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The Plates illustrating Mr. de Nicéville's
Paper on Indo-Malayan Butterflics will be issued
with the next Number,

Subfamily SaTyriNz.

1. Mvcaiesis (Safoa) MAIA, n, sp., Plate I, Figs. 1, &'; 2, Q.

HaspiTAT ; Battak Mountains, N.-E. Sumatra.

Exranse: &,18t01'9; Q, 2'1 inches.

DgscrieTiON : MaLe. UPPERSIDE, both wings black, glossed with
vinous in some lights; a narrow waved marginal line. Forewing with
the costa, apex broadly, and outer margin decreasingly paler; a small
black white-pupilled ocellus 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 a
pale line. Hindwing with a broad whitish patch on the costa at the base
of the wing; the outer margin narrowly pale. UNDERSIDE, both wings
fuscous; the outer margin bears a narrow waved black line, then a
waved narrow ochreous (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 ; a subapical black ocellus,
sometimes with a second smaller one attached to it posteriorly, and a
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2 L. de Nicéville—Butterflies from the Indo-Malayan region. [No. 1,

very large posterior ocellus, these ocelli have a white pupil, the black
portion surrounded by an ochreous, a black, and lastly a violet ring ; the
inner margin broadly whitish. Hindwing with a basal nearly straight
and a discal irregular violet fascia ; a series of seven ocelli towards the
margin similar to those on the forewing, but the outer rings of all of
them joined and forming a continunous violet bordering to the whole
series of ocelli, the first, fourth and sixth ocelli of medium size, tke second,
third and seventh small, the fifth the largest. FemaLe. Uppersipk, 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
sexual characters found in the male are wanting.

Nearest to M. maianeas, Hewitson, the only other species in the
subgenus Satoa ; described by Hewitson from Malacca [?] and Sarawak,
of which the female has alone been figured, and from which the same
sex of M. maia appears to differ in having a subapical ocellus on the
upperside of the forewing, and the “orange band ” instead of being
very richly coloured and prominent is reduced to an obscure cloud on
both surfaces.

This species appears to occur not uncommonly in the mountains of
N.-E. Sumatra, and there are numerous specimens in Dr. Martin’s
collection as well a8 in my own. I possess specimens taken in July and
December. Both Mr. Henley Grose Smith (“ Head Hunters of Borneo™),
and Dr. B. Hagen (‘“Die Pflanzen- und Thierwelt von Deli auf Der
Ostkiiste Sumatra’s ’) record M. maianeas, Hewitson, from Sumatra,
but this species is probably the one meant.

Subfamily MorpPHINE.

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

Hagprrat : Manipur. .

Expanse: &, 50 inches.

DescriprioN: MaLe. UPPERSIDE, both wings deep rich reddish-ful-
vous or ferruginous. Forewing with the irregular discal black line of the
underside shewing through by transparency; the apical area widely
pale fulvous, this pale area extends from the submarginal hastate
black markings to just within the discal black line, it is very
wide on the costa, but dies away to nothing before reaching the first
median nervule ; & series of five submarginal hastate black markings,
one in each interspace from the upper discoidal nervule to the sub-
median nervure, increasing progressively in size from the anterior to
the posterior marking ; a large black patch at the apex; a submarginal
falvous line, beyond which is a narrower anteciliary black line, both
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reaching from the inner angle to the lower discoidal nervule ; the area
enclosed by the coalescing of the hastate markings forms a series of
six rounded spots regularly increasing in size, the anterior spot the
smallest, the posterior one the largest, these spots are of a slightly
darker sbade than the pale fulvous apical area, but not so dark as the
dark, rich reddish-fulvous of the rest of the wing. Hindwing with the
abdominal and outer margins rather paler than the rest of the wing; a
submarginal series of seven black markings, of which the anterior one is
a small lunule with its concave edge directed 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 somewhat quadrate in form, and occupying the
whole width of the submedian interspace; a fine black anteciliary thread.
UNDERSIDE, both wings of a reddish-fulvous of not quite so rich a shade
as on the upperside. Forewing with a small irregular black marking
towards the baseof the cell; a highly irregnlar and ziz-zag black line
crosses the middle of the cell and extends both to the costa and to the
submedian nervure, the posterior portion of the line is broken and
shifted outwardly 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 touching the lower end of the cell ; beyond the line is a series of five
somewhat cordate, reddish ocelli, each ocellus centred with a whitish
lunule and bounded by a fine whitish and then a fine black line, the
four anterior ocelli equal-sized, the fifth posterior one in the first median
interspace a little larger; beyond these ocelli is another irre gular black
line from the costa to the inner margin, this line is narrower and paler
than the discalone; the space between these two lines is anteriorly some-
what paler than the rest of the wing; a submarginal nebulous straight
blackish band ; & very fine anteciliary black line. Hindwing with an
irregular sub-basal and a discal black line, the latter posteriorly curving
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. O. Westwood well described these peculiar and charac-
teristic markings of the genus Stichophthalma es being built up of a much
curved lunule on the margin coalescing inwardly with a spear-shaped spot. To me
these markings have a ourious likeness to the black silhouette of the head and
shoulders of a human figure, 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; a small oval deep black
spot at the anal angle, with a black cloud above it reaching to the
posterior ocellus; an anteciliary black thread. Antenne black. Body
throughout ferruginous.

Nearest to 8. howqua, Westwood, var. suffusa, Leech,* from Western
China, differing in the forewing on the upperside in the pale apical area
being very much smaller, not extending into the cell as it does in
8. howqua, var. suffusa ; on the hindwing the hastate markings in S. sparta
are well formed, in Mr. Leech’s species they have lost all shape, having
coalesced into an almost solid black band. On the underside the ground-
colour in 8. howqua, var. suffusa is pale greenish, in 8. sparia it is
ferruginous, but this may be only a sexual difference; but in true
S. howgua and its named variety the outer discal line and the submar-
ginal band on both wings are half the distance apart that they are in
S. sparta ; and they have six and sometimes seven ocelli on the forewing,
while 8. sparta has only five.

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

Subfamily NyMpHALINE,

3. HERONA PRINGONDANI, Fruhstorfer, Plate II, Figs. 5, &'; 4, ¢.

H. pringondans, Fruhstorfer, Ent. Nach., vol. xix, p. 814 (1893).

Hasrmat: Java. |

ExpaNsg: &,29; @, 29 to 3°1 inches.

DEescripriON : MALE. UPPERSIDE, 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 irregular discal
white band extendmg 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, . the 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 interspace 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 round black spot, the posteriormost portion on the inner margin
is short; two subapical crescent-shaped white spots placed obligunely,
divided by the upper discoidal nervule. Hindwing with a broad even
discal white band extending from the costa tonear the abdominal margin,

# Batt. from Cl\ma, Japan, a.nd Cores, p. 114, pl. i, fig. 8, femalc (1892)‘
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divided by a highly irregular blackish fascia which is broken at the third
median nervule ; an indistinct ochreous cloud across and beyond the end
of the cell; some whitish spots on the margin towards the apex.
UNDERSIDB, both wings with a highly irregalar narrow discal brown
line extending across the surface, commencing above the anal angle of the
hindwing and ending in & rather broad dark fascia at the costa of the fore-
wing. Forewing whitish, the iuner margin very broadly extendinghalf
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 indistinctly defined, but the two black spots
divided by the first median nervule distinct but smaller than on the
upperside. Hindwing whitish mottled and clouded with pale ochreous-
brown ; an oval conspicnous brown spot in the middle of the cell placed
against the subcostal nervare. FEMALE shaped and marked precisely as
in the male, and can only be distinguished therefrom by the stouter
abdomen and the structure of the forelegs.

Nearest to H. schoenbergi, Staudinger,* from South-East Borneo,
from which it appears to differ in the forewing in the discal white band
being broader and continuous throaghout, in H. schoenbergt it is broken
up into a double series of spots, the outer series is white, the inner
pale ochreous ; in the hindwing the discal white band in H. pringondani
is placed much farther from the outer margin than in H. schoenbergsi,
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, schoenberg: which is wholly wanting in H. pringondans.

Described from one male and two females received from Mr. H.
Frubstorfer, 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 the one I had proposed for this interesting Herona.

4. HEerora suMATRANA, Moore, Plate III, Fig. 7, 2.
H. sumatrana, Moore, Trans. Ent. S8oc. Lond., 1881, p. 808.
HagiTaT: N.-E. Sumatra.

Expansg: &,30t0o31; ¢, 31 to 34 inches.

® Herona schoenbergi, Staudinger, Iris, vol. iii, p. 837, n. 8, pl. iii, ig. 3 (1890) ;
vol. iv, p. 84 (1891). The figure is probably taken from a female specimen. This
may be the species referred to by Mr. W. Doherty in Journ. A. 8. B., vol. lviii,
pt. 2, p. 123 (1889) thus :—* Euthalia (Felderia) macnairi, Distant, is mimicked by
a new and remarkable species of Herona (F) of which both sexes wero taken by me
in Borneo, and are now in Mr. Neumoegen’s possession.”
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Descriprion: MaLe. UPPERSIDE, both wings dull brown, slightly
tinged with ochreons. Forewing with a discal macular band consisting of
seven separated portions, the four anterior ones elongated, whitish, dusted
with fuscous, the three posterior ones rounded, white, tinted with violet
in some lights; three subapical small violet-white spots arranged in an
equilateral triangle, with the apex of the triangle towards the outer
margin of the wing; a large quadrate ochreous spot in the first median
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 irregular fascia, anteriorly
fusoous, posteriorly broader and paler, the fascia broken at the third
median nervule; a complete marginal series of whitish spots between
the veins, UNDERSIDE, both wings marked and coloured almost exactly as
in H. pringondani, Fruhstorfer, from Java. FEMALE, as in the male, but
the violet suffusion of the upperside rather more prominent.

Closely allied to H. schoenbergs, Standinger, from South-East
Borneo, and to H. pringondani. It differs from both in the violet
reflections of the upperside; it agrees with the latter in the fuscous
fascia 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. pringondani and H. sumatrana, a8 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 Selesseh
in September. It may be a mimic of the common species of Euthalia
(Felderia) of the group of cocytina, Horsfield,

5. NEPTIS CLINIOIDES, n. sp., Plate I, Fig. 8, &.

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

Exeanse: &, 2, 22 inches.

DescriprioN : MaLk and Femare. UPPERSIDE, both wings deep black,
markings creamy-white. Forewing with the discoidal streak wide, joined
to the triangular spot beyond, just * nicked” or indented anteriorly 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 well
separated, the uppermost spot very small, linear, the two following
large, conjoined, divided only by the upper discoidal nervule, the four
posterior spots large, contiguous; the submarginal macular line
obsolete in the male, composed of small linear streaks in the female.




1894.] L. de Nicéville—Butterflies from the Indo-Malayan region. 7

Hindwing with a broad discal band, widest on the costa, gradually and
evenly tapering to the abdominal margin; the submarginal 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-brown, all the markings broader than on the aupper-
side. Forewing with three marginal lines, the inner one very narrow,
the middle one the broadest; on the margin are two white spots divided
by the lower discoidal nervule, and two others divided by the first
median nervale. Hindwing with a short basal streak on the costa,
behind which is a longer curved one running into the discal band ;
between the discal and submarginal bands is a narrow straight line;
two lines on the margin, the outer one the broader.

Perhaps nearest to N. clinia, Moore,* from Bengal (Moore) and Siam
(Druce), known to me by the figure and description only, from which it
appears to differ in having the discoidal streak and spot beyond in the
forewing joined instead of separated, the discal spots larger, the discal
band on the hindwing narrower, tapering, instead of being of equal
width throughout ; the submarginal band creamy-white like the other
markings instead of being “ brownish-white.” From the figure of
N. nandina, Moore, it differs in the discoidal streak and spot beyond of
the forewing being continuous; the discal series of spots seven in num.
ber instead of six, they are also larger and conjoined instead of being well
separated ; the markings of the hindwing 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 NISZA, n. sp., Plate I, Fig. 9, &.

HaBiTaT: Java. '

Expanse: &, 1'3 inches.

DescriprioN : Mare. UPPERSIDE, botk wings deep black with pure
white markings. Forewing with a narrow streak in the discoidal cell
well separated from the triangular spot beyond; the discal series con-
sists of six spots, placed in pairs, each pair conjoined, divided only by
the crossing vein ; a submarginal series of small linear spots more or
less obsolete about the third median nervale. Hindwing with the discal
band narrow on the abdominal margin gradually and regularly increas-
ing in width to the costa; the submarginal band consists of six very
narrow well separated spots; there is also an extremely faint line
between the discal and submarginal bands, and a similar marginal line.
UNDERSIDE, both wings chocolate-brown with pure white markings.
Forewing with the inner margin broadly fuscous; the discoidal streak

# Proc. Zool, 80c¢, Lond., 1872, p. 568, pl. xxxii, fig. §, male.
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very wide; the anterior pair of spots of the discal series continmed to
the costa ; the margin bears three interrupted series of spots. Hind-
wing with a costal band at the base of the wing; an obscure grey
fascia posterior to this; the discal band very narrow on the abdominal
margin, very broad on the costa; followed by a grey line; the spots of
the submarginal band wider and more lunular than above ; two prominent
marginal lines, the outer the wider.

It is difficalt to say to what group N. nisea belongs. The discal
band of the forewing being divided into three pairs of spots allies it
to the N, columella group, the 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 Darjeeling, but the middle pair of
spots of the discal series on the forewing being conjoined instead of
well separated 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
Philippinischen Ingeln,” 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 point where it touches the
abdominal margin that it is in that species.

Described from two examples received from Herr H. Fruhstorfer.

7. ARGYNNIS NIPHE, Linnsus, Plate ITI, Figs. 1 and 2.

The gynandromorphous example of A. niphe, Linneus, here figured
was reared 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, & 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 coloration, the round black spot in the lower discoidal interspace
in the outer 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
underside of the masculine forewing there is the commencement of s
well-defined white subapical band as in a normal female example, 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 masca-

¢ Journ. Bombay Nat. Hist, 80c., vol. viii, p. 152 (1883).
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line pair, and have all the markings and coloration 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 masculine, I havenot dissected them to agoertain
their internal structure.

Gynandromorphous butterflies are very rare. In all my experience
T have met with only one other example in Iudia, & specimen of Cyllo-
genes swradeva, Moore, collected by the late Mr. Otto Moller, and now
in Mr. J. H. Leech’s possession. The late Professor Westwood has
figured two separate examples of Cirrhochroas aoris, Doubleday and
Hewitson; Mr. George T. Baker has figured and described the primary
sexual characters of an Eronia (Nepheronia) hippia, var. geea, Felder,
and Herr Georg Semper an example of Papilio castor, Westwood,
these are the only other Indian gynandromorphous butterflies of which
I am aware.

8. EUTHALIA sAXTI, n. 8., Plate III, Fig. _3, Q.
HapiTaT: N.-E. Sumatra.
Expanse: 9, 31 inches.

DescriptioN : FeMaLe, UPPERSIDE, both wings pale ochreous-brown. .
Forewing with a narrow fuscons 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 & 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 inmer margin, bearing a series of dark sagittate markings placed
between the veins from the lower discoidal nervule to the snbmedian
nervure; a very small fuscous ring-spot in the submedian interspace
placed at the point where the first median nervule originates. Hindwing
with a small fuscons spot in the middle of, and a much larger
r:ng-spot closmg 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, upper
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 greenmh-blne of a curious shade, and bearing a promment

J.om 2
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dentated dark line in its middle. UXDERSIDE, both wings pale ochreous,
all the markings similar to those on the upperside but much more pro-
minent. Hindwing with the usual markings in and around the discoidal
cell, otherwise as on the upperside. Body above and below concolorous
with the wings. Legs pale ochreons.

E. sakii is perhaps nearest to E. merta, Moore, described from
China, a female of which I possess from Quang in the Malay Penin-
sula, but it differs in the discal series of five spots in the forewing
having their outer ends more or less excavated, while in E. merta the
exact reverse obtains, each spot being produced outwardly into a sharp
point. In E. sakis the sagittate markings beyond the discal series
of spots also in the forewing have their apices directed towards the
base of the wing, in F. merfa towards the outer margin. On the
hindwing in B. sakii the submarginal dentated dark line is continuous,
in E. merta it is replaced by a series of well-separated small round
spots, and there are other minor differences between the two species.

Described from a single example in Dr. L. Martin’s collection. I
have named it after Saki, a highly intelligent Javan collector in
Dr. Martin’s service. ’

9. EvrHALIA (Dophla) 1va, Moore.

Adolias iva, Moore, Horsfield and Moore, Cat. Lep. Mug. E. I. C., vol. i,
p- 195, n. 895 (18587) ; idem, id,, Trans. Ent. S8oc. Lond., new (second) series, vol. v,
p. 78, n. 86, pl. viii, fig. 2, male (1859); id., Butler, Proc. Zool. Soc. Lond., 1868,
p- 602, n. 14 ; Euthalia iva, de Nicéville, Butt. of India, vol. ii, p, 197, n. 491 (1886).

HasiTaT: Darjeeling (Moore) ; Manipur.

ExrANsSE: 9, 4°5 inches.

DescriprioN : FEMaLe. Differs from the male only in being some-
what larger, the forewing rather more elongated.

I have recéntly been so fortunate as to acquire by purchase a pair of
specimens of this fine species. It was described as far back as 1857 by
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, E. durga, Moore, owing to
the enormous destruction of the virgin forests that has taken place for
the cultivation of tea. . iva comes into the group of E. patala, Kollar,
E. durga, Moore, and E. duda, Staudinger, in which the sexes are very
much alike, in that respect differing from E. nara, Moore, and E.sahadeva,
Moore, in which the sexes differ greatly, the females of these two
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species being 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 that wing being out-
wardly cleft only, instead of being completely separated into two
spots.

10. Evursaria (Dophla) EIOX, n, sp., Plate III, Figs. 8, &'; 6, 9.

Hasitat: Java.

ExpaRse: &, 28; 2, 32 inches.

Desceiprion: MaLe. UpPERSIDE, both wings fuscous, crossed by a
common macular discal pale greenish-yellow band. Forewing, the band
consists of seven well-separated spots, gradunally increasing in size from
the costal to the inner margin, the uppermost spot a little out of line
with the rest, shifted inwardly towards the base of the wing, the spots all
more or less rounded, the one in the submedian interspace cleft outwardly ;
a very small white subapical spot; a submarginal series of increasing
obscure black spots placed between the veins. Hindwing, the discal
band consists of eight conjoined spots, the three uppermost pure white,
each spot has its inner edge rounded, 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.
UNDERSIDE, botk wings pale brown, glossed throughout with violet; the
common discal band much as above. Forewing with & black ring-spot
centred with crimson in the middle of the discoidal cell, & crimson
line placed on the disco-cellular nervules, defined on both sides by a
black line; 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
either side of the disco-cellular nervules, a submarginal series of linear
black spots much a8 in the forewing. Femare. UPPERSIDE, both wings
much paler than in the male, the disco-cellular markings shewing
through. 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 macular band
is a 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

® Vide Proceedings A. 8. B., 1893, 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. UxpErsips, both
trings a8 in the male.

The male of E. eion may be kaown from the same sex of E. feufa,
Doubledsy 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
seven 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.feuta has been recorded by
Mr. Moore from Java and by Mr. Druce from Borneo. It is doumbtful
if it occurs in either island, the Javan species being FE. eion, and the
Bornean E. dellata, Druce. :

Described from two males and two females in my collection, received
from Mr, H. Fruhstorfer, and one male in the collection of Herr George
Semper, taken in February.

11. Evurmaii (Dophla) EsoN, n. sp., Plate I, Figs. 3, &'; 5, Q.
Euthalia cenoepolis, Staudinger (nec Hewitson), Iris, vol. ii, p. 73 (1889).

Hasirat: Palawan, Philippine Isles.

Expaxse: &,31; ¢, 37 inches.

DescripTioN : Mauve. Urppersipe, both wings pale clear brown, all
the veins fuscons 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
fifth in the median interspaces pyriform, the apex of each spot directed
towards the base of the wing, two small spots in the submedian inter-
space, & minute one in the sutural area; beyond this series of spots is
a pale fascia, prominent at the inner margin, becoming lost anteriorly
at a small pale yellow spot in the subcostal interspace ; this pale band
is outwardly defined by a highly lunulated fuscous line, anteriorly
becoming obsolete. Hindwing bearing a discal series of eight spote,
the three anterior ones white, the others pale yellow, these five latter are
each outwardly defined by a fuscous line, the uppermost spot on the
costa narrow, elongated, the second spot the largest, rounded, the third
o little smaller, oval, the next four small, equel-sized, the eighth posterior
spot the smallest; a submarginal series of seven sagittate fuscous mark-
ings, the apex of each directed inwardly, and each bearing outwardly a
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pale spot placed against it between the points of the forks. Unpzrsipz,
both wings pale ochreous-brown washed with pale violet, the discal
macular band of the upperside almost obliterated. Forewing with the
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 mervules; a
submarginal series of eight linear black spots between the veins,
the two posterior ones in the submedian interspace geminated. FemaLk,
much paler than the male throughout, but very similarly marked.
Foreming 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. Uxogrsipg, both 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 feminine, being much paler
than in any other species of this sub-group of Euthalia. The discal
series of spots on the hindwing will separate it from all the other
species except E. externa, de Nicéville, next described, owing to each
spot standing alone, and the five posterior ones being oatwardly
defined by a black ring; from E. exéerna 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 E. eson greatly reminds
one of the same sex of E. (Tanaécia) 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 entire
series of this sub-group of Huthalia. These specimens of E. ezon are from
those collected by Dr. Platen, who obtained ten males and eight females.

12. Evraatia (Dophle) EXTERNA, n, sp., Plate IT, Fig. 1, &; 2, 9,

HaspraT: Nias Island.

Expaxse: &,28; ¢, 33 inches.

Dssorreriox : MALs. UPPERsIDE, both wings shining fuscous, out-
wardly paler, Forewing with the nsual black spot in the middle and
pair of lines closing the disooidal cell ; a discal irregular series of seven
pale primrose-coloured spots, outwardly (owing to the ground:colonr 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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second and third spots also linear but of a good breadth, the fourth and
fifth spots in the median interspaces somewhat irregular ovals, the fifth
the largest in the series, the sixth spot constricted in the middle, almost
bisected, the seventh spot small and oval; a well marked submarginal
black fascia formed of regular lunules, anteriorly becoming smaller and
lost altogether in the subcostal interspace, which bears between the
discal series of spots and 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 linear, the second the largest, the third next in size, the
sixth the smallest, the fourth, fifth and seventh equal-sized ; & prominent
highly-lunulated submarginal black fascia placed on a pale ground, the
two anteriormost portions of this band quadrate, bearing each a
whitish spot on either side. UNDERSIDE, both wings ochreous, more or 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 line olosing the cell very prominent; the discal band white,
obscure, each spot forming it outwardly defined by a thin dark line.
Hindwing with & prominent small black ring-spot in the middle of the
cell (this spot is absent in E. eson, de Nicéville, 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. FeMALE. UPPERSIDE, 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. Hindwing 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
nervale. UNDERSIDE, both wings richer coloured than in the male,
strongly tinted with ferruginous; the submarginal black spots all
larger and more diffused. Forewing with the discal white band
anteriorly much expanded. Hindwing with a well-formed prominent
discal macular white band, extending from the costa to the abdominal
margin, the spots posterior to the first mediau nervule run intoa
single spot undivided by the crossing veins.

The male of E. exferna is nearest to the same sex of E. eson, de
Nioéville; I have pointed out above how they differ. The female of
E. externa is nearest to K. goodrichi, Distant, from Perak, from which
it may be known by the spots of the discal series of the forewing on the
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upperside being three times as large, greatly redncing thereby the pale
area between these spots and the submarginal band ; on the hindwing
above there are two spots less than in E, goodrichs; the submarginal
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.

13. EoraauA (Dophla) EURUS, n. sp., Plate I, Figs. 8, ¢ ; 4, Q.
Hagpitat: N.-E. Sumatra.
Exeaxse: &,2'7; 9, 33 inches.

DescripTiON : MALE. UPPERSIDE, both wings shining fuscous, paler
externally. Forewing with a discal macular very pale green band
consisting of seven spots, the uppermost spot of all out of line, placed
nearer the base of the wing than those which follow it; the three
nppermost spots small and linear, the fourth spot larger, rounded, the
fifth spot larger than the fourth, also rounded, the sixth spot the largest
of all, ontwardly strongly cleft, the seventh spot on the inner margin
small and quadrate ; the usual subapical pale green dot in the subcostal
interspace ; an indistinct increasing submarginal macular black fascia.
Hindwing with a conjoined macular discal very pale green band con-
sisting of eight spots, the three uppermost spots, however, are white,
the inner edge of the fascia straight and even, the outer edge saw-like, as
each spot is produced into a point ; & submarginal lanular black fascia,
each lunale of which the fascia is composed bearing outwardly a whitish
spot, the three uppermost of these increasingly prominent. UNDERsIDE,
both wings greenish-ochreous, washed with violet; the discal macular
band much as on the upperside; the submarginal fascia reduced to
small linear black spots between the veins. 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 latter faintly tinged
with crimson in the middle. FemaLe. UPPERSIDE, both wings 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 eight, 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 the first median interspace ; the nppermost spot on the costa
linear, the second spot the largest of all, the rest deoreasingly smaller ;
8 prominent highly sig-zag submarginal black line. U~DERsIDE, both
wings paler than on the upperside, the markings very aimilar, those in
the discoidal cell as in the male.

The male of this species, as in the rest of the gronp, except
B. recta, de Nicéville, is barely distinet from its allies, it is, however,
nearest to E. eion, de Nicéville, from Java, described above, The
female is nearest to K. 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 fignre of the female of E. bellats, in ¢ Exotic Butter-
flies,” vol. v, Adolias pl. iv, fig. 14 (1875), where it appears as
E. 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 area being very faint in my example, and confined to
the region beyond the discal band. My female of E. eurus differs,
however, markedly from Hewitson’s figure of E. cenespolis, and my
example also from Borneo, in having & broad discal powdery-violet area
to the hindwing on the npperside.

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 Euthalia, and appear to come into the
subgenus Dophla, Moore, of which E. 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-cellular
nervules centred with crimson. The ring-spot is absent however in two
species, E. eson, de Nicéville, and E. gupta, de Nicéville, in the hind-
wing only. In the E. evelina group there are sometimes other crimson
markings in the hindwing anterior to the discoidal cell. In all the
species of Dophla the discoidal cell is closed in both wings by a very
slender almost aborted veinlet, and the subcostal nervules of the fore-
wing never anastomose. The outline of the wings is distinetive, the
outer margin being highly emarginate in the forewing, giving that
wing a more or less falcate appearance. The cilia are very short, and
the butterflies give one the idea of having been neatly trimmed round the
edges with & pair of scissors. To facilitate reference to the subgroup to
which the four species above described belong, I give a key to the
known species. The males of several of them are so closely allied that
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they are almost indistingmishable, the one from the other;. but the
females are in all cases abundantly distinct, so I have based the key,
mainly on that sex.

Key to certain species of the subgenus Dophla allied to E. teuta, Doubleday and
Hewitson. .
A. Male and female, upperside, forewing with the discal macular band
straight.
(1) E. (Dophla) rxcTa, Khasia Hills ; Burma ; Goping, Perak, Malay Peninsula
(coll. Semper).
B. Male and female, npperside, forewing with the discal macular band ourved,
the anterior spot ount of line, placed nearer the base of the wing than the rest.
a. Female, upperside, with the discal macular band extending from the
costa of the forewing to the abdominal margin of the hindwing.
al, Female, upperside, both wings with a prominent white fascia
exterior to the discal macular band.
(2.) E. (Dophla) 10N, Java.
bl, Female, upperside, both wings with no prominent white fascia
exterior to the discal macular band.
a8, Female, upperside, forewing, the two anterior spots of the
discal macular band small, smaller than the third spot.
a8, Female, upperside, both wings with the submarginal black
fascia highly lunulated. :
(8.) E. (Dophla) TrUTA, Assam ; Arracan Hills; [Java, Moore ; Borneo, Druce].
48, Female, upperside, both wings with the submarginal black
fasoia composed of quadrate spots, forming a broad
" fascia with straight edges.
(4.) BE. (Dophla) pIRaTICA, Luzon, Mindoro, Camignin de Mindanao, Nord-
Mindanao, Philippine Isles.
8. Female, upperside, forewing, the two anterior spots of the
discal macular band very large, larger than the third spot.
(5.) E. (Dophla) TRUTOIDES, South Andaman Isles.
b. Female, upperside, with the discal macular band extending from the
costa of the forewing to the submedian nervure of the hindwing.
(6.) B. (Dophla) E80N, Palawan, Philippine Isles.
¢. Female, upperside, with the discal macular band extending from the
costa of the forewing to the third median nervule of the hindwing.
al. Female, upperside, forewing with & prominent violet-white fascia
between the discal and submarginal bands, extending from the
inner margin to the lower discoidal nervule; the discal spots
very large.
(7.) B. (Dophla) EXTERNA, Niasg Island.
bl. Pemale, upperside, forewing with no prominent violet-white fascia
between the discal and submarginal bands; the discal spots small,
(8.) E. (Dophla) éoopricHI, Perak.®

& Mr. Distant firat described this species from Perak in the Malay Peninsula
as Ruthalia goodrichi, but subsequently sank that name in his ‘Rhopalocera
Malayans,’ p. 436, n. 17, as a synonym of £. bellata, Druce, equals Adolias cenespolis,

J om 38



18 L. de Nicéville—Butterflies from the Indo-Malayan region. [No. 1,

d. Female, upperside, with the discal macular band extending from the
costa of the forewing to the first median nervule of the hindwing.
al, Hindwing with a prominent powdery-violet fascia between the
discal macular band and the lunulated submarginal line.
(9.) E. (Dophla) £uRUS, N.-E. Sumatra.
bl, Hindwing with no prominent powdery-violet faacia between the
discal macular band and the lunulated submarginal line.
(10.) E. (Dophla) BELLATA, Borneo.
e. Female, upperside, hindwing with no discal macular band ; the spots of
the forewing small,
(1L.) E. (Dophla) cUPTa, Burms, Plate II, Fig. 6, ¢.

14. CYRESTIS THERESE, n. sp., Plate V, Fig. 8, &.
HaBITAT : Selesseh, N.-E. Sumatra ; Borneo.
Exeanse: &, 1'9 inches.

DEescrIPTION : MALE. UPPERSIDE, both wings rich fulvous. Forewing
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 to the inner margin; a fourth line much bowed outwardly,
confined to the discoidal cell ; 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
eighth 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 the costa to the inner margin; a tenth line straight, ex-
tending from the costa to the first median nervule, with two prominent
small round black spots in continuation in the submedian interspace;
an eleventh 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 E. good-
richi the discal band of the hindwing on the upperside ends at the third median
nervule, while in E. bellata it ends at the first, and in the latter all the spots of the
hindwing are much larger, besides other minor differences, I think the two species
may be kept distinct, and the name E. goodrichi revived. I possess one female
of the Bornean species, and have access to three pairs of the Perak species in
Semper’s, Adame’, and my own collection,
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margin; the outer margin itself narrowly fuscous. Hindwing with an
indistinct sub-basal black line ; a second line from the costa losing itself
in the abdominal region; the third and fourth lines exceedingly fine, on
either side of the disco-cellular nervules; the fifth line from the costa
ending in the abdominal region ; the sixth line. answering to the eighth
line in the forewing, and like it fuscous, 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 ;
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 line broad, rather diffused, fuscous, sub-
marginal ; the eleventh line fine, deep black, following the margin;
the outer margin itself narrowly fuscous: the usual large rounded
clump of confused bluish and black markings at the anal angle anterior
to the large anal lobe; a small round black spot encircled with whitish
anterior to this clamp, placed just within the second angle made by the
abdominal margin ; the anal lobe rich fulvous centred with a black spot.
UNDBRSIDE, both wings much paler than on the upperside; the markings
very similar but usually paler. Forewing with a 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. therese is an abundantly distinct species, and comes into the group
containing C. thyonneus, Cramer, which I possess from Celebes ; 0. tabula,
de Nicéville, from Great Nicobar Island ; and C. lutea, Zinken-Sommer,
which is common in Java. In size it agrees with C. lutea. In the
coloration of the ground of the upperside it is nearest to O. fabula, but
is rather lighter, it is much darker than C. lutea, lighter than 0. thyon-
neus. 'The tail to the hindwing is less than half as long as in either of
the above-mentioned species. In markings it agrees best with 0. 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
0. 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 Selesseh, on the 21st May, 1893 ; also from
another example from Borneo given to me by Dr. Martin. At his sng-
gestion I name the species after H. R. H. the Princess Therese of
Bavaris, daughter of the Prince Regent, who is a student and lover of
Natural History.
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Family LEMONIID .

Subfamily NEMEOBIINE,

15. LAXITA LAOCOON, n. sp., Plate 1L, Fig. 6, .
HasiTaT : Malay Peninsula.
ExpANsE: @, 1'65 and 1-80 inches,

DescripTiON : FEMALE. UPPERSIDE, forewing with the apical two-
thirds of the surface crimson ; the costa and outer margin very narrowly,
the discoidal cell not quite to its end; a small spot in the second
median, and a much larger space in the first median, and almost the
whole of the submedian interspace, fuscous. Hindwing, shiuing fus-
cous, almost brongy in some lights; the veins slightly touched with
crimson; an indistinct marginal crimson line. UNDERSIDE, Both 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 crimson 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. LaAXITA LOLA, n. 8p., Plate IT, Figs. 9, 8 ; 7, ¢. . -
Harirar: S.-E. Borneo.
ExpaNsg: &,20and 22; @, 2'1 inches.

DescripTioN : MALE., 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 discoidal cell, three
streaks beyond the cell in the two discoidal and upper median inter-
spaces, a larger space in the lower median interspace, and the entire
area between 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 indistinct crimson line. UnpER-
8ip8, both wings differ from L. damajanti, Felder, in all the brilliant
metallic blue markings being much reduced in size, the submarginal
geries in L. lola, in the forewing, has almost entirely disappeared,
the crimson ares at the apex appearing thus to be of considerably
greater extent; otherwise as in that species. FrmaLe. Urrrsivx,
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forewing with the crimson ares of the same extent as in the male, but
of a paler shade, bearing on the disc from the third median nervule in-
creasing to the costa a pale buff fascia. Hitndwing paler than in the
male, the veins streaked more or less with crimson. UNDERSIDE, both
wings coloured and marked much as in the male, but the crimson
ground-colour paler.

The male of L. lola may at once be known from the same sex of
L. damajants by the presence of the fuscous areas on the upperside of
both wings, the latter being “rubris, 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. LaxiTA LYCLENE, 1. 8p., Plate 11, Fig. 10, &.

Abisara telesia, Distant (nec Hewitson), Rhop. Malay., p. 449, n. 8, pl xl,
figs. 2, male; 8, female (1888); Tawmila telesia, Staudinger, Ex. Schmett., p. 289, pl.
Ixxxvii, male (1887). ’

HasrTaT : Malay Peninsula; N.-E. Sumatra.
Expansg: &, 1-75 to 1'90; 2, 1'80 to 190 inches.

DescriprioN : MaLE. UPPERSIDE, 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 usual broadly pale or whitish,
bearing an oval flour-like ochreous ‘ male-mark ;” the apex narrowly
crimson. UNDERSIDE, forewing differs from the same sex of true
L. telesia, Hewitson, from Borneo, in having the chrome-yellow ( Hewitson
calls it “rufous”) apical area much reduced or obsolete; the two
submarginal chrome-yellow lanules in.the median interspacesin L. telesia
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. Hindwing
does not differ from that of L. felesia. Femare. UPPERSIDE, both wings
as in L. telesis. 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. felesia,
and as regards the hindwing in having the apex tonched with crimson.
The females of the two species appear to be quite indistinguishable.

Described from one male from Rawan in Selangore, and three
males and two females from Perak, both in the Malay Peninsula, and
nomerous specimens from N.-E. Sumatra. True L, telesia 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. Mr. Distant records L. telesia
from Sumatra, but this species is probably the one meant.

18. LAXITA LYNCESTIS, n. sp.,. Plate 11, Fig. 8, &.
HapiTaT : Malay Peninsula.
Expanse: &, 1°7 inches.

DescripTiON : MALE. UPPERSIDE, both wings and cilia fuscous. Fore-
wing with a band of crimson on the outer 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 median 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 disc, in the present species
there are two such spots placed outwardly against the two inner black
spots in the median interspaces, and three such spots placed 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 are 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 outer border to the forewing on the upperside, and narrower
discal bluish-white band, which latter in L. orpkna is not inwardly
notched 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 ‘‘ Emesis orphna, Boisduval,” but re-named * Tazila” tanita, by Hewit-
son, in his ‘“Exotic Butterflies,” vol. ii, Taxila pl. i, text (1861).
Mr. Distant in his *“ Rhopalocera Malayana,” p. 192, n. 5, pl. xviii,
fig. 14, female (1883), describes and figures an *“ 4bisara™ tanita. This
female specimen does not atall 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
¢ 8pecies Général,” vol. i, pl. xxi, fig. 4, female (1886), 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. tanita, the locality for which, as given in * The Genera,” p. 422, n. 7,
is “ Borneo ; India,” butrequires to be verified. I have seen no specimens
agreeing with these two fignres, Hewitson’s n. 7, male, and Distant’s
female ; the species if distinet is very near to L. damajanti, Felder.
The species represented in Hewitson’s fig. n. 8, femals, should, it appears
to me, if re-discovered, be named. It is apparently nearest to L. ielesia,
Hewitson, but has the chrome-yellow area at the apex of the forewing
on the upperside much larger than in that species. Mr. Distant has
further complicated matters by describing Hewitson’s female figure n. 6
as s male. The bowed-out inner margin of the forewing in the males of
the genus Lazita will at once distinguish them from the females, which
have the inner margin straight. The species which Dr. Staudinger
figures as ‘ Tazila” tanita, Hewitson, in his ¢ Exotische Schmetter-
linge,” p. 239, pl, 1xxxvii, male (1887), appears not to differ from what
I identify as L. damajanti.

Family LYCANID A,

19. GERYDUS GIGANTES, 0. 8p., Plate V, Figs. 1, &;13, ¢,
HaBITAT : Penang ; Battak Mountains, N.-E. Sumatra.
Expansg: &, 20; 2, 18 to 2°1 inches.

Descrierion: Mare. UppErsiDE, both wings pure chalky-white.
Forewing with the basal third of the costa reaching to the subcostal
nervure 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 onter
margin (exactly as in typical Terias hecabe, Linnmus) in the first
median and submedian 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 characteristic
secondary sexual character in this genus. Hindwing with the costa
outwardly broadly black., Cilia of both wings fuscous. UNDERsIDE,
forewing 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 about two-thirds from the base of the wing ; the apex
and outer margin decreasingly pale ferruginous, the inner edge of this
ares bearing anteriorly a series of foaur whitish ring-spots; a sub-
marginal series of black dots between the veins; a 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 genus Arhopala, Boisduval, these spots
are disposed thus:—A small round one at the extreme base of the
wing ; followed by a series of three single 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 to the abdominal margin, broken only by the
first subcostal nervule; some obscure spots on the outer margin.
Femare. UPPERSIDE, both wings marked almost exactly as in the male.
UNDERSIDE, 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 conspicnous than in the male; the
inner edge of the discal series of spots bears on the posterior half of
its length a series of black spots often found in the species of this genus.

G. 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 upperside yellow, instead of pure white, it would
almost exactly resemble Terias hecabe,

I have described the species from a male and two females in Dr,
Martin’s and my collection, taken in the Battak Mountains of N.-E.
Sumatra, in August and November, and another pair in Mr. A. R.
Adams’ collection taken at Penang.

20. GERYDUS GETULUS, n. 8p., Plate V, Fig. 12, @.

HapiTaT: Battak Mountains, N..E. Samatra.

Exransg: @, 1:3 and 1'5 inches.

Descriprion: Femarge. UPPERSIDE, forewing pure white; the costa
basally, and the base of the wing, dusky; the apex very broadly black,
as is also the onter margin at the anal angle, but much more narrowly so.
Hindwing with the disc only white, the rest of the wing dusky ; the
disco-cellular nervales marked by a prominent blackish line. UNDERSIDE,
forewing with the disc white, the rest of the wing pale slate-colour ; three
increasing dark spots outlined outwardly with white in the discoidal
cell, a dark spot posterior to the middle one of these in the submedian
interspace; three ring-spots on the costa; a short sabapical macular
band ending posteriorly in a separated round spot in the second median
interspace ; an obliqne prominent spot at the anal angle; a submar-
ginal series of black dots between the veins, Hindwing, pale slate-
colour, with the macular markings as usual in the genus.

Nearest apparently to G. ginckenit, Felder, from Java, of which




1894.1 L. de Nicéville—Butterflies from the Indo-Malayan re fon. 25
Y (]

I have a good series, but it may atonce be known from tha.t‘species
on the upperside by the hindwing being white on the disc with a pro-
minent dark disco-cellular line, @. zinckenii being dusky throughout;
on the underside the ground-colour is a pale slate-colour, in G, zinckeni:
it is pale-ferrnginous.

Described from two specimens, one in Dr. Martin’s and one in my
collection, taken in the Battak Mountains in October, 1892,

21. GEeRYDUS GALLUS, n. 8p., Plate V, Fig. 11, ¢.
HABITAT : Battak Mountains, N.-E. Sumatra.
Expaxse: @, 1'5 inches.

Descrierion : FeMare. UPPERSIDE, both wings fuscous, JForewing
with the apical area darker than the basal ; crossed by an obligue discal
white band with highly irregular edges, mnot quite reaching the costa
or the onter margin above the anal angle, ending posteriorly on the
submedian fold. Cilia fuscous. Hindwing immaculate. Cilia ante-
riorly white, becoming fuscous towards the anal angle. TUNDERSIDE,
both wings highly variegated, being coloured black, white, pale ochreons,
and ferruginous. Forewing with the ground-colour 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 ferruginous; 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 usunal, though somewhat indistinct.

This may be a highly variegated form of G. symethus, Cramer, a
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 throughout, and by the 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 been excluded. The flattened legs
of all the species is an unique character by which they may be instantly
known. The list is headed by the largest, most beautiful, and most
aberrant species.

J.om 4
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(1) Gerrous croaNTES, de Nicéville, Penang, N.-E. Sumatra
(de Nicéville).

(2) Gerypus sYMETBUS, Cramer, East Indies (Cramer), Monlmein,
Penang, Malacca, Perak, Johore, Sumatra, Nias Island, Java, Borneo,
Pulo Laut, Palawan, Luzon, Mindanao, Jolo Islands, 8.-W. Celebes,
Amboina, Sumba, Sambawa, Ceram, Goram, Flores, New Guinea.

Mr. Doherty considers that the G. pandu, Horsfield, 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.

(8) Gerypus pETRONIUS, Distant, N, Borneo ( Distant).

(4) Geeyous TE08, Doherty, Sumba, Sambawa (Doherty).

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

(6) Geryous Bigasir, Distant, Malacea (Distant), Burma, Perak,
Sumatra, Nias Island, Pulo Laut.

(7) GeErYDUS GOPARA, 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 G. biggsii, which is probably correct.

(8) GerYDUS DRUCEI, Semper, Bohol in the Philippine Islands
(Semper).

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

(10) GerypUs GETULUS, de Nicéville, N.-E. Sumatra (de Nicéville).

(11) Gerypus cHINENSIS, Felder, Hongkong (Felder).

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

(13) GerYDUS IRRORATUS, Druce, Siam (Druce), Luzon, Palawan.

(14) GERYDUS IRRORATUS, var. ASSAMENsis, Doherty, Naga Hills
(Doherty), Perak, Pulo Laut.

(15) Gerypus pHILIPPUS, Standinger, Palawan ( Staudinger).

This species is placed by Herr Georg Semper as a synonym of
G. irroratus, Druce.

(16) Gerypus Bo1SDUVALI, Moore, Java (Moore), Sikkim, Assam,
Chittagong Hill Tracts, Burma, Shan States, Singapore, Saigon, Am-
boina, Batjan, Buru, Ceram, Ké Islands.

(17) GERYDUS BOISDUVALI, Vvar. ACBAGAS, Doherty, Sumba, Sam-
bawa (Doherty).

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

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

(20) Gerypus MELANION, Felder, Luzon (Felder), Cebdi, Samar,
Bohol, Camotes, Panaon, Camigunin de Mindanao, Mindanao.

(21) QEerYDUS CROTON, Doherty, Burma (Dokerty), East Pegu.
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(22) Gerypus MAxIMUS, Holland, Celebes (Holland).
(23) GerYpUS ANCON, Doherty, Tavoy (Doherty).

(24) Gerypus RERACLEION, Doherty, Perak (Doherty).
(25) ? GEerYDUS PLAUTUS, Fabricius, the Indies ( Fabricius).
(26) ? GerYpus LE0S, Guérin, Boura (Guérin).

22. PARAGERYDUS PORTUNUS, n, sp., Plate V, Fig. 14, &.
HaBITAT: Java, o
Expaxsg: &, 1'5 and 1'6 inches.

DescriprioN : MaLE. UrpERSIDE, both wings dull hair-brown. Fore
wing with the usnal ochreous lines on the costa and pale area on either
side of the swollen third median nervule. UNDERSIDE, both wings pale
ochreous, profusely and evenly sprinkled thronghout with minute ferru-
ginous spots. Forewing with the inner margin somewhat paler and free
of markings, thongh bearing two or three striee larger than the others
towards the base of the wing,

Tbis species appears to be nearest to P. taras, Doherty, which has
the apex of the forewing on the underside *1rufous-brown,” while
P. portunus has the whole of the underside of that colour, the ground-
colour of P. taras is white, of P. portunus pale ochreons. Of P. faras
I bave captured both sexes in the Meplé Valley, middle Tenasserim,
in October,

Mr. Doherty, who takes particular interest in this group of the
Lycenide, 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 are con.
cerned, I am of opinion that the two genera may well be kept distinct.
The length, and consequently the point of origin, of the third subcostal
nervale 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 Allotinus it originates at the apex, which feature consti-
tutes a well-marked difference, 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 Mr. H.
Fruhstorfer.

23. PARAGERYDUS PYXUS, u. 8p., Plate V, Fig. 2, &

Hasirat : Borneo.

Expanse: &, 1'4 inches.

Descrieriox : MaLe. UpPERSIDE, both wings rufous-brown Forewing
*® Journ. A. 8. B., vol. lviii, pt. 2, p. 437 (1889).
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with the lines on the costa and “ male-mark” as usual. UNDERSIDE,
both wings pale rufous, profusely and evenly sprinked with dots and
spots of a deeper rufous colour; a marginal series of very small black
spots, one in each interspace.

Closely allied to P. portunus, mihi, from Java, but differs on the
upperside in being rufous-brown, instead of dull hair-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 single 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.
ExpANSE: Q, 10 inch.

Descrieriox : FEMALE.  UPPERSIDE, forewing with the basal half
milky-white, the outer half fuscous, the costa and base dusky, the ex-
treme costa dotted with white on the basal half. Hindwing fascous,
the disc obscurely purplish-white. UNDERSIDE, both wings with the
ground-colonur probably white, but the surface is so thickly irrorated
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. Forewing with an obscure darker spot towards
tho 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 crossing the wing from the costa to
the abdominal margin.

Probably nearest 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 from them
in having the onter margin of both wings more even, not distinctly scal-
lopped, and the ground-colour of the underside is far redder, with the
irrorations much more dense; this latter, however, is a variable feature
in L. marmorata, as shewn in Mr. Moore's and my figures of the species
taken from different specimens. L. luca may be still nearer to L. obscura,
Distant, but the short original description of the latter does mnot iu
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 species in the high forest at Namoe
Oekor, in October, 1893. They were flying amongst and settling on the
loyw bushes growing under the high trees. I also possess two other
females from Perak. ‘
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As far as I am aware, the genus Logania contains the following
species. I include in it the two species, L. marmorata, Moore, and
L. sriwa, Distant, which constitate Mr. Doherty’s genus Malais, as he
himself doubted subsequently the validity of the genus.* I have
arranged the species chronologically.

(1) ? LocaNIA REGINA, Druce, Borneo (Druce). This species may
be an Allotinus. To judge from the figure, the type specimen must
have been a male, as the body is very long. Mr. Druce does not say
what sex he described.

(2) LoeAxIA MALAYICA, Distant, Sungei Ujong, in the Malay Pen-
insula (Distant); S.-E. Borneo; Pulo Laat; Sibulan, S.-E. Mindanao,
one of the Philippine Isles.

(3) P Logaxia vamoM1us, Khiel, Nias Island (Khiel). This species
may also be an Allotinus. The specimen figared seems to be a male, as
it has a very long body.

(4) LogaNia MARMORATA, Moore, Elphinstone Island in the Mergui
Archipelago (Moore); Moné in the Shan States; Perak; N.-E.
Sumatra; Pulo Laut.

(5) Locaxnia sriwa, Distant, Malacca (Distant) ; Perak ; Pulo Laut.

(6) LocaNia oBscurA, Distant, Northern Bormeo (Distant);
Palawan, Ceb, and East Mindanao, in the Philippine Isles.

(7) Logax1a pisTaNTI, Semper, Cebi, S.-E. Mindanao, Philippine
Isles (Semper).

(8) Loaaxnia pistaNTi, Staudinger, Palawan (Staudinger). Herr
Semper places this species as a synonym of L. obscura.

(9) LooeaNia Massania, Doherty, Margherita, in Upper Assam
(Doherty).

(10) Lo3iaxia Luca, de Nicéville, N.-E. Sumatra (de Nicéville).

25. SIMISKINA SOLYM4, n. sp., Plate IV, Fig. 10, 9.
HasitaT: Gapis, near Taiping, Perak, Malay Peninsula.
ExpANsE: @, 1'6 inches.

DescrierioN : Femare. Urrersine, both wings fuscous. Forewing
with a large oval discal white patch, which, in some lights, is entirely
suffused with beantiful 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 nervule, 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 rather large

# Journ. A, 8. B,, vol. lviii, pt. 2, pp. 415, 436 (1889) ; vol. 1x, pt. 2, p. 29 (1891),
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emerald-green spot in the second median interspace; three lunulated
cmerald-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 ochreous. Forewing with
the base of the inner margin ochreous; a broad discal wedge-shaped
chocolate-colonred 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. Hindwing
with a macular, short, but rather broad, chocolate line on the middle
of the disc; followed by five large chocolate spots divided only by the
veins, the middle one the largest, the one on either side of it amaller,
the two outermost spots the smallest ; these five spots are followed by
s 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 species is quite unique, there 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 & species.

26, PITHECOPS MARIE, n. sp., Plate IV, Figs, 2, &; 9, Q.

Haspitar: N.-E. Sumatra.

Expanse: &, '8 of an inch to 1'2 inches; 9, 1'0 inch to 1'1 inches.

Desoriprion : MALE. UPPERSIDE, 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, a series of very fine
black dots on the outer margin ; an anteciliary black thread. Forewing
with a very narrow blackish line defining the disco-cellular nervules ;
two small black dots on the middle of the costa, often absent; a sub-
marginal decreasing ochreous fascia, which becomes dusky at the costa ;
within which at the anal angle are two fine ochreous lines one above the
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other. Hindwing with a large round black spot at the apex; a sub-
marginal ochreous line. FeMALE. UprERSIDE, both wings dead plambeous-
black. Forewing with a short streak of blue scales in the lower
discoidal interspace beyond the end of the ‘discoidal cell. Hindwing
anmarked. UNDERSIDE, both wings as in the male. Cilia throughout
more prominently marked alternately black and white than in the male.

A comparison of the figure here given of the male (which, how-
ever, i3 a very poor one, drawn from a very small specimen, the first
I received), with that of Pithecops fulgens; Doherty,* from Margherita,
in Upper Assam, of which I possess three males and two females,
including the type specimens, will at once disclose the fact that on the
npperside the male of P. marie has the blue area of much greater
extent (it is also of a deeper, more truly blue, shade), and on the
underside, 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 examples received
from Hofrath Dr. L. Martin; one taken by myself at Namoe Oekor in
October, in the virgin forest, and three female examples in my own
colleotion, 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 npperside of the wings.

27. CYANIRIS CRISsA, n, sp., Plate II, Fig. 12, &.
Haspitar: Nilgiri Hills and Ashamboo Hills, South India.
Expawse: &, 135 inches.

DescriprioN: MaLe. UPPERSIDE, both wings shining violet-blue,
Forewing with the costa narrowly, the apex widely, the outer 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, twoin the sub.
median interspace. UNDERSIDE, 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 lanulated 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-
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 outwardly, Hindwing with three large ronnded spots across the
base of the wing; a fine line at the end of the cell, a very irregular discal
series of eight spots, of which the one on the costa and the one on the
abdominal margin are the most prominent. Cilia above dusky white, on
the underside the cilia under a magnifying glass appear to be white at
the base tipped with dusky.

C. crissa on the upperside agrees best with C. placida, de Nicéville,
from Sikkim, Assam, Burma, the Malay Peninsula, and Java, but the outer
black margin on the forewing is rather broader, and the submar-
ginal black spots on the hindwing are better separated from the black
margin. On the underside the two species are abundantly distinet,
the markings in C. crissa being almost throughout deep black, while in
0. placida they are dull fuscous, they are 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 C. crissa, but
they differ somowhat in character; in the hindwing especially the sub-
marginal line is much nearer to the marginal spots in 0. puspa than
in O, crissa. 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.

Described from a single example obtained at Kalar in the Nilgiri
Hills by Lieut. 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,

28. Everes M0OREI, Leech, Plate II, Fig. 11, &.

Lycena moorei, Leech, Trans. Ent. Soc. Lond., 1889, p. 109, n. 45, pl. vii, fig. 8;
idem, id., Butt. China, Japan, and Corea, p. 310, pl. xxxi, fig. 9, male (1898).

Haprrat: Kiukiang, Chang-yang, Central China (Lesch) ; Khasia
Hills.

The Rev. Walter A. Hamilton has sent me eight specimens of
this species obtained by his native collectors in the Khasia Hills. It
occure also at Kiukiang and Chang-yang in Central China. The In-
.dian specimens are a good deal smaller than the Chinese examples
(23 as against 29 mms.), but do not differ in coloration and markings.
The species is a true Everes, as I have ascertained by bleaching the wings
of o specimen, but is a little abnormal, as the hindwing has no trace of
a tail. This, however, in the Lycenide, cannot be accepted as a feature
of generic or even specific value, as several instances occur in which
the same species is both tailed and tailless. In the genus Everes not
only is E. moorei tailless, but the type species, E. argiades, Pallas,
is sometimes without tails, Mr. W. Doherty having obtained tailless




1894.] L. de Niobville—Butterflics from the Indo-Malayan region. 33

specimens in the Naga Hills, and Lieut. 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. E. mooret ia not mentioned in Colonel Swinhoe’s ¢ List of
the Lepidoptera of the Khasia Hills.”#

29. LAMPIDES LUCIDE, n, §p., Plate V, Fig. 3, &.
HaBITAT: Battak Mountains, N.-E. Sumatra.
Exransg: &, 1'6 inches.

Descrierion : MaLe. UPPERSIDE, 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 shining.through as pale blue bands.
Forewing with the apex broadly, and the outer border rather broadly
and decreasingly black. Hindwing with a black anteciliary thread,
within which is a series of small indistinot linear black lines between
the veins; cilia white, tipped with black ; ¢ail 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 plambeous
scales; a broad straight fuscous band from the dusky costa to the sub-
median nervuare covering the disco-cellular 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; a
third short band from the costa to the lower discoidal nervule ; a fourth
band, submarginal, curved, from the costa to the submedian nervure ; a
fifth marginal narrow band; a rather broad anteciliary black thread.
Hindwing with the base narrowly thickly sprinkled with plumbeous
scales ; crossed by seven fuscous bands which are more or less straight till
they approach the abdominal area 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 a few brilliant metallic green
scales, the spot broadly crowned with rich ferruginous; a small anal
black spot bearing anteriorly a few metallic green scales, crowned by a
ferrnginous line; an anteciliary fine black thread. A4bdomen plumbeous
above, the segments marked with a white line, the abdomen below white.

This is a very remarkable species, and unlike any other. The
coloration of the underside is reversed. In the other species of the
genus the ground-colour is dark and the markings are white, in
L. 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. Ent. Soc, Lond., 1893, p. 297.
J. L. 5
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markings of the underside of both wings being represented above by
pale blue bands, are also quite unique characters. On the upperside
L. lucide reminds one of L. aratus, Cramer, as figared by Heer P. C. T.
Snellen in Tijdsch. voor Ent., vol. xxxiii, p. 271, 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. sp., Plate IV, Fig. 11, 9.
HaBITAT: South Andaman Isles.
ExpANSE: @, 18 inches.

DescriprioN: FeMALE. UPPERSIDE, 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 outer margin broadly purplish-black, the abdo-
minal margin pale fuscous; the anal lobe small, purplish-black ; tail
rather short, purplish-black tipped with white; cilia purplisli-black
throughout. UNDERSIDE, both wings purplish-reddigh-brown, the markings
s little darker only than the ground-colour. Forewing with a small round
dot towards the base of the discoidal cell, a larger 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 mnearly
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
#pot (its onter edge sharply defined) within and posterior to the point
where the first median nervule arises. Hindwing with the usual basal
spots small, the quadrate spot closing the discoidal cell tonching the
large second anterior spot of the usunal discal fascia; the submarginal
band broad; the anal lobe bearing a small deep black spot crowned
with dull 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 4. afe, Hewitson,
from Amboina, differing, however, in the discal band of the hindwing
touching the disco-cellular spot instead of being widely separated from
;t, and in having the metallic green sprinklings at the anal angle much

ewer.

Described from a single example obtained at Port Blair by the

late Mr. R. Wimberley, after whose widow .I have much pleasure in
naming it, ‘
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Genus LISTERIA, nov.

Mare. Forewixg, rather long and narrow; costa almost straight,
apes to termination of third median nervule truncate, outer margin
below truncation emarginate, inner angle rather acute, inner margin
lobed before the middle ; costal nervure ending just beyond the upper end
of the discoidal cell ; subcostal nervure 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 arising from the subcostal nervure a little
beyond the middle of the oell, ending on the costa beyond the end of
the cell; second subcostal arising nearer to the apex of the cell than to
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-
vule wanting; middls disco-cellular arising at the point where the
upper discoidal nervule is given off, concave; lower 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 nervure straight; a
sexual fuft of hairs attached to the inner margin before its middle and
turned under and upwards. HINDWING, large, broad; costa nearly
straight, oufer margin broadly curved to the anal angle, slightly produced
at the termination of the third median mnervule; anal lobe very large;
abdominal margin excavated anterior to the anal lobe; costal nervure
ending at the apex of the wing, very much curved at the base, then straight
to the apex; first subcostal nervule 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 outwardly oblique, a little longer than the upper; second
median nervule arising just before the lower end of the cell; submedian
nervure straight; internal nervare short, recurved; a sexual glandular
“scals” patch extending from the base of the first subcostal nervule to
the termination of the discoidal cell, not extending into the cell, but
with as large or rather larger an area anterior to the first subcostal
nervule as there is posterior to that vein. Anisnne about half as long
as the costa of the forewing, with a large well-formed club. [Palp:
rather long, porrect. Ewyes hairy. Thoraz rather robust. .Abdomen
sbort, extending to two-thirds the length of the abdominal margin of
the hindwing only. Cilia of the hindwing very long and coarse. Type,
L. dudgeonii, de Nicéville. ’

The secondary male sexual characters of the genus are nearest as
far a8 Indian gencra go to those of Bindahars, Moore, the *scale”
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patch on the hindwing being placed in much the same position, though it

is not quite so large and reaches quite up to the origin of the upper-

disco-cellular nervule, which it does not do in Bindahara, and it has
a 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
affinities are perhaps more with Thecla, Fabricius, than with any other.

31. LIsTERIA DUDGEONII, 1. 8p., Plate IV, Fig. 3, &
HapiraT: Bhutan, ’
Expanse: &, 1'25 inches.

DescrIpTiON : MALE, UPPERSIDE, forewing black ; the discoidal cell,
& small area at the base of the second 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 anal angle, black; the abdominal
margin broadly pale fuscous ; the rest of the wing bright blue. UNDER-
SIDE, forewing pale fuscous inclining to pale ochreous broadly on the
inner margin; a large reddish spot at the end of the cell, a discal
macular reddish band from the costa to the first median nervule; 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 area extending across the wing
consisting of a confused mass of ill-shaped ochreous spots; the outer
margin bears a double lunulated fuscous line, each pair of lunules
enclosing a small space of the ground-colour. Oilia reddish throughout,
broad and coarse, and very long on the hindwing, especially where they
fringe the 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, Lederer, 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
at 2,500 feet elevation above the sea by Mr. J. L. Lister, after whom I
have much pleasure in naming the genus. As my friend Mr. G. C.
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Dudgeon “discovered ” the species in Mr, Lister’s collection, I have
named it specifically after him.

32. CAMENA CREMERA, n. sp,, Plate V, Fig. 16, &.
HaBITAT: Java.
Expansg: &, 1'7 inches.

Descriprion: Mave. UPPERSIDE, both wings cernlean-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 nervare before the apex of the cell; the
apex of the wing very widely 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 ont somewhat
at the apex of the wing; anal lobe small, inconspicuous, black, with a
few turquoise-blne scales posteriorly, obscurely crowned with ochreous;
the abdominal margin whitish. UNDERsIDE, both wings plumbeous; a
common discal even-edged 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
line; a common submarginal narrow dark line, not quite reaching the
costa of either wing, in the forewing slightly ontwardly bowed, ending
at 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 turned under and forwards deep black, and lying
across a polished area. Hindwing with a small round black spot in the
firsb median interspace near the margin, anteriorly broadly crowned
with a 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 O. anysis
it appears to end abruptly 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 rufons band,” by the large size of the orange patch crowning
the black spot in the first median interspace of the hindwing, and by the
anal lobe being crowned with blue instead of orange.
Described from two male examples sent me by Mr. H. Fruhstorfer.

33. APHNEUS HIENDLMAYRIL, 0. sp., Plate V, Fig. 5, ¢.

Hasirar: N.-E. Sumatra.

Expanse: @, 17 inches.

DEescriptioN : FEMALE. UPPERSIDE, both wings fuscous with strong
reflections in certain lights, in one light dark purple, in another ochreous-
brenzy. Hindwing, anal 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; fatls also deep
red, but becoming black towards the end, tipped with white. UNDERsIDE,
both wings dull brownish-ochreous, the disc somewhat mottled with deep
red, profusely marked with spots of the purest metallio 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; au upright one across its end ; two spots beyond placed obliquely ;
an elongated curved streak below the cell divided by the second median
nervule ; a lengthened narrow streak lying along the first median ner-
vule ; a chain-like submarginal band—all these silvery 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, the inner mar-
gin broadly whitish, becoming plombeous at the first median nervule.
Hindwing with sixteen silvery spots and streaks as in the forewing spread
fairly evenly over the base and disc ; a submarginal red band recurved to
the abdominal margin, the band anteriorly slightly, posteriorly profusely,
marked with silvery; a narrow deep red anteciliary line ; the anal lobe
deep red bearing & small black spot anteriorly crowned with yellow.
Body above concolorous with the wings on the upperside. Face in
front, palpi, body beneath, and legs yellow.

As far as I am aware, this species has no near ally, it does not even
remotely resemble any Oriental species with which I am acquainted.
In the type specimen, being a female, the upperside is not brilliantly
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blue coloured as the male will probably prove to be; the rich silvery
markings on a ground of an unusual shade, the markings themselves
also being of a shape hitherto unknown to me, make the lower surface
of this insect not only singularly beautiful but extremely different from
all other Eastern species of the genus. It is possibly more nearly related
to the numerous richly coloured African species allied to Aphnemor-
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. lohita, Horsfield ;
while the Malay Peninsula and larger islands (Borneo and Java) should
only possess two or three species, 4. lohita and A. syama, Horsfield, and
A. vulcanus, Fabrioius.

Described from & unique exa.mple taken at Selesseh on 15th August,
1893, in Dr. L. Martin’s collection. At his suggestion I have named it
after Herr A. Hiendlmayr, the Custos of the Munich Museum, Bavaria.

34. TAJURIA BLANEA, n. 8p., Plate IV, Fig. 4, @.
Hasrrar : Battak Mountains, N.-K. Sumatra.
ExpaNse: 9, 1'6 inches.

Dasorirrion: Femare, UPPERSIDE, forewing with the costa at the
base very narrowly, the apex very widely, the outer 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 :
the rest of the wing blue; the anal lobe small, black, crowned with a’.
few blue scales, the lobe anteriorly bearing against it a white fascia :
the tails rather short, black, tipped with white, the Jonger one from thc;
termination of the first median nervale, the shorter from the submedian
nervare. Oilia black throughont. UNDERSIDE, forewing immaculate,
drab, the inner margin extending broadly on to the disc dull ochreouns.
Hindwing drab; with an irregular outer discal dark line outwardly
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-blue scales; the space between
and above these spots ochreons; an anteciliary black thread inwardly
defined by a narrow white thread from the anal lobe to the third median
nervule; cilia of the forewing and the anterior moiety of the hindwing
drab, the posterior moiety whitish. Body above clothed with long hairs,
of the shade of blue of the wings; thoraz beneath drab, abdomen be-
neath dull ochreous.

Probably nearest to T. mantra, Felder, and T. relata, Distant, from
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both of which T. blanka may instantly be known by the forewing on
the underside having no markings whatever.

Described from a single example in Dr. Martin’s oollection, which
was taken in October. Namoe Blanka is the name of a Battak kam-

pong or village.

35. CHABANA CEPHEIS, i:. sp., Plate V, Fig. 10, &.
HaBITAT: Assam,
Expanse: &, 1'8 inches.

Descriprion : Mare. UPPERSIDE, both wings glossy purplish-black.
Forewing with the basal two-thirds of the interno-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 Oamena icefas, Hewitson.
Hindwing with the outer half from the second subcostal nervule to the
submedian nervure, crossed by the black veins, rich deep blue; a diffused
and indistinct submarginal black spot in the first median interspace; the
outer margin narrowly black; the anal lobe orange-ochreous, bearing a
few white and blue scales; the tails black, fringed and tipped with white.
UNDERSIDE, both wings with the basal two-thirds pale chrome-yellow, the
outer third purplish-brown. Forewing with the purplish-brown area
bearing two macular deeper brown bands, which are farthest apart in the
middle but meet at each end, thus enclosing an oval space of the ground-
colour; a submarginal whitish thread reaching from the anal angle to
the middle of the wing. Hindwing, the outer purplish-brown area bears
two 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 bearing anteriorly
to these again & rust-red line, which is continued to the abdominal
margin along the edge of the incised portion of the wing anterior to
the anal lobe, 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 0. mandarinus, Hewitson, from Sikkim,
Bhutan, Assam, and Burma, from which it differs in the following
perticulars :—The blue coloration of the upperside is quite different,
being of a much darker and richer hue, in C. mandarinus it is distinotly
¢ dall cerulean 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 area of both wings is purplish-brown instead of rufous,
in the forewing the macular bands touch at both ends instead of being

S —
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parallel thronghout; and in the hindwing of 0. mandarinus- beyond
the inmer zig-zag black line from the second median nervule te the
abdominal margin there is & considerable white band, this being obeolete
in Q. eepheis, the purplish-brown area being continued uninterruptedly
and of equal width throughout from the apex of the wing to the anal
angle.

Described from two male specimens exactly alike captured by
Lieut, C. H. Ward, on Nemotha, a peak in Cachar, 3,634 feet high, on
Octuber 15th, 1892, one of which he has generonsly presented to me.
Lieut, Ward captared C. mandarinus at the same time and place.

36. NEOCHERITRA NAMOA, n. sp., Plate V, Fig. 9, J.

Hazitar: Battak Monntains, N-E, Sumatra,

Expaxse: &, 16 inches.

Dsscriprion : Mark. Urpprsio®, forewing and cilia black; & broad
obligue pale non-iridescent bine band crosses the base of the wing, this
area eommences narrowly on the costa, crosses the discoidal cell at
about its middle, meeting the median nervare at the point whepe the
first median nervule arises, and reaches the inner margin at about
two-thirds of its leagth from the base. Hindwing with the eosta at
the base of the wing broadly pearly shining white, bearing in ‘its
middle a large round fusocus *scale mark,” this mark being placed at
the base of the first subooetal 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 area: the apex of the wing reaching
to the second median nervule broadly black, the rest of the wing
pale non-iridescont blue shading off into pure white broadly towards
the anal angle; a large round black spot placed close to the margin
in the first median interspace; a similar one in the submedian inter-
space, but placed further from the margin; the anal lobe with a large
round black spot in its middle almost hidden by overlying long white
hair-like scales; an anteciliary fine black thread which extends some
little distance along the middle of the two tails, the thread commences
at aboat the first median nervule and ends at the base of the inner long
tail; ¢ikia anteriorly black, posteriorly pure white; outer #ail at ter-
mination of first median nervule tipped with white, anterior to this it
is black, then again white to ite base, in length it is 5 mms. ; inner tail
ab termination of submedian nervnre white, in length 17 mmas,, or abount
‘65 of an inch. Uxpxrsipe, both wings pale bluish-white. Forewing with
the costa and apex hroadly dull brownish-ochreous, shading off into the
white discal area; the inuer margin broadly highly polished at the base ;
across this polished area lies & thick teft of lopg dull hrownish-ochreons

J.om 6
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hairs. Hindwing at the apex with a short dull ochreons-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
a8 on the upperside, but larger, more 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 greemish
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.
Unfortanately I possess no male specimen of the type species of
the genns, Neocheritra amrita, Felder, with which to compare the struc-
ture of N. namoa. As far as I can judge, however, it comes into that
genus, as it possesses fonr subocostal nervules and a tuft of hairs 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 figure the male of N. amrita, 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 area twice as large, in both the
tails being very considerably shorter, and on the underside in having
the apical area of the forewing dnll brownish-ochreous, not deep ful-
vous or reddish-ochreons. I have female specimens of N. amrita from
Perak, Singapore, and Sumatra. To this genus probably belongs the
very distinct ¢ Sithon” teunga, Grose Smith, from Borneo.* Another
allied species is * Hypolycana " clella, 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. clella (the species is a true
Neocheritra) has the dull brownish-ochreous coloration more extensive
on the forewing. Probably still another allied species (which I have not
seen) is * Sithon" paluana, Smndmger, from Palawan in the Phlhppmes 1
-Described from an unique specimen taken on 21st May, 1893, in the
K A.nn. and Ma,g of Nn.t H:st -sixth series, vol. i, p 817 (1889)..

% Btet. ‘Eut. Zeit., vol. xiviii, p. 10, n. 8, pl. ii, fig. 5, fcma.le (1887 )
LIRS 4 f-ﬂdﬂol B, P 107 pﬁ),ﬁg D, fomale (1880).




1894:.] L. de Nicéville—Butterjiies from the Indo-Mazayan region. 43

Battak mountains, deposited in Dr. Martin’s collection, I have taken
its name from Namoe Ockor and Namoe Blanka, two Battak villages.

37. 8intrUsA MALIKA, Horsfield, Plate V, Figs. 18, &'; 6, .

Thecla malika, Horsfield, Cat. Lep. E. I. Co., p. 90, n. 23 (1829); Dipsas malika,
Horsfield and Moore, Cat. Lep. Mus. E. I. Co., vol. i, p. 87, n. 48, pl. ia, fig. 5, male
(1857) 5 Myrina malika, Hewitson, Ill. Diurn. Lep., p. 87, n. 84, pl. xv, figs. 41-43,
male (1863) ; Sithon malika, Kheil, Rhop. Nias., p. 83, n. 112 (1884) ; Sinthusa 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).

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

- ExpaNsg: &, 100to 1'15; 9,12 inches.

DescrierioN : MarLg. UppEBSIDE, forewing 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. Cilia of the forewing
black, of the hindwing pure white, except at the apex of the wing,
where they are fuscous. UNDERSIDE, both 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 discal spots arranged
in pairs irregularly across the wing from the costa to above the
anal angle ; a round black spot in the first median interspace on the
margin; a black spot in the submedian interspace sprinkled with
metallic-blne 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, FEMALE. UPPERSIDE, both wings shining
bair-brown. Forewing unmarked. Hindwing with an outer white avea,
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separated from' the outer margin by a narrow band of the ground-
colour, the white area commences narrowly at the second subcostal
nervule, increases in width to the abdominal margin; a narrow black
anteciliary thread from the anal angle to the third median nervule.
. UNDERSIDE, both wings with the markings similar to those in the male,
but of & pure ochrecus shade margined with fascous, Forewing with
the apex also pure ochreous. 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 bands obsolete in the
bindwing, the brownish-ochreous apical area of the forewing more re-
stricted than in my namerouns specimens from the Malay Peninsula and
the Battak Mountains of Sumatra, but as all these fedtures seem to
‘be somewhat variable in my series of specimens, I think the §. amata
of Distaat should fall before 8. malika of Horsfield.

The figure of the male is taken from my Javan specimen, that of
the female from a Penang example. I have also figured, Plate V, Fig.
17, the tnique type male specimen of Sinthusa aspra, Doherty (Journ.
A. 8, B, vol. Ix, pt. 2, p. 180 (1801), from Mount Arjuno, 5,000 feet,
Eastern Java, the specimen being in my collection.

Family PAPIEIONID XE.

Subfamily Pieriyz.

38. DeLias pTMAS, 1. sp., Plate V, Fig. 7, &.

Hapirar: Java,

ExpiNsg: &, 2'6 inches.

DescriptioN : Mave. UPPERSIDE, forewing black ; tke disco-cellular
nervales marked on each side with a white line; a submarginal
geries 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 costs, and
the outer margin black, the rest of the wing white, but the area between
the abdominal margin and the seecond median nervule tinted with prim-
_rose-yellow. UNDERSIDE, forewing as on the upperside, but the grey
patches on the disc smaller. Hindwing with the base broadly black,
bearing a broad crimson patch, the disc of the wmg 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.

® Noted also by HEWithn‘
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Nearest to D. crithoé, Boisduval, also from Java, but differing in the
‘submarginal series of spots on the forewing being twice as numerouns, and
all the disco-cellular nervules, instead of the lower one only, defiaed on
each side with a white line; the hindwing bas the white and pale yellow
area much larger, thereby reducing the outer black area by one-half.
Also near to D. tobahana, Rogenhofer,= D, derceto, mihi, from Sumafta,
but that species lacks the two discal patches of grey secales on the fore-
wing, has the white and yellow area on the hindwing 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. Doberty in
Java and given to me by him as a new species. After the description
above was written and the specimen figured, I received Herr Fruhstor-
fer's desctiption 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 PariLioNINz.

89. Pariuio (Pasgerana) BAGEXNI, Rogenhofer, Plate IV, Fig. 6, J.

Papilio hageni, Rogemhofer, Verh. zool.-bot. Gesellsch. Wien, vol. xxxix, p. 1
(1889) ; id., de Nioéville, Journ. Bomb. Nat. Hist. Soc., vol. viii, p. 66, n. 18, pl. M,
fig. 2, fomale (1893).

HapitaT : Sumatra..

Exeanse: &, 56 inches.

DescriprioN: Mare. Urpeersipe, both wings rich glossy black.
Forewing with some paler streaks in the discoidal cell and- between the
veins, Hindwing with a large white patch occupying the outer half of
the wing, anteriorly bounded by the second subcastal nervule, pos-
teriorly extending just beyond the greatly curved first median nervule,
not reaching the outer margin, this latter bearing four large eonjoined
lunular black spots; the white area bears outwardly four large round
black spots, the three anterior ones equal-sized, the posterior one
smaller ; the white area between these last-mentioned fomr spots and
tiie four black lumular spots on the mergin sprinkled with black
scales ; the abdominal margin is as unsual twice folded over, and is
lined within with a white flocoulent substance, the edge of the fold
within being rose.pink. UNDERSIDS, forewing paler than on the upper-
side. Hindwing as above, except that the white ares 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 interspace, these latter

% Delias bromo, Frulistorfer, Ent. Nach,, vol. xiz, p. 335 (1883).
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really forming an mcomplebe white edging to a fifth discal black spot.
Antenne black, Head in front and thoraz anteriorly pale buff-yellow,
thorax and abdomen above black, thorax beneath and legs black, abdo-
men beneath rich crimson, cross-banded with black, 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 gene-
ronsly given to me by Hofrath Dr. L. Martin, who possesses one other
male in his magnificent collection.

40. PariLio (Menamopsis) PERSES, 0. sp., Plate IV, Fig. 7, &.
Hapitar: Gayoes Mountains, N.-E. Sumatra.
Exranse: &, 37 inches, :

DescripTioN: Mace. UPPERSIDE, both twings fuscons 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 ontwardly
surrounded by a black line at the extreme anal angle. UxpERsiDE,
both wings uniformly pale fuscoms. Forewing immaculate. Hindwing
with the -anal spot a8 on the upperside; the submarginal series of
white streaks longer, reaching almost to the outer margin, wider and
clearer white. Head and thoraz in front black, spotted with white, rest
of thorax and abdomen black, the latter bearing three series of white
spots on each side, the anal valves white, edged with black.

. Mr. W. F. Kirby has 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.
Hewitson in his “Exotic Butterflies,” vol. ii, Papilio pl. iv, fig. 9,
(1859) as the female of P, slateri, Hewitson.. Mr. Kirby informs me
that the species here described in quite distinct from the Bornean
P. hewitsonti. 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,t again 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 coloured than the rest of the wing instead
of concolorous throughout ; the hindwing with a prominent submar-
ginal series of white streaks, instead of, as in P. hewztconn, “two rows

® Traps. Linn, Soc. Lond., vol. xxv, p. 6], n. 86 (1864).
4 Proc, Ent, Soc. Lond,, thirdsenes, vol. ii, p. 10 (1864).’
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of indistinct white spots, in pairs, between the median nervules near
the onter margin” on the upperside, those on the underside are said to
form “ two rows, united into distinct hastate spots pomted inwards.”
The chrome.yellow anal 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 specimens in his own collection,
It is a perfect mimic—except for the chrome-yellow anal spot to the

hindwing—of Euplea (Penoa) msnétném, Felder, which is found ﬁymg
with it.

41. Parinio (Menamopsis) PETRA, n. 8p., Plate IV Fig. 5, 3.
HaprmAT: Gayoes Mountains, N.-E. Sumatra.
ExpaNse: &, 4°1 inches.

Description : MALE. UPPERSIDE, forewing fuscous, the area 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 postemorly, the spots forming the series largest anteri-
orly, rapldly decreasing in size posteriorly; each spot bisected longi-

udinally by the internervular fold. Hindwing fuscous 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 approach it
closely ; & small ronnd chrome-yellow spot placed on the anal sngle,
anteriorly crowned with a black lunule. UNDERSIDE, both wings concolo-
rous, shining pale fuscous, Forewing with the discal 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 outer margin. Head and body as
usual. '

Closely allied to P. hewitsonii, Westwood, from Borneo, and
P. perses, de Nicéville, from the Gayoes Mountains of N.-E. SBumatra.
From both it differs in its larger size, and inthe presence of the
-conspicuons discal s8ries of white streaks on the uppersideé of the
forewing. It 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, bronght down from the monnttuns by his Gayoes col-
lectors in January, 1893. : .
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Family HESPERITD X,

Genus CHARMION, nov.

. Mawx. Fomzwixg, triangular, entire; costs gently arched; apexr
rather acute ; outer margin very straight in general direction, slightly
convex ; inmer margin straight, in length equal to the oater margin ;
costal nervure ending opposite the apex of the discoidal oell; firet
subcostal nervule arising nearly twice as far from the second suboastal
as that vein does from the third; fourth and fifth subcostals arising
close together ; upper disco-cellular nervule stout, long, strongly outwardly
oblique; middle and lower disco-cellulars thin, gently curved, concave,
placed inwardly obliquely, the lower slightly longer than the middle,
consequently the lower disooidal nervule lies neaver to the upper disooidal
than to the third median nervule; discoidal call reaching to a little less

than two-thirds the length of the wing® from the base; second median -

nervule arising far from the lower end of the cell ; first median arises
near the base of the wing, with its base further from the base of the
secoud 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 margsn regularly curved to the
abdominal margin, slightly produced at the termination of the second
median nervule, between the second median nervule and the anal angle
slightly eoncave; costal nervire nearly straight, ending at the apex of
the wing; first subcostal nervule arising far before the apex of the .cell ;
disco-cellular mervnles slightly outwardly oblique ; upper disco-ceHular
sinuous ; lower disco-cellular concave, slightly louger than the upper ;
discoidal nervule well developed ; second median mervuloe arising well
before the lower end of the cell ; first median arising twice as far from
the sepond, as the second ariges from the third ; submedian and internal
neryures straight. ANTENNE with & well-developed club, the thin apical
portion of which is directed at right-angles to the shaft. Parrr erect,
pressed close to the face, densely pilose, third joint hidden beneath the
hairs. ABpoMEN veaching to the level of the outer margin of the wing.
Lecs. Forelsg with an epiphysis on the tibia. Hindleg with & long toft
of hairs attached to the tibia at its base, and two pairs of spines towards
ite-apex. FEMALE. Differs from the male in the wings being slightly
rounder and fuller, and lacking the tuft of hairs on the hindleg. Type,
C. ficuluea, Hewitson. N

¢ Lieut. E. Y. Watson, in Proec. Zool. Soc. Lond., 1893, pp. 18 and 186, divides
his subfamily Hesperiinz into Bectiens A-and B by the discoidal cell of the forewing
being more or less than two-thirds the length of the costa. Thisiea measarement
which I find very difScult to verify.

I |
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Charmion differs from Haniana, 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 length. It differs
from both Hantana, Moore, and Oelenorrhinus, Hilbner, in having the
middie and lower disco-cellular nervnles of the forewing considerably
more upright, and the second median nervule arising far from instead of-
close to the lower end of the cell. The imago rests on the underside
of leaves with wide-spread wings.

(1) CaaruiIoN FICULNEA, Hewitson.

Hesperia fieulnea, Hewitson, Descr, Hesperide, p. 87, n. 38 (1888) ; —— ﬁéulma,
Watson, Proc. Zool. Soc. Lond., 1898, p. 113 ; Plesioneura signata, Druce, Proo. Zool,
Soc. Lond., 1873, p. 360, n. 8, pl. xxxiii, fig. 8; Notocrypta signata, de Nioéville,
Journ. Bomb. Nat. Hist. Soc., vol. iv, p. 191, n. 14 (1889); idem, id., 1. o, vol. vi,
p. 380, n, 26 (1891).

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

(2) CaaruioN ToLA, Hewitson.

Plesioneura tols, Hewitson, Ann, and Mag. of Nat. Hist., fifth series, vol. i,
p. 340 (1878); Notocrypta tola, de Nicéville, Journ, Bomb. Nat. Hist. Soc., vol. iv,
p- 191, n. 15 (1889) ; Plastingia ? plesioneur, Staudinger, Ex. Schmett., p. 299, pl. o,
female (1888).

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

I have not seen the “ Plesioneura™ tola of Hewitson. From the
description it appears to differ from C. ficulnea, Hewitson, in the fore-
wmg in the discal band extendmg posterior to the first median nervule,
in C. fleulnea it ends on that vein. I have put P. fola in the genus on
Lieut. E. Y. Watson’s anthority. Neither have I seen Dr. Staudinger’s
“ Plastmgm ?" plesioneurcs, but as the ﬁgnre agrees exactly with Hewit-
son’s description, I have no hesitation in placing it here.

Genus SgpPa, nov.

Mare. FOREWING, cosfa almost straight; aper acute; outer margin
almost straight, very oblique; inner margin straight, exaotly as long:
as the outer margin; costal nervure 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, outwardly oblique;
middle and lower disco-eellulars of nearly equal length, straight, strongly
inwardly oblique, the middle a little longer than the lower; second
median nervule arising a little before the lower end of the oell; first
meodian arising nearer the base of the wing than the lower end of
the cell ; submedian nervure straight; a sexual brand, or “ male-mark,”

Jom 7
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extends obliquely across the submedian and first median interspaces and
ends anteriorly on the second median nervule a little in front of ite origin.
HINDWING, costa greatly arched at the base, thence straight to the apex ;
apez rather acute ; outer margin evenly and regularly 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 long; costal nervure ending at the apex of the wing ;
flrst subcostal nervule arising long before the apex of the cell; disco-
cellular nervules almost in one straight line, ontwardly oblique, the
upper a little longer than the lower; discoidal nervule obsolete, but
its position is indicated, were it to be present, by a fold in the wing
membrane, and by this fold the relative length of the disco-cellnlar
nervules is given ; second median nervule arising just before the lower
end of the coll; first median arising about four times as far from the
second as the second does from the third; submedian and infernal
nervures straight. LEaes. Hindleg with two pairs 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 trancate at the end owing to the disco-cellular nervules
being less strongly oblique; the shape of the wings differs also, the
inner margin of the forewing in Matapa 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 Matapa, 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.

43, SEPA CRONUS, n. 8p., Plate V, Fig. 4, J&.
HapiTaT: Battak Mountains, N.-E. Sumatra.
Expansg: &, 1'7 inches.

DescrieTioN: MaALe. UPPERSIDE, both wings rich dark shining
brown. Forewing with three pale ochreous dots, two subapical, the
anterior one most minute, the third in the second median interspace
about twice the size of the lower subapical spot ; a narrow obscure discal
black stigma or “male-mark” crossing 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 placed
outwardly against it. Hindwing immacunlate. UNDERsIDE, both wings
exactly as above except that the ground.colour is dull, not shining.
Oilia concolorous with the wings throughout, 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,



1894.] L. de Nicéville—Butterflics from the Indo-Maloyan region. 51

and Pulo Launt. Antenne black, the club beneath, except the extreme
tip, ochreous. Eyes with a band of dull ochreous sete encircling them.
Body concolorous with the wings throughout.

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

Genus OcHUS, nov.

Maie. FOREWING, entire; costa strongly and evenly arched throngh-
out its length ; apex somewhat rounded ; outer margin strongly convex;
inner margin considerably longer than the outer margin, nearly straight,
slightly coucave 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 a
little beyond the middle of the wing ; upper disco-cellular nervule long,
straight, slightly ontwardly oblique; middle and lower disco-cellulars
of equal length, & little longer than the upper, directed inwardly slightly
obliquely, the middle concave, the lower straight; lower discotdal ner-
vule lying midway between the upper discoidal and third median ner-
vules ; second median nervule arising well before the lower end of the
cell ; first median arising nearer the lower end of the cell than the base
of the wing; submedian nervure nearly straight. HiNpwiNG, entire,
oval; costa arched; outer margin evenly rounded to the anal angle;
abdominal margin short, nearly straight ; costal nervure short; first sub-
costal mervule arising 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 nervule 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 sinternal 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 and
evenly in & point. Parpi rather thioly and laxly clothed with hairs,
porrected forwards in front of the face; third joint rather long, hairy.
TaORAX weak, small. ABDOMEN very slender, long, extending beyond
the anal angle of the hindwing. Male with no secondary sexual charac-
ters. FemaLe 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, O. subvittatus, 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_gencra Argopteron, Watson,
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Heteropterus, Dumeril, Pamphila, Fabricius, and Cyclopides, Hiibner.
Ochus is apparently nearest to Pamphila, of which the type is P. palemon,
Pallas, and from which it is abundantly distinct ; the costa of the fore-
wing is greatly arched instead of straight, the apex is rounded instead
of being acute, the outer margiun is more rounded, the discoidal oell is
much shorter and broader ; the hindwing 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. Of all the Indian species of
Hesperiide, O. subvittatus probably has the feeblest flight, appearing on
the wing to be a dark-coloured, low-flying lycsenid, similar to a female of
the wet season form of Zizera maha, Kollar, or some other dark-coloured
“blue.” Lieut. Watson suggests in Proc. Zool. Soc. Lond., 1893, p. 97,
that “ Cyclopides” subvitiatus belongs to the North American genus
Ancylozypha, Felder, or to one closely allied to it; but this is not the
fact, Ochus 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). Ocuos supviTTATUS, Moore.

Cyclopides subvittatus, Moore, Proo. Zool. Soc. Lond., 1878, p. 692; id., Wood-
Mason and de Nicéville, Journ. A. 8. B., vol, lv, pt. 2, p.-393, n. 249, pl. xvii, figa. 6,
6a, male, x 2 (18886); id., Elwes, Trans. Ent. Soc. Lond., 1888, p. 463, n. 487 ; Cyclo-
pides subradiatus, Moore, Proo. Zool. Soc. Lond., 1878, p. 693.

. HapiTar: Darjeeling ; Salween district, Moulmain, Burma (subvitta-
_tus); Khasia Hills (subradiatus, Moore); Kumaon (Doherty); Sikkim,
Bhutan, Assam, Burma (coll. de Nicéville).

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

43. Ervvxis piuita, Moore, Plate I, Fig, 7, &.

Pamphila dimila, Moore, Proc. Zool. 8oc. Lond., 1874, p. 676 ; id., de Nicéville,
Journ. Bomb. Nat. Hist. 8oc., vol. vii, p. 365, n. 28, pl. J, fig. 9, female (1892) ; Erynnis
comma, var. dimila, Leech, Butt, from China, Japan, and Corea, p. 5§95, pl. xli, fig. 12,
male (1898).

HapitaT: Runang Pass, south-east side, about 18,000 feet elevation,

Busahir (Moore) ; Khibber Nala, about 16,000 feet clevation, -Spiti

* (Sage) ; Ganges Valley, near Nilung Pass, 16,000 feet, August, 1893
(Mackinnon) ; Ta-chien-lu, Western China ( Leech).

As 1 have already figured the female of this rare spacies, I now

take the opportnnity to figure the male. Mr. P. W. Mackintion through

his 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 Erynnis of Schrank, of which the type is E. comma,
Linneeus, the British * Small Skipper.” The shape and markings of the
two species is very similar, but the male of E. dimila has the ochreous
ground-colour of the upperside much more extensive than in E. comma,
especially so on the hindwing; the spots on the uunderside of both
wings are also more promiunent, larger, and whiter than in E. comma.
The club of the antenna is somewhat differently shaped, the terminal
portion or apex in E. dimila 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
E. 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 & * var.” only of E. comma, Linnseus,
and records the parent species from Europe, Amurland, Cores, Japan,
N.-W. Himalayas, N. and W. China.

44. PapEAONA PAVOR, n. 8., Plate IV, Fig. 8, &.
Hasirar : Battak Mountains, N.-E. Sumatra.
Expaxse: &, 12 to 1'3 inches.

Descrrerios : Mare. UppEesIDE, 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 ip 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 fifth 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 set®; a transverse band of
five orange spote across the middle of the disc. UNDERSIDE, both wings
rich dark brownish-orange. JForewing with the posterior half black;
a prominent oblique orange-yellow streak at the end of thie cell ; the
discal serles of spots as above, except that the four posterior -ones are
larger than on the upperside, the two posteriormost conjoinéd. Hind.
wing with a curved discal seties of five spots, the four anterior ones are
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of a glightly lighter shade than the ground-colour, outwardly defined by
a very narrow black line, the fifth posterior spot the largest and of a
bright yellow colour, with another somewhat diffused spot beyoud
reaching the outer margin ; a black anteciliary thread from the apex of
the wing to the first median nervule.

This appears to be a very distinct species, differing from all others
of the genus known to me (Padraona dara, Kollar,=P. mess, Moore ;
P. masoides, Butler ; P. pseudomamsa, Moore ; P. gola, Moore ; P. goloides,
Moore; P. augiades, Felder; P. olivescens, Herrich-Schiffer; P. palma-
rum, Moore; P. procles, de Nicéville) in lacking in the forewing on the
upperside the two spots divided by the lower 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 discal band of spots in the lower median and
submedian interspaces. I may add that the entire coloration of the
species i8 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, b. 8p., Plate IV, Fig. 1, 3.

Hapitar: N.-E., Sumatra.

Expanse: &, 1'15 to 1'25 inches.

DescriprioN : Mate. UppPERsIDE, 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 are entirely absent ; no “ male-mark.” Hindwing immaculate.
UNDERSIDE, forewing with the inner margin broadly pale fuscous, 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 mnervule; a very fine anteciliary dark thread.
Hindwing pale fuscous, heavily irrorated throughout with dull ochreous-
grey scales. Cilia of the forewing sometimes faintly checkered, more
often concolorous with the wing, on the hindwing always concolorous.
Antenne black, the base of the club beneath pale ochreous. Palpi,
thoraz, and abdomen above hair-brown; palpi, thorax, and abdomen
beneath dull ochreous-grey.

This dull-coloured, obscurely-marked species is cvidently allied
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to Halpe homolea, Hewitson (H. stkkima, Moore), from which it may
instantly be known by the upperside being practically spotless, and the
underside but very faintly instead of prominently marked. It has also
no discal stigma on the upperside of the forewing in the 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. KERANA FULGUR, n. 8p., Plate I, Fig. 6, Q.
HasiTAT : Selesseh, N.-E. Sumatra.
Exeaxse: &, 9, 17 inches.

DescrierioN : Femane. UPPERSIDE, both wings dark shining purplish-
fuscons. Cilia concolorons. Forewing with a broad discal orange fascia,
anteriorly not quite reaching the costa, posteriorly ending on the sub-
median nervare. Hindwing immaculate. UNDEBsID®, doth wings with
the ground-colour duller than on the upperside. Forewing with the
apex faintly dusted with ochreous scales ; the discal 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 about
equsal distances apart. Antenna black above, the club beneath ochreous.
Palpi black above, beneath chrome-yellow. Eyes encircled by a band
of chrome-yellow. Head, thoraz, and abdomen above fuscous ; abdomen
beneath with six ochreous lines.

Nearest to K. gemmifer, Butler,* (which also occurs in N.-E.
Sumatra, as well as in Perak and Malacca, 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-colour of the upperside
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. Batler refers to them thus :—* End of cell and apical area of pri-
maries and disk of secondaries [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 orange fascia; three subapical ones placed one above the other,

® Astictopterus gemmifer, Butler, Trans, Linn. Soc, Lond., Zoology, second series,
vol. i, p. 655, n, 8 (1877).
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divided by the veins; hindwing with from four to six placed one each
between the veins in a curve beyond the end of the cell. It is doubtful .
if Mr. Distant 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 trne 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 Selesseh, in the Langkat
district of N.-E. Sumatra, on 318t October, 1893. 8ince this specimen
was drawn and the plates illustrating this paper made up, Dr. Martin
sent me in a letter a male of K. fulgur. I hope to figure and deseribe
it fully hereafter, It greatly differs from the female on the upperside
in the arange 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 abdomen are
clothed with long chrome-yellow seta.

47. PLASTINGIA VERMICULATA, Hewitson, Plate V, Fig, 15, J.

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

Hapitat: N.-E. Sumatra.

ExpaNse: &, 1'7 inches.

DescripTioON: MALE. UPPERSIDE, both wings 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 shorter and broader streak in the sabmedian interspace ;
with the following semi-transparent yellow spots:—Two very narrow
and small onea placed obliquely towards the end of the discoidal cell,
the upper the larger, furthest from the base of the wing, the lower
minute; & 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 hairs which runs into a broad transverse fascia of the
same colour placed in the middle of the wing; the anal area very
broadly chrome-yellow, which aree rapidly fines away to nothing at about

# Rerana gemmifer, Distant, Rhop. Malay., p. 408, n. 8, pl. xxxiv, fig. 20 (18886),
+ Proc. Zool, Soc. Lond., 1898, p. 77.
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the termination of the third median nervule; a streak of chrome-yellow
placed in the submedian interspace springs from the base of the wing
and runs into the yellow anal area; the abdominal margin and cilia
chrome-yellow. UNDERSIDE, forewing fuscous; the oosta, disooidal 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 just beyond the end
of the cell in the upper discoidal interspace. Hindwing chrome-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 lowards its end; a streak in the
suboostal interspace also ontwardly interrapted; a streak in the cell;
a very broad one twice interrupted in the submedian interspacs;
a rather obscure streak in the internal interspace, extending from
the base to 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 exténding right round its ounter end. Anfenne
black, club prominently chrome-yellow above, the apex black. Palp?
black above, yellow beneath. Thoraxz 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 "
Slavescens of Felder (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 conspicuously 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 originally
obtained it from Sumatra also.

EXPLANATION OF THE PLATES.
Prare 1.

Mycalesis (8atoa) maia, n. sp., d', p. 1.
» » » ” g p- 1.

Euthalia (Dophla) eson, n. sp., &', p. 12.

Btichophthalma sparta, n. sp., d', p. 2.

EButhalia (Dophla) eson, n. sp., ¢, p. 12.

Kerana fulgur, n. sp., 2, p. 66.

Erynnis dimila, Moore, &', p. 52,

1. 8

s
SIS AR



88 L. de Nicéville—Butterflies from the Indo-Malayan region. [No 1,

Fig. 8. Neptis elinioides, n. sp., d', p. 6.
w » nisea, n. 8p., d, p. 7.

Prare II.
Euthalia (Dophla) externa, n. sp., d', p. 18.
” ”» ” ”» $,p- 13,
3 ” eurus, n. 8p., d', p. 16.
i 1 » 12 g ’ p‘ 15‘
»” » - gupta, de Nicéville, ¢, p. 18.
Laxita laocoon, n. sp., ¢, p. 20.
» lola, n.gp., ¢, p.20.
» lynoestss, n. sp., d', p. 22.
» lole, n. sp. &, p. 30.
n lyclene, n. sp., d', p. 21.
Everes moores, Leech, &, p. 82.
Cyaniris crissa, n. 8p., d', p. 81.
Logania luca, n, sp., ¢, p. 28.

Prare IIIL

Argynnis niphe, Linnsus, & and 2, p. 8.

» » » » p. 8.
Euthalia sakii, n.8p., 2, p. 9.
Herona pringondani, Fruhstorfer, ¢, p. 4.

” ” ”» d, P. 4.
EButhalia {Dophla) eion, n. 8p., ¢, p. 11.
Herona sumatrana, Moore, 2, p. 5.
Euthalia (Dophla) eion, n. sp., d', p. 11.

. Prate IV,

Halpe hieron, n. sp., d*, p. 54.

Pithecops marie, n. sp., &, p. 80.

Listeria dudgeonit, n. sp., d', p. 36.

Tajuria blanka, n. sp., 2, p- 89.

Papilio (Menamopsis) petra, n. sp., d', p. 47.
»  (Pangerana) hageni, Rogenhofer, &', p. 45.
»  (Menamopsis) perses, n. sp., d', p. 46.

Padraona pavor, n. sp., d&*, p. 88.

Pithecops marie, n. sp., 2, p. 80.

Simiskina solyma, un. sp., ¢, p. 29,

Arhopala constancee, n. sp., ¢, p. 34.
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Prate V.
Gerydus gigantes, n. sp., d', p. 28.
Paragerydus pyaus, n. 8p., d', p. 27.
Lampides lucide, n. sp., &', p. 38.
Sepa cronus, n. 8p., d'y p. 50.
Aphneus hiendlmayrii, n. sp., $, p. 38.
Sinthusa malika, Horsfield, g, p. 48.
Delias dymas, n, sp., d', p. 44.
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Fig. 8. Cyresiis therese, n. 8p., d', p. 18.
» 9. Neocheritra namoa, n. sp., d', p. 41.
» 10. Charana cepheis, n. gp., d', p. 40.
» 11. Gerydus gallus, n. sp., ¢, p. 25
” 12, » gatulus, n. Bp., 2 ) P 24.
» 18. »» gtgantes, n. 8p., ¥, p. 23.
» 14, Paragerydus portunus, n. sp., d', p. 27.
» 15, Plastingia vermiculata, Hewitson, d*, p. 56.
» 16, Camena cremera, n. sp., &', p. 87.
»w Y. Binthusa aspra, Doherty, &, p. 44.
» 18, »  malikas, Horsfield, &', p. 48.

-

On the Chemical Evamination of certain Indian Food Stuffs. Part I,
Fats and Oils~By P. C. Ray, D. Sc. COommunicated by ALEx,
PepLeR, F.R.S.

[Read February 7th.]

Of late years a belief has been gaining ground in Calcutta, 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, &. 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 bas 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, capnot therefore be always accepted as a safe guide in
this conntry.

The analysis of the fixed oil of mustard and the various other oils
with which it is generally sophisticated also presents eonsiderable 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 results to be compared. While the information avsilable is
meagre on the one hand, the results published from time to time are in
themselves in. some cases contradictory. It was thus 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 in deciding cases of falsification.

Particular care was taken in procuring genuine 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 courtesy of the Superintendent, Alipur Jail, and another of
cocoanut oil from the officer in charge of the * Copra ™ works, Viper
Island, Port Blair, with a certificate from him, guaranteeing its purity,
and stating it to be a standard sample.

The preliminary examination of the fats and oils is much helped
by the determination of certain physical constants, 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. g., butyric, stearic, oleic, palmitic, &c., with
glycerin ; hence they have been named the glycerides. By estimating
the amount of both or either of these constituents of fatty substances,
valuable information is obtained 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 & 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 haa 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. Hence s given
weight of butter-fat will require a far larger proportion of caustic
potash to convert it into soap—to saponify it, as it is technically called—
than the same 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
caustic potash for saponification, the same weight of mustard oil requires
only 17 grammes of the alkali. The amount of glycerin in & fat or oil
also will vary in a corresponding manner.

Again butyrio, caproic and other volatile acids present in cocoa-nut
oil, butter-fat, &o., may be easily separated from the non-volatile acids
by distillation, and their amount ascertained by their potash neutralis-
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
remarkable success by Baron Hiibl in deciding cases of adulteration.

The following processes have been made use of :—

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

Koettstorfer’s test.

2. Estimation of the amount of glycerin.

3. 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 expressed, 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 be present. The application of even a
gentle heat cannot be resorted to for this purpose. Mustard oil, 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.

PrEPARATION OF ALcoHOLIC PorasH.—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.

O1L oF MTsTARD.
Sinapis nigra, 8. alba (Nat. order—Cruciferse.)

Different samples of mustard seeds were found to yield 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 o0z. capa-
city, and 20 c. c. of alcoholic potash solution were added. The mouth
of the bottle was closed with an India-rubber cork, fastened by means
of wire. The bottle was kept immersed in boiling water for 4%
minutes. A blauk experiment under exactly similar conditions was
made side by side to determine the strength of the potash. The
indicator used was phenolphthalein—

' 20¢c.c. KOH=20"7 c. 0. g HOL
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495c. c. % HCI were required to neutralise the excess of alkali.

(20°7 =4-95) c. c. or 15°75 c. o -g HCl represent the amount of alkali
required for the saponification of the oil.
lo.o. 3 HOl={02805 gu. KOH
Amount of potash consumed by 1,000 gm. oil (=saponification.
oquivalent), is therefore equal to oo "0'2‘,)::25 X 1000 . =174 gm.
2. 1713 gm. oil were heated in a flask over a water-bath for ten

minutes with 20 ¢. o. KOH solution, the mouth of the flask being covered
by a watch-glass—

20cc. KOH=20"7¢.c. % HC1 (Blank experiment)

101 c.c. %HG 1 were required by the excess of potash.

10-6 x 002805 x 1000
17113
3. Mustard oil expressed from & different sample of seeds.

3084 gm. oil were treated with 20 c. c. KOH solution in a
bottle, which was immersed in boiling water for about 40 minutes; the
mouth of the bottle being closed by an India-rubber cork tied down by
means of wire—

20 c. . KOH=208c.c. 3 HOI (Blank titration)

Saponification equivalent= =173'5

1'5¢c.c. % HC]1 were required for the excess of potash.

or 193c.c. 1—:- HC1 represented the amount of alkali used up.

cn g . _19-3%002805x1000 ...
Saponification equivalent= 3064 =175'5
4. 2222 gm. oil were treated with 20 ¢, . KOH solution and heated
in a flask over a water-bath for 12 minutes; the monuth of the flask being

covered with a watch-glass—
N
Exoess of alkali required 7 c. c. 3 HCI1

20 c.c. KOH » 208 ,, » (Blank titration).
Saponification equivalents 138x 02?3:;) 5% 100 1742
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5. 1.8018 gm. 0il ware saponified under the same oonditions as des-
cribed above, with 40 ¢. ¢. KOH solution— .

40¢c.c. KOB =320c.c. g HC1

Excess of alkali=210 ,, »
I . 002805 x 11 x10*
Saponification equivalent= 18013
6. Pure mustard oil from Alipur Jail.

3-493 gm. oil were mixed with 20 o. ¢. potash solation and the
mixtare kept immersed in boiling water for over half-an-hour. The
mouth of the bottle being closed by a cork fastened by a wire—

20c.c. KOH =307c.c. }2—‘ HC1

=1718

Exom of alk&li = 9.2 ” ”
Saponification eqniva.lent=2l.5 X 03_ 793 x10° =1727

7. Duplicate analysis of the above. 2:195 gm. oil heated to boiling
on & water-bath with 20 6. ¢. KOH solution for 15 minutes, the mouth
of the flask being covered with a watch-glass.

20¢c.c. KOH =3070c.c. -l-;[- HC1 (Blank experiment)

Excess of alkali =172 ) ”

18:5 x 002805 x 10°
2:1956

It would thus appear that mustard oil is very easily saponified by
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 sosp solutions were tinged
accordingly. The want of exact umiformity in the tint sometimes
interfered with the exact determination of the conclusion of the
reaction during the titrations. It may also be stated that the soap
solutions were generally diluted with about 25 c. c. of hot water, from
which all traces of carbonic acid gas had been driven off by boiling.

In the above experiments it will be seen that the saponification
equivalent ‘of the samples of mustard oil has varied hetween 1755
and 171'3, the average of the seven determinations being 178'5.

Hence it would be safe probably to adopt the saponification equi-
valent of muskand oil as lying betweén 171--1%5.

Saponification equivalent= =172'5
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Saroxnrrrcation EqurvarenT ror Niceer-Sxep O1r.
Guizotia abyssinica (Nat. ord.—Compositee),
As this oil is one of the commonest adulterants of mustard ail,
a genunine sample of it was procured for experiments.
1. 1.4605 gm. oil were weighed out into a flask, 20 c. ¢. of alcoholic
potash were then added, the mixture covered with a watch-glass and
treated to gentle boiling, with oocasional agitation for 15 minutes.

20c.c. KOH =15950.0. g HC] (Blank experiment)

Exocess of alkali =61 ,, ”
I . 9-85 % 002805 x 108
Saponification equivalent= 14605 =189-2

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

400.c. KOH =319¢. 0> HCI

2
Excess of alkali =188 ,, »
Saponification equivalent = 131x 01906 Bx10%_ 192:8

3. 2184 gm. oil were treated as above with 40 c. c. alcoholic potash
solution. N
40c.c. KOH =318c.c. 3 HC1 (Blank experiment)

Excess of alkali=170 ,, »

P . _ 148002805 108 _ _
Saponification equivalent= 3154 =1900

The determinations described above were made in November 1891,
when the oil was fresh. It was preserved in a stoppered bottle and a
year after (November 1892) the saponification equivalent was found to

be 191-6.
The saponification number for niger-seed oil may be taken as 190.

SAPONIFICATION EQUIVALENT FOR Cocoaxvur OiL.
The sample was obtained from Viper Island, Port Blair, and was
teed to be a “standard sample.”
1. 1275 gm. oil were treated with 20 c. c. alcoholic solution and
heated to boiling on the water-bath as in the previous cases.

20c.c. KOH =38045¢.c. -Ig- HCI (Blank experiment)

Excess of alkali=18'76 ” »

Saponification equivalent= A 1975 Sx l(:"=2.">'7'4.
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2. 124 gm. oil wero teeated with 20 o. c. aleoholic potash as above
2c0. KOH =304oc.c. -g HCI (Blank experiment)

Exoess of alkali =190 ,, »
Saponification equivalent— —x om@ 110 _as7e
3. 1038 gm. oil with 20 o. c. alcoholic potagh solution.

20c.c. KOH =204c.o0. g HC1
Excess of alkali=10'8 ,, .

Saponification esqu.iva.lex:ﬂ;:g.6 X 0]2(?:85 = 103=259'4-

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

SAPONIFICATION EQUIVALENT OF PURE FRESH GHEE (OLARIFIED BUTI'EB).

1. 13585 gm. ghee were heated in a water-oven and then kept
ingide a desiccator fora week. The ghee was then found to weigh
13'5 gm. It would thus appear that ghee is not hygroscopic; nar does
it contain any moisture,

1. 1-8196 gm. ghee were treated with 20 c. c. alecoholic potash solu-
tion. Details as in the previous cases.

20c.c.KOH =310¢.c. 3 HOI (Blank titration)

Excess of alkali=1655 ,, "

Saponification equivalent =114 "‘l)gfg? X108 _ 9997

2, 2°0776 gm. ghee saponified with 20 c. c. alcoholic potash solution.
20c.c. KOH =308c.0. 1-2: HCI (Blank titration)

Excess of alkali=14'5 ,, »

Saponification equivalent= 163x (;?;8725 x10° 22007

8. The same ghee re-melted and filtered. There was no residue on

the filter.
1294 gm. saponified with 20 c. ¢. aleoholic potash.

20c.c. KOH =308c. c.=-1-;- HC1 (Blank titration)

Excess of alkali=2145 ,, "
i 805 % 108
Baponification equiva.leunt:-9 5% 01.0220 1 x1 =920"1

J.m 9
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ANOTHER SAMPLE OF GHEE.

1. 1-547 gm. were treated with 20 c. o. alcoholic potash, the mouth
of the flask was closed with a cork to which was attached a long glass
tube, which acted as a reflex condenser.

20¢.c. KOH =165c.c. % HCI (Blank tit.)

Excess of alkali =45 ”
12 x 0-02805 x 108
1-547 =217'6
2. 11512 gm. ghee treated with 30 c. ¢. potash.
30c.c. KOH =25 c,c. gHCl (Blank tit.)

Exoess of alkali=160 ,, ’
9 x 002805 x 108
1-1512

SaPONIFICATION EQUIVALENT For Mowa ‘¢ BUTTER.”

Oil of Bassia latifolia—(Nat. order—Sapotaces.)

This substance by its physical characters, e. g., color, consistency,
melting point, &c., much resembles ghee, and is therefore frequently used
for its falsification. )

1. 1:396 gm. oil were placed in a stout 120z. bottle, together with
40 c. c. alcoholic potash solution. The mouth of the bottle was closed
with a India-rabber cork, fastened by means of wire. It was then kept
immersed in boiling water, with occasional shaking.

40 c. . alooholic potash were also heated under exactly the same
conditions—

40c.c. KOH =3l6c.c. g HCl (Blank exp.)

Excess of alkali=21'6 ,, "

10 % 002805 x 10¢
— T8 2009

2. 2086 gm. oil heated under pressure just as above~—
20c.c. KOH =293 c.c. F2- HC1 (Blank.)
Excess of alkali=146 ,, " A

Saponification equivalent= 147x 0;}3335 X108 1076

The soap solutions were perfectly clear and colourless.
To ensure complete saponification it is preferable to treat Mowa
oil ander pressure as above, If the oil be simply heated on a water-

Saponification equivalent=

=2192

Saponification equivalent =

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 Saponification

equivalent comes out rather low.

SAPONIFICATION NUMBER FOB MUTTON-FAT.
The fat was melted over a water-bath and filtered to get rid of the

shreds of membrane, &c.
1. 1-3906 gm. of fat were treated with 20 c. c.alcoholic potash and

heated over a water-bath for 15 minutes.

20 ¢c.c. KOH =162 c. c. -Ig- HCI (Blank.)

Excess of ,, =60 ,, "
Saponification equivalent =°'°28°§,§£: x10 2057

2, 09318 gm. of the same sample treated with 20 ¢, ¢. alcoholic
potash, &o.
20¢.c. KOH =16150. c.-lg-HCl (Blaok.)

Excess of ,, =93 "
Saponification equivalent —_—0'0280%;:;885 X100 2062

ANOTHER SAMPLE OF MUTTON-FAT.
08354 gm. was treated with 20 c. c. KOH.
200.0. KOH =1615c 0.3 HOI (Blank)

Excess of ,, =102 ,, ”
. *95 % 0:02805 x 108
Saponification equivalent =398% 08351 X =1098

Duplicate analysis of the same sample gave the number as 199-2.

SAPONIFICATION EQUIVALENT OF OIL OF SESAME.*
Sesamum indicum (Nat. Order : Pedaliaces.)
1. 16835 gm. oil were heated over a water-bath with 20 c. c. aleo-

holic potash solution for 15 minutes.

2. 13145 gm. oil were heated as above with 30 c. o. alcoholic potash
solution. N
20c.c. KOH =162 c.c. 5 HC1 (Blank.)

.30 ¢ c =243 ,, ”

”
# The oil was extracted by means of carbon bisulphide.
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4‘80.\0.% HCl were required by (1) for the excess of alkali.

15’4 ” » ”» " (2) i1 11
A
Saponification equivalenit 6f (1) = oot "‘1’ g:gg"’ x105_ 1900
Do. do. =52 "O;):f:; x10°_ 1899

SAPONIFICATION EQUIVALENT OF Larb.*

1. 1:4245-gm.lard were hented over a water-bath with 20 c, c. aleo-
holic potash solution.

9. 1432 gm. lard heated as above with 30c. c, alcoholic potash
solution—

200, c. KOH ‘=158, c% HOI

30 ,, =237 ,, 1)
(1) Consumed 59c. °'1; HOI for the excess of alkali.
(2) 1" 13‘7 ” " " ”
Saponification equivalent for (1) =9 9x0 T 42245EG 5 %107 =1949
10 % 002805 x 108 .
» w o ow (2)= T4 =1959

Mean of two=1954.

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, a few preli-
minary expefriments were underta.ken 'with ‘the object of testing its
trustworthiness s~

(a) A solution of pure oxalic acid was divided into two equal
portions. The oxalic acid was thrown down by means of ¢alcium dcetate
-mpresenoe of acetic acid. The oxalate precipitate was in otte ‘case
dissolved in hot hydrochlonc acid, the solution diluted with water
and further acidified with sulphuric acid, warmed to about 60° and
titrated against wecurately ‘standardised peimatiganate solution. In
another case the oxalate precipitate was converted by ignition into lime.

# The lard was a standard sample and was not teken off any particular part of
the pig's carcass.




1894.] certasn Indian Food Stuffs. 89

(l c. C. 'l% KMn 0,=00028 gm. CaO ) The two results were found to

be thoroughly concordant.

(b) ‘Oxidation of glycerin to oxalic acid :—

1. 52 gm. of glycerin were weighed into a flask and diluted to
500 c. c. with water. 25c. c. of the'solution were oxidised to oxalic acid.*

562 .
25 c. c. sol. =55 &M glycerin=0'281 gm. glycerin on the sup-

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

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

or 500 c. c. KO 80l.=0028x5 gm. Ca0=002 x5 Ca

But 0002 gm. Ca=0-0046 gm. glycerin.

» 002 gm. Ca=0046 gm. glycerin,

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

The Sample thus contained 100.x (;)_22—8‘?',1- or 81'8°/, of glyeerin.

2. 5895 gm. glycerin (the same sample) were dissolved in water
and diluted to 500 c. c., of which 25 c. ¢. were oxidised to oxalic acid.
25 c. ¢. sol. =—g§? gm.=02947 gm. glycerin.
The oxalate solution was made up to 500 c. c., of which 100 c. c.
yielded 0-0285 gm. Ca0=0-02035 gm. Ca.

But le.c. il% KMnO, =0'002 Cafrom CaC,0,

=00046 gm. glycerin.
.~ 002035 gm. Ca =0-046805 gm. glye.
or 500 c. c. oxalate sol. =( 0046805 x &) gm. glyc.
- =0234 gm. glyc.
Th 0234 ° .
e sample thus conta.med 100 X =—— 03947 79-75°/, glycerin.

The mean of the above two determinations may be taken as 80 °/,
approximately.
SaroniFicaTiON OF Mustarp Oir.
(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 abstract of Benedikt and Zsigmondy’s method will be found in Jour. Soc.
Ohem. Ind. 1V, 610.

+ The use of alcoholic potash is highly objectiomable;  pure methyl aleohol ¥ is
dificult to procure. ¢ Henoe,” as Allen remarks, “I have Ilatterly 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¢. ¢, were each time oxidised
to oxalic acid. The oxalic acid was thrown down by calcium acetate.
The precipitate of Ca0 was dissolved in HCl, further acidified with
H,SO,, 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.
7:5 ¢. c. N/10 KMnO, were used up by the oxalic acid solution.
1c.c. N/10 KMnO,=00063 gm. O=0'0046 gm. glycerin; hence
amount of glycerin in 20 c. c. sol.
=00046 x 75 gm.
" .. Total glycerin in 250 c. c.
=(0‘004.~6><7'5)x2-§569 gm.
=0431 gm.
Per cent. of glycerin in the oil=4-98.
But the N/10 KMn0,=0'0061 gm. O instead of 0-0063 gm. O.
Per cent. of glycerin in the 0il=4-82,
2, 848 gm. oil were saponified just as above. The glycerin solution
made up to 250 c. c., of which 50 c. ¢. were oxidised to oxalic acid.
The oxalate solution was divided into two equal portions, one-half
(a) (=25 c. c. glyc. sol.) was acidified with HgSO,, heated to boiling
and titrated, the other half (3) was treated with Ca Ac, and the pre-
cipitated Ca0 dissolved in dilute H;80, and then titrated with

N
o7 KM=O,.

(a) Required 1740 c. c. % KMnO,
(b) ” 150 ” i

lc.c. % KMnQ,=00046 gm. glyc.

15¢. ¢ -11%- »  =00046 x 156 gm. glyc.=0:069 gm. glye.
<. 250¢. ¢. glyc. solution contains 0°69 gm. glycerin.
Per cent. of glycerin in the 0il=814.
Experience has shewn that the oxalate solution if titrated direct,
after addition of H;SO,, gives the result too high. Precipitation of the

effecting saponification by aqueous alkali, and thus completely avoiding the source
of error in question.” Jour. Soc. Chem. Ind. V. 70; also Sutton’s Volumetric
Analysis, 6th ed. p. 845.
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oxalate as 0a0 cannot be dispensed with. These experiences are in con-
formity with those of Allen and Belcher. Two more saponifications
carried on as above yielded the percentage of glycerin as 5'3 and 60

respectively.
AN ImprovED METHOD OF SAPONIFICATION.

It is thus evident that the saponification was by no means com-
plete, as the percentage of glycerin ranged between 814 and 4-8.
Allen’s method had thus to be abandoned. It was, in fact, noticed that
the oily layer invariably floated over the solution of caustic potash and
that shaking simply brought about a momentary incorporation of the
oil and alkali. The two layers separated as soon as the bottle was
placed in the boiling water. This difficulty was obviated by the intro-
duaction into the bottle of asbestos wool, thoroughly ignited previously to
get rid of 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 heating was done just asin
the previous cases, . ¢., by immersion in boiling water.

1. 1'573 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
& 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¢, c., of which 100¢.c. were
oxidised to oxalic acid. The latter thrown down as Ca0. The Ca0
dissolved in dilute H;SO, and the solution made up to 250 c. ¢., of which

100 c.c. reqd. 4'7c.c. % KMnO,
or250 , , 11'75 ,, »  (=1000¢.c. glycerin sol.)
N

. 250 c. c. glycerin solution=29-37 c. c. 10 KMnO,

and 1o.c. T5 KMnO,=0-0046 gm. glye.

.2937 ,, =0135102 gm. glyc.
or 1'573 gm. oil yielded 01135102 gm. glye.
whence glycerin °/,=86
2. 2167 gram. oil were saponified as above.
The glycerin solution made up to 250 c.c. of which 100 . c.

# The filtered solution of glycerin was sometimes perfectly clear, sometimes
slightly opalescent.
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oxidised to O, precipitated as Ca0, &c., and titrated =16:0c c.%KMnO,

whence percentage of glycerin =845
3. 1'99 gm. oil saponified as above. Details exactly the same a8 in
the preceding,

250c. c. glycerin solution=385c. c, f—b KMnO,
glycerin °/, =81

4. 13165 gm. oil saponified aceording to the improved method.
Details the same a8 in the previous cases—

250¢. c. glycerin sol.=250c. c. IEO KMnO,
=0'115 gm. glycerin
glycerin °/, =87,

The permanganate solution on direct titration against ferrons am-
monium sulphate gave

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

5, 20365 gm. oil saponified : details the same—
250c. c. glye. sol. =37 5 KMnO,,

Glycerin per cent. =833 (correoted).
6. 1264 gm. oil saponified as above

250¢. ¢, glycerin solntion=23'75 c. 15 KMnO,.

Whenge glycerin per cent. =564,

It would thus be safe to take the percentage of glyeerm 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 OF GLYCERIN IN MUTTON-PAT BY THE AsSBESTOS METHOD.

1. 1-0425 gm. fat were saponified under pressare as in the case of
mustard oil.

The glycerin solution was made up to 500 c. c. of which 100 c. c. were
oxidised to 0. The Ca0 was dissolved in dilute H;SO, and made up to

250c¢. c.; 50c. c. of the latter were equivalent tole. c. % KMnO,

or 250 Ca0 sol.= 1000, e. glyc. sol.= 5¢. 0. _11% KMnO,

- G
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or 2500, o, glycerin solution =25 c. 0. % KMnO,

andlc.c. ?6 KMnO, =00046 gm. glycerin

Total amount of glycerin =070046 x 25 gm.=0-115gm.
whence percentage =11-03.

Bat, lo.o.]l%- KMnO, when titrated against pure oxalic acid was

found to be equal to, 10. c. 1’; EMnO, (1-002)

. per cent. of glyocerin (corrected)=11'03 (1-0-02)
=1081.
2. 18877 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 500¢. c. of which
50¢. . were oxidised to KO, &o.
The Ca0 sol. was made up to 250c. . of which 100¢. c. required

N
17¢.c. EKMIIO‘
*, 2500. 0. Ca0 sol. =(1'7 xé)o e Ny KMnO
.. e 1] 2 e e lo ‘

or 500. c. glyo. sol. =4'25¢. o. i% KMnO,

or 500, , »w w428 ,, 4,
whenoe percentage of glycerin =10-36
per cent. corrected =10'36 (1-002)=10'16
Theoretical percentage of glycerin in mutton-fat, calculated as
tri-stearin=1038,

DETERMINATION oF GLYCERIN IN NiGeR-SEED OIL.

1, 3165 gm. oil were treated with potash solution and ashestos,
&o., a8 in the case of mustard oil.

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

50¢. ¢. CaO sol. =3c.o0. % KMnO,

* The filirate in the above cases was very faintly milky. It was therefore
surrounded by ice-cold water to solidify, if possible, minute traces of fatty acids
which might have remained in suspension. The opalescence, however, counld not
be got ridof. 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 » kind of fungoid growth,
resembling flakes of cotton-wool.

J mn10
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. 250¢. 0 Ca0 sol.  =15e¢.0. -il-gxmxm :
or 50 glycerin solution =15,, , »
or 250 9 1 =75 » n ”
But lc. o. il% KMnO, =00046 gm. glycerin,

75 % 00046 x 108
ST =109.

2. 1704 gm. oil were treated exactly as above, the glycerin solu-
tion made up to 500c. ¢. of which 100c. c. were oxidised to oxalic acid.
The CaO dissolved in dilute H,SO, was made up to 250 ¢, c.

Percentage of glycerin=

50 c. 0. Ca0 sol. =1'60. c. % KMuO,

.. 250 ¢. c. w9 =80 » ”
or 100 c. o. glycerinsol. =80 ,, ,, "
.. 500 ,, » » =400, )
Percentage of glycerin =40 x0 xlm=10'8.

1704

The percentage of glycerin in niger-seed oil is thus practically the
same a8 in mutton-fat.

ESTIMATION OF GLYCERIN IN BUTTER-FAT.

The oxidation of glycerin by the alkaline permanganate is not
applicable in the ease of butter-fat, as the soluble fatty acids, e, g.,
butyric, caproic, &c., it contains yield notable quantities of oxalic acid
under the same treatment. The same remarks apply to the case of
cocoanut oil (Seb Ohem. News, Vol. LXILI, p.'251).

NOTE ON THE FOX AND WANKLYN METHOD OF
ESTIMATING GLYCERIN.

This method, although it yields accurate results, can scarcely be
made use of by the ordinary commercial analysist on abcount of its
tedious and troublesome nature. Moreover, the manganese precipitate,
sometimes bulky, cahnot 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. If
ordinary-aloohol be used as a solvent for the fats and oils, saponification
is easily effected, bat there is considerable risk of the loss of glycerin
during the evaporation of alcohol.
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ON THE L0S8 OF G'LYCERIN BY VOLATILISATION.

2'165 gm. glycerin were diluted with water to 250¢. ¢. ; 50¢. c. were
each time mixed with 25 0. c. pure aloohol, the latter evaporated off on
a water-bath in—

(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 74:0;
in (3) the percentage was 77'8. The percentage as found before (see
P- 69) should have been 80.

It is thus evident that during the evaporation of aloohol consider-
able quantities of glycerin are carried off.

IODINE ABSORPTION FOR FATS AND OILS8.t

Cocoaxur OiL.

The sample was the same asused for the determination of the
saponification equivalent.

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

20c. ¢, iod. sol. +10¢. c. CHCly=35-0¢. 0. NayS,0, (Blank exp.)
Excess of iodine =275 ,, »
Diﬁ- = 7'5 ” 1]

750. c. NagS,0; represent the amount of iodine absorbed by the oil.

But Ic. c. Nag8;0;=0'01265 gm. iodine.

Hence amount of iodine consumed by 100 gm. oil, *iodine degree,”

_ 001265 % 7-5 x 100 699
=T s

But the actual strength of the thiosulphate solution, as checked
by titration against pure iodine, was found to be equal to 001265
(1-003) gm. per 1ec. c.

Corrected iodine number=6-99 (1-0'03)=6-78.

2, 1'459 gm. oil were digested as hefore.

265 cc Nag8;0; sol. were taken up by the excess of iodine, and
20¢. c. iod. sol. =35‘0c. c. Nag8,0;.
001265 x85%100
Iodine degree = 1459 =787
Corrected number =737 (1-003) =715

+ For details of Hiibl’s method, eee Journ.Soc., Chem, Ind. iii, 642 also
Allen’s Org. Analysis.
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8. 1'016 gm. oil were digested for 24 hours with 20 c. c. 1 and 10¢. c.

CHC],
20c. ¢. 1410 0. ¢c. CHC1,=16'0c. c. Na;8,0, (Blank exp.)
Excess of iodine =104 ,, '
Dif, 56,
. 0°01265 x 56 x 100
Iodine degree = 1016 =697
Corrected number =697 (1-003)=6-76.

4. 1°984 gm. oil were digested with 300.c. iod. sol. and 10 c.c. CHCl,.
Excess of iodine=13¢ o. Na,8,0,.
30c¢. c. iod. sol.4+10¢. 0. CHC1, =240 c. Na 8,0, (Blank exp.)
001265 x 11=100
Iodine degree = 1084 =701
Corrected number =701 (1-003)=6-81.

Gaee (CrarirFiep BUTTER.)
1. 0985 gm. ghee was digested for 24 hours with 10¢c.c. CHCI,
and 20 c. c. iod. sol.
10 o. c. CHCl1,+20 c. c. iod. sol.=32'8 ¢. c. Na S0,

Excess of iodine =63, .,
Dif. =265
. _ 001265 x 100X 265,
Iodine degree= 0958 =351

2. 0216 gm. ghee was digested as above
270 o. 0. Na;gS;0, was taken up by the excess of iodine.
0-1265 x 58 x 100 339
0216~
Mean of the two determinations=234-5
Corrected number=234-5 (1—-0'03) =835
The saponification equivalent of this sample of ghee was found to
be 221 (See p. 65).

Todine degree =

ANOTHER SAMPLE OF (IHEE.
1. 0385 gm, was digested with 20 ¢.c. iod. sol, and 10 c. ¢
CHCl,. 10'3c. o. Nag8,0, were required for the excess of iodine.
20 o. 0. iod. sol.+ 10 ¢. c. CHCI, =226 o c. NagS,0,
123 x 0-01265 x 100
0355 =438
2. 0'303 gm. substance was treated with 20 o. ¢, iod. sol.and 10¢. o,
CHCl,; 12'1 ¢ c NagS;0, sol, were taken up by the excess of iodine.
10°5 % 001265 x 100 438
0'303 =

Iodine degree=

Iodine degree=
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Mean of the above two determinations = 43'8
Baut 1 o.c. N,8,0, was equal to (1=0'1) gm. iodine.
Corrected number =394

The saponification equivalent for this sample of ghee was 218

(p. 66).
IopiNe DEcRrEE POR MustaRD OIL.

(1) 0140 gm. oil was digested for about 24 hours with 20 ¢. c. iod
sol. and 10 o. c. chloroform.

(2) 0202 gm. oil was digested for the same length of time with
30c¢. c. iod, sol. and 10¢. ¢, CHCI,

20c. c. iod. sol.4 10¢. 0. CHCl, =27'5¢ c. Na;S;0, (Blank exp.)

”» ”» ” =4125¢. c. ”
. (1) required 16-8c. ¢. Na,S,0, for the excess of iodine.
(2) ” 25 4 ”» ” ' ”
Amount of iodine consnmed by ( 1) is eq\nvalent to 10- 90 c.Na,8,0,
9 » ” (2) » ” » 1585¢c.¢.
Iodine degree for (1 )=0'0]265 310'9 x100 = 985
001265 x 15:85 % 100 .

) E =985

But lec. ¢. Na,8,0, =1c. c. Ix (as found by actual ti-

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

102

Iopine DeGrEE FOR NiIGER-SEED OIL.
(1) 0137 gm. oil was digested with 30 c.c. iod. sol. snlec c. chloroform.,

(2) 0 171 ” ” i) 40 ” ” ” ”
(3) 0 098 Y I 9 30 ” ”

30c.c. I+10c.c. CHCl, = 452c.o0, Na,S,O, (Blank exp )

‘Whence also

40,, ” » =6026 ,, ”
(1) Required 32:0c. c¢. Na;8;0, for the excess of iodine.
2 ” 434 , ” » ” "
(3) 9 356 ”» » ”

12
Todine degree for (1)="2 650"1’33,;2 x100 _ 1918
o 08
) ) (2)=0 01265 xl;(i 6x100 1247
001265 x 96 x 100

= 1239

2 ” 3)= 0098
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The mean of the three numbera is 123'5

~ N_ 10
But lc. c. Nag8,0, =1lc.c. -IT)-IXW:;

Hence the iodine degree (corrected )= 120
IopiNe DEGREE FOR EARTH.-NUT OIL.*
(1) 0181 gm. oil was digested with 20 c. o. iod. sol. and 10 c. c.
CHCl,,
- 20¢. ¢. I+106, c. CHCl,=20'8c. c. Na,S;0, (Blank tityation)
4'7¢. c. Na;S;0, were required for the excess of iodine.
. 16°1 x 0-01265 x 100 .
Todine deg'ree = 0 161 =112'5
10
irs
Corrected number =112'0 X i-i-g=97 5
(2) 0:1645 gm. oil was treated with 80c.c. iod. sol. and 10¢c. c.chloroform.
(3) 0 1535 ”» ' ” ” 30 ” ” ”
(2) Required 15-0c.c. Na 8,0, for the excess of mdme
B) » 160,
The iodine degree for (l) =103'8

But 1¢. ¢. Nag8,0, =1c. 0. == ]0 Ix

”»

” ” (2) =103.O
Mean of two determmatmns =108'4
But 1c.0. NagS,0, =lec.oc. -rlx 71595
Hence corrected number =1034 x 1-16'03— 985
. Mowa Far.
(1) 0°1815 gm. vil was treated with 10c.c. CHCI, and 20c.c. iod. sol.
(2) 0186 and 830cc. ,, ,,
11*50. 0. Na,S 0, were reqd. for the excess of iod. by (1)
215 ,, " » (2)
20°0c. c. iod. sol. +10c c. CHCl —20 6c. c Na,S 0o,
300 ” b1 " ”" —30 9 i2] "

From which we get the iodine degree for
(1) as 63-42, and that for (2) as 63:88
Mean of two =637
But 1lc.c. Na,S,0,=1c.0. Hlxi
TR T 10 T 1008
Corrected number=63'7 x I%%: 61-8

* The saponification equivalent of this sample was fouud to be 1950,
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Iopine Dxeree vor Srsamz’ Oin.*
(November 29, 1893.)
(1) 02808 gm. oil was digested with 20¢. c. iod. sol. and 10e. c.

CHCl,.
5'9c. c. Na;8;0, were required for the excess of iodine.

20c.c. I =29-80. c. Nag8,0, (Blank exp.)
. 23'9 x 001265 %100
Todine degree = 03506 =107"7

But lc.c. Na,8,0, had the actual strength 1e. c. X (1 -0'02) 'il% I

Corrected number =107'7 (1-0°02) = 105'5
(December 5, 1893.)
(2) 01721 gm. oil was digested with 20¢. ¢. Isol. and 10c. 0. CHCI,
(3) 02%5 » ” ” ” ” ”
(4) 0'227 ” ” » 11 ” "

20c.c. I sol.410¢.c. CHCl, ==25'5¢.c. 5 Na,S 0, (Blank titration)
No. (2) required 10-9¢c. c. Na, 8,0, for the excess of iodine.

No' (8) ” .2 ” ” ” ” ”
No (4) ” 6 4 ” ” ” ”
From which we get the iodine degvee for
(@) = 1078
(3) = 106'0} mean = 1066
(4) = 1064
But Io. c. Na, 8,0, = lo.c. I.(1-002)

Corrected number = 106'6 (1-002) = 104'5.
IopINE DEGREE ForR LARD.
(1) 02215 gm. lard was digested with 20c. c. I and 10¢. c. CHCI,

(2) 01995 ,,

15'1¢. c. Na,8,0, were required by (1) for the excess of iodine

16-1 ” ” ” (2) ” »

20¢.¢c. I+10c. c. CHCI =241c. c. Na,8,0, (Blank exp. )
9% 001265 x 108

Iodine degree for (1) = % = 514
8x0:01265 x 108

” ” (2) = 0.1995 = 50 7
Mean of the two determinations = 510
N
But 1le. 0. Na,8,0, = lo.o.-i-élx(l-0'02)
‘Whence corrected number = 500

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

There is some difference of opinion as regards the excess of iodine,
which should be present after its absorption. Thompson and Ballantyne,
who have carefully revised the comstants required in the analysis of
some fats and oils, are of opinion that “at least double the amount of
jodine 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 would appear, however, that it is mot
always necessary that the iodine should be in large excess. Thus in
one case the excess of iodine corresponds to only 5:9¢. . N/10 Na,8,0,
golution, and in another to only 47¢. c. Na,S,0,, solution without the
results being discordant.

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

Table of constants in the analysis of fats and oils.

Saponifica- . .
. s Glycerin Todi
& oF Far or O1L. tion equi- 4 ne
Narure 0 . &1:3& per cent. absorptmn.
Mastard oil 172-176 85 970
Niger-seed o0il ... 1900 108 120
Qocoanut oil 2580 oo 69
Ghee .0 (XX} a0 218‘22‘2 (11] %.549'4
Mowa fat e o 1993 618
Mutton tallow . . 199:5-206 105 vonsee
Sesamé . . 1899 . 1045
Lard ... . . 1954 500
Earth-nut oil . . 196:0 . 980

SUMMARY AND CONCLUSION.

It would thus appear that as the saponification equivalents of niger-
geed oil, mowa fat, mutton tallow, sesamé oil, lard and earth-nat oil are
very close to one another, their admixtures in considerable proportions
cannot be detected by Koettstorfer's test. Even 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 natare of adulteration, the most remarkable
feature being the exceedingly low numhers for cocoanut gjl and ghee.

The results of the application of Reichert’s test will be communioated
later on.
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Novicie Indicse VII. Description of a new species of Meconopsis
Jrom Sikkim.—By D. PraIx.
[Received March 8lst—Read April 4th.]

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 near 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, 1t has been the writer’s
intention for some years to publish the results of a critical study of
the Indian Papaveracee, 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 increasing numbers, make tours
in Sikkim, it seems better no longer to defer the publication of a des-
eription of this species 8o 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 described in that work is shewn, a full
botanical account is appended.

Joum 11
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MECONOPSIS ViGuiEr.

(Flor. Brit. Ind. i. 118.)

* Scapes radical, one-flowered.

+ Leaves pinnatisect.

1. * MgcoNopsis BELLA Prain; quite glabrous.

Arpine HiMauava: Western Sikkim and Eastern Nepal; alt.
12-14,000 feet ; Dr. King's collectors !

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

+ + Leaves subentire or entire.

1. M. smvpuicrronia H. f. & T. ; softly hairy.

2. M. HorripULA H.f. § T.; prickly.

* # Stems leafy. Flowers racemed or panicled.

3. M. ACULEATA Royle, etc., asin “ F. B. 1.”

MECONOPSIS BELLA perennis; glaberrima; rhizomate minimo digito
crasso collo extruso et vaginis foliorum anni antecedentis vestito ; foliis
omnibus radicalibus longe petiolatis, glabris; petioli margine ad basin
versus in vaginam membranaceam dilatato; lamina circumscriptione
ovato-lanceolata, 2-3-jugim inparipinnatisecta, segmentis 3-partitis,
lobulis ovato-obtusis; scapis numerosis gracilioribus, simplicibus,
1-floris; flortbus majusculis coeruleis, sepalis 2, petalis 45, staminibus
o (circa 80); ovario ovato, placentis 4-5, stylo distincto, stigmate
radiatim 4-5-lobo; capsula substipitata, obovoidea; seminibus numerosis
testa laxa reticulatis et pseudostrophiolatis, emt e basilari parvo.

In Himalaya orientali: Sikkim, in tractu J ongri a Pe-kiong-la,
circa 12,000 p.s. m,, et in Nyegu ad fines Napalim orientale
p. 8. m., Kingii mercenar.! In mense Julio floret. ’

Rhizomate 12 cm. longo, hoo 1'5 cm. crasso, parte subagrio pl
quam 2 cm.; folioram, iis Corydalis leptocarpe similinm, petiolo 6-10 cm
longo, lamina 2-5 cm. longa hoc 1-1'5 om. lata, lobulis 5 mm, longis hi;
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:
staminibus filamentis filiformibus 6 mm. longis glabris, antheribns’
(e sp. sicco aureis) 25 mm. longis, vix 1 mm. latis, oblongis; ovari
5 mm. longo, stylo 3 mm. longo; capsula matura 15 mm, long.; ob o
riformi in stipite 4 mm. longo attenusta; seminibus 1'25 mu. Jer
3. mm. latis. L ongis,

Nulli speciei Meconopsidis adhuc descripte arcte affinis,

<
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Novici® Indicee VIII. Some additional species of Convolvulaces.—
, By D. Prain.

[Received Mar. 31st ;—Read April 4th.]

It is now nearly eleven years since 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
area dealt with in the Flora, including a few that appear to 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 & 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 drawn up, as he
did in the case of the Labiatwm, descriptions of all the species, whether
new to science or not, that are new 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 of British India in the field.
As on former occasions, the descriptions have 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 are 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, Director 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 ocertain that
none of the species now described as new exist under older names in
the two Herbaria of Kew and Calcutta, which are the most richly endowed
with Indian specimens.

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 probable.

1. ERYCIBE Roxs.

1b. Ervcisg PEGUENSIS Prain. Erycibe paniculate Roxb. VAB. peg-
uensis : Clarke, Flor. Brit. Ingd., iv, 180. E. glaucescens Kurz, 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 E. paniculata Roxb., by the much larger fruit and by the
margin of the corolla, which is white, not yellow, being undulate
only, not finely crenulate.
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CHITTAGONG : common. ARRACAN; Prain! Peeu: Kurz! TEeNAS-
SERIM, common. ANDAMANS; Coco Islands. Prain! South Andaman;
common. NicoBARs; Kurz!

This plant appears to-take the place of E. paniculata throughout South-western
Indo-China. This constitutes, by his specimens, the major part of E. glaucescens
of Mr. Kurz, in the Forest Flora of British Burma.

2, ErvciBe ExeaNsa Wall, Erycibe coriacea Kurz, For. Flor. Brit.
Burma, ii, 213 in part not of Wall.

Add to localities of F. B. I.:—Mavray PeNiNsvLa ; Kedab, Curtis, n.
2128! .

Flowers piunkish-white (Curtis). There is no example of Wall. Cat. n. 1387
(Erycibe coriacea Wall.) at Caloutta; Mr. Kurz has identified with that species
both Wall. Cat. n. 1881 (the type of E. ezpansa) and Helfer 6879 (E. ferruginosa Griff.
K. D.), hence the discrepaucy between his desoription of E. coriacea, and thosee of
Ohoisy, and of the F. B. I. :

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

Add to localities of F. B. I. :—

Bootan; alt. 2000 ft., King’s collector! UrPER AssaM; Akha Hills,
King’s collector! Golaghat district, Jenkins! Mann! TENASSERIM :
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. paniculata, the flowers being larger than even in E. peguensis. The
lobules are more deeply erose than in E. paniculata ; much more so than in E. pegu.
ensié.

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

Maray PeNiNsurA; Perak, Larut, Kunstler n. 7379! Dijong, Scorte-
chinin. 1816! Distris. Sumatra ( Teysmann Hort. Bog. n, 3682!) Java
(Kurz!)

A robust scandent shrub (Scortechini) or strong creeper (*‘over 100 feet,” Kunstler)
with stem 4~6 in, diam., branches terete glabrous, ultimate branchlets angular rusty-

# Equally distinct appears to be a species collected in New Guinea by Hellwig
(n. 87 ex Mus. Bot. Berol.) and by Forbes (n. 439). This has flowers much as in
E. paniculata, but the racemes are shorter, the fruits smaller, and the leaves ovate-
acute with rounded bases and petioles }-} in. long, much smaller (1}-2} in. by
-1 in.) and more thickly coriaceous. To this species the writer would give the
name Erycibe Hellwigii. This has been issued as B. paniculata from Berlin,

,
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pubescent. Leaves petioled 4-8 in. by 24 in., lateral veins 5-8 pairs, raised beneath
a8 in B. 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 tomentam, axillary 1-6 in. by 1-1} ia., termi-
nal 7-10 in. long, with at times floral leaves intermixed. Pedicels }—} 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 paniculata of Miquel's Supplement
from Sumatra, as the example of Teysmann’s gathering from Danoh Tjaloh, Moerie,
preeerved in the Calcutta Herbarium, shows. It algo occurs in Java.

6. ERYCIBE MALACCENSIS Clarke.
Add to localities of F. B. I.:—

Maray PeNINSULA : Perak, Scortechint 2196! Kunstler 3180! 3575
Penang, Maingay 1154 !
Berry purple when mature. Corolla tube very much shorter than in E. panicu-
lata.
7. Ervcise PriNcer Wall.
Add to localities of F. B. I. :—
SineaPoRE, Kurz! Hullett! Add to distribution ; Sumatra (Forbes
n. 1826').

The plant that is known in the Buitenzorg garden as Erycibe tomentosa Bl. 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. ErvciBe GrirritHil Clarke.
Add to localities of F. B. I.:—
Pexaxg: Gaudichaud 120 ; Curtis 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. ERrvCIBE GLOMERATA Wall,

A small tree, 10-20 feet high, with strong straggling shoots; flowers creamy
yellow, © with strong odour of unripe turnips” (Proudlock.) Corolla lobes broad,
spreading }in.; interlobular portion rusty-pubescent externally, lobules ovate,
margins erose throughout.

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

It is still doubtfal if this be the same as Blame’s E. glomerata. Miquel says
it is not; but there is no example of Miquel’s plant (Zollinger n. 706) at Calcutta,
nor is there any Jave specimen here that will snit Miquel’s description, or that will
match with Wallich’s plant. Blame’s description is quite inadequate.

12. EryciBs AENEA Prain; branchlets round, densely rasty.tomen-
tose, leaves quite glabrous, narrowly oblong or elliptic to an obtuse apex,
base cuneate, very coriaceous, nerves impressed on both surfaces, cymes
1-1}in., minutely closely rusty-tomentose.
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Maray PENiNgULA : Perak, at 2,000—2,500 ft. elev., Kunstlern. 7337 !

A very large climber, “ 100-150 ft.long, 2-8 in, diam.” (Kunstler). Leaves 245 in.
by 1-2 in., shining, often blistered beneath ; lateral nerves §-8 pairs with a distinct
marginal nerve, secondary veins also distinctly impressed especially beneath, petiole
4 in, or less. Cymes axillary 3-20-fld. peduncles and bracteolate pedicels(} in long)
rusty close-pubescent. &epals orbicular, closely brown-tomentose. Corolla lobes
spreading § in., pale yellow ; interlobular portion pale-brown tomentose externally,
lobules ovate-oblong, margins undulate. Berry not seen.

Allied to Erycibe corsacea, but with smaller and more coriaceous leaves, and with
flowers more like those of E. glomerata. The leaves when dry are of a coppery red
colour.

3. ERYCIBE PRAECIPUA Prain; branchlets round, quite glabrous;
leaves very coriaceous, nerves obscure on both surfaces, long petioled,
narrowly elliptic, attenuated to both ends, apex obtuse ; cymes mllary,

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

A large climbing shrub, branchee round. Leaves 1}-8 in. by -1} in., all
nerves quite obscure; petiole } in., glabrous. Cymes § in. 6~8-fid., minutely ad-
pressed pilose, pedicels bracteolate, ¥ 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, 4 in. long § in.
across, pointed.

This species i8 not easily differentiated from Erycibe Maingayi—of which
there is no specimen at Calcutta—by the somewhat incomplete diagnosis of
the F. B. I. All the characters given for E. Maingayi apply to E. praecipua, except
the explicit one of ‘hairy innovations’ and the implication that its secondary
nerves are distinct. E. Maingayi is, however, said to appear to be allied to E.
Princei—an alliance by no means marked in E. praecipua. This, coupled with the
fact that E. praecipua has been distributed by Mr. Curtis as E. coriacea, and that
Dr. Stapf informs him that the plant has been associated (though not identified)
with E. cortacea at Kew, assures the writer that it is distinct from E. Maingays.

E. coriacea is a species founded on Wall. Cat. n. 1837, from Chittagong, a plant
that has apparently been lost. It was seen and described by Choisy (Ann. Sc. Nat.
8, i, 224), but it is not present now in the Wallichian type Herbarium, or in the
Herbaria at Kew and at Calcutta. But Choisy considered E. fragrans, Wall. (Cat. n.
1836) con-specific with E. coriacea ; whence we may infer that the flowers of E.
fragrans are similar to, if not identical with, those of E. coriacea.

In B. praecipua the corolla lobes are long and narrow, with small divergent
auriculate lobules, as in E. Griffithis, and to & less degree in K. Stapfiana, while the
interlobular portion of the corolla lobes are densely pubescent within.as well as
without. In E. fragrans the lobes are short and wide with large ovate over-lapping
lobules, the interlobular part of the lobes being glabrous within a8 in every other
species of Erycibe in the Calcutta 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 described), this alone shodrx—
be sufficient to distinguish E. praecipua from all the hitherto described species of
Erycibe.
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14. Ervcise STAPrIANA Prain; branchlets round glabrous, leaves
large usually elliptic or oblong, narrowed to & cuneate or narrowly
truncate base, apex shortly blunt acuminate, sometimes narrowly lan-
ceolate, coriaceous, glabrous paler beneath, lateral nerves raised beneath,
cymes in axillary clusters, )

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

A shrabby or slender climber, much branched. Leaves 4-7 by 2-8 in. oblong
or elliptio in all 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 {-way along the margin) visible above and raised beneath, secondary veins
reticulately raised beneath inconspicuous above, petiole  in. glabrous. Cymes }-2
in. long, in fascicles of 4-9, from an axillary woody protuberance, 5-20-id., peduncles
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, lobules
narrow divergent, slightly crenulate along the obliquely truncate apex. Berry ovoid,
{ in. long, §. in. diam., densely clothed with & fine dark-brown velvety tomentam.

A remarkable species, well characterised by its leaves, which bear a striking
superficial resemblance to those of Casearia macrocarpa, and by its velvety epicarp,

15. EryciBe FESTIVA Prain; branchlets angular, sparingly pubes-
cent, leaves rather long petioled large thinly coriaceous glabrous, elliptic
or oblong, base cuneate, apex long acuminate, lateral nerves distinct on
both surfaces, especially beneath, cymes very short, few-fid. :

Maray PeninsuLA: Singapore, Hullett n. 624! Perak, Kunstler n.
6445 !

A small tree (Hullett) or creeper, 60-70 feet long (Kunstler) branches grooved or
angular. Leaves 8-8 in. by 13-2} in. dark green, lateral nerves 7-9 pairs, secondary
veins invisible, petioles }-% in. .Cymes axillary many-fld., peduncles $-t in, rusty
pubescent; pedicels bracteolate rusty pubescent } in. Sepals rusty pubescent
orbicular. Corolla lobes broad, spreading % in., pale greenish white; interlobular
portion brown tomentose externally, lobules ovate, margins deeply erose throughout.
Berry not seen.

Resombles most closely . albida, but differs very markedly in tomentum,
in size of flowers and in shape of corolla lobules. A very distinct species.

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

Maray PenINsuLA : Perak, Kunstler n. 7373 ! Scortechini, Pungah,
Curtis n. 2947 !

A ghrub (Scortechini, Curtis) or small tree (Kunstler) 10~20 feet high, ereot,

much spreading. Leaves 7-12 in. by 3-6 in., dark green above waxy pale greenish
yellow beneath (Kunstler); lateral nerves 8-9 pairs, secondary veins invisible, petiole

4~ in. Cymes axillary §-8-id., peduncles vy in, flowers nearly sessile with §
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slightly rusty pubesocent bracteoles at the base of the calyx. Sepals subglabrous
pale waxy green (Kunstler) orbicular, margins ciliate. Corolia lobes narrow, spread.
ing 11 in. white; interlobular portion rufous externally, lobules oblong obtuse
slightly orenulate at the apex. Berry not seen.

The very large leaves pale beneath, the large flowers with nearly glabrous
calyx and the erect habit render this species very distinct from any of the others
here desocribed.

2. RIVEA CHo1sy.

1. Rivea ORNATA Choisy, Convolv. Or. 27, t. 3 and DC. Prodr.
ix, 326; Sweet, Hort. Brit., ed. iii, 481; Wight in Cale. Journ. Nat.
Hist. viii, 179,t. 5,f. 1; Ill. t. 168 bis, f, 1, and Ic. Pl t. 1356;
Dalz. §& Gibs., Bomb. Fl. 168. -

VAR, typica Clarke, Flor. Ind. iv, 183 (excl. syn. Rozb., Wall., Ham.
Suweet and Brand.). Convolvulus candicans Roth., Nov. Sp. 106 ; Roem.
& Schult., Syst. iv, 273 and 790 (not of Soland. [Ipomma fastigiata],
nor of Rottl., Willd., Wall. and Roem. & Schult., l. c. 302 [Rivea
hypocrateriformis]). Lettsomia ornata, Wall. in Roxb. Flor. Ind., ed.
Carey & Wall. ii, 86 in foot-note (not of Rozb.). A shrub with climb-
ing stems and orbicular-cordate leaves, densely silky tomentose beneath,
acute sepals and mostly 3-fid. peduncles.

DeccAN PeNINSULA: common in dry jungles, &c. CEYLON; in the
hotter parts of the island.

There is nothing to add to Mr. Clarke’s excellent description of this plant, which,
a8 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-fd. 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, 373 ; Brandis, For. Flor. 343.

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

A ocomplete acoount of the synonymy is given here a8 it is almost certain that
these two plants, first clearly differentiated by Mr. Clarke, are really specifically
distinct. The specimens in Griffith’s Herbarium are from the Roxburghian plants
of the Calcutta 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 ascertained, collect in Southern India. In any case
the plant figured by Roxburgh in his Ic. Ined., and described by him, is not the
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 as its application
to Roth’s Convolulus candicans has now become stereotyped, it will be necessary to
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allow the name Rivea ornata Choisy, to continue to designate the plant from Southern
India, and be preferable to name the North-Indian one Rivea Rozburghii. Convolulus
Tarita Ham. (Wall. Cat. n, 2858) is not at Calcutta; the plant was oollected at
Monghir: if it really be this species, it is probably not from a wild plant; the only
Rivea reported, since Dr. Buchanan-Hamilton’s time, from the Monghir Hills is R.
hypocrateriformis, which is common thronghout Behar.

3. ARGYREIA Lour.

3 5. ARGYREIA VENUSTA Choisy, Convolv. Or. 36, and DC. Prody.
ix, 830; leaves ovate cordate, obtuse or acute, glabrous above grey
tomentose beneath; corymbs peduncled demse; bracts narrow oblong-
obtuse with a few ovate-acute larger intermixed, and asunally one or two
foliaceous large ones at base of corymb ; corolla sparingly hairy without ;
berry brownish, fruiting sepals lanceolate-reflexed. Argyreia argentea
VAR. venusta Clarke, Flor. Brit. Ind. iv., 185. Argyreia zeylanica var,
hirsuta Kurs, For. Flor. Brit. Burma, ii., 215. Convolvulus festivus
Wall. Cat. n. 1414 (not Argyreia festiva Wall, Pl. As. Par).

BencaL : Faridpur, Clarke. BorMA : Pegu, McLelland, B. Scott ! Ava,
Wallich ! Mandalay, etec., King’s Collectors ! common.

A large olimber. Leaves usually 8-4 in. diam. (lower leaves sometimes as
much a8 7 in., diam.) quite glabrous above at all stages; petiole 2}~4 in. long.
Peduncles 2-4 in.; corymbs rather large ; bracts usually % in. by § in. COorolla 14 in.
to 14 in. long, tubular funnel-shaped, 1} in. wide at mouth; white or pale purple.
Berry } in, diam., globoee, very hard and tough ; sepals ultimately exceeding § in.,
in fruit coriaceouns deflexed.

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

5. ArcYReia Hookerr Olarke. Add to synonyms of F.B.l. :—
Argyreia zeylanica vaR. populifolia Kurs, For. Flor. Brit. Burma ii., 215.
Letteomia P Kurzii Olarke, Flor. Brit. Ind. iv., 196.

Adad to localities :—

NepaL: Seully ! AssaM: Goalpara, King'’s Oollectors ! BurMA: Chin
Hills, Prazer ! Pegn, Kurz! AxpaMaNs: Coco group, common, Prain !/
South Andaman, common, E. H. Man ! King’s Collectors !

6. ARGYREIA SPLENDENS Sweet,

Add to localities of F. B. I. :—

Naca Hriwus: Olarke, Collett !

7. AroYREIA CHAMPIONT Benth., Fl. Hong-kong, 236 (1861). A.
obtecta, Clarke, Flor. Brit, Ind. iv. 186 (1883). Convolvulus obtectus
Wall. Cat, 1416. Rivea ? obtecta Choisy, Convolv. Or. 28 and DO. Prodr.
ix., 326. Letteomia Championi Bth. § Hook. f., Gen. Pl. ii., 869,

J.m 12
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VAR, typica. Add to localities of F. B. I.:—

Bueua: Karen Hills, Mason ! Shan Hills Collett ! Pegu Yomah,
Kurz ! ANDAMANS : Coco group, Prain ! Maray PeNiNsuLA : Perak, Soorte-
ohint ! DistrisB. : China.

VAR. obtusifolia. Add to localities :—

ANDAMANS : Port Blair, very common ; E. H. Man ! King's Collectors !

This species, nearest to A. splendens, is well distinguished by the marks indicated
by Mr. Clarke.

The two varieties are perhaps hardly separable, the original specimens of
A. Championi, from Hongkong, which is not separable from Wallich's Convolvulus
obtectus, being intermediate as to form of leaves between the two. The leaves in
the first variety (which includes here all forms with acute leaf-apices) vary in size
from 8 by 14 in. (in Wallich’s), or 8 by 2 in. (in Bentham’s) original specimens, 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 usual) to sublanceolate in some from ‘Tenas-
serim (Gallatly, 657) and Kedah (Curtis, 2582). In Gallatly’s specimens, however,
leayes of the usual type occur on the same branch with the narrow ones referred
to. The base, moreover, which is usually cuneate is sometimes rounded, especially
in the Pegu, the Karen, and some of the Tenasserim specimens; but the same
branches bear leaves of the ordinary type. Similarly, in the Andamans, branches
of VAR. obtusifolia (which here includes the forms with apices of leaves obtuse)
bear at the same time some leaves with acute tips.

Both varieties vary in degree of tomentum, especially on the upper surface :
those from Pegu, the Karen Hills, the Coco-group, and some, bat not all, from
Tensasserim and the Andamans being glabrous above; the others (including both
Wallich’s & Bentham’s types) are sparsely hirsute. The tomentum beneath is
usually brown, butis grey in the Hong-Kong plant, and in that from the Pegu
Yomsh. This closely resembles in flowering calyx and in foliage Argyreia ? mollis
Choisy, from Java, and from Sumatra (Teysmann, n. 4332, Hort. Bogor.) which has,
however, a very different calyx (sepals sub-connivent) in fruit.

22. ARoYREIA Darntont Clarke.

Add to localities of F. B, I.:—

Mapras PresY: Ganjam, at Kukubalu, alt. 500 ft., and in Rampa
State, alt. 2000 ft., Gamble, n. 13766, 15995 |

85, BLINKWORTHIA Croisy.

Erect or scandent or trailing shrubs with slender branches. ZLeaves
oblong or elliptic sparsely strigose beneath. Flowers axillary solitary
involucrate, pedicels short, usually four-bracteate, bracts small coria-
ceous. Sepals sub-orbicular sub-equal coriaceous, slightly accrescent.
Corolla campanulate waxy-white, limb very slightly lobed. Stamens
included ; anthers oblong. Ovary 2-celled, surrounded by a prominent
tubular disc; locules 2-ovuled ; style filiform, stigmas 2, sessile globose.
Fruit indehiscent, baccate, 4-1 seeded.—Species 2, Indo-Chinese.

1, BLINKWORTHIA LYOIOIDES Ohoisy, Convolv. Or. 48, t. 5 and DO,
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Prodr. ix., 354 ; erect, branches nimerous slender, short, rigid ; flowers
longer than the leaves, bradts narrowly oblong, pedicels very short.
Coll. & Hemsl., Journ. Linn. Soc. xxviii., 94, t. 15. Convolvulus lycioides,
Wall. Cat. 1390.

Burma: Kyauk-Taloong, Wallick! Pegu Yomah, Kurs! Meiktila,
Collett ! Tagoung, Up-slay, J. Anderson! Pienmona, King’s Oollectors !

An erect bush, 6-10 feet ; ultimate branches straight, virgate, 2-10 in.; leatés
numerouns }~% in. by 4} in. glabrous abovée sparingly hirsute beneath, as ard the
branches, peduncles and outside of the bracts; peduncles } in., bracts } in. long;
pedicels 0-} in. Sepals } in. (fruiting % in.) diam., glabrous, as are the pedicels.
Corolla § in., white. Berry } in. diam.
- 2. BLINKWORTHIA CONVOLVULOIDES Prain ; climbing or trailing,
branches few slender long flexous; flowers shorter than the leaves,
bracts ovate-oblong, pedicels distinct.

Burma: Kendat Prazer ! Myingyan Prazer !

A climber, over 40 feet long (Kendat specn.) or a prostrate creeper (Myingyan
specn.), ultimate branchlets 10-18 in.; leaves sparse 1§-2 in., by §-% in., glabrous
above sparingly hirsute beneath, as are the branches, peduncles, and bracts externally ;
peduncles {—} in. Sepals } in. diam. (in fruit § in.) glabrous, as are the pedicels.
Corolla % in. campanulate, white. Berry } in. diam.

This has distinctly larger leaves, bracts, sepals and fruit than B. lycioides,
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 suitable conditions; the field-notes made by the Calcutta Garden
collector show that even when deprived of support this remains & weak, slender,
prostrate species.

4, LETTSOMIA Roxs.

The difference between Argyreia and Lettsomia consists in the ovary being
completely 4-celled in the former, only 2-celled in the latter; mnot infrequently,
however, a partial dissepiment is found at the base of the cell in Lettsomia; the
fruits are in both genera indehiscent.

In Ipomoea (§§ Batatas and Quamoclit) the ovary is, as in Argyreia, completely
4-celled; in Ipomoea (§§ Calomyction, Aniseia, and Euipomoea) the ovary, as in
Lettsomia, is 2-celled, while in many of the species of Euipomoen the same partial
dissepiment .is found at the base of the cell. If, therefore, Ipomoea 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 dehiscent should be included
in one widened genus Argyreia. Choisy in his monograph of Convolvulaceae
(DC. Prodr. ix,), includes Roxburgh’s Lettsomia in Argyreia; but breaks up Ipomeea
into as many genera as there are now recognised sections. Bentham and Hooker,
(Genera Plantarum, ii.) on the other hand, recognise, and it seems very justly so, a
widened Ipomoea which includes all of these, but separate Lettsomia from Argyreia.
The opinion that Lettsomia and Argyreia deserve o be re-united has been formally
expressed by Collett and Hemsley (Journ. Linn. Soe. xxviii, 95). With that opinion
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the writer quite agrees. Whether it be acoepted generally or not, it is certain that
any system of arrangement of the Convolvulacee which recognises Lettsomia a3 &
genus apart from Argyreia, must of logical necessity rehabilitate the various sections
of Ipomoea as separate genera.

26. Sus-geNUs 1. EULETISOMIA LAXIFLORA Prain; leaves cordate
mucronulate sparsely adpressed-hirsute, nltimately glabrescent above,
rather thinly grey-tomentose beneath; peduncles long round white,
tomentose; corymbs many-fid. lax axillary or arranged in large terminal
panicles ; bracts small lanceolate obtuse deciduous, outer sepals ovate,
inner lanceolate rather narrower, all externally densely patently grey-
hirsate. Argyreia laxiflora Prain Mss.

Urrer BurMa: Ava, Wallich (Cat. n. 1362 in part) ! Ngyah Kyun,
J. Anderson! Chin Hills, King's Oollectors! Shan Hills, frequent, King's
Collectors ! :

Scandent, branches closely white-tomentose; leaves 1§-2} in. long, 1-1%} in
across; petioles }-1} in., peduncles 2-4 in.; corymbs 4-12-fld. pedicels }-} in.;
bracts } in. Sepals § in. long, outer §, inner }in. wide. Corolle § in., narrowly
tubular below campanulate above, purple, hirsute externally. Stamens exserted.
Capsule } in. red, as are the fruiting sepals within.

This species is & member of the group to which Lettsonia aggregata (Argyreia
aggregata, Choisy), L. mysorensis, and L. bella belong. The corolla is exactly like
that of L. aggregata, 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 distinguished by its lax cymes. From L. mysorensis it is distinguished by its
inner sepals being as long as the outer.

3. LerrsoMia BELLA Clarke.

Add to synonyms of F. B, I.:—

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

Add to localities of F. B. I, :—

Neean: Wallich! GANsaM : Baibali, Gamble !

4. LerrsoMiA BRACTEOSA Clarke.

Add to description of F. B. I.:—

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

Add to synonyms :—

Argyreia tomentosa Choisy, DO. Prodr. ix., 333, (cxcept as to the
description of the corolla which refers to Letisomia aggregaia vae.
osyrensis). Convolvulus multibracteatus Wall. Jat. n. 1408/1 in part.

Of two gatherings issued under this name by Wallich, one is this species, the
other is Lettsomia aggregata var. osyrensis.

7. LerrsoMiA HIRSUTISSIMA Olarks.
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vAR. typica; leaves rather widely ovate-cordate, bracts oblong.
Add to localities of F. B. I.:—

Urreer Burma : Myingin, Prazer!

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

Urrer BurMa: Shan Hills at Fort Stedma.n, Collett m. 5! King's
Collectors ! Maymyo, King's Collectors !

This differs from the type in the leaves, which more resemble those of L. setosa ;
and in the bracts, which are quite unlike those of true L. hirsutissima. The in-
florescence, calyx and corolla are quite like those of the true plant, but the corolla
is reported in the Maymyo gathering to be white; that of true L. hirsutissima is
said by Prazer to be purple. It is not impossible that this may_ultimately prove to
be specifically distinot.

What appears to be a t,lnrd variety of this species is reported (but
in fruit only) by our native collectors from the Ruby Mines District.
The bracts in this plant are as in vaR. typica, but the tomentum is as
in L. setosa.

8. LETTSOMIA 8TRIGOSA Rozxb., Flor. Ind., ed. Oarey § Wall. ii., 80
(1824), not of Hort, Beng. 13; Clarke, Flor. Brit. Ind. iv., 193 (excluding
the Java plant and the synonym L. capitata Mig.) Argyreia capitata
Arn., ex Choisy, Convolv. Or. 41 [1834], and DO. Prodr. ix., 332 (in part);
Kurz, For. Flor. Brit. Burma, ii., 216 (in part). Ipomoeacapitata Roem.
& Schult. Syst, iv., 238 [1819], not of Choisy. Convolvulus capitatus
Vahl, Symb. iii., 28 [1794]. O. capitiformis Poiret in Lamk. Encyc. Meth.,
Suppl. iii., 469. C. strigosus Wall. Cat. 1365/1, 1365/D, 1365/E partly.

Add to localities of F. B. I.:—

CHitrAGONG : Kodala Hill, etc., common, King's Collectors! BURMA:
Arracan, at Sandoway Marcgrave! Pegu, Kura! Shan Hills, common,

King’s Collectors! AxpaMans : Coco Islands, Prain! Distris. Yunnan
(J. Anderson!)

Though less common in Indo-China than the plant described by Mr. Clarke
a8 L. peguensis, this is widely spread throughout 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 is founded on a Java plant collected by Horsfield
that, so far as the Calcutta specimen goes, is undoubtedly L. peguensis Clarke.

There is no doubt, from the description given by its author, that this is Convol.
vulus capitatus Vahl. Dr. Wallich, himself one of the editors of the first edition of
Roxburgh’s Flora Indica, admits that this, though the Lettsomia strigosa of that
work, is not the Lettsomia strigosa of the Hortus Bengalensis, which was issued (Cat.
n. 14041) a8 Convolvulus barbiger Wall. ; unfortunately 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 Argyreia barbigera (Lettsomia barbigera
Clarke) the other has dropped out of notice as completely as has the plant that
Wallich really intended by Convolvulus barbiger.
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9. Lerrsomia PEGUENsIS Clarke, Flor. Brit. Ind., iv., 193 [1883]. L.
strigoss Roxb. Hort. Beng., 13 [1814] ex Wall. in Cat. Lith. sub. n. 1404.
L. capitata Mig., Flor. Ind. Bat., ii., 591 [1856]. Argyreia capitata Choisy,
DOC. Prodr. ix. 332 [1845] (in part and excluding vaR. B. conferta); Kurs,
For. Flor. Brit. Burma ii., 216 (chiefly). Convolvulus strigosus Wall.,
Cat. 1365/2, 1365/C, 1365/E partly. Convolvulus barbiger Wall., Cat.
1404/1, 1404/2 ¢n part only. Argyreia barbigera Choisy, Convolv. Or.
42 and DC. Prodr. ix., 332; Brand. For. Flor. 343.

Add to localities of F. B. I, :—

Matay PeniNsuLA: Perak, common, Scortechint n. 1628! Kunstler
n, 2622! 8627! DisTrIB, Java.

Much confusion has been caused owing to Dr. Wallich having in the first place
mixed in his distribution of Lettsomia strigosa (Cat. n.1365) that species and L.
peguensis; and again in his differentiation of L. peguensis (Cat.n. 1404) having
included with it another species whose presence has helped to obscure the identity
of this.

When the somewhat tangled synonymy is unravelled, we find that what
constitutes the Lettsomia strigosa of the F. B. I. is really without a name,
while the plant that Mr. Clarke has there for the first time satisfactorily differentiated
is already provided with two names in the genus Lettsomia.

The name Lettsomia strigosa was in reality first applied to what is in the F. B. I.
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, would—in view of the fact that
Roxburgh under the name has written a careful description which can only apply
to the “ F. B. 1.” L. strigosa—be, in the writer’s opinion, not only unnecessary but
reprehensible. The name L. strigosa is better kept for the original Convolrulus
capitatus of Vahl, even though we know that its first application was to L. peguensis.
The name L. capitats at all events is not available since that name was employed
by Miquel to designate precisely the plant that is not Vahl's Convolrulus capitatus. At
the same time it does not seem necessary to replace the name L. peguensis by Miquel's
one of L. capitata, though it is older by nearly 30 years than Mr. Clarke’s one and
though we know that it applies precisely to L. peguensis. For it has to be recollect-
ed that L. capitatas Miq. is not the same a8 Convolvulus capitatus Vahl, and therefore
is not equivalent to Argyreia capitata Arn.—the name that will have to be applied to
Lettsomia strigosa of the F. B. I. when Lettsomia is once more merged in Argyreia ;
and that though it is included in Argyreia capitata as that species has been under-
stood by Choisy and by Kurs, it i8 not equivalent to the species of these two authors.

When Lettsomia is again merged in Argyreia the Lettsomia peguensis of the
F, B.I. (L. strigosa, Rozb., Hort. Beng. not Flor, Ind.) must—as will be shown in
the writer’s note on the next species—be known a8 Argyreia barbigera Choisy.

The further question whether these two plauts are really specifically (they:
certainly are at least varietally) distinct is one that cannot be raised here; it can
only be properly discugsed by a monographer of the combined genera, though it is
the writer’s opinion that they should be reunited.



1894.] D. Prain—QSome additional species of Convolvnlaces. 95

10. LerrsoMiA BARBIGERA Clarke, Flor. Brit, Ind. iv., 194, excluding
all the synonyms,

The writer has failed to discover what this species, which is not represented
in the Calcutta Herbarium, really is. The localities given are “ AssaM ; Jenkins,” and
““BririsH BurMA : Prome, Wallich.” To these Mr. Clarke has since added MaNIPUR
(Journ. Linn. Soc. xxv., 49). The last-mentioned gathering is not represented here; all
of Capt. Jenkins’ “ 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
to a species which, Dr. Stapf informs the writer, is not Mr. Clarke's Lettsomid
barbigera as represented in the Herbarium at Kew.

Wallich’s Convolvulus barbiger (Cat. n. 1404) consists of two parte; viz., 1404/1,
a plant cultivated in the Botanic Garden at Calcutta and stated expressly by Wallich
to be Lettsomia strigosa Roxb. of the Hortus Bengalensis as opposed to the plant
so named in the Flora Indica ; and 1404/2, made up of two gatherings from Burma,
the first from the Irrawaday Delta, the second from Prome. Of the three gatherings
which therefore go to make up Convolvulus barbiger Wall. the F.B. I. formally
excludes two and retains only the one from Prome: Cat. n. 1404 is therefore only quoted
in part. The part which is quoted is not the firgt sheet, which (in the event of any con-
fusion having occurred) must be taken as the type, and indeed only forms a portion of
the remainder. As it is specifically distinct from the type of C. barbiger that name
must therefore be excluded entirely from the synonymy.

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

Not being COonvolvulus barbdiger of Wallich, it cannot be Argyreia barbigera of
Choisy, for though that author somewhat unaccountably ignores altogether Wall.
Cat, 1404/1, which is the true type of Wallich’s plant, he has written a description
that applies only to the gathering of 1404/3 from the Irrawaday Delta which is
the same as 1404/1 and which is, therefore, as explained in the note under the
preceding species, precisely == Lettsomia peguensis Clarke. :

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

The citation of Pharbitis barbigera Don as a synonym originated with Choisy;
who errs also in speaking of the species as coming from ‘“Prome ad aestuar.
Irrawady ” whereas Wallich explicitly says in his Catalogue * Aestuar. Irrawadi;
et Prome;” Choisy’s citation of locality therefore reads as if he supposed that
Prome was situated 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 less that these
gatherings represented two different species.

Bince Wallich’s time the Prome plant referred to above has been collected
on the Pegu Yomah by Karz, and more recently still 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 that
species. S8ince, therefore, one part of Wallich’s Cat. n. 1404 agrees with Mr.
Clarke’s plant, it is evident that Dr. Wallich must have issued three things under
that number, viz. 1. Lettsomia peguensis=1404/1 and 1404/3, (in part), 3. Lett-
somvia barbigera = gome part of 1404/2, from Burma, and by Mr. Olarke’s ciﬁtion, some
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part of the Prome gathering thereof; and 8. Lettsomia confusa=1404/2 from
Prome as represented at Calcutta—part of the species now to be described.

10 5. LetrsoMia coNFUsA Prain; leaves ovate acute, base sub-
cordate or truncate, sparingly hirsute to nearly glabrous on both
surfaces, peduncles short, 1-3-fild., bracts }-% in. oblong obtuse ad-
pressedly strigose deciduouns, sepals ovate-obtuse or sub-acute, longer
than the bracts, densely adpressedly strigose. Argyreia confusa Prain
Mss.

vAR. typica; peduncles glabrous usually capitately 3-fid., nearly
as long as the glabrous petioles.

Buema: S8han Hills, King’s Collectors! Makhoye Hill, King's
Collectors !

VAR, brevipes Proin; peduncles puberulons usually 1-fid., much
shorter than the pubescent petioles. _

BurMa: Prome Hills, Wallich (Cat. n. 1404/2 in part in Herb.
Calcutta)! Pegn Yomah, in Eng forests, Kurz n. 1087 !

A slender climber with glabrous branches. Leaves long petioled 1-8 in. by
1-24 in., acute or acuminate, petioles slender, in VAR. typica 2-2} in. long, in vam.
brevipes 1-2 (sometimes even 4) in. long. Peduncles very slender, in VAR. typica 2 in.
in VAR, brevipes 0O-} in.; bracts herbaceous } in. across: pediocels 0-} in. Sepals
t in., coriaceous, enlarging in fruit, accrescent. Corolla 14 in. externally setose,
white (King’s Collector) or purple (Kurz). Stamens included. Fruit globose, pink,
$ in. diam. 4-seeded, pericarp thin, papery.

A very distinct species with the facies of Lettsomia setosa VAR. minor, but with
a very different fruit which indicates @ closer natural relationship to L. strigosa
than to L. setosa. That portion of Convolvulus multibracteatus Wall. (Cat. 1404)
which is not Lettsomia aggregata, seems nearly related to VaAR. brevipes: it hasa
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 sepals. If
Lettsomia bracteosa is the same in reality as Convolvulus multibracteatus (Argyreia
tomentosa Choisy), that species must be removed from the group of species with
exserted stamens, and placed next to this plant,

12 b. Lerrsomia LoNGIFOLIA Ooll. § Hemsl, Journ. Linn. Soc.,
xxviii, 95 ; leaves narrowly oblong-lanceolate acuminate, base rounded
or slightly cuneate, glabrous except the midrib above, sparsely strigose
throughout beneath ; heads few-fld., axillary shortly peduncled, bracts
large oblong-lanceolate, persistent.

Bugna : Shan Hills, at 3000 feet, Collett ! Maymo, King's Collectors !
Makhoye, King’s Oollectors !

A large climber. Leaves 6-8 in. by % in,, petiole }~%in. Peduncles -1 in.,
hirsute ; bracts obtuse or subacute, reddish-purple, strigose beneath 1-1} in. long.
Sepals equal oblong-orbicular, §—} in., coriaceous, dark red within, glabrous. Corolla
1} in. glabrous externally, dark purple. Frusit depressed, subglobose, dark red,
usually 2-seeded, § in. long, § in. diam.

A very distinct species ; most nearly allied to Lettsomia atropurpurea,
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13. Lxrrsouia sikgmmensis Clarke, Flor. Brit, Ind. iv., 194, Argy-
reia elliptica Chotsy, DQ. Prodr. ix., 330 (in part, and as to the Burmese
locality). A seylaniea Kurz. (not of Gaerin.) VAR. peduncularis Kurz,
For. Flor. Brit. Burma, ii., 215. Convolvulus peduncularis Wall. Oat.,
1417.

EasteR® Hmmarava : Sikkim, Olarke! Akha Hills, King's Collectors !
Assam : Naga Hills, Masters ! Khasia, Hooker ! Cachar, Keenan. BURMA :
Taong Doung, Wallich ! Ruby Mines, King’s Collectors !

The chief distinction between Lettsomsia sikke s and Lettsomia elliptica
(Argyreia elliptica Choisy) is the size of the flowers and frumit. Recent specimens
of L. elliptica show corollas nearly as long as in the Himalo-Burmese plant; the
calyx and fruit however are always larger in the latter than in the Peninsular species.
Possibly Choisy is right in uniting the two, but they should at least be distinguished
varietally : in any case the species ought to be placed near each other.

14. Lerrsomia ruBeNs Olarke, has been re-transferred to Ipomoes.

14 b, LerrsoMia PALLIDA 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 the petioles,
peduncles and branches ; peduncles short, corymbs small few-fld., bracts
minute caducous linear-oblong, sepals } in. outer orbicular inner broader
than long, glabrous. Argyreia pallida Ohoisy, Oonvolv, Or. 34 and DO.
Prodr. ix., 330; COoll. & Hemsl., Journ. Linn. Soc., xxviii, 94. Con-
volvulus pallidus Wall., Oat. 1418.

BurMaH : Between Yandabu and Paghanmyo, on the road to the
Petroleuam Wells, Wallich ! Mandalay, J. Anderson! Pwau-olwe, Oollett !
Trongla, King's Collectors! Shan Hills, at Meiktila, Collett! King's
Collectors !

A large handsome climber. Leaves 2-8% in. by 1§-24 in., base usually slightly
cordate but often truncate, sometimes shortly ocuneate; petioles $—1% in. Peduncles
1-1 in., usually about } in., slender. Corymbs 8-12-fid. ; bracts ¢ in. pubescent exter-
nally, early caduoous, pedicels 4 in. or less, pubescent. Sepals glabrous except along
the margins even in bud; slightly accrescent, coriaceous. Corolla { in. long, % in.
wide at mouth, campanulate, glabrous externally, white. Stamens included, inserted
near the base of corolla tube; filaments glabrous, anthers oblong, not twisted. Disc
promineut ; ovary 2-celled ; stigmas 2, subsessile globose. Fruit a hard brown inde-
hiscent 2-seeded berry, depreseed globose, § in. long, § in. across; seeds 1 in each
loculus, black, smooth.

This speeies, not taken up in the F. B. I., is dealt with, in passing, in Sir Henry
Collett’s list of S8han Hill plants. More recent and very complete suites of speci-
mens received from Dr. King’s native colleotors from various parts of Upper-Barma
render it possible to give a full description of the species and to show that while
it really has an indehiscent fruit the ovary is only 2-celled. As already said, the
writer believes that Lettsomia must be again united to Argyreia when Choisy’s name
will onoe more be applicable. In the meantime, and so long as generic rank is
acoorded to Lettsomia in India, it is necessary to indieate the fact that thisis not a

J. u 13
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genuine 4-celled Argyreta. The flowers a good deal resemble those of Ipomoea staphylina,
which has, however, longer, many-fid. corymbs, a dehiscent capsule and hairy seeds.

15 5. Letrsomia Mastersi Prain ; leaves large ovate-cordate acute
or acuminate, sparsely hirsute above densely or sparsely softly grey
tomentose beneath, heads of many-fld. dense dichotomous cymes shortly
peduncled axillary, bracts long ligulate or lanceolate persistent. Argy-
reia Mastersii Prain Mss.

Assaym: Naga Hills, Masters ! Collett ! Garo Hills, King’s Collectors!
BowrMa : Chin Hills, King's Collectors !

An extensive climber, stems, petioles and peduncles densely rusty-tomentose.
Leaves 4-10 in. by 2}-7 in., towards ends of branches with base sometimes truncate
not cordate; petiole §-1in. Peduncle $—% in., bracts very many outer ligulate
14-1} in. long, 4} in. wide throughout, sometimes one or two foliaceous near base
of cyme, sparsely hirsute above densely tomentose beneath, and with longer
spreading hairs along margins; inner lanceolate covered externally with spreading
hairs. Sepals ovate acuminate, } in. (in fruit 4in.) long, 4 in. across, glabrous within,
clothed with long spreading hairs externally, firmly coriaceous. Corolla (expanded
not seen) in bud externally hirsute. Berry ovoid, § in.long % in. diam., dark-purple
completely hidden within the conniving sepals.

A very distinct species, nearest to L. barbata, but with larger bracts, more open
heads and a very different calyx. The flower is8 reported (by a native collector,
of the Chin Hill specimens) to be yellow.

SUB-GENUS 2. MOORCROFTIA.

16 b. LETTSOMIA 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.

Maray PeNiNsULA: Perak, Scortechini !

A strong climber; branches and peduncles rusty brown. Leaves 2-3 in. by 1-3
in., very thick, base rounded ; petiole 3~} in. minutely rusty pubescent. Peduncles
2-5 in., corymbs 8-5-fld.; bracts caducous before the flowers expand. Sepals
% in., in fruit $ in,, the inner pair larger than the three outer. Corolla § in. densely
fulvous 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 fewer-fild. cymes, rather smaller corolla
and fruit, somewhat different calyx, and very different leaves and tomentum.

16 c. LerrsoMia RIDLEYI Prain; leaves large elliptic acuminate
quite glabrous above tomentose especially on the nerves beneath,
peduncles usually short, cymes sub-capitate surrounded by large ovate
acute foliaceous persistent bracts, sepals sub-equal ovate lanceolate ashy-
pubescent externally. Argyreia Ridleyi Prain Mss.

VAR, typica; leaves rather larger, 5} by 3% in., outline regularly
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elliptic, sparsely hirsute except on the nerves beneath, as are the petioles,
pedicels and bracts externally.

Maravr PexINSULA : Johore, at Kota Tinggi, Ridley, n. 4214! Chan
Chin, Lake & Kelsall !

VAR. velutina Prain; leaves somewhat smaller, 4 in. by 2} in,,
alightly narrowed from above the rounded base, densely hirsute especial-
ly on the nerves beneath, as are the petioles pedicels and bracts exter-
nally.

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

Scandent, branches sparsely ashy-hirsaute. Leaves petioled, petioles 1-8 in.
Peduncles 2-6 in., heads 1} in. diam., 8-10-fid., bracts sessile, quite glabrous above.
8epals § in. corolla 1} in. tubular fannel-shaped, hirsute externally. Berry § in. by
¥ in., ovoid, two-thirds embraced by calyx.

Easily distinguished by its large bracts from all hitherto reported Moorcroftias
except from L. Maingayi, where however the heads are sessile, or nearly so, the
flowers are larger, and the bract and sepals much larger, longer and more lanceolate
A very distinct species.

17. LerrsoMia MaINGAY1 Clarke; Ridley, Trans. Linn. Soc. n.s,,
iii. 323. ’

Add to description of F.B.I.:—

Bracts dark purple above; corolla 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. LeETTsoMIA ADPRESSA “ Mig.”

Add to localities of F. B. I.:—

Perak : Larut, etc., very common, Scortechini n. 1280 ! Kunstler n.,
24571 5400! Wray n. 1914 ! 3298! 3961!

Recent Penang gatherings are Curtis n. 318! Kunstler n. 1324 !
n. 5271!

Corolla dull pale claret (Wray) or pale pink and white (Kunstler) 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. LETTSOMIA PENANGIANA * Miq.”

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

Add to localities of F. B. I.:—

Perag: Larut, etc., very common, Scortechini n. 1147! Kunstler
n. 2048 n. 2574 ! n. 5339! Curtis n. 2034! Wray n. 2095! 2334! 2601!
2733! (A recent Penang gathering is Curtis n. 1586!)

The corolla is as figured by Choisy; as a rule the terminal flower of the cyme
is distinctly larger than the others; in color bright claret (Wray) or purple

(Kunstler) ; the fruit a beautiful rose-pink’( Wray) bluish red (Kunstler) or purplish
(Curtis). The leaves beneath are very characteristically glandualar-punctalate.
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VAE. reticulata Prain ; leaves thicker, secondary nerves beneath very
distinct.

Perag: Larut, Kunstler n. 8544 !

The pedunclesand pedicels of this plant are rather shorter than in L. penangiana.
The sepals though as long are rather narrower, and the corolla—described by Kunst-
ler as “ waxy white, pale blue inside ”—is but two-thirds the length and only half the
width of that of L. penangiana. But the leaves have exactly the sparse adpressed
tomentam of the type and have the same characteristio glandular punctulation,
while the fruit—described by Kunstler a8 “rioh pink”—ie indistinguishable from
that of L. penangianaj so that this form, though very distinet, does mot appear
to deserve more than varietal rank.

21. Lxrrsomia ? Kurznn Clarke.

This plant is shown by Kurz’s specimens 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 ii., 215). That deecription is
not very clear and the three varieties recognised by Mr. Kurs refer, as the sheets
named by him in the Caloutte Herbarium show, to as many very distinot species ; VAR.
populifolia is Argyreia Hookers Olarke, and is not = Argyreia pepulifolia Gaertn. ; VAR.
hirsuta is Argyreia venusta Choisy, and is not= 4, populifolia VAR. hirsuta Thwaites ;
VAR. peduncularis is Qonvolvulus peduncularis Wall,, which is the same thing a8
Lettsomia eskkimensis Olarke.

22, LerrsoMia oURTISII Prain; leaves large elliptic shortly acumi-
nate glabrous except for a few bhairs on the midrib above, sparingly
hispid beneath, peduncles long, cymes compound subumbellate, bracts
deciduons, sepals coriaceous the three outer sparingly hirsute rounded, the
two inner deeply emarginate glabrous. Argyreia Curtisii Prain Mss.

Mapay PeniNsuLA : Selangor at Kwala Lampar, Curtis n. 2158 !

Scandent; branches brown glabrous. Leaves long-petioled 4-5 in. by 24-8 in.,
petioles 2-8 in, glabrous. Peduncles 4-10 in. brown glabrous, bracts deciduous,
cymes rather open, 24-8 in. diam., 12-16-fid. Sepals } in. Berry ovoid, fleshy, 1 in.
by # in., the lower third only embraced by the calyx. Corolla not seen.

A very distinot speocies, easily recognisable by its emarginate inner sepals.

23. LEerrsoMIA KUNSTLER! Prain; leaves petioled large elliptio
acuminate, quite glabrous above sparsely strigose-hirsute beneath ; nerves
more densely hirsute as are the petioles, peduncles and young branches:
bracts small linear-lanceolate hirsute deciduous, peduncles long, cymes
loose 12-20-fld., flowers small, sepals orbicular subequal, 3 outer pubes-
cent the others glabrous externally. Argyreia Kunstleri Prain Mss.

MavLaY PENINSULA : Perak; Goping, Kunstler n. 732! Chanderiang,
Kunstler n. 5672! Kota, Wray n. 2856 ! Distris. Sumatra.

A slender climber “ §0-80 feet long ’ (Kunstler). Leaves 33-4} in. by 2-2} in.,
glossy above (Kunstler), petioles 1-1} in. Peduncles 6-8 in, pedicels }~} in., cymes
2-38 in. across, bracts § in., sepals } in. the outer, (originally hirsute) three ultimately
glabrescent. Corolla § in. or less, white outside, bright pink or red within, externally
hirsute. Berry } in. by § in,, the lower fourth embraced by the calyx.
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A very distinct Moorcroftia perhaps nearest to L. rubicwnda, but well distin-
guished by its small flowers from all the other species of the section. With this
the writer identifies Forbes n. 2680, from Sumatra (in fruit only), which has,
however, rather longer petioles and less sharply acuminate leaves than the Perak
plant, while the midrib near the base of the leaf is sparsely hirsute above. Perhaps
Forbes’s plant should be considered varietally distinot ; it does not, however, appear
to the writer to deserve specifio rank.

5. IPOMOEA Lxw.

Sos-cexus 1. Caronrcrion. Key to the Indian Species.

® Sepals lanceolate (glabrous); seeds glabrous;
(leaves glabrous above and below; capsule
§ in. diem.) = —
§ Corolla white, tube linear, glabrous within ; N
stamens edserted ; sepals cuspidate, . I. bona-noz vAR. grandifiora.
§8 Corolla purplish, tube infundibuliform,
hairy within; stamens included; sepals
lanceolate not cuspidate .o I. muricata.
## Sepals ovate ; seeds hairy; (stamens included) :—
q Bepals glabrous; leaves glabrous above and
below; (hairs on seeds short; ocapsule

1 in. diam,) :—
§ Corolla-tube linear e I glaberrima.
§§ Corolla-tube wide-infundibuliform eee L longifiora.

99 BSepals hirsute ; leaves beneath and petioles

hirsute ; corolla-tube linear :—

§ Branches pilose, leaves deep-cordate. Corolla
long ; hairs on seeds short; capsule § in.
diam. e I yoma,

§§ Branches glabrous, leaves shallow-cordate.
Corolla rather short; hairs on seeds very
long ; capsule 1 in. diam. ... «o. L jucunda.

1. IroMoes BoNA-NOX Linn,—The MoON-FLOWER.

VAR. grandiflora C. B. Clarke.

Add to distribution of F. B. I, :—

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

As in true I. bona-no», which hardly differs varietally from this, the stamens
are always far exserted. This is well shown in Rheede, Hort. Malabar, xi., t. 650
which therefore belongs here and not to the coast moon-flower, where the stamens
do not reach beyond the junction of the mid and upper thirds of the tube. Conse-
quently Ipomoea grandifiora Lamk, which is based on Rheede’s figure, also comes here
as to the citation: the diagnosis however applies to I. yomz alone of Indian
Calonyctia.

2. IroMOBA MURICATA Jacg.—The PuRrPLISH MOON-PLOWER.
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Add to localities of F. B. I.:—

CENTRAL INDIA, near Goonah, King ! “ Montes Silhet,” (KHASIA or
JaINTEA) Wallich, mized with Convolvalus asper (I. yomae) under Cat.
n. 1388! Urper BurMa : Shan Hills, King's Oollectors !

Add to distribution of F. B. I.:—

Persia (fide Roxburgh) ; 8. China.

3. IroMoEA GLABERRIMA Boj. ex. Bouton in Hook. Journ. Bot. i., 857
[1834] ; Baker., Flor. Maurst. 211. I. grandifiora 0. B. Olarke in Flor.
Brit. Ind. iv., 198, not of Lamk. either as to description or as to synonyma cited,
and excluding the synonyms 1. longiflora, I. macrantha, I. tuba ; Convolvulus
tuba ; Calonyction grandiflornm and C. longiflorum, which are all=L. longi-
flora B. Br. (1. trichosperma BL): also the synonym I. jucunda which is a
distinct species: also the synonyms Convolvulus grandiflorus Linn. f. ;
Casper ; Calonyction asperum, which are=I. Yoms: also the synonym
C. pseudo-muricatum, whick is not, by its description, distinguishable from
I. muricata.—The CoAST MOON-FLOWER.

Substitute for localities of F. B, I.:—

Sea-sHORES OF INDIA : Travancore, at Quilon Rottler ! Laccadives,
Betrapar Hume! Alcock ! Ceylon, at Dichwale, close to the sea, Thwaites
0. P.n, 3536! Coromandel coast, Wight ! Sunderbans, Kurz! 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 poiuts on the coast, King’s
COollectors! Nicobars: E. H. Man!

The plant common in the Deccau is I longiflora ; that from Dolos-
bage district, Ceylon is I. jucunda.

This species is easily recognised by its close general resemblance to the true
moon-flower, and as easily differentiated by its habitat, by its included stamens,
by its blunt sepals, and by its hairy seeds. From I. longifiora (I. trichosperma) it is
as easily differentiated by its leaves never being lobed or hastate; though some-
times those of I. longiflora are entire and therefore not distinguishable from those
of I. glaberrima, the oorolla-tube of I. longifiora is rather widely funnel-shaped below
the limb, while that of I. glaberrima is straight as in the trae moon-flower. Kurz
(For. Flor. Brit. Burma ii.,, 218) in his Ipomoea campanulata, which is mainly
Argyreia tiliaefolia, has also included this plant.

4, IproM&A LONGIFLORA R, Br., Prodr. Flor. Nov. Holl. 484 [1810]
(not 1. longiflora Humb. & Bonpl. ex. Willd. in Enum. Hort. Berol, i., 207
[1809] which is I. bona-nox Linn.); Benth., Flor. Austral. iv., 418. I
latiflorn Roem. & Schult., Syst. iv., 240 [1819]. I. macrantha Roem. &
Bchult. Syst. iv., 251 [1819]. I. tricosperma Bi. Bijdr. 710 [1825]; C. B.
Olarks in Flor. Brit. Ind. iv., 198 (excluding the synonym 1. Yomae which
is a distinct species). Convolvulus latiflorus Desr. in Lamk. Encyc. Meth.
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iii., 561 : C. grandiflorus Jacq., Hort. Vindol. iii. t. 69 (not of Linn. fil.
even in part) : C. longiflorus Spreng., Syst i., 595. Calonyction specio-
sum Choisy, Conv. Or. 59 VAR. a. vulgare, DC. Prodr. ix., 345 in part, and
VAR. s. laeve, Prodr. l. ¢., altogether ; Miq., Flor. Ind. Bat. ii., 596 (where
the same confusion exists): C. trichospermum Choisy, Conv. Or. 60, and
DO. Prodr. ix., 346; Miq., Flor. Ind. Bat.ii., 598. C. diversifolium
Hassk. Flora (1842) Beibl. p. 189; Pl. Jav. Rar. 523—The Wipk-
TUBED MoON-FLOWER.

Add to localities of F. B. I.:—

‘WesTERN INDIA: Kanara, Talbot! CHITTAGONG; Fenoa Hill, King’s
Oollectors ! Anpamans : Hills near Port Mouat, King’s Collectors! Add
to distribution :— Australia, West Indies.

The usually lobed leaves (they are not however always lobed in Old World
specimens, and do not seem to be 80 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-noz, 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. IromoeA YoMAE Kursz, For. Flor. Brit. Burma, ii. 218 [1877];
leaves deep-cordate, sinus usually 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 fruit glabrescent; corolla
hypocrateriform, tube long straight glabrous externally ; stamens in-
cluded ; capsule ovoid; seeds dark brown velvety throughout with
shaggy margins. 1. trichosperma C. B. Clarke sn F. B. I, iv., 198 in
part, not of Blume. Convolvulus grandiflorus Linn. f., Suppl. 136 as to des-
cription, and excluding the syn. Rheede, Hort. Malad. t. 50. C. asper
Wall. Cat. n. 1388. Calonyction speciosum Choisy VAR. y pubescens,
Choisy, DC. Prodr. ix., 345 as to the description. C. asper Choisy. DO.
Prodr. ix., 345, in part. C. mollissimum Zoll., Syst. Verzeichn. 131 ; Mig.,
Flor. Ind. Bat. ii. 597.

Siuer: Wallich! Peeu Yomah, Kurz! TENasseriM : Mawayda,
Gallatly ! Distris. Java.

A large climber, branchlets muricate ; leaves 4-8 in. by 8-7 in., petioles 1-8 in. ;
pedicels }-1 in, thickened in fruit under the capsule, on axillary peduncles with
pulvinar swellings on branch at their base, -1 in. long if 1-fid. 1-2} in. long
when 2 or 8-fid., sepals } in long, somewhat enlarged in fruit; corolla white, tube
6-6 in. long ; capsule ovoid £ in. long } in. in diam.

4 ¢c. IpoMOEA JUCUNDA Thw., Enum. 211 [1860] ; leaves rounded
cordate, rather long acuminate entire glabrous above tomentose beneath



104 D. Prain—Some additional species of Convolvulacess. [No. 2,

as are the petioles; pedicels azillary, 1-3-fld., pubernlous as long as the
petioles ; aepals ovate-oblong mucronulate externally hirsuse; corolla
hypocrateriform, tube straight puberalous externally ; stamens included ;
capsule large depressed-ovoid ; seeds demsely clothed throughout with
very long greyish-brown silky hairs. I. longiflora Benth., Flor.
Austr. iv., 419 in note. I. grandiflora C. B. Olarke, Flor. Brit. Ind., iv.,
198 in pari, net of Lamk.

CevLoN : Dolosbage district, rare, Thwaites n. 3448 |

A large lofty night-flowering climber ; leaves 8} in. by $in., petioles and pedicels
2 in. ; pedicels usaally 1-fid. ; sepals 1 in. long, sub-reflexed in fruit; oorolls white,
tabe 2 in. long, limb 4 in. across; capsule £ in. long about 1 in. in diam.

SuB-aeNus ITI. PHARBITTS.

8b. TIromeEs conessTA R. Br., Prodr. Fl. Nov. Holl. 485 [1810];
leaves broadly or deeply cordate acute entire or slightly 3-lobed, softly
sparingly hirsute above, more densely below; flowers large in congested
cymes on long peduncles with sometimes a foliar bract close to the
flowers; sepals long lanceolate acuminate; corolla suddenly campanu-
late from a short narrow cylindric base. I. congesta PRenth. Fl. Austral.
iv., 417. Convolvulus congestus Spreng. Syst. i., 601. Pharbitis insu-
laris Choisy, Oonv. Or. 57 ; DO. Prodr. ix., 341. Ipomea insularis Steud.

CairragoNg: Kodala Hill, King’s Oollector ! MALAY PENINSULA:
Singapur, Hullett! DistriB. N. Australia, Polynesia.

A tall hirsute climber; leaves 8-6 in. by 2-5 in., petioles 2-3 in., peduncles
8-7 in., softly hairy as are the petioles and stem, foliar bracts when present 1} in.
by 3~% in., with cuneate more rarely sub-cordate base; cymes 3-7 fid.; sepals } 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 convolvulas,
wild? Have never seen it in seed.” Perhaps therefore it is only an escape. It is
not however atall frequent in cultivation in India and its oocurremce in the
Chittagong Hill Tracts in at.least & thoroughly naturalised state leads the writer
to provide a description.

10. TIromoEA DISSECTA Willd.

Add to localities of F. B, I.:—

Urrer BurMa: Shan Hills, 4,000 ft., Oollett ! King'’s Collectors !

Sus-6ENUS IV. ANISEIA,

13. IpoM®&A BARLERIOIDES DBenth.

Add to loealities of F. B. I.:—

Urrer BurMA : Shan Hills: Meiktila, Colleté ! Koni, Prager !

18 b. IroMea NANA Coll. & Hemsl., Jowrn. Linm. Soc. xxviii., 97;
leaves simple shortly petioled or sub-sessile, thickly herbaceous, obovate-
lanceolate or narrow-oblong obtuse or acute, base cuneate, margin
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entire on both surfaces sparsely hirsute with long strigose bairs;
flowers axillary solitary, peduncles short, sepals narrow lanceolate
acuminate unequal externally pilose; corolla narrowly infundibuliform
sparsely hairy externally ; stamens included, filaments hirsute.

BurMa ; Shan Hills, 4,000 ft., common, Collett !

An erect or ascending herb, 6-12 in. high, root fusiform; leaves 1$-2{ in.
8epals } in. long. Corolla 243 in. long, 14 in. across mouth.

The sepals in fruit are reflexed, but the fruits themselves have fallen, and it is
not known whether they have been capsules or berries. The flowers are very like those
of Ipomea barlerioides, but the plant has the facies of a Lettsomia rather than of
an Ipomea.

13 ¢, IpoMeA poramENSIS Coll. & Hemsl., Journ. 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; flowers axillary on short peduncles with usually
1, rarely 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 sparsely hairy
externally ; stamens included filaments papillose.

Uvrper BurMA: on Popah Daoung, Collett! Shan Hills, near Boi
Tat, 3,000 ft., and at Meiktila, Collett !

A very slender twiner, leaves 1i—4 in. long, sepals §-% in. long, 4% in. wide,
purplish ; corolla purple 2 in. long, 1 in. wide at mouth.

This species also has flowers very like those of Ipomea barlerioides. None of
the specimens have ripe fruits; the largest unripe ones present are } in. in dia-
meter sub-globose smooth with & thin pericarp, which however shows no trace of
ultimate dehiscence. The plant suggests by its general facies that it may be a
Lettsomia, in which case it would come nearest L. barbata Clarke and L. Mastersii
Prain.

Sus-cENus VI. EuiroMOEA.

20. IpoMOEA PES-TIGRIDIS Linn.

Add to localities of F. B. I. :—

Urrer BurMa : Sagaing, Pyinmana, Fort Stedman, King’s Collectors !

21. TpoMOEA ERIOCARPA Br.

Add to localities of F. B. I.:—

TeNAssERIM : Moulmein, Falconer! BurMa: Rangoon, Cleghorn!
Shan Hills, 3,000 ft. Collett !

22. Iromoea Srocksiu Clarke.

Add to localities of F. B. I.:

CenNtL. INDIA : Goonah, King !

27. IroMOEA POLYANTHA Mig.

The synonym Convolvulus polyanthus Wall. Cat. n. 1378 should be

J.m 14
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omitted. Wall. Cat. n. 1378 is Ipomoea staphylina Roem. & Schult.
vAR. malayana Prain (Lettsomia sumatrana Mig.)

VAR. affinis is now reported from Chittagong, Khasia Hills, Shan
Hills, and Tenasserium in addition to the localities mentioned in F. B.
I ; it is further distributed to Yunnan.

28. IpoMOEA RENIFORMIS, Choisy.

Add to localities of F. B. I,:—

UrrrR BURMA : ‘ near Amerapoora in fields,” Wallich !

30. IroMOEA OBSCURA, Ker.

VAR. lypica; add to localities of F. B. I.:—

Throughout Tenasserim ; in Burma from Rangoon to Bhamo and
the Shan states : Andamans, frequent.

VAR. gemella ; add to localities :—

CENTL. INDIA : Goonah, King ! S. Inpia: Dindygul, King!

This form hardly deserves varietal rank.

83. IpoMOEA PORANOIDES Olarke.

Add to localities of F. B. I.:—

N.-W. Himarava: Garhwal Babur, King ! Nags Hiuns: Kohima,
0. B. Clarke, Prain!

84. IroMOEA CYNANCHIFOLIA Clarke,

Add to distribution of F. B. I.:—South-West China.

Dr. J. Anderson collected this species at Poneshee in Yunnan.

86. IPOMOEA DENTICULATA Choisy.

Substitute for localities of F. B. I, :—

Sea-sHORES OF INDIA, INDO-CHINA AND Mariva: Westn. India;
Kanara, Talbot ! Laccadives ; Minikoi, Alcock ! Ceylon, at Galle, Thwasites !
Arracan ; at Akyab, frequent along the sea-shore, Kurz ! Kobah, Kurz !
Diamond Island, Prain! Andaman Group: Narcondam, Great Coco,
Little Coco, Prain! S, Andaman, King's Collectors! Rutland Island,
Little Andaman, Prain! Nicobars; Kamorta, Kurz! Great Nicobar,
Kurz! Malay Peninsula; Perak, Scortechini! Penang, Ourtis! Pahang,
Ridley !

42. IPOMOEA STAPHYLINA Roem. & Schult.

vAR. typica: corolla wide-campanulate from a very short narrow
cylindric base, usually }-§, very rarely 1in. long. and 4-}, 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. malayans Prain; corolla uniformly narrowly infandibuliform
from base to limb, 1 to 1} in. long and hardly } in. diam. at mouth.
Convolvulus polyanthus Wall. Cat, n. 1378 (not Ipomoea polyantha Miq.)
Lettsomia sumatrans Miq., Flor. Ind. Bat., Suppl. 560 (1860.)



1894.]  D. Prain—Some additional species of Convolvulacese. 107

Mavay PeNiNsunA; Perak; Kunstler! Penang, Wallich! DIsTRIB.
Sumatra.

Wall. Cat. n. 1378 is exactly the eame as authentic specimens of Lettsomia suma-.
trana collected by Teysmann in Sumatra. Though the two varieties differ so
markedly in the shape of the corolla, the leaves, calyces, ovaries and capsules are
identical. The corolla in the Malay variety is much as in the Indian, red purple
at the base, white streaked with pink near the mouth.

42 b, IroMOEA NYMPHAEFOLIA Bl., Bijdr. 719 [1825] not of Grise-
backh [1866]; leaves orbicular-ovate, shortly acuminate entire glabrous
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
& common peduncle sometimes shorter than the petioles sowmetimes
longer than the leaves; sepals broad obtuse coriaceous nearly equal ;
corolla wide campanulate glabrous externally; capsule large. Ipomcea
peltata Choisy, Conv. Or. 70 (1833) ; DO. Prodr. ix., 359 ; Miq. Flor. Ind.
Bat. ii., 605 ; Benth., Flor. Austral. iv., 418; Baker, Flor. Maurit. 208.
L. Rumphii Miq., Flor. Ind. Bat.ii., 605. Convolvulus peltatus Linn.,
Sp. Pl. 1194. Spiranthera peltata Boj., Hort. Maurit. 226.—Rheeds
Herb. Amboin. v., 428, t. 157 (both figures).

Perak : Pangkor, Scortechins n. 1074 ! DistriB. Mascarene Islands
to Malaya, N. Australia and Polynesia.

A tall woody climber; leaves 6-10 in. by 5-8 in.; Cymes 4-15-fld.; sepals
glabrous # in. in flower, nearly 1 in. in fruit; corolla 2-2} in., yellowish-white with
red spots in the Mascarene Islands, yellow or white or purplish in Malaya, white
in N. Australia and Polynesia: anthers hirsute; capsule 1 in. in diam. ; seeds pilose.
Ipomoea Grisebachii (1. nympheefolia Grised., Jat. Pl. Cub, [1866], is not this plant.
The flowers in Rumphius’ figures are much too small; otherwise the description
and figures leave no doubt as to this being the plant intended.

43. TPOMOEA CAMPANULATA Linn.

VAR. typica. Add to synonyms of F. B. I.:—Argyreia tiliaefolia
Kurz, For. Flor. Brit. Burma ii., 215., not of Wight. and delete syn. I
campanulata Kurz, 1. c. 218.

Kurz's Argyreia tiliagfolia, as his elaborate description and all his specimens
in Herb. Calcutta show, i8 Ipomea cempanulate Linn. which extends from South-
West Yunnan (A4nderson!)and the Shan States (Manders! King’s Collectors!) to
Tenasserim. Argyreia tiliaefolia, a purely sea-shore species, is on the other hand
the plant described by Kurz, l.c., and named by him in Herb. Calcutta, Ipomoea
campanulata, though he has included in this species his specimens of Ipomoea
(Calonyction) glaberrima as well.

VAR. illustris. Add to localities of F. B. I,:—

CevYLoN: Thwattes! SUNDERBUNS: Heinig! ARRACAN: mouth of
Kolodyneriver, Kurz! Coco group, Prain ! South Andaman, King ! Prain!
King’s Collectors ! N1coBars: King’ sCollectors ! MALAY PENINSULA: Penang,
Curtis!
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This vory distinot sea-shore form seems, as Mr. Clarke suggests, to deserve
specific rank. Though collected by Kurz, it is not included by him either in his
Ipomoea campanulata or his Argyreia tiliaefolia; & note in Herb. Calcutta shows
that he shared Mr. Clarke’s opinion that it is perhaps deserving of specific rank.

44, TroMOEA LACTEA Wall. ex Voigt. in Hort. Suburb. Calcutta 361
[1845]. Convolvulus lacteus Wall. ex Grah. Cat. Bomb. Pl. 133.
Ipomoea Gomezii 0. B. Clarke in Flor. Brit. Ind. iv., 211 [1883] in part,
and as to the Tavoy plant only.

Assam : foot of Naga Hills, Masters ! TenasseriM : Tavoy, Gomes.

There is not now at Calcutta a specimen collected by Gomez in Tavoy, bat there
is & specimen collected in the Caloutta Garden, noted as being raised from seed
received from Barma from Gomez, and named in Dr. Wallich’s own handwriting
Convolvulus lacteus.

The calyx and corolla in this species closely resemble those of Ipomoea nymphae-
JSolia But are twice as large; in fruit the calyx and capsule are nearly thrice as
large. Asin I. nymphaefolia the seeds are hairy, the corolla externally is glabrous.
I. lactea in fruit still more closely resembles a macrocarpous form of I. petaloidea
from the Andamans and the Malayan Archipelago. This plant, which the writer
had supposed to be the Andaman one included by Mr. Clarke under Ipomoss Gomesis
has a corolla smaller than that of I. lactea, and is shaggy externally even when full
grown, whereas the corolla of I. lattea is glabrous externally even in bud. Dr. Stapf,
however, informs the writer that while the Andaman plant referred to is certainly
not I. lactea it does not appear to be I. petaloidea either. ¢ It is, however,” Dr.
Stapf says, “a very poor one. There is one flower mounted with it, though not
exactly attached ;’’ he also says that, though the calyx agrees with that of the
variety of I. petaloidea referred to, ‘the shrivelled corolla seems to have had a
narrow tube about two inches long and is glabrous outside.’ This description
would suit a badly prepared specimen of Jpomea glaberrima, and it is not impossible
that, so far at least as the flower is concerned, the Andamans I. Gomesit will have
to be referred to that species.

45. IroMOEA CYMOSA Roem. & Schult.

VAR, typica. Add to localities of F. B. I.:—Equally abundant in

Indo-China from Upper Assam and Bhamo to the Andamans and
Nicobars, and the Malay Peninsula.

To this belong all the synonyms of the F. B. I. except Convolvulus umbellatus
Wall. (Cat. n. 2329), which is from a plant grown in the Calcutta Botanic Garden.
It forms the type of Choisy’s Jpomea cymosa VAR. culta, and is perhaps a synonym
of Ipomea umbellata Moyer.

vaR. culta; Ohoisy, DO. Prodr. ix., 871; leaves cordate with
an obtuse sinus and rounded auricles, softly velvety tomentose on both
surfaces, flowers large uniformly dark-yellow. Convolvalus umbellatus
Wall. Cat. n. 2239.

Lower BENGAL: naturalised in various places near the Royal

Botanic Garden, Kurz! MarLsy PENINSULA: Perak; at Sungah Ryah,
Kunstler ! )
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The cymes in this plant are almost umbellate and the leaves, which are 4 by
84 in., are much wider than in VAR, typica, where also the corolla is pure white or
white tinged with yellow. The calyx and seeds are exactly as in I. cymosa, but the
corolla is considerably larger, and in size and colour agrees with that of Ipomoea
umbellata. Mey. (Prim. Flor. Esseq. 99), an American plant with very similar leaves
equally deeply cordate, but with an acute sinus and glabrous above very sparingly
hirsute below. This latter difference is no greater than exists between different
forms of I. cymosa proper, and it is probable that I. cymosa, VAB. culta, and I. umbel-
lata are but forms of one plant which is only a variety, as Bentham (Flor. Austral.
iv., 423) suggests, of I. cymosa.

It has always been supposed that Wallich’'s Convolvulus umbellatus, cult. in
Hort. Calcatta, was derived from American seed; it now seems as probable that
Wallich’s plant was of Malayan origin.

Dr. Stapf who has kindly examined this plant, doubts very much that it is
entitled to varietal rank. He also adds “it is extremely like I.umbellata Meyer,
from America, and I cannot find characters to separate them.”

45b. IromoEa rUBENS Choisy, Convolv. Or. 81 and D(. Prodr. ix.,
371. Convolvalus rubens Wall. Cat. 1421. C. glandulosus Ham. in
Wall. Oat. 2252. Lettsomia rubens Olarke, Flor. Brit. Ind. iv., 195.

Norre BenGar: Rangpur, at Pirgaunj, Hamilton; Parnea, near
Caragola, Kurz ! AssaM : Jenkins! Qibson ! Goalpara, Hamilton ! Simons !
Gauhati, Jenkins ! Silhet, DeSilva ! Cachar, Keenan.

This is, as Choisy says, an Ipomoea not a Lettsomia. M. Choisy does not appear
to have seen fruit; Mr. Clarke says, loc. cit., that he had not seen any. The plant,
Mr. Clarke adds, has been supposed a Rivea ; its facies suggests an Ipomoea in the
vicinity of I. cymosa VAR. culta, from which however, it differs in having fewer flowers
in the umbelliform cymes, a tomentose calyx, & corolla which i3 whitish-purple ins-
tead of dark yellow, and strigose on the plaits externally instead of qmte glabrous,
as well a8 in having glabrous in place of hirsute seeds.

There is no example of Hamilton’s Convolvulus glandulosus at Calcutta, 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 Calcutta by
specimens collected in Assam (exact locality not stated) by Gibson, and 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 Roaburghii. There is however not the slightest difference as to calyx or
oorolla between these specimens and those which form the type of Ipomaa rubens,
so that the separation of a variety lanata, proposed by M. Choisy, appears to be
hardly necessary. The Goalpara specimens in Wallich’s Herbarinm (Convolvulus
bifidus, Ham. Wall. Cat. n. 1421/B and n. 1421/C) are identical with those of DeSilva
from Silhet (Wall. Cat. n. 1421/1) on which the species was founded. Kurz's Purnea
specimens have leaves less densely hirsute above.

The species is evidently very olosely related to the next one of which there is
not a specimen at Calcutta. Being unable to separate it by Mr. Clarke’s description
and figure, the writer asked that the two might be compared at Kew where the type
of Ipomaa Wattii is preserved. Dr. Stapf, who has kindly made the comparison at
Kew writes :—* Lettsomia rubens Clarke, and Ipomwea Walttii are very liko; but note
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the sepals, which are narrower and acute in the latter.” This appears to be the only
tangible distinotion, and is perhaps hardly sufficient to separate the two plants; till
however, full material of Ipomaa Wattis is available it would be improper to propose
the formal reduction of Mr. Clarke’s species, a description of which, taken from the
author’s original diagnosis and figure, is given here.

45 c. Iromora Warrnn Clarke, Journ. Linn. Soc. xxv.,49, t. 22;
leaves ovate-cordate acute, sparingly hairy above and on the nerves
beneath, peduncles long, 3-5-fld., sepals widely oblong acute, hairy.

Naca Hiuns: Kohima, alt. 5,000 feet, Clarke.

Scandent. Leaves 34-2} in., somewhat deeply cordate; petiole 2-8 in. Peduncles
8- in., pedicels 1 in. Sepals -} in. Qorolla 1} in. long, and as much across, white
with a purple tinge. Capsule glabrous }-4 in. diam., seede glabrous.

The chief difference, apparently the only one, between this and Ipomea rubens
lies, a8 already said, in the eepals, which are here widely oblong acute, while in
I. rubens they are widely oblong obtuse and rather shorter.

From the figure quoted, the artist has altogether omitted the tomentum of
leaves and calyx, while the sepals are shown a8 lanceolate instead of widely oblong.

46. TroMOEA PETALOIDEA Choisy.

VAR. typica ; add to localities of F. B. I.:—

BeHAR: Kurz! Wood! Revd. COampbell! CENTL. INDIA: Godaveri
district, Beddome ! Gamble! Sagor, Vicary!

vAR. pauciflora Clarke, Flor. Brit. Ind. iv., 212. 1. petaloidea, var.?
foliis fere linearibus Coll. & Hemsl., Journ. Linn. Soc., xxviii., 97. 1.
petaloidea VAR. linearifolia Kurz. Mss. in Herb. Cale. Add to localities :—

BugMaA : Pegu, at Palawa Zeik, Tonkyeghat, Kurz! Shan Hills, at
Pwehla, 4000 feet, Collett ! Southern Shan States, Manders !

This very distinct-looking variety has also been collected by Dr. King near
Mussorie, in the district where it was firat obtained by Dr. Thomson.

vAR. andamanica Prain; sepals larger, enlarging in fruit, capsule
much larger. Convolvulus platypeltis Span. Linnea xv., 338.

ANpAMANS: Kurz! King's Collectors! Common. DistriB: Timor.

The fruit of this closely resembles Ipomea lactea Wall., but the corolla is much
smaller and is shaggy externally. Spanoghe’s Timor plant, referred by Miquel to
I. petaloidea, is evidently this form.

46 b. Iromoea Kineir Prain: leaves narrow ovate cordate acute
with shallow or deep rounded sinus and rounded auricles, glabrous
above or with the midrib sometimes puberulous, sparingly hirsute on
the nerves beneath, petioles long puberulous ; peduncles glabrous longer
than the petioles, bearing sometimes 1-3, more often a lax branching
cyme of 5-12 flowers, with long smooth pedicels thickened, even in
flower, under the calyx; flowers large, sepals broad ovate obtuse glab-
rous coriaceous, with membranous margins nearly equal; corolla wide
campanulate glabrous exernally ; capsule large, seeds uniformly covered
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with long brownish-grey hairs. Ipomoea cymosa vaR. macra C. B.
Clarke, Flor. Brit. Ind. iv., 212 ; Journ. Linn. Soc., xxv., 49.

Sikgrm: Rishap, eto.,, 2500-5000 feet, very common, King! Gam-
mie ! Clarke! Gamble! BooTaN! Parkes ! Cummins ! Assam : Khasia Hills,
Griffith, Hooker! Gaubati, Simons! Dibrugur, Masters! Naga Hills,
Clarke, Prain! BurMA: Karen Hills, 3000 ft., Kurz! Shan Hills,
3000 ft., Collett !

A large climber: leaves 8}-6 in. by 2-4 in., petioles 1-3 in.; peduncles 2-6 in.
with small deciduous linear bracts at origin of pedicels, which are from 1-2 in. long.
Sepals § in., reflexed but not enlarging in fruit. Corolla white, 2} in. long, mouth
2 in. across. Capsule  in diam.

This isa very distinct species, much nearer to I. petaloidea (with which it
agrees in having thickened pedicels and of which it has exactly the calyx) than to
I cymosa. It is however eagily distinguished from I. petaloidea by its leaves, which
are quite like those of I. cymosa, and by its glabrous corolla.

49. IPOMOEA CARNORA Br.

AdQ to localities of F. B. I :—

PananG: Ridley !

56 b. IroMOEA GRACILLIMA Prain; glabrous, leaves pedately lobed,
lobes narrow, spathulate sub-sinuate, peduncles 1-7 fid., 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.

Upprer BurMA : Moeiktila, Collett !

A slender climber; leaves 1-2 in. diam. petioles 1 in.; pedunocles much larger
than leaves (24 in.) ; sepals § in., corolla §—% in ; capsule § in,

Very closely resembles I. palmata in appearance but is easily distinguished by
its much longer peduncles, its flowers less than half the size, and its very different
seeds.

6. LEPISTEMON Bt.

1. LEPISTEMON FLAVESCENS Bl. Bijdr. 722. Lepistemon Wallichii
Choisy Oonvolv. Or. 61; Flor. Brit. Ind. iv. 216.

Add to localities of F. B. I.:—

Mavay PeNiNsULA:  Perak, at Larut, Scortechini n. 1544 ! DistrIB,

Java, Borneo; Philippines.

Lepistemon Wallichii (Convolvulus cephalanthus Wall. Cat. n. 1402 ; Ipomoea
Wallichii Steud.) scarcely differs from Lepistemon flavescens (Ipomoea flavescens
Steud.) as has been already pointed out by Ohoisy (DC. Prodr. ix, 848.) Choisy,
however, has not seen his way to formally uniting the two plants even when
monographing the natural order; on this account, and also becanse the geographi-
cal areas of the two forms did not then seem to overlap, Mr. Clarke haa kept up the
distinctive name and position of the Indian one; he has however, pointed out how
closely they are related, and how nearly both are allied to still another form from
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Borneo and 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 corolla of L. flavescens, and therefore is not true L. Wallichii; at the
game time it has sepals that are longer and more lanceolate than even in L.
Wallichii, and therefore is not true L. flavescens.

Dr. Stapf writes:— “ I do not think that L. flavescens, L. Wallichsi, and the
Borneo-Philippine plant are specifically distinct. They seem to be very slight
variations of one spocies.” This opinion, coupled with the communication from an
intermediate locality of a form that combines the characters of Steudel’s two
¢“ species,” leads the writer to propose the identification of the Indian plant with
that distributed throughout the Malayan region.

9. CONVOLVULUS Lixr.

* Erect or diffuss, not twining (except sometimes C. glomeratus);
stigmas filiform, nearly as long as, or longer than the style.

t Spiny or spinescent shrubs or under-shrubs.

1. * CoNVOLVULUS LEIOCALYCINUS Boiss. Flor. Orient. iv., 86 ; a rigid
shrub with elongated again 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 sub-hastate bases,
flowers solitary axillary, pedicels shorter than the leaves, sepals glabrous
coriaceous ovate-obtuse mucronulate, corolla white glabrous 5-6 times
longer than the calyx, ovary hirsute, stigmas filiform, as long as the
style. C. lasiopblaeus Jaub. & Spack, Ill., t. 368. OC. lycioides Boiss.
Diagn., Ser. i., 7, p. 29.

Pansas FroNTIER: Duke! BrITiISE BELUCHISTAN : Lace! DISTRIB.
Afghanistan (Bellew) ; Beluchistan, Persia.

Height 8-4 feet; leaves § in. orless; ocalyx § in.; corolla 1-1% 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. * * ConvoLvurLus &PINOSUS Burm. Flor. Ind, 47, t. 19, f. 4 ;
a low much-branched shrub with elongated again much divided branches,
all parts covered with a short adpressed ash-grey silky pubescence,
the 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-fild. 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. iv., 87, not of Desr. nor of Esichwald
C. genistoides Jaub. § Spack. Ill. t. 370,
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Norta-WEeST FroNTIRR : Nal, Duke. DisTrIB. Afghanistan (Griffith)
Beluchistan (8tocks) ; Persia.

Height 1-3 ft. ; leaves 3~} in.; calyx } in. ; corolla {=1 in.

A @escription of this species is necessary for the same reason that ocalls for
one of 0. leiocalycinus. From that species the longer pedicels, the hirsute calyx
and corolla, and the different leaves, easily distingnish it.

1. ConvoLvuLus scINpIcUS Stocks.

+ + Herbaceous not spinescent.

4b. CoNVOLVULUS LINEATCS Linn : Boiss. Flor. Or. iv., 97 ; adpressed
sericeous, leaves oblong; the lower narrowed into a long petiole, the upper
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. Encycl.
Meth. iii,, 549. C. Besseri Spreng. Syst. i, 610.

BriTisE BELUCHISTAN : Quetta, Stocks ! PunsaB FRONTIER : frequent,
Sanders! Duke! ete. DistriB: Europe, N. Africa, Western Asia,
Siberia.

Root-stock woody, stems 4-8 in,, herbaceous numerous, ascending or procum.
bent, lower leaves 2-8 in. by 3~} in., petioles 1 in. or longer, stem leaves -1 in. ;
sepals § in., adpressed sericeous ; corolla rose, 1 in,, externally adpressed, sericeous
on the plaits.

Described for the reasons given under C. leiocalycinus and C. spinosus,

6. CoxnvoLvULUs GLOMERATUS Choisy.

Add to localities of F. B. I, :—

RaJPUTANA : Jodhpur, King !

7 b. CoxnvoLvuLUs TENELLUS Stocks, Hook. Kew Journ. iv., 172;
pale-green, sparingly adpressed hirsute, leaves sessile linear, peduncles
1-3-fld., sepals ovate mucronulate or suddenly acuminate, quite glabrous,
corolla § in, wide, campanulate ; ovary glabrous style very long. Con-
volvulus Stocksii Boiss. Flor. Or. iv., 110 [1879]. C. Rottlerianus var.
tenella Olarke, Flor. Brit. Ind. iv., 219.

8cinps : Cuteh, Stoliczka ! DistriB. Beluchistan (Stocks ! Ball )

Erect striotly 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 is extremely distinct from C. Rottlerianus, and may be at once recognised
by its glabrous calyx and its much longer scarcely hirsute corolla.

Boissier’s name, O. Stocksii, is given because there is a prior name C. tenellu
(Desr. in Lamk. Encycl.) Asthe “C, tenellus” of Desrousses is a Breweria and
not a Convolvulus, there is no reason why Stock’s name should not be used.

7 ¢. CoxvoLvuLus 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
coriaceous ovate-obtuse pubescent externally; corolla twice as long as
the calyx, externally hirsute ; ovary glabrous. A
Urrek BurMa: Shan Hills, at Pwehla, Oollett ! at Koni, Prazer!
Root-stock thick woody ; stems slender prostrate internodes short ; leavea }~1 in.
long, -} in., across, petioles } in. or less; pedicels sometimes 1 § in. long, bracteoles
2 or 1; sepals } in.; corolla white, § in.
* * Gtems twining ; stigmas narrowly oblong or lmear, shorter than the
style.
9. CoNnvoLvUuLUS FLAVUS Willd.
Add to localities of F. B. I.:—
RaJpUTANA : Mt. Aboo, King !
11, ConvorvuLus MICROCALYX Clarke.
Substitute for localities of F. B. I.:—
Misani: Griffith (mixed with Porana paniculata) ! AssaM: Jenkins !

11. PORANA Bournm.

3. PORANA SPECTABILIS Kurz.

Add to localities of F. B. I.:—

AssaM : Naga Hills, at Nichuguard, Clarke ; Lushai Hills at Chang-
gil, Prazer! BurMAR: Shan Hills, Collett ! AnpaMaNs: Coco Islands,
Prain! 8. Andaman, Prain! King’s collectors !

135. DICHONDRA Fogsr.

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 membraneous capsules, each with 1 or rarely
2 geeds.—Species 2, one tropical American, the other cosmopolitan in
the tropics.

1. DicHONDRA REPENS Forst; Chotey, DO. Prodr., ix, 451; a
slender creeping perennial, rooting at the nodes, hoary with minute pube-
scence, or silky; leaves long-petioled, orbicular or reniform; flowers
solitary on peduncles shorter than the petioles; sepals obovate, very
short ; oorolla yellow rather shorter than the calyx; carpels about as
long as the calyx, nearly globular. R. Br., Prodr., 491; Wall. Cat.
1339; Benth. Flor. Austral. iv, 438 ; Ooll. & Hemsl., Journ. Linn. Soec.

xxvii., 99.
UrpEr BueMA : Taong-Doung Mts., Wallich ! Shan Hills, Collett !
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King's’ Colleciors! Distets. Tropical and sub-tropical regions of both
hemispheres.

Leaves §<1 in. diam.; petioles sometimes 2 in. (in Wallich’s specimens as much
as 4 in.) long, sepals about 1 line long.

15. CUSCUTA LiNw,

1. CuscuTA REFLEXA Roxb.

Add to localities of F, B. I. :—

Ueper BurMAH : Karen Hills, Mason ! Shan Hills, Collett ! King's
Collectors! Hotha, J, Anderson !

Add to distribution :—China.

4. CuscuTa CHINENSIS Lamk.

Add to localities of F. B. I.:—

Urrer BurMaA : Shan Hills, King's Collectors !

~——~

Natural History Notes from H. M. Indian Marine Survey Steamer
¢ Investigator,” Commander C. F. Oldham, R. N., Commanding. Series
II., 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 Museum.

Plates VI & VII
[Received 81st May:—Read 6th June.]

INTRODUCTION.

The collection of deep-sea fishes recently added to 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, Pecilopsetta, Chlorophthalmus, Xenomystaz, (a re-
markable deep-sea Eel of the Sauromurnesocine 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 our knowledge of
the geographical relations of the fish fanna of India may yet be filled up.
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From reeent experience, as from experience gathered in the past,
it appears that the most promising ground for exploration, in these
Seas, is that which lies between 150 and 250 fathoms.

I may state, in conclusion, that the species here described, but not
figured, will in all probability be figured in next year’s issne (Part III.)
of Illustrations of the Royal Indian Marine Steamer ¢ Investigator.’

ACANTHOPTERYGII.
Family Percidse.
AcroroMA, Schleg.
Parascombrops, Alcock, J. A. 8. B., Vol. LVIII, pt.ii., p. 296: PMelanostoma,
Déd., Denk, Ak. Wien, XLVIIL., p. §.
1. Acropoma philippinense, Gthr.

Acropoma philippinense, Gthr. Zool. Chall. Exp. Vol. I., pt. vi, p. 51.

Parascombrops pellucidus, Alcock, J. A. 8. B, 1889, Vol. LVIIL, part ii, p.
296, Pl. 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 genoric name Parascom-
brops proposed by me in 1889 for this species is only a synonym of
Acropoma, and must therefore be withdrawn,

Family Scorpesenide.
Mixnous, C. V.
2. Minous inermis, Alcock.

Minous inermis, Alcock, J. A. 8. B., 1889, Vol. LVIIL, pt. ii., p. 209, Pl. XXII.,
fig. 4; and Annals and Magazine of Nataral History, Sept. 1892, p. 207.

Speclmens of this species dredged this year in the Bay of Bengal
off Madras, at 133 fms., are encrusted with the same commensal Hydroid
(Stylactis minot) as the specimens dredged off the Mihinaddi, 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 Berycidee.
HorLosTETHUS, 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 & new addition to the record of the Indian Fauna.
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Family Trichiuridse.
Tavrsires, C. and V.
4. Thyrsites bengalensis, n. sp., PL. VL, fig. 1.
Closely related to Thyrsites prometheoides, Blkr.
2 1.
B.7. D, 18'1344' Aol P VL

Length of head two-sevenths of the total (caudal included), and
twice the greatest height of the body.

The snout, which bas the usnal Trichinrid 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 orbit and the pupil.
There is a single row of distant fang-like teeth in the premaxillary,
which in front, to the number of three or four, 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. Pseudobranchise large.

The head and body are invested in a thick silvery scaleless skin.
The lateral line bifarcates 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 curve to the middle line, or a little ventrad of it,
and then taking a somewhat sinuous conrse to the candal.

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 single fluted

ine.
¥ 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 & small air-bladder and seven large
but delicate pyloric ceeca.

Colours in spirit : burnished silver, with the mid-dorsal line, from
gnout 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
candal fin dusky.
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The largest specimen measures 535 inches.
Loc. Bay of Bengal, Station 162, 145/250 fathoms. This species has
the true bathybial facies.

Family Trachinide.
Group Trachinina.
BeuBrors, Steindachner.

Bembrops, Steindachner, 8B. Ak. Wien, 1877, Vol. LXXIV., pt. i, p. 311,
Bathypercis, Alcock, J. A. 8. B, 1898, Vol. LXII, pt. ii., p. 177. -

5. Dembrops caudimacula, Stdr.
Bembrops caudimacula, Stdr., 8B. Ak. Wien, 1877, Vol. LXXIV,, pt. i, p. 312,

Two small specimens of this species were dredged in the Bay of
Bengal, at Station 170, 107 fathome, 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., 1898, 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 merely & synonym of Bembrops, and must be with-

Family Pediculati.
LopH1vus, Art.
7. Lophius lugubris, n. sp.

Very closely allied to L. mutilus, mihi.

B.6. D.38/1/7-8. A.5-6 C.8 P.13. V.1/5.

Cephalic disk subcircular, its diameter not quite one-half the
total (caudal 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 fangs 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 single rigid
fang, or a pair, at either "extremity of the head of the vomer; and
an uneven row of 4 or 5 rigid fangs along each palatine.

Eyes small, their major diameter being about one-seveuth 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 are 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. Thesecond part of the spinous dorsal
is represented by a single filament about two eye-lengths long, arising
near the hinder limit of the cephalic disk.

Colours in spirit: very dark sepia mottled with black: tongue
dusky. Length 4. 25 inches.

Loc. Station 151, off Colombo, 142 to 400 fms, -

This species is very closely related to Lophius mutilus, mihi (J. A.
8. B., Part IT of 1893 ; and Zoology of the R.I. M. 8. ‘Investigator’,
Fishes, Part II, pl. X, fig. 2), from which it chiefly differs in having the
second part of the spinous dorsal fin represented by a single well-
developed spine, instead of by two hidden rudiments,

HavievTZA, C. & V.

8. Halieutsea fumosa, n. sp.

B.6. D.4. A. 4 C.9 P.13. V.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.
~ Egyes large, their diameter being between one-seventh and one-eight
the length of the cephalic disk: interorbital space very slightly con-
cave.

The caudal 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 caudal 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 mature female—is about 4 inches long, and

2-4 inches across the disk.

Laoc. Bay of Bengal, Station 162, 145 to 250 fms.

SyNopsis oF THE INDIAN Sprcies or Halieutza.

1. Disk markedly broader than long, with the spinature of its dorsal surface
remarkably feeble, and with the skin of its ventral surface soft, thick, glandular

and absolutely smooth.,

[Interorbital space rather broad and very slightly concave eyes large:
mouth-cleft wide, two-fifths of the width of the very wide disk: four rays in
the dorsal fin: colour smoky blue].—H. fumosa.

IL. Disk nearly circular,
or only slightly broader
than long, with the spi-
nature of its dorsal sur-
face strong and coarse,
and with the skin of its
ventral surface leathery
and either spiny or
granalar.

i. Under surface of
disk granular or with
scattered spines: in-
terorbitalspacerather
narrow and markedly
concave : eyes small,

L

a. Under surface of
disk with scattered
spines between which
the skin i3 rough
cleft of the mouth
narrow, about one-
third the width of the
disk : four rays in the
dorsal fin: ventral
fins broad: ocolour
pink.—H. stellata, C.
&V

b. Under surface of
disk finely and very
closely and uniform-
ly granular: cleft of
the mouth broad,
nearly half the width
of the disk: five rays
in the dorsal fin : ven-
tral fine long and
slender: oolour 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.

[Mouth-cleft wide, nearly half the width of
the disk: five rays in the dorsal fin: ventrals
broadish: colour crimson to bright pink).—H,

éoccinea,
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Family Cataphracti.
Pasisreravs, Lacép. }
9. Peristethus Rivers-Andersoni, n. sp., Pl. VI, figs. 2, 2a, 2b,
D. 6/22. A.21. L. lat. 32.

The pre-orbital processes, which are bluntly pointed depwressed 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 upsianding
hook.

The pre-opercular ridge is remarkably salient but is sharply trunea-
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 surpass 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 surmounted
posteriorly by a strong recurved 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 carine are slightly produoed 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,
ANACANTHINL
Family Gadidee.

PrysicoLus, Kaup.

10. Physiculus argyropastus, Alcook. .
Physiculus argyropastus, Aloock, J. A. 8, B., 1893, Vol, LXII, Pt. ii, p. 180, pl.
IX, fig. 8.
Pr. . 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 Physieulus roseus—the only
other Indian specios ——as the following tabular statement shows :—

CoMPARISON OF THE INDIAN SPECIES OF Physiculus.
Physiculus roseus, Physiculus argyropastus.

Greatest height of the body a little Greatest height of the body a little
over one-gixth of the total (with caudal). over one.seventh the total (with caudal).

Jawbones broad and massive. Jawbones thin and narrow.

Barbel stout and fleshy, about as long Barbel filiform and inconspicuous,
as the eye. never half the length of the eye.

First ray of first dorsal fin prolonged. No prolonged dorsal ray.

Beven ventral rays, the longest, (outer- Bix ventral rays, the longest (outer-
most) of which only just surpasses the most) of which reaches to the 12th or

orgin of the anal. 13th anal ray.
Uniform rose red. Body with a reddish tinge; fins
soarlet.

Family Ophidiids.
GryeroPHIDIUM, Alcock.

11, Glyptophidium macropus, n. sp., P1. VI, fig. 3.

In character quite similar to Qlyptophidium argenteum (Ann. Mag.
Nat. Hist., Nov. 1889, p. 390, and Zool. H. M. I. M. 8. ¢ Investigator,’
Fishes, Pa.rt L, PL IL, 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
trank proper, is nearly one-fourth of the total, and has the muciferous
channels greatly developed, but the frill-like crests which delimit them
—with the exception of the one in the middle line—low. The short
trunk falls abruptly to the low finely tapering tail.

The snout, which does not overhang the equal jaws, is a trifle more -
than one-fourth the length of the head, and not quite equal to the major
diameter of the large subcutaneous 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 a foeble spine above : gill openings very wide, the
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gill-membranes being separate throughout: gill-lamin® very narrow:
gill-rakers on the outer side of the first arch numerous (over 25 in
number), close-sct, long, setiform: pseudobranchise 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 half of the greatest body-height in length: the caudal, which is
only about one-third the length of thé head, is conflnent with the other
vertical fins. Pectoralslargeand pointed, with a thick fleshy base : their
length is nearly equal to that of the postrostral portion of the head.
The ventrals arise close together at the pectoral symphysis : each consists
of two long rays, the inner of which is an eye-length longer than the
head.

Intestine long and much convoluted: 7 or 8 very small pyloric
cmca: 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.

NeosyraiTes, Goode and Bean.
12, Neobythites squamipinnis, Aleock.

Pycnocraspedum squamipinne, Alcock, Annals and Magazine of Nalural History,
November 1889, p. 386.

Further 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,
Macrurus, Bl
Subgen. Celorhynchus.
13. Macrurus flabellispinnis, n. spe
B.6. D.*¥1/8. A.95. P.16. V.7. Pyl cwc. oirc. 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 acutely-pointed snout is about two-fifths
the length of the head, and about 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 whioh is two-fifths the major diameter of the eye) with an anterior
ciroular opening, and the posterior opening much larger and reniform—
the two openings being separated by a narrow bridge of skin.

The mouth is quite inferior: the maxilla reaches almost to the
vertical through the posterior border of the orbit. Villiform teeth in
s narrow tapering band in the lower jaw; and in a broader and longer
band in the upper jaw, where the outer row is slightly enlarged.
Barbel slender, not much more than half an eye-length long.

Gill-openings wide, the membranes free: gill-rakers mdlmentary
gill-laminm 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 bave usual-
ly eight similar great spiniferous ribs, the radiate arrangement of which,
though very distiact, is not quite so marked : oocasionally 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 firat spine of the first dorsal fin is a mere tubercle; 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 pointed,
and their length is not quite equal to that of the postorbital portion of
the head. The outer ray of the ventrals is prolonged, but is not quite
equal in length to the longest pectoral ray.

Stomach large and siphonal: at least 40 large long pyloric caca :
air-bladder small, and with a thin wall.

Colours: dark stone-grey; fins and pharyngo-branchial walls blue-
black ; parietal perjtoneum silvery-grey.

Length 19 inches.

Loc. Station 150, Laccadive Sea, 719 fms.

This species is very closely allied to M. japomicus 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 & little more than the greatest
height of the body, is only just over one-eighth of the total, the tail
forming a long lash. R

Snout trihedral, with strong median and lateral tubercles, 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 one-fourth.

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 haviog usnally six (sometimes,
eight) 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 elon-
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 (rudimentary) pyloric caeca.

Colour: silvery grey; throat, gill-membranes, belly, and paired
fing black ; vertical fins blackish,

Length 11 inches.

Loc. Laccadive Sea, Station 150, 719 fms.



THE INDIAN SPECIES OF Celorhynchus and Macrurus.

1. Koy to the Indian Species of the Sub-genus Ccelorhynchus.

1. Scales of the body with distinctly radiating
spiny ridges, all of which are uniform in size and
spinature : pyloric ceeca about forty in number,

II. Scales of the body with parallel spiny ridges,
the spinature of the middle one of which is by far

the strongest: pyloric ceeca twelve in number......

~

1. 8ix branchi-
ostegals: [sevento 4
nine rays in the
ventral fin].

eesccecssce

1. Scales of the body with not more than five spiny ridges: six rows of
scales between the after limit of the first dorsal fin and the lateral line:
body with numerous oross-bands.—Macrurus (Celorhynchus) quadricristatus.

2. Bcales of the body with usually eight spiny ridges: four rows of
scales between the after limit of the first dorsal fin and the lateral line:
colour uniform dark stone-grey...Macrurus (Celorhynchus) flabellispinis,

2. Key to the Indian Species of the Sub-genus Maorurus.

1. 8Se first dor-
sal fin o —
more than twicethe length of the
head : eight raysintheventral fin.

2. No greatly prolonged spine
in the dorsal fin : seven to nine
rays in the ventral fin,

8. Macrurus (Celorhynchus) parallelus, Gthr.

Macrurus (Macrurus) lophotss.

ii. Scales large, with about seventeen oblique crowded rows of spinelets.

{ i. Scales small, with five or six well-spaced parallel rows of spinelets.

i. Scales with rows of spinelets all

¢ of which are of uniform small size :

greatest height of the body much
exceeding that of the tail.

ii. Bcales with rows of spinelets of
which those in the middle row are
oonsvicuouslv larger than the others:
' * delimited from
§ _ in the ventral fin.

Macrurus (Macrurus) macrolophus.
a. Seven rays in the
ventral fin : snout blunt
—notlongerthantheeye.......
Macrurus (Macrurus) hemtis.
{ b.Eightrays in the ven-
tralfin: snout sharp—
longer than the eye..Ma-
crurus (Macrurus) wood-
masont.

—

eeeMacrurus (Macrurus) hoskynii.
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BarEYGADUS, Gthr,
15. Bathygadus furvescens, n. sp.
B.7. D.10. P.15. V.8. Pyl eme. 20.

The length of the head is a little-more than 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 mouth 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
short, 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 usual 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 cmca, 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 peritoneum black.

Length : 20-5 inches.

Loc. Station 150, off the Maldives, 719 fms.

Family Pleuroneetidse.

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 being armed with a single row of long slender depressible teeth.
Eyes on the left side. The dorsal fin commences near the tip of the
snout, its rays, and those of the anal, being simple, slender, and
scaleless. Scales minute, membranous, hardly 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. Chascanopsetta lugubris, n. sp., P1. VL., fig. 4.
B.7. D.115. A.80. C.16. V.6.

Body long, low, tapering, 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,—reaching nearly to the angle
of the properculum. Each jaw is armed with a single row of sharp
eurved teeth 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 point.

A 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—about two-thirds the length of the eye.
The nostrils are 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 gill-laminse
are delicate, and there are no gill-rakers.

The body and the post-orbital portion of the head are covered with
minute membranous hardly imbricating scales, which are somewhat
enlarged along the lateral line. The lateral line on both sides has a
strong sinuous carve above the pectoral fin.

The fin-rays are weak and filiform: the dorsal begins in front of
the eye, on the snout. The caudal peduncle is strongly constricted,
and expands again at the insertion of the fin, which is long and
pointed,—6} in. the total length. The pectorals are slender: that on
the coloured side is much larger than its fellow, its upper rays being
nearly as long as the candal. Both ventrals are well developed.

Colours: dull dusky brown, the peritoneum 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.

PorciLopseTTa, Gthr.
17.  Poecilopsetta maculosa, n. sp., Pl. VI, 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 latter is nearly one-
third the length of the head—the upper eye being markedly larger.
The eyes are on 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 obliqgue and narrow, the maxilla being
hardly more than one-fourth the length of tho head: the jaws are
equal in front and equally developed on both 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 bead, body, and caudal fin are covered with minute thin cycloid
scales: the lateral line has a 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-fourth 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 circumference of the body; pectoral with a black blotch,
candal with two—one above, the otker below: left side with several
longitudinal series of black blotches along the middle of the body, and
with a series round the circumference of the body, corresponding blotch
for blotch with those on the coloured side.

Length nearly 3-75 inches.

Loc. Bay of Bengal, Station 162; 145-250 fms.

18, Pecilopsetia praelonga, n. sp., Pl. VIL, fig. 2.

D. 58-60. A.45-47. V.6. C.18.

Closely resembling P. maculoss, 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 caudal: 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 begins above the hinder limit of the
upper eye, and its longest rays are over one-third the greatest body-
height in length : the caudal fin is narrow elongate and pointed.

Colours: right side hyaline grey, all the fins black; a series of
black 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 species.

The largest specimen measures 375 inches.

Loc. Off Colombo, Station 151 ; 142-400 fms.

SoLga, Gthr.
19. Solea umbralitis, n. sp., Pl VIL, fig. 3.
D.70. A.50. C.18. P.0. V.5, L, lat. circ. 80.#

The height of the body is 21 in the total without the caudal. The
length of the head is sometimes a little more, sometimes a little less
than a third of the total without the caudal (in adults). The snout
is but slightly hooked: its length is twice tbat of the eye aund from
two-sevenths to a quarter that of the head. The eyes are nearly or
quite a 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 spirit: 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 bluish-black or black :
underside smoky in rather more than the posterior half. The black
blotches are sometimes circumscrihed by a light areola.

Length of a nearly mature female, 425 inches.

Loc. Bay of Bengal, Stations 169 and 170; 91-107 fms.

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. It is however closely
allied to Solea cyanea, and also to Solea melanosticta, Peters (MB. Ak.

* To its termination behind the upper eye.
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Berl., 1876, p. 845), and Solea katana, Gthr. (¢ Challenger’ Shore
fishes, p. 49, pl. XXI., fig. C.)—all being comparatively deep-water
forms of the East Indian Seas.

ArsoRISTIA, Kaup.
20. Aphoristia trifasciata, n. sp., Pl. VIL, fig. 4.
D.87-89, A 75-77. V.4. C.12. L.lat 80 to 82. L. tr. 38 to 40.

The length of the head, which is a trifle less than the height of
the body, is one-fourth the total without the caudal. The length of the
snout, which is about 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 teeth 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 qaite
80 long. The ventral fin is about 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 measure 4 to 4% inches.

Loo. Bay of Bengal, Station 162; 145-250 fms., and Station 164;
195-210 fms.

This species is akin to Aphoristia 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.

SyYNopsis OF THR INDIAN Sprcixs or Aphoristia.

t 1. The mouth-cleft extends to or
beyond the middle of the lower eye,
owing, not to the greater gize of the
mouth, but to the more anterior posi-
tion of the eyes: the origin of the
ventral fin is hardly an eye-length
1. Both sides ocoloured, mno distant from that of the anal.......... 4. gilesis.
cross-stripes: height of the<
body rather over one-fourth 2. The mouth-cleft, owing
the total (with candal). to the more posterior position
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-masons,
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(1. The length of the head is

one-fourth the total (without

candal) : mouth-cleft large,

reaching well beyond the middle

of the lower eye: the largest rays

of the vertical fins are more than
II. Only the left side colour- half the greatest body-height:

ed, striped with orou-bands:J three cross-bands..ceceeesreresecne A. trifasciata,

height of the body markedly

less than one-fourth the total 8. The length of the head

(with caudal). is one-fifth the total (without

caudal): mouth-cleft small,

hardly surpassing the front

edge of the lower eye: the long-

est rays of the vertical fins are

from two-fifths to one-third

the greatest body height : six

{ or seven cross-bands........... A septemstriata.

PHYSOSTOMI.
Family Scopelide.
CHLOROPHTHALMUS, Bonap.
21. Chlorophthalmus corniger, n.sp., Pl. VL, 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-8ea Fishes, p. 193, pl. Ly, D.), from which it appears to differ
only in colour, and in having a pair of strong flat spines on either side
of the salient mandibular symphysis.

Colours in spirit silvery-grey with numerous 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.
Loc. Bay of Bengal, Station 153; 145-250 fathoms.

Family Mursenidsee.
Group Anguillina.
ConaroMuRENA, Kaup.
22. Congromursna musteliceps, n. sp., Pl. VIL, fig. 5,

Allied to 0. megastoma, Gthr., O, squaliceps, 0. nasica and 0. macro-
cercus (=0. longicauda, Aloock, 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 head, 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 sitnated 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 large. Minute teeth
in broadish bands in 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 narrow, 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.

SyNopsis oF THE INDIAN 8pPECIES OF Congromurena.

I. Head much shorter than the trunk proper: tail but little longer than the
head and trunk combined,—C. anago, Schleg.

II. Head nearly equal in length to the trunk proper: tail nearly twice as
long as the head and trunk combined : —

i. Snout narrow, and tapering to & very sharp point,—its length between ome-
fourth and two-ninths that of the head: cleft of the mouth not extending much
beyond the middle of the eye,—C. musteliceps.

ii. Snout broadish or broad, and blunt pointed: cleft of the mouth extending
much beyond the middle of the eye :— '

a. 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.
squaliceps.

1. Eye in the adult half the length

- of the snout: one or two of the vome-

b. Snout one-fourth the rine teeth conspicuously enlarged,—
length of the head, its mucous C. nasica.

channels opening by large

and conspicuous pores : pecto- 2. Eye in the adult about two-
rals small, about as long as thirds the length of the smout: no
the snout. enlarged teeth on the vomer,—C.

macrocercus (=C. longicauda, Aleock,
nec Ramsay and Ogilby.

.

Group Mursnesocina.
XENoMYSTAX, Gilbert.
Gilbert, Proc. U. 8. Nat. Mus., Vol. XIV., 1891, p. 348.
23. Xenomystax trucidans, n. sp.
Head about equal in length to the trunk, the lalter 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 snout, 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 eye-length 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 crowad-
ed bands, acicular or caniniform, and for the most part depressible:
those in the upper jaw are in two bands—an outer very broad-band of
large depressible teeth in four series which increase in size from with-
out 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 téeth, which are much
enlarged, are in a broad patch standing outside the closed mouth: the
mandibular teeth are in at least five series increasing in size from
without 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. Tongue 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 narrow
interspace.

Vertical fins well developed, the dorsal beginning just in advance
of the gill-opening. Pectorals narrow, pointed, more than half the
snout 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 air-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 pores of
the head and lateral line brilliant white.

A mature female between 25 and 26 inches long.

Loc. Laccadive Sea, Station 150; 719 fathoms.

This species appears to differ from Xenomystas 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 nearer approximation
of the gill-openings, and the greater length of the pectoral fins.
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Group Nemichthyina.
NreuicrTays, 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 tapering snout, is between one-seventh and one-eighth of the
total. The diameter of the subcutaneous 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 are curved at tip as in N. infans.
Small recurved asperities in crowded bands form the dentition of the
jaws and vomer.

The vent is situated 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.

Noscales, The lateral line is marked by a .series of small glist-
ening pores which are arranged with beautiful regularity 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—Ilike
those of Notacanthus—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 pectorals are large, and are half as long as the post-orbital
portion 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 Halosauridse,
HaLosAURUS, Johnson.
25. Halosaurus mediorostris, Gthr.

Halosaurus mediorostris, Gthr. ¢Challenger’ Deep Sea Fishes, p. 289, pl.
LIX, fig. C.

A single specimen was dredged in the Laccadive Sea, at Station



1894.) A. Alcock—Retent Collection of Bathytial Fishes. 137

150, in’ 719 fathoms, and is now for the first time recorded in the Indian
Fauna,

PLECTOGNATHI.
Family Sclerodermi.
TRIACANTHODES, Blkr.
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 acicular spine-
lets, each of which is deeply imbedded in a fleshy papilla. The first
dorsal spine is of pre-eminent size,—more than half the height of the
body, but is neither so long nor so stout as the single recurved spine
of the ventrals. All the spines are armed with numerous small barbs,
In the axil of each ventral spine is a single minute filiform ray.

Colours : uniform blue-black, the spiniferous papille 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.
Prate VI.

Fig. 1. Thyrsites bengalensis. .
g;’g“'zg’ } Peristethus rivers-andersoni,
Fig. 8. Glyptophidium macropus.
Fig. 4. Chascanopsetta lugubris.
Fig. 6. Chlorophthalmus corniger.

. Prate VIIL

Fig. 1. Poecilopsetta maculosa.
Fig. 2. Poecilopsetta preelonga.
Fig. 8. Solea umbratilis.

Fig. 4. Aphoristia trifasciata.

Fig. 5. Congromurensa mausteliceps.
Fig. 6. Triacanthodes ethiops,

J. . 18
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’

Natural History Notes from the Royal Indian Marine Survey Steamer ¢ In-
vestigator,” Commander C. F. Oldham, R. N., commanding.-- Series
11., No. 12. Note on the sound produced by the Ocypode Crab, Ocypoda
ceratophthalma. By Surarox-Capraixy A. R. AxpErson, B.A., M.B,,
NATURALIST TO THE INDIAN MARINE SURVEY.

[Received and Read 4th Jnly..]

Although in several Brachyuorous Decapod Crustaceans stridulating
ridges have been most carefully described and figured, in only one
solitary instance can I find any observations regarding 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
had been observed to possess. In this note I venture, therefore, to describe
the sound produced by the well-known stridulating 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 sound, by_ means of a series of minute ridges
on the inner surface of the hand, which 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 épund produced. In ‘the Administration
Report of the Marine Survey of India for 1891-92, Surgeon-Captain
A. Alcock relates his experiences of the musical powers of the red
Ocypoda macrocera, and with this solitary exception, I am unable to
find any record of similar powers having been observed in any other of
the Ocypodes.

In Ocypoda ceratophthalma the stridulating organ consists of a
ridge coarsely striated above, finely striated below, borne on the inner
surface of the hand of the larger chela. This ridge is rubbed across a
smooth raised ridge on the ischium of the same chela, and by slowly
rubbing the opposed ridges togetber, and placing the crab over the
mouth of a wide-necked bottle to act, like the crab’s burrow, as a
resonator, an exact reproduction of the sound emitted by the crab,
during life, can be obtained. One bright hot sunshiny morning in Nov-
ember, as I was walking along the shore of Bingaroo, one of the Lakadive
Islands, which is only occasionally visited by the inhabitants of the
other islands of the same atoll, I was surprised to hear a loud croak-
ing noise, that appeared to proceed from the edge of the scrub jungle



1894.] A. Alecock—A New Brachiopod. 139

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 proceeded 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,
8o that they act as excellent resonators. The cause 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.

Natural 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 Museum.

PLATE VIIL

[Received and Read, 4th Jaly.]

. Of the Brachiopoda of Indian waters but little appears to be
known. Lingula and Crania 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 four seasons
systematic dredging, 1888-1892, on board the ‘ Investigator,” only once
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 & Terebratula of remarkable
size, dredged in the Laccadive-Maldive basin, off the island Uligdnu of
the Northern Maldive atoll, at a depth of 719 fathoms, on a bottom of
fine coral sand. The species is represented, unfortunately, omly by a
dead shell, which however was quite perfect.

TEREBRATULA, Llhwyd.

Terebratula Johannis-Davisi, n. sp., Plate VIII.

Shell pyriform, inequilateral, thin but strong, its surface smooth
except for the concentric lines of growth, and microscopically
puuctate : in colour purple-brown.,



140 A. Alcock—A New Brachiopod. [No. 2, 1894.]

The shell is remarkable in being inequilateral, having & well-mark-.
ed bulge to the left side (the shell being held ventral valve downwards
and beak pointing backwards) : and this asymmetry is shown by the
lines of growth to have existed from an early period of life.

The dorsal valve is slightly more convex than the ventral; and
both valves have the margin simple, entire, and broadly turned over
and bevelled all round.

Internally, the dorsal valve has very prominent cardinal processes,
and a small slender loop, the greatest convexity of which does not
reach forward beyond 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 tramsversely striated,
and the beak being truncated by a thick-edged foramen.

Greatest length of the shell 73 millim., greatest 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.
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The collection described in the present paper numbers 98 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)
Engystenopus, a deep-sea Stenopid, differing from Stenopus chiefly in
the simple unsegmented carpopodites and propodites, and the simple
claw-like dactyli, of the 4th and 5th pairs of trunk-legs; (2) Bathyan-
kyristes, a Galatheid, which differs from Munidopsis only in having the
2nd, 8rd, and 4th pairs of trunk-legs sub-cheliform ; and (3) Archaeo-
plaz, a Gonoplacid (?) crab of a remarkably antique facies, which
appears to be closely connected also with Cymopolia.

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.ou 19
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belong also to gemera mnot before recorded from Indian waters, are
worthy of mention :— Petalophthalmus, Benthesicymus, Eiconazius, Calo-
caris, Uroptychus, and Ethusina. Calocaris is represented in our collec-
tion by the cosmopolitan Calocaris macandree, Bell. We have figured
our three new generic types (Plate IX.) on account of their greater
importance ; but figures are being prepared of all our new species, and
we hope that they will be published in next year’s issue (Part IIL.) of
Illustrations of the Zoology of the Investigator. Figures of the new
species of Glyphocrangon and of Pentacheles, among which those referred
to in the present paper (with ome exception) will be found, are pub-
lished in “ Illustrations of the Zoology of the R. L. M. S. Inmvestigator,
Part I1,” now in course of issue.

List of the * Investigator” Dredging Stations referred to tn the present paper.

of Bottom
Station sps Depth in| Nature Tem-
Number. Position. fathoms. Bottom. perature;
Fahr,
116 | Andaman Sea, Lat. 11° 23’ 6” N.,
Long. 92° 47’ 6” E 405 Green mud. 47°
121 | Laccadive Sea, Lat. 14.° 85’ 16” N.
Long. 72° 2 87 E | 1,140 | Coral mud. 87°5°
122 | Laccadive Sea, Lat 12° 6’ 85’ N,
Long. 71° 85’ 60’ E 866-880 | Globigerina ooze.| 42°
124 | Laccadive Sea, Lat. 10° 477 467 N Large débris of
Long. 72° 40’ 20” E. 705 Reef Coral. 4
126 | Laccadive Sea, Lat. 10° 7' 60” N
Long. 74° 42°30” E. . ... | 1,250 Blue mud. 36°
126 | Laccadive Sea, Lat. 8 49’ 0’ N
Long. 78° 18’ 45” E. 1,370 Coral mud. 36°
127 | Laccadive 8ea, off the Island of Globigerina and
Minnikoy ... 1,200 Coral ooze. |
128 | Off Ceylon, Lat. 6° 68’ N Long. 77°
26’ 50” E 902 Green mud. ?
129 | Bay of Bengal off Godvari Delta.. 270 Mud. 61°
130 | Bay of Bengal, off Godivari Delta... | 258-281 Mud. 61°
131 | Bay of Bengal, Lat. 16° 01’ N.,
Long. 81° 25’ E. 410 Mud. 456°
132 | Bay of Bengal, Lat. 12° 650’ N,,
Long. 81°30' E. ... ol a1 Mad. 45'5°
135 | Laccadive Sea, Lat. 15° 29’ N, Foraminifers in
Long. 72° 41’ E. 559 Green mud. 47
144 | Laccadive Sea, Lat. 15° 05' 06” N
Long. 72° 48’ 10” E. . |l 172 Sand. ?
145 | Laccadive Sea. Lat. 16° 05 03” N
Long. 72° 38’ 10" E 696 Green mud. ?
1560 | Off the Northern Maldive Atoll
Lat. 7° 05’ 45” N, Long. 756°04’ E 719 | Fine Coral Sand. P
151 | Off Colombo 142—400 Mud. P
159 | Bay of Bengal, Lat. 14° 05’ 55” N,
Long. 80° 25’ 20” E.. 112 Mud. ?
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Sta Bottom
tion aes Depth in Nature of Tem-
Number. Position. fathoms. Bottom, perature;
Fahr.

162 | Bay of Bengal, Lat. 13° 51’ 12" N,,

Long. 80° 28’ 12"’ B 145-250 Mud. ?
163 | Bay of Bengal, Lat. 13° 45’ 88” N

Long. 80° 29’ 87 E 210 Mud. ?
164 | Bay of Benga.l La.t 13%41/27” N

Long. 80° 82’ E 195-210 Mud. 51-2°
166 | Bay of Bengal, Lat. 13° 84’ 56 N

Long. 80° 82’ 12" B. . 138 Mud. 54'8°
169 | Bay, of Bengal, Lat. 13° 05’ 277 N Sand, Shells, and

Long. 80° 33’ 44”, E.. 21 Mud. ?
170 | Bay of Bengal, Lat. 13° 01/ 06" N Sand Cinders and

Long. 80° 36’ 56 E. . 107 Mud. ?
172 | Bay of Bengal, Off Trincomales ... 200-350| Green Mud. [58°-49-8°
178 | Bay of Bengal, Off Trincomalee ... 609 Brown mad. 44°
176 | Laccadive Sea, Lat. 11° 47/ 06 N.,

Long. 78° 67/ 30" E 1070 Green Mud. 87:6°
177 | Laccadive Sea, Lat. 1%° 47" 49” N

Long. 78° 07’ E. 636 Green Mud. 44'2°

MALACOSTRACA.
Order SCHIZOPODA.
Family Lophogastride.

The colour in life was smoky pink.

GNATHOPHAUSIA, Suhm.

1. Gnathophausia zoa, Suhm, G. O. Sars.
G. O. Sars, ‘Challenger’ Schizopoda, p. 44, pL vi., figs. 6-10; and A. Milne-
Edwards, Rec. Fig. 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 Gnathophausia
Sarsii, Wood-Mason, which was founded on an injured specimen, with

these perfectly preserved specimens, that the latter species should be
included here.

TrYsANOPODA, Edw., G. O. Sars.
2. Thysanopoda obtusifrons, @. O. Sars,
@. O. Sars, ‘Challenger’ Schizopoda, p. 102, pl. xviii, figs. 1-14,

A large female was dredged in the Laccadive Sea, Station 125;
1,250 fms.

This species is new to the Indian fauna.
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Family Myside.

PeTALOPHTHALMUS, Willemoes-Suhm.
3. Petalophthalmus armiger, Willemoes-Suhm.

Willemoes-Suhm, Trans. Linn. Soc. (2) i. 40, pl. viii; and G. O. Sars, ‘Challen-
ger’ Schizopoda, p. 174, pl. xxxii., figs. 1-9.

A male, 32 mm. long, from the Laccadive Sea (Station 128), 902
fms,, agrees exactly with the figures and descriptions of this remarkable
species from the tropical Atlantic.

Order DECAPODA.
Sub-order MACRURA.
Tribe PENAZIDEA.
Family Penidee,
Sub-family Parapensina.
ParaPENZUS, S. I. Smith.
8. I. Smith, Rep. U. 8. Fish. Comm. for 1886, (18861, p. [81].
4. Parapenssus fissurus, (Sp. Bte.)
Penzus fissurus, Sp. Bte., ‘ Challenger’ Macrura, p. 263, pl. xxxvi, fig. 1.

This species occurred (J and Q) at Station 166, in the Bay of
Bengal, 133 fathoms.
The branchial formula is :—

Somite. Podobr. Arthrobr. 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 5 17+2 Ep.

MEeTAPENZEUS, Wood-Mason.
Wood-Mason, Ann. Mag. Nat. Hist., October, 1891, p. 271.
5. Metapenssus coniger, Wood-Mason,
Wood-Mason, Ann. Mag. Nat. Hist., October, 1891, p. 272.

This species occurred in almost every haul in the Bay of Bengal,
between 100 and 250 fms.
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6. Metapensous rectacutus, (Sp. Bte.)

Penzus rectacutus, Sp. Bte., ‘Challenger’ Macrura, p. 266, pl. xxxvi, fig. 2,
Q only.

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, apparently, not 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 is 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 carved 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 Pensus rectacutus,
and as he records that the females, for which he establishes the species,
were also found associated, as in our case, with Pensus serratus, from
which he separated them only on account of certain differences in the
¢ thelycum,” it is not unreasonable to suspect, in the light of our far-
ther extended observations, that Pemsmus (Metapenssus) serratus and
rectacutus may be male and female of a single species.

Sub-family Solenocerina.
SOLENOCERA, Lucas.
7. Solenocera heztii, 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.

Solenocera 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. hextii the sub-equal antennulary
flagella are from half to three-fifths the length of the carapace, mea-
sured in the mid-dorsal line without 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.’



146 A. Alcock and A. R. Anderson—Deep Sea Crustacea. [No. 3,

Havtporus, Spence Bate.
8. Halzporus squalis, Sp. Bate.
Spence Bate, ¢ Challenger’ Maorura, p. 285, pl. xli, fig. 1.

Specimens were again obtained in the Bay of Bengal, at Station
164 ; 195-210 fms.

9. Haliporus villosus, n. sp.

Agrees in almost 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 pleurs densely covered
with fine flexible spinules and sete. The entire integument is
membranous or coriaceous. The rostrum is also longer, and although
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 3+ Ep.
X. 0 (Ep.) 2 1 3+ Ep.
xi. 0 (Ep.) 2 1 3+ Ep.
xii. 0 (Ep.) 2 1 3+ Ep.
xiii. 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).

Hymenopenzus microps, 8. I. Smith, Rep. U. 8. Fish. Comm., 1884, p. 418,
pl. x, fig 1, and 1886, p. [84], pl. xvi, fig. 8; and Wood-Mason, Ann. Mag. Nat,
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 Adristsina.
Aristxus, Duvernoy, Wood-Mason.
11. Aristasus semidentatus, (Sp. Bate).
Hemipensus semidentatus, Sp. Bate, ¢ Challenger’ Macrura, p. 305, pl. xlix,,

fig. 1.
Avristzus semidentatus, Wood-Mason, Ann. Mag. Nat. Hist., Oct. 1891, p. 280.

This species is common in the Bay of Bengal, between 150 and
300 fms.
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12. Aristssus crassipes, Wood-Mason.

Wood-Mason, Ann. Mag. Nat. Hist, Oct. 1891, pp. 281, 282, fig. 7.

Asin Aristeeus virilis (Sp. Bte.), and Aristmus semidentatus (Sp.
Bte.), 80 also in this species, the rostrum in the female is, in proportion,
much longer than it is in the male, except in young specimens.
Another remarkable sexual difference, besides the much greater size
of the female, and one that is found in all three species, is to be seen
in the condition of the external 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 curved, (forming a singular crook in Aristsus
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 Aristeus virilis, A. semidentatus, and A. crassipes,
the endopodite of the second pleopods is trifid or tripartite, cousisting,
from before backwards, of—(1) a broad scoop-like plate; (2) a tooth-
like blade that closes upon the scoop; and (3) a multiarticalate
flagellum.

Agistzoprsis, Wood-Mason.
13. Aristseopsis edwardsiana (Johnson).

Wood-Mason, Ann. Mag. Nat. Hist., Oct. 1891, pp. 283-284. fig. 8, (see symo-
nomy), and Ill. Zool. H. M. 1. M. 8. Investigator, Crustaces, pl. i.

This species occurred in the Bay of Bengal, Station 132; 475 fms.,
and in the Laccadive Sea, Station 124 ; 705 fms.
HeMipenzus, Spence Bate.

14. Hemipenssus carpenteri, Wood-Mason.
Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1891, p. 189, and Oct. 1891, p. 286.
A young male from the Laccadive Sea, Station 127 : 1,200 fms.

Sub-family Benthesicymina.
BenTtrESICTMUS, Spence Bate.
- 15. Benthesicymus carminatus, S. I. Smith,
8. 1. Smith, Rep. U. 8. Fish. Comm. for 1882 (1884), p. 396.

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 Sergestidee.
SERGESTES, Edw.
16. Sergestes bisulcatus, Wood-Mason.
Wood-Masgon, Ann. Mag. Nat. Hist., Nov. 1891, p. 8563.
Bay of Bengal, Station 132 ; 475 fms.

17. Sergestes robustus, Smith,

8. I. SBmith, Rep. U. 8. Fish. Comm., 1882, (1884), p. 416, pl. viii, figs. 8-6,
and 1885, (1886), p. [93], pl. xx., fig. 6; and Bull. Mus. Cowmp. Zool, x, p.97
pl. xvi, figs. 6-8.

Colour in life, crimson.

Laccadive Sea 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 S. penerinkdz, id.
tbid., p. 418, pl. 1xxvi, fig. 3.

The extreme length of the membranous carapace is about equal
to the combined length of the first five abdominal somites. The ros-
tram is about half the length of the eye-stalks, and ends in a sharp
point. The eye-stalks are 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 acute point
of the antennary scale reaches nearly to the end of the antennulary
peduncle. The 2nd maxillipeds are stout but short, being not longer
than the combined ischium and merus of the next pair: the three
terminal joints are permanently flexed in relation to the merus.

The external maxillipeds far exceed all the other appendages ia
length and stoutness, and exceed the total length of the animal: their
ischium 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 truncated merus: their propus is four jointed, and is
armed on its floxor surface, as is the distal end of the carpus, with
long recurved acicular spines similar in size and form to the dactylus.
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The thoracic legs are all short and slender: the 2nd and 3rd pairs,
which are the longest, are only about half the length of the external
marxillipeds, and are distinctly chelate: the 4th pair have the three
terminal joints remarkably compressed and lamellar: the 5th pair are
about half the length of the carapace.

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 is quite unarmed.

From the Laccadive Sea, Station 126 ; 1,370 fathoms.

Tribe STENOPIDEA.
Family Stenopide.
ENGYSTENOPUS, n. gen.

As Stenopus, but with simple claw-like dactyli to the fourth aund
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 situated spines, chiefly on
oertain 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 spivelets:
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 double curve: its concave upper
border bears numerous very close sharp equal serrations, and its convex
lower border has a single spine large emough 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 rostrum, is a
procumbent acicular spine. Of the abdominal terga the third is of
predominant size. The angular abdominal pleurm 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 are
very short—about half the length of the free portion of the rostrum :
the cornew 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.u. 20
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than half aslong again as the entire animal. The basal joint of the
antennw is spiny at the antero-external angle, asis also the outer
border of 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
slender, and the third pair also being slender as far as the chele, which
are enormously expanded. Those of the first pair are not much longer
than the external maxillipeds, those of the second pair exceed by about
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 ischium 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 chelse: these chelw are sym-
metrical, but are not quite similar in every detail, the fingers of the
one being more closely apposable than those of the other. To describe
these chelee 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 are also thin and compressed, have their ontside
edges serrated in the proximal half, and the apposed edges smooth,
except for one or 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 chele, 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 unusual. The caudal
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. .

Tribe CARIDEA.
Family Glyphocrangonidze.
GLYPHOCRANGON, A. Milne-Edwards.
20. Qlyphoorangon investigatoris, Wood-Mason.
‘Wood-Mason, Ann Mag. Nat. Hist., Feb. 1891, p. 191; and Illustrations Zool.
R.I. M. 8. ‘ Investigator,’ pl. vi, fig. 8.

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. Qlyphocrangon investigatoris, var. andamanensis, Wood-Mason.
Wood-Mason, Ann. Mag. Nat, Hist., Nov. 1891, p. 856; and Ill. Zool. R.I. M. 8.
¢ Investigator,’ pl. vi., fig. 2.

Dredged this year in the Gulf of Manaar, Station 151 ; 142400 fms.

22. Qlyphocrangon priomonota, Wood-Mason.

‘Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1891, p. 192; and Ill, Zool. R.I. M. 8.
¢ Investigator,’ pl. vi., fig. 1.

Taken in the Laccadive Sea, Station 122; 865-880 fms.

28. GQlyphocrangon hastacauda, Sp. Bte.
Spence Bate, ¢ Challenger’ Macrura, p. 519, pl. xdiii., fig. 5.

From the Bay of Bengal, Station 173 ; 609 fms.
Colour in life, pale salmon-red.
New to the Indian fauna.

24. Qlyphocrangon cerea, n. sp.

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 anterior 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 front limit- of the branchiostegal region projects obliquely down-
wards and inwards. The external orbital or antennal spine is remark-
ably small and inconspicuous. The rostrum projects considerably
beyond the end of the antennulary peduncle: it has the usual two pairs
of marginal spines which, however, are very small, the posterior pair
especially being little 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 its posterior half, and the fifth and sixth throughout, are
faintly carinated, the two latter also having some almost obliterated
sculpturing. The abdominal pleurs have the free edge bluntly spinate,
and the surface hardly perceptibly rugose.

The eye-stalks are short, even for the genus, and the cornes, 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 carapace
throughout, and are sub-circular in form.

The other appendages present mnothing remarkable, except those
that form the swimmeret—these being very slender, and being much
shorter than the telson.

Laccadive Sea, Station 150; 719 fms.

Family Crangonide.
CraxgoN, Fabr.
25. Crangon bengalensis, Wood-Mason.
Wood-Mason, Ann. Mag. Nat. Hist., Nov. 1891, p. 860.

Bay of Bengal, Stations 162 and 170; 145 to 250 fms., and 107 fms.
respectively.

PRIONOCRANGON, Wood-Mason,

26. Prionocrangon ommatosteres, Wood-Mason.
Wood-Mason, Ann. Mag. Nat. Hist., Nov. 1891, p. 862,

An ovigerous female, about 30 mm. long, from the Bay of Bengal,
Station 172; 200 to 350 fms., differs 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-toothed; the carapace is less
than ome-third the total length; the abdomen is vastly broader. The
eggs are remarkably large.
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In the original description, the 3rd and 4th pairs of legs are by
mistake, 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 usual Crangonine
form, and are remarkably filiform.

This curious blind Crangonid will be figured in the issue of the
‘“Illustrations of the Zoology of the R.I. M.S. ‘Investigator,’ ” now
in preparation.

Family Psalidopodidse.
Psauiporus, Wood-Mason.
27. Psalidopus spiniventris, Wood-Mason.
‘Wood-Mason, Ann. Mag. Nat. Hist., April 1892, p. 274, pl. xiv., figs. 8<6a, 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.
ArrHEUS, 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 outer flagellum of
the antennules has the usual abruptly filiform ending, up to and
around which it is thickly fringed with sete 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 to the naked eye.
The hands only are asymmetrical: in the larger hand, which may be
right or left, the fingers are only a third the length of the sub-cylin-
drical tapering palm, and half the length of the meropodite, and the
palm is from one-third to more than one-half the length of the animal:
in the smaller hand the fingers are equal in length to the palm, which
is not one-sixth the length of the animal, and are two-thirds the length
of the meropodite. In the larger hand also the fingers are 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
are of the typical form, having a long 5-articulate carpus.

Colours in spirit, ivory white: in life, transparent blood red.

From the Bay of Bengal, Station 129 (off Godédvari) 270 fms.,
and Station 162 (off Pulicat), 145-250 fms. This remarkable species
also appears in the collections of previous years from the “Swatch”
193 fms., and from the Andaman Sea, 193 fms.

Family Pandalidee.
Panparus, Leach.
29. Pandalus martius, A. Milne-Edwards.

A. Milne-Edwards Rec. Fig. Orust., and Wood-Mason and Aloock, Ann, Mag.
Nat. Hist., May 1892, p. 869.

Several specimens that we identify with this species, from Station
151, off Colombo, 142 to 400 fms.

30. Pandalus, sp.

With the above was dredged a single mutilated specimen which
so far as identification is possible, is somewhat like Pandalus stylopus,
A. M.-E., Rec. Fig. Crust.

HeTeroCARPUS, A. Milne-Edwards.

3l. Heterocarpus alphonsi, Sp. Bte.

Spence Bate, ‘Challenger’ Maorura, p. 632, pl. cxii,, fig. 1; and Wood-Mason
Ann. Mag. Nat. Hist., Feb,, 1891, p. 196, and May 1892, p. 867.

Laccadive Sea, Station 177; 636 fms.

82, Heterocarpus gibbosus, Sp. Bte.

Spence Bate, ‘ Challenger® Macrura, p. 634, pl. cxii., fig. 2, and Wood-Mason
and Alcock, Ann. Mag. Nat. Hist., May 1892, 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
carapace,
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The median dorsal carina is only less prominent than that of
H. gibbosus : it bears behind the limit of the orbit five or six teeth,
while on the up-curved rostrum—which is more than five-sixths the
length of the carapace measured in the mid-dorsal line—are six or
seven dorsal teeth, and seven (male) to ten (female) ventral teeth,

The upper lateral carina is prominent, and is curved just as in
H. gibbosus, and is not confluent with the strong antennal spine. The
lower lateral carina, which is continuous with the very prominent
branchiostegal spine, ends in the anterior half of the carapace.

The abdominal terga, as in H. gibbosus, H. alesandr:, H. levis, and
H, levigatus, are all non-carinate and non-spinate: the depressed telson,
which is equal in length to the uropods, has four pairs of marginal,
and seversl larger terminal, spines.

The appendages quite resemble those of H. gibbosus, except that
the sub-eqmual 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- Arthrobranchise. Pleuro- Total.
appendages. branchise. branchige.
viii. 1 r 0 147~
ix. 0 (Ep.) 1 1 2+ Ep.
X. 0 (Ep.) 1 1 2+ FEp.
xi. 0 (Ep.) 1 1 2+ Ep.
xii, 0 (Ep.) 1 1 24 Ep.
xiii. 0 (Ep.) 1 1 2+Ep.
xiv. 0 0 1 1
1+5 Ep. 5 6 1245 Ep. +r

A male and two ovigerous females from the Laccadive Sea, Station
122; 880 fms. .
Colour in life, pink.

PLesionika, Spence Bate.

34. 7 Plesionika bifurca, n. sp.

Carapace smooth, dorsally carinated in rather more than its outer
half, the carina having four 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-dorsal line, has three or four dorsal and
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five ventral teeth : all these teeth are large and distant. There is &
strong antennal spine, but the branchiostegal spine is almost obsolete.

The pleon is little compressed, and the abdominal terga are smooth
and are not produced posteriorly, except the sixth, which forms a short
blunt tooth on either side of the telson. The depressed telson, which
is almost as long as the uropods, has four pairs of lateral, and several
terminal spinelets, the outermost of the terminal spinelets on each side
being of remarkable length and strength.

The eyes are large and reniform. The other appendages resemble
those of Heterocarpus gibbosus. The branchial formula is identical with
that of the three species of Heterocarpus in our collection, the pleuro-
branch of the IX th somite, which according to Spence Bate (¢ Challenger’
Macrura, p. 653) distinguishes Plesionika from Heterocarpus, being cer-
tainly present in all the species identified by the late Professor Wood--
Mason and ourselves as Heterocarpus. Two ovigerous fomales, from the
Laccadive Sea, Station 177 ; 636 fms.

Colour in life, red.

Family Acanthephyride.
ACANTHEPHYRA, A. Milne-Edwards.

35. Acanthephyra armata, A. M.-E , var. fimbriata, W.-M.

Wood-Mason, Ann. Mag. Nat. Hist.,, May, 1892, p. 859, fig. 2; and Ill. Zool
¢ Investigator,” Crustaces, pl. iii., fig. 1.

Two magnificent males, both over 7 inches long, from the Bay of
Bengal, Station 132; 475 fms, and & 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 arises midway between the

base and the apex of the rostrum; and the legs are most remarkably
setose.

36. Acanthephyra sanguinea, Wood-Mason.
Wood-Mason, Ann. Mag. Nat. Hist., May 1893, p. 868, fig. 1.

Laccadive Sea, Stations 122 and 128 ; 880 and 902 fms., respectively.

37. Acanthsphyra brachytelsonis, Sp. Bte.

Spence Bate, ‘ Challenger * Macrura, p. 753, pl. oxxvi., fig. 7 ; Wood-Mason, Ann.
Mag. Nat. Hist., May 1892, pp. 362, 863, fig. 4, and Ill. Zool. ‘Investigator,’
Crustaoces, pl. iii , fig. 3.

This species is common in the Laccadive Sea, from 753 to 902 fms.
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HorLoruorrs, Edw.
38. Hoplophorus gracilirostris, A. M.-Edw.
A Milne-Edwards, Ann. Sci. Nat. Zool., 1881, (8) xi. 4. p. 6, and Rec. Fig. Crust.;
and Wood-Mason, Ann. Mag. Nat. Hist., May 1892, p. 365 (sco 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 Palemonide.
Parzmonerra, Dana.
39. Palazmonella laccadivensis, n. sp.

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-curved 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, though very distinct, is not nearly so large as the hepatic.

At the tip of the telson are six spines, three on cither side of the
middle line, the middle one of each triad being much 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 chel®: the second pair are the longest and stoutest, but are
quite slender as far as the carpus, the hands alono 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
a8 long as its fellow, or as 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 Pasipheeids.
PasiprEA, Savigny, Edw.
40. Pasiphsa sivado, (Risso).
For synonomy, etc., see Wood-Magon, Ann. Mag. Nat. Hist., Feb. 1893, p. 161.

Bay of Bengal, Station 172; 200 to 350 fms.
J.m g1
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41. Pasiphsa unispinosa, Wood-Mason.

Wood-Mason, Ann. Mag. Nat, Hist., Feb. 1893, p. 163, and Ill. Zool. ‘ Investiga-
tor,’ Crastacea, pl. iii., fig. 7.

Bay of Bengal, Station 172 ; 200 to 350 fms.
PARAPASIPREA, S. I. Smith.

42. Parapasiphsea (Eupasiphsea) latirostris, Wood-Mason.

Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1891, p. 196, and Feb. 1893, p. 166,
fig. 2.

A second example of this fine species was dredged in the Laccadive
Sea, Station 145 ; 696 fms.

43. Parapasiphsa ( Eupasipheea) gilesis, Wood-Mason. ,
Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1898, p. 166 ; and Ill. Zool. ¢ Investiga-
tor,” Crastaces, pl. iii., fig. 8.

Bay of Bengal, Station 145; 696 fms.

PsaTHYROCARIS, Wo0d-Mason.

44. Psathyrocaris fragilis, Wood-Mason.
Wood-Mason, Ann. Mag. Nat. Hist , Feb. 1893, p. 171 ; pl. X., XI.

Laccadive Sea, Station 144; 172 fms., and Bay of Bengal, Station
173; 609 fms.

45. Psathyrocaris platyophthalmus, n. sp.

Differs from Psathyrocaris fragilis only in the following particu-
lars, so far as can be judged from & 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 cornem, instead of being indistinctly reuni-
form and broadly visible from above, are markedly reniform and only
visible from above as a thin crescent; (3) the exopodites of the
pleopods, instead of being about twenty times as long as the endopo-
dites, are not ten times as long.

Colours in life, crimson lake.

The single specimen measures 93 mm. from tip of rostrum to 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 6mm.

Laccadive Sea, Station 124; 705 fms.
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46. Psathyrocaris plumosa, n. sp.

Differs from Psathyrocaris fragilis only in the following par-
ticulars : —

(1) The entire integument is covered with a fine very short down,
instead of being quite smooth; and the appendages in general, instead
of being sparsely and very finely setaceous, are thickly and coarsely
setaceous ; (2) the rostrum is longer, projecting beyond the eyes, in-
stead of being shorter than the eye-stalks, but is otherwise dorsally ser-
rated 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 sete, are 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 set®; 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
teeth—those of the larger series being particularly strong; (8) the
exopodites of the abdominal appendages, instead of having set® of
microscopic tenuity, have the sete very coarse.

Laccadive Sea, Station 128; 902 fms.

47. Psathyrocaris infirma, Wood-Mason MS. (name only.)

The integnment is quite smooth, and the appendages have fine silky
sete, 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 distinguished from all its
congeners by the form of the rostrum and of the carpopodites of the
first two pairs of trunk legs.

The rostrum, instead of being flush with the carapace, 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 dactyli, as in P. fragilis and P. platyophthalmus.

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 crutch:
on the dorsal aspect of the merus, just behind this articulation, is
either an eminence or a large spine. ‘I'he larger cheliped of the second
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pair of legs also differs from that of other species with which compari-
gon is possible in the following points:—(1) it is relatively shorter,
being only 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
closcly and regularly spinate, instead 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 sizes, are all of one size.

As already stated, the endopodites of the abdominal appendages
(Ist 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.

I. * 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 reniform: exopodites of ab-
dominal appendages about twenty times as
long as the endopodites :—

a. t Integument perfectly smooth: appen-
dages with sparse silky sete <. P. fragilis.

b. t Integument closely and finely pubes-

cent : appendages thickly and coarsely
setaceous e w. P, plumosa.

2. ** Eye-stalks laminar: eyes markedly reni-
form: exopodites of abdominal appen-
dages not ten times as long as the endopo-
dites . . P. platyophthalmus.

1I. * Rostrum dorsally arched: carpopodltes of both pairs
of chelipeds ovoid and forming a movable crutch-
handle articulation with the meropodites ... P. infirma.

Family Nematocarcinide.
NEMATOCARCINTS, A. Milne-Edwards.
48. Nematocarcinus gracilis, Sp. Bte.
Spence Bato, ¢ Challenger * Maorara, p. 815, pl. cxxxii., fig. 8.

A common species in the Laccadive Sea between 600 and 700 fms.
Colour in life, red.
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49. Nematocarcinus productus, Sp. Bte.
Spence Bate, ¢ Challenger’ Macrara, p. 810, pl. cxxxii., fig. 6.

Laccadive Sea, Station 125; 1,250 funs. New to the Indian fauna.
Colour in life, deep crimson.

50. Nematocarcinus tenuipes, Sp. Bte.
Spence Bate, ‘ Challenger’ Macrura, p. 812, pl. cxxxii., fig. 6 ; and Wood-Mason,
Ann. Mag. Nat. Hist., Feb. 1891, p. 197.

Colour in life, bright orange.
Laccadive Sea, Station 127, 1,200 fms.

Tribe ASTACIDEA.
Family Homaride.
PrOBERUS, A. Milne-Edwards.

51. Phoberus csecus, 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
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.

Neprropsis, Wood-Mason.
52. Nephropsis stewartii, Wood-Mason.

Wood-Mason, J. A. 8. B, 1873, Vol. xlii., Pt. ii,, p. 89, pl. iv; and Ann. Mag.
Nat. Hist., (4) xii, 1878, p. 69; and A. Milne-Edwards, Ann. Sci. Nat. Zool., (5) xix.,
pl. xx., figs. 1=3,

A fine fomale, 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 3its length as in N.
stewartis. 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
of the exoskeleton.

2. The cervical snture is narrow, deep, almost discontinuous
across tho mid-dorsal region, and V-shaped; instead of being, as in
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N. stewartii, broad, perfectly continuous across the mid-dorsal region,
and very broadly U-shaped.

3. The rostrum is much shorter and straighter: instead of being
3 the total extent of the carapace and doubly curved as in . stewarti,
it is not much more than } the total length of the carapace, and is
almost straight, besides being truncated at tip : the lateral spines of the
rostrum, again, instead of being in the posterior half, are in the anterior
half.

4, The abdominal terga, instead of being quite flush as in
N. stewartii, are, from the third to the sixth inclusive, marked with a
low fore-and-aft carina.

5. The antennulary 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, a8 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, Ann. Mag. Nat. Hist., Feb. 1891, p. 198, fig. 4. A

The lateral armature of the rostrum is extremely variable, es-
pecially in the female, in which sex the rostrum is, occasionally, entirely
unarmed.

The armature of the abdominal pleurs also varies, the second
pleurs, in the female, being sometimes devoid of a spine on the front
edge.

Laccadive Sea, Station 145 ; 696 fms., and Station 177; 636 fms.

Tribe THALASSINIDEA.
Family Axiidee.
E1conaxius, Spence Bate.
55. Eiconazius kermadect, Sp. .Bte., var. laccadivensis.
Eiconazius kermadeci, Sp. Bte., ‘ Challenger ’ Macrura, p. 43, pl. v., fig. 3.
A male and a female (the latter carrying large eggs), from the
Laccadive Sea, Station 124, 705 fms.,, differ from Spence Bate’s figures

#* The colouration, like that of Nephrops andamanicus, and of more than one
species of Munidopsis, varies somewhat, the specimens taken this year having been
coloured pink, with white antennules and antennm, and with two white tubercles
on back.
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and description only in having the meropodite of the large chelipeds
unarmed, instead of armed distally with a large spine.

Length, 20 millim,

Colour in life, milk white.

Family Callianassidee.
Cavrocaris, Bell.
56. Oalocaris macandrese, Bell,

Bell, British Stalk-eyed Crustacea, p. 233, fig.; S. I. Smith, Trans. Connect.
Acad. Sci., Vol. V., p. 66 (see distribution); Kirk, Tr. N. Z. Inst., xi., 1878, p. 401 ;
Lovoett, Zoologist, (3) ix., 1885, p. 16 ; Ortmann, Zool. Jahrb., vi, 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 Indian 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, L. ¢.),
and then in the Gulf of St. Lawrence at 190 fms., it was in 1878 re-
ported (Kirk, I ¢) from the Antipodes, two dead specimens having
been found on the coast of New Zealand.

CarriaNassa, Leach, A. Milne-Edwards.
57. Callianassa cscigena, n. sp.

Belongs to M. Milne-Edwards’ first section of the genus (A. Milne-
Edwards, Nouv. Archiv. du Mus., VL., 1870, p. 75), in which it stands
alone in having no trace of cornee, although the eyestalks are well
developed and of the usual form. It is otherwise close to 0. gigas,
Dana.

The carapace, which is less than omne-third the total 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 about 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 strong upstanding
tooth. Of 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 which 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 (rudimentary
pleura ?): 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.

The eyestalks are of the usual petaloid shape, and, as already men-
tioned, are devoid of any trace of a cornea.

The external maxillipeds are broadly pediform—the ischium being
produced at its postero-internal angle to form an operculum: the
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 ischium is spinate
along its lower edge : the merus has a single small uucinate 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 upper 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 coarse crenulations, the outer of which
is continued into a 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 carpus 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 a
single tooth at the base of the pollex, are unarmed.

The second to fourth pairs of trunk-legs much resemble those of
0. gigas: the fifth pair ends in a brush, which owing to the minute-
ness of the dactylus is only minutely and obscurely sub-chelate.

The first pair of abdominal legs (in the female) are short filiform
and forked, the outer fork being filiform, the inner being very short,
truncate, and ending in a tuft 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 ERYONTIDEA.
Family Eryontidse.
PENTACHELES, Spence Bate.
58. Pentacheles phosphorus, Alcock.

Alcock, Ann Mag. Nat. Hist., March, 1894, p. 241; and Ill. Zool. ¢ Investigator,
Crustacea, pt. IL, pl. viii., fig. 2.

Bay of Bengal, Station 172; 200 to 350 fms., and Laccadive Sea,
Station 145 ; 696 fms., and Station 177 ; 636 fms.
The male is much smaller than the female.

59. Pentacheles hextiv, Alcock.
Alcock, Ann. Mag. Nat. Hist., March, 1894, p. 237.
Laccadive Sea, Station 150 ; 719 fms.

Tribe SCYLLARIDEA.
Family 8cyllaride.
Arcrus, Dana.
60. Arctus orientalis, Sp. Bte.
Spence Bate, ¢ Challenger’ Macrura, p. 68, Pl. ix., fig. 4.

Bay of Bengal, Station 169 ; 91 fms.
New to the Indian fauna.

61. Arctus rubens, n. sp.

Close to A. vitiensts, Dana.

Carapace slightly longer than broad: its surface, as in A4,
tuberculatus, Sp. Bte., is ornamented with squamiform granules which
are especially numerous on the prominent median carina, and are
especially large and numerous on the branchial regions laterally.
The lateral dorsal carin® are very prominent anteriorly, where they
overhang the orbit as large spines: the antero-lateral spines of the
carapace are also very promineat.

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 regularly interrupted
carina.

The second to fifth abdominal terga are sharply carinated, the
carina in the case of the second and third bifurcating behind, and in the

J.m 22
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case of the fourth and fifth being produced over the succeeding tergum
to form a blunt spine. The sides and lateral margins of the terga, like
the posterior borders of the pleurs, are irregularly lobulate or crenulate.
The second joint of the antennwm is deeply sculptured above, being
traversed obliquely by fwo equally strong and salient ribs: its free
margins are sharply serrate. The fourth joint of the antenns has its
antero-lateral margin 7-digitate.

The external maxillipeds, and the trunk-legs, are much stouter
than in any other Indian species.

A single female from the Gulf of Manar, Station 151; 142 to 400
fms.

Colour in life, light rose madder above, white below.

Family Palinuridse.
PaxuLirus, Gray.
62. Panulirus angulatus, Sp. Bte.
Spence Bate, ¢ Challenger’ Maorura, p. 81, pl. xi.,, figs. 2, 8, 4.

Numerous fine specimens from the Gulf of Manar, Station 150;
142 to 400 fms.
New to the Indian faana.

Tribe ANOMALA.
Families Paguride and Parapaguride.

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
out. Professor Henderson’s Report will be published separately.

Family Galatheide.
Mouxipa, Leach.
63. Munida squamosa, Hudrsn., var. proliza, Alcock.
Aloock, Ann. Mag. Nat. Hist,, April, 1894, p. 822,
A number of fine specimens, of both sexes, from the Gulf of Manar,
Station 151 ; 142 to 400 fms,

Mounmorsis, Whiteaves.

64. Munidopsis stylirostris, Wood-Mason.
Wood-Mason, Ann. Mag. Nat. Hist.,, Fsb., 1891, p. 201; and Alcock, op. ci¢
April, 1894, p. 828.
Laccadive Sea, Station 177 ; 636 fms.



18941  A. Alcock and A. R. Anderson—Deep Sea Crustacea. 167

65. Munidopsis dasypus, Alcock.
Alcock, Ann. Mag. Nat. Hist., April, 1804, p. 829.
Laccadive Sea, Station 177 ; 636 fms.

66. Munidopsis scobina, Alcock.
Alcock, Ann. Mag. Nat. Hist., April, 1894, p. 830.

Bay of Bengal, Station 162; 145 to 250 fms.
Colours in life, white with orange-red markings.

67. Munidopsis posetdonta, n. sp.

The dorsal integnment of body and appendages finely scabrous
beneath the usual 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 lateral
margins in front of the cervical groove are sharply quadridentate—the
anterior of the four spines having a second spine to its inner 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 region, 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 unciform 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: the
meropodite has three series of thornlike spines along its upper and
inner surface: the carpopodite has a distal ring of spines, and a row of
spinules 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 carpopodite spiny along the front
edge, and the dactyli, which are about half the length of the propodites,
of the usual form.



168 A Alcock and A. R. Anderson—Deep Sea Crustacea. [No. 3,

Length of fully extended body 53'5 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, p. 166, pl. xvi., fig. 2.

We identify with this species a single female specimen from the
Laccadive Sea, Station 177; 636 fms.
New to the Indian fauna.

[69. Munidopsis trisena, n. sp.

Closely resembles M. ¢rifida, Henderson, from which it differs in
the following particulars :—The middle tooth of the trifid rostram is
relatively longer: there is a large spine oun the cardiac region: the front
edges of the second to fourth abdominal terga are armed in the middle
line, the second with a large hook-shaped spine, the third and foarth
wit h a pair of spines: the chelipeds are much less spiny, the haund
being quite smooth, and the carpus having only a pair of distal spines:
the carpopodites of the second 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.

The rostrum, which is half the length of the carapace proper, is
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 coarse
spines—of which three are in the gastric region, one in the procardinm
and one in the postcardium—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 antenna
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 margins are deeply trilob-
ed in 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 broadly raised and
multispinate.

Of the abdominal terga the second has, in the middle line, on the
front edge, one strong tooth, while the third and foarth have in the
same situation a pair.

The eye-stalks are freely movable, and are not prolonged beyond
their cornea. The thoracic appendages have many long setee 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 ochelipeds are considerably longer
than the fully-extended body, but are stout: the ischiopodite has two
distal spines, one above, the other below: the meropodite has three
series of strong spines along its inner and upper 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 about 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 propodite) 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 setee of a peculiarly firm consistence and of a dark
colour.

Colour in life, chalky pink,

Gulf of Manér, 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, Fazxon.

Carapace and appendages everywhere closely, sharply, and evenly
spinate.

The rostrum, 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 serrated carina that extends mninterruptedly to
the cervical groove.

The carapace 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 margins 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.

The abdominal terga are smooth, the telson alone, like the outer
halves 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 are not longer
than the eyes (which are 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 unci-
form spines (the proximal one slightly bicaspid) on the inuer edge
near the base, and a large terminal spine oun the outer edge.

The chelipeds are remarkably long and slender, being, even in
the female, nearly twice the length of the fully extended body: 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 up 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, Faxzon.

The carapace and appendages are remarkably acutely spinose,
besides bearing many long coarse stiff setee.

The carapace is strongly semi-elliptical, and is about three times the
length of the depressed, acute, simple, carinated, rostram. The strongly
convex frontal margin bears four spines, a large one above the antenna
on each side, and & smaller one between aud behind this and the
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antero-lateral spine : the lateral margins are broken by 5 large spines,
3 of which are in the hepatic, and 2 in the branchial region: the posteri-
or margin is raised bat 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-thirds the length of the rostrum.

The abdominal ferga are unarmed, but deeply cross-grooved.

The eye-stalks are short and immobile: their lower, their outer,
and their inner border are all prolonged as spines beyond the cornea,
the inner spine being more than half the length of the rostrum. The
spines of the antennulary and antennary peduncles 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 are 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 dactylus, which however has the usual denta-
tions on its posterior margin.

Length of fully extended body 39 millim., of chelipeds 26°5 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 prlosa, Hndrsn,
Henderson, ¢ Challenger’ Anomura, p- 167 ; pl. xvii., fig. 6.

This species was dredged in the Andaman Sea, 480 fms., some
years ago, and is now recorded as new to the Indian fauna.]

[74. Munidopsis arietina, n. sp.

Belongs to the Munidopsis abbreviata and brevimana group, but
is distinguished from all its congeners by its enormous up-curved spiny
Heterocarpus-like rostrum.

Carapace semi-elliptical. The rostrum, which is acutely styliform
and strongly up-curved, is equal in length to the carapace, its tip reach-
ing almost to the end of the fully exterded chelipeds: its sides are
acutely but unsymmetrically spinate.

The convex frontal margin is unarmed, except for the antero-lateral
spine: 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 pair in front, and a small inconspicnous pair behind:
on the cardiac region also is a pair of small spines.

The abdominal terga are unarmed.

The eye-stalks, which are slightly mobile, are prolonged internally
beyond the cornea to form a spine. The meropodite of the external
maxillipeds has its inner edge faintly serrated. The chelipeds are
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 & 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 antenna, is
a 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 & pair of coarse spines on the gastric
region.

The rostram, 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 stouter
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 greatlength—two-
thirds that of the propodites, or more—for their long acute points, and
for the sharp blade-like posterior edges.

This is a small species, ovigerous females measuring not more than
25 millim,

Colour, salmon-red to chestnut-brown.

Bay of Bengal, Station 162 ; 145 to 250 fms.
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GALACANTHA, A. Milne-Edwards.
76. Galacantha areolata, Wood-Mason.
Wood-Mason, Ann. Mag. Nat. Hist., Feb., 1891, p. 200.

The free end of the horizontal portion of the rostrum is not always
minutely bifid, being sometimes minutely multidentate.

Laccadive Sea, Station 176; 1,070 fms.

The Indian Museum now possesses 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 everywhere 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: the dactyli of the 2nd—4th
thoracic legs have the posterior edge 15 to 17-dentate.

Colours in life, body and cornes milky orange: in spirit, white with
an aniform dull blue-black suffusion.

Length of fully extended body 56 millim ; of chelipeds, 36 millim.

Laccadive Sea, Station 127 ; 1,200 fms.

78. UroprycHUS (A. Milne-Edw.), Henderson,

Uroptychus nitidus, A. Milne-Edwards.

A. Milne-Edwards, Bull, Mus. Comp. Zool., Vol. viii.,, 1880, p. 62 ; and Hender-
son, ‘Challenger’ Anomura, p. 174, pl. xxi., fig. 6.
Lacocadive Sea, Station 177 ; 636 fms.
Colours in life, uniform bright pink.
New to the Indian fauna.

[BATHYANKYRISTES, 1. g.

As Munidopsis, but with the trunk-legs, from the 2nd to the 4th,
increasingly subcheliform in order of succession, the 4th pair being
almost perfect subchel®; and with the true third joint (the apparent
second) of the antennal peduncle furnished at the antero-external angle

with an unusunally large spine,
J. . 23
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79. Bathyankyristes spinosus, n. sp. Pl. IX, fig. 2.

Carapace broad, depressed, rather broader behind than in front,
but not at all elliptical in shape: its surface pilose, and transversely
rugose, especially on the branchial regions, but not spinate. The
rostram, which is more than half the length of the carapace, is stoutly
styliform, upturned, and very acute. The frontal margin of the carapace
is slightly excavated above the eye (somewhat as in Aeglez), and
almost transverse ; it is unarmed, but a little ventrad of it, between the
eye and the antenna, is a stout spine : the lateral margins of the carapace
are deeply bilobed in front of the cervical 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. The abdominal terga are perfectly smooth beneath a close
fine pubescence, and ungrooved. ‘

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 the joints of the antennal
peduncle are strongly spinate, the spine at the antero-external angle
of the true third joint being of significantly large size. The mouth-
parts resemble closely those of Munidopsis, the expodite of the 1st 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 are 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 stout 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 distal tooth superiorly: 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—4th legs have
the meropodite and carpopodite strongly spiniferons 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 in the fourth pair, which are almost typical sub-chelae, six or
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seven: the dactyli are stout, and are minutely serrated only in that
part of their posterior border which is opposed to the tubercle on
the propodite. The fifth pair of trunk-legs is of the ordinary Galatheid
form.

In the female the 2nd—>5th pairs of (uniramous) abdominal appen-
dages are present, increasing in size from before backwards. The telson
and caudal swimmerets resemble those of Munidopsis, etc.

Length of fully-extended body 70 millim., of chelipeds 59 millim.

Andaman Sea, off Ross Island, 265 fms.]

80. Bathyankyristes levis, n. sp.

Closely resembles the preceding species, from which it differs only in
the following particulars :—The rostrum is broader and more depressed,
and is only balf the length of the carapace: the cornea is 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 are in closer contact.

Inthe 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.

Sub-Order BRACHYURA.
Tribe ANOMOLA.
Family Raninidse.
Lyreipus, de Haan.
8l. Lyreidus gracilis, Wood-Mason.
Wood-Mason, J. A. 8. B, Vol. LVI., pt. ii, 1887, p. 876.
Gulf of Manir, Station 151, 142-400 fms.
Family Dromidee.
DromipIA, Stimpson.
82. Dromidia Kendalli, n. sp.

Carapace globular, covered, like the appendages, with a dense fine
short yellowish fur.

The rostrum is deeply bifid, and is without any trace of a median
tooth: the margins of the two teeth are strongly deflexed, and pass
backwards to traverse obliquely the roof of the orbits as a prominent
ridge, the point where they meet the upper margin of the orbit being
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marked by a distinct notch: the orbit is thus imperfectly sub-divided
into two chambers, an inner lodging the root of the eye-stalks, and 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 inconspicuous.

The convex antero-lateral margin of the carapace bears a few small
distant granules, arranged in two sets separated by a slight indentation
which probably corresponds 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 sulci 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 neighbouring surfaces ; the carpus has the
upper and outer surfaces finely granular, the granules being disposed
in longitudinal 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 Homolidee.

Hownora, Leach.
83, Homola megalops, Alcock.
Alcock, Ann. Mag. Nat. Hist., May, 1894, p. 408.
Gulf of Manér, Station 151; 142-400 fms.; and Bay of Bengal,
Station 162; 145-250 fms.
Tribe OXYSTOMATA.
Family Dorippide.
ETHUSA, Roux,
84. Ethusa indica, Alcock.
Alcock, Ann. Mag. Nat. Hist., May, 1894, p. 405.
This species, first dredged in the Bay of Bengal, at 240 fms., now
appears in the Laccadive Sea, Station 145; 696 fms., and in the Gulf
of Manér, Station 151; 142-400 fms. .
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ErHUSINA, Smith.
85. FEthusina gracilipes, Miers.
Miers, ¢ Challenger’ Brachyura, p. 882, pl. xxviii., fig. 8.

This species, dredged by the ¢ Challenger’ in the Arafura Sea and
neighbouring basins of the Eastern Archipelago at 700-1,425 fms., is
now found in the Laccadive Sea, Station 127; 1,200 fms.

Its colour in life was milk-white, with the tips of the legs faint
pink.

Family Leucoside.
RanpaLLiA, 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 together in the centre of the extremely
well-defined cardiac region: a majority of these tubercles is disposed
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. 3), except that the front is much less produced, and that the
chelipeds 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.

PariLiA, Wood-Mason.
87. Parilia Alcocki, Wood-Mason.

Wood-Mason, Ann. Mag. Nat. Hist.,, March, 1891, p. 264 ; and Ill. Zool., ‘In-
vestigator,” pl. v, figs. 8, 8a.

This species was taken at almost every haul in the Bay between
91 and 250 fms.

The figure (fig. 3) in the ¢ Illustrations,” gives a very inadequate
idea of this fine species.

Family Calappidse.
Cavarra, Fabr.
88. Oalappa exanthematosa, n. sp.

Carapace oval, remarkably inflated, especially in the branchial re-
gions which are marked off from the gastro-cardiac regions by a par-
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ticularly deep furrow: its length is about two-thirds its greatest
breadth immediately in front of the lateral shields: its surface in the
posterior half, except for a few marginal granules, is smooth, but in the
anterior half is covered with namerouns large smooth isolated mammil-
lacy tubercles, which by their colouration (red base and shining yellow
apex) exactly resemble ripe small-pox pustules. 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 usual,
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 antenns, conform to
type; but the external maxillipeds are even less operculiform than nsual
in the male sex. The chelipeds have the usual 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 dissimilarity, 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
proper, 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
unusual depth of its habitat, but also for its great size and remark-
able colouration.

—_

— — —
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Mursia, Desm.
89. Mursia bicristimana, n. sp.

This species bears a general resemblance to Mursia armata, de Haan,
but differs in the following particulars :—

The carapace is relatively wider, the lateral spines shorter and
slenderer: the granular promiunences 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 occupying 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 bardly distinct, and
the lateral lobes being mere papille, and not spines as in M. armata.
The hands, in addition to the high dentate crest of the upper 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 -
spines, 41 millim.

Gulf of Manar, Station 151; 142400 fms.

Tribe CATOMETOPA.
Family Gonoplacidee.

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 antennulary fosse,
and from the curiously small and slender external maxillipeds, Homolid
affinities are suggested; but that our species has nothing to do with
the Homolides 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 branchis,
of which there are only six on each side.
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In the number and arrangement of the branchim, as well as in
the position and degenerate form of the fifth pair of legs, it might be
supposed, from a verbal acquaintance with the animal, that it had
affinities with the Dorippidss (Dorippe and Ethusa more especially).
That this is not the case is shown (1) by the position, above indicated,
of the genital openings of the male; (2) by the great broad buccal
orifice, which is only very partially covered by the maxillipeds; (3) by
the form of the carapace, 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 fosse as they are in Ethusa and
Dorippe; and (5) by the form of the sternal plastron, which in our
new form is a broad pentagonal plate as in many Ocypodoids.

Although not nearly related, then, to the typical Dorippid, it cer-
tainly bas considerable affinities with one of the forms generally ranked
with Dorippe, namely, with Cymopolia. '

It resembles Cymopolia (1) somewhat in general form, and (2) in
the fact that the maxillipeds are small and do not nearly cover the
orifice of the large squarish buccal 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 Cymopolia itself ; for this new Cymopolia-
like form of ours, for which we propose the name of Archaeoplaz, is
quite clearly related to the ‘ Gonoplaciens” among the Catometopa, in
which section its nearer affinities are, perhaps, with the Ma.crophtha.l-
mines, a8 we hope the following description will show.

ARCHAEOPLAX, n. gen.

Carapace transverse, greatly depressed, with the front very nar-
row, and declivous, yet forming a distinct rostram (%.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. Orbifs and antennulary fosse very
tmperfect (bardly more perfect than in Homola). Eye-stalks long,
slender, tapering: eyes small. Antennules well developed, trans-
versely folded on the inflated basal joint, whick s 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.
Buccal opening much wider in front than behind, not 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 fourth pairs of trunk-legs long and slender (the third pair the
longest), with long sabre-shaped dactyli. Fifth pair of trunk-legs re-
duced to feather-like rudiments, arising close together, high up, almost on
the back. Genital ducts of the male opening at a distinct tubercle on
the base of the fifth pair of legs, the tubercle being embedded in a
notch in the posterior border of the sternum.

90. Archaeoplaz notopus, n. sp., Pl. 1X,, figs. 3, 3a, 3b.

Carapace extremely flat and depressed, transversely oval, with the
anterior and antero-lateral margins broadly excised ; its surface punc-
tate beneath a shaggy reddish fur.

The front proper is extremely narrow—about one-fourteenth the
greatest breadth of the carapace—and is deflexed with the tip free
and horizontal, the tip also being slightly expanded and bilobed just
a8 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 interrupted near the middle by a small projection: the
antero-lateral borders are very short, are broadly excised or concave,
and are rather acutely produced at their junction with the anterior
" margin: the postero-lateral borders, which constitute four-fifths or more
of the lateral extent of the carapace, are convex, and form a small lateral
spine 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
us, croes the carapace from side to side : the anterior at the level of the
junction of the antero-lateral with the postero-lateral borders, the
posterior at the middle of the cardiac region, These sutures are remark-
ably distinct, equally from the exterior and from the interior 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
region has a wide oblique fold or groove leading to the afferent branchial
orifice. The sternum is widely pentagonal.

The orbits are remarkably incomplete, their inferior border being
formed only by a large acute lamelliform spine and by the basal joint
of the antennule.

The eye-stalks are 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 hemispherical,

J. . 24
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The antennules have the basal joint hngely inflated, globular, quite
free and exposed from its origin, and freely mobile: the second and
third joints, which are long and slender, fold transversely on the base of
the first.

The antenne arise just below the infra-orbital spine, and outside
and in the same line with, the antennules: their flagellum is half the
length of the carapace.

The buccal 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 the small oval third joint.

All the trunk legs are thickly fringed with a shaggy reddish
hair.

The chelipeds are subequal 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 acute, slightly excavated on
the inside, and indistinctly dentate along the opposed edges : the larger
hand of the male has the palm inflated.

Of the 2nd—4th trunk legs the 3rd pair is the longest, measuring
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 back ; they are short, being considerably less than the breadth of
the carapace in length, and are very slender and flexible; and they are
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 ita
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 usual 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 tubercle being embedded
in a notch in the posterior border of the sternum.

The figure represents a life-size male, so that we do not givea
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table of measurements. Colours, chestnut-brown, carapace lighter :
eggs scarlet.

Bay of Bengal, at almost all stations off the Coromandel Coast, 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 horders, In front of it the carapace is declivous.
Upon the sides of the carapace this suture is continued downwards and
forwards to meet the epimeral suture—here somewhat creased and
indefinite—in which it is lost.

The posterior of the two sutures crossts 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 surmise. They are
far too conspicuous—being as plainly visible on the interior of the
carapace a8 they are on the exterior—to be mere adventitions markings.
If, as is possible, they indicate lines of fusion of segments, then they
do not support the classical explanation of the formation of the entire
Brachyuran carapace out of the antennary and mandibular segments,
since the epimeral suture is also present, as well as a double posterior
border.

Family Ocypodidae.
PsoraETICUS, Wo0d-Mason.

91. Psopheticus stridulans, Wood-Mason.

Wood-Mason, Illustrations of the Zoology of H. M. I. M. 8. Investigator,’
Crustaces, part i. pl. v. fig. 1., and Alcock, Annals and Magazine of Natural History
8er. 6, Vol. xiii., May, 1894, p. 402.

Gulf of Manér, Station 151; 142-400 fms.

Tribe CYCLOMETOPA.
Family Cancridae.
NEectoranore, Wood-Mason.
92. Nectopanope longipes, Wood-Mason.
Wood-Mason, Ann. Mag. Nat. Hist., March, 1892, p. 262.
Laccadive Sea, Station 177; 636 fms.
XaNTHODES, Dana.
93. Xanthodes microps, n. sp.

Very closely allied to Xanthodes pachydactylus, A. Milne-Edwards
(Nouv. Archiv. du Mus., 1873, p. 201, pl. vi., fig. 4), from which it ap-



184 A, Alcock and A. R. Anderson—Deep Sea Crustacea. [No. 3,

pears to differ only (1) in having the branchial regions more inflated,
leading to a pushing forward of the hepatic regions and a shortening
and straightening out of the antero-lateral border of the carapace; (2)
in the very much smaller eyes; and (3) in the greater inequality of
the chel® in the male.

Colours in life, chestnut-brown with black fingers ; cornee hardly
darker than the rest of body.

Length of carapace, 11-12 millim. Breadth of carapace, 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 Portunids.
GoxiosoMa, A. Milne Edwards.
94. Goniosoma hoplites, W.-M. MS. (name only).

Belongs to Milne-Edwards’ second section of the genus (Archiv. da
Mus, tom. X,, p. 385), in which it comes nearest to G. affine, Dana
(U. S. 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 @. affine, as identified by De Man, in the following
particulars: (1) The carapace is much wider, being in both sexes
nearly twice as broad (measured 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
separated 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 & trme 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 hand 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.
Colours in life, light salmon-pink, clouded on carapace.
At most stations along the Madras Coast at and near 100 fms.
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Tribe OXYRHYNCHA.
Family Inachidee.
ANAMATHIA, S. 1. Smith,

95. Anamathia beauchampi, n. sp.

Very closely resembles A. tanneri, 8. 1. Smith [P. U. 8. 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 8 dense felty pubescence; (2) the rostral horns (in the
female) are not quite so long, being less than half the length of the rest
of the carapace; (3) the great epibranchial spinesare more erect; (4)
the pre-ocular spines are smaller, being much smaller than the post-or-
bital processes; (5) the eyes are smaller, and the cornea is almost devoid
of pigment.

An egg-laden female from Bay of Bengal, Station 163; 210 fms.

Extreme length of carapace 21 millim., extreme breadth 14 millim.

Order ISOPODA.
Family Bathynomidz.
BatHYNOMUS, A. Milne-Edwards.
96. Bathynomus giganteus, A. Milne-Edwards.

A. Milne-Edwards, Comptes Rendus, 1879, tom. lxxxviii., pp. 21-28; A. Agassiz
¢ Three Cruises of the Blake,” Vol. II., p. 49, fig. 262 ; and Wood-Masor. 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 successful result.
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Natural History Notss from H. M. Indian Marine Survey Steamer ° Inves-
tigator, Oommander . F. Oldham, R. N., commanding. Series IL,
No. 15. On some New and Rare (orals from the Deep Waters of
India. By A. ALcock, Superintendent of the Indian Museum.

[Received 1st September.]

The species here referred to were dredged during the last voyage
(1893-94) of the ¢ Investigator.’

COELENTERATA NEMATOPHORA.
I. HYDROMEDUSE.

The only Hydromedusoid met with in the deep sea was a Qonopora,
apparently identical with Conopora tenuis Moseley, dredged off the Mal-
dives in 719 fms. The base of the coenosteam is contorted to form a
tubular refuge for a polychstous worm.

This species is new to the Indian record.

II. MADREPORARIA.

The following well-known deep sea forms were again dredged :—

1. COaryophyllia commumis, (Seguenza), Moseley: from the Lacca-
dive Sea, 1,070 fms. _

2. Flabellum japonicum, Moseley: from the Laccadive Sea, 636
fms.

8. Bathyactis symmelrica, (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 new : —

4. Caryophyllia scillssomorpha, n. sp.
[Cp. Ceratocyathus scillee, S8eguenza, Mem. Accad. Soi. Torin., (ii) XXI., 1864,
p. 442, Tav. V., figs. 6, 6a—o0.]

The present species resembles Oeratocyathus scillee, from the Terti-
aries of Messina, in every particular, except that the apex is not exactly
in the middle line of the compressed face of the corallam, 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-
raries of Oaryophyllia (Ceratocyathus) scillee, namely C. communis, Seg.,
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and Flabellum laciniatum, Phil.,, are both common in the depths of In.
dian waters.
The present species was taken off Madras at 107 fathoms.

5. Rhizotrochus crateriformis, Alcock.
Aloock, J. A. 8. B., Vol. LXIL, Pt. 2, 1898, p. 2, PL. VIIL, figs. 1 & 2.

Of this species, a living specimen of which was dredged last year in
573 fms., three large specimens were obtained this year off the Madras
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 pari-pavoninum, n. sp.
This species is very like F. 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
are markedly concave, owing to an eversion of the rim of the calicle that
brings the relation 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 hardly any crenulation of the free edge.

Colours, pale madder, the septa gradually paling to white.

Heéight of corallum, 89 millim. Major axis of calicular orifice
87-5 millim., minor axis 30'5 millim.

From the Laccadive Sea, 636 fms.

7. Stephanotrochus oldhams, n. sp.

Very near to 8. nitens (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 culminates in a
scar of attachment: the side-wall arises vertically, afterwards curving
slightly outwards.

On the base only the primary and secondary coste are conspicuous,
being also coarsely spinate, while the costee of the next two cycles are
indistinctly represented by raised rows of granules: on the side-wall,
although the primary and secondary costee 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
granular. ’
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There are six systems of septa, with four complete cycles and an
incomplete fifth. Those of the first two cycles are co-equal: they are
coarsely granular, and they unite 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 palus. The tertiary septa
unite with the secondaries usually 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 friend and colleague Commander
C. F, Oldham, R. N.

Natural History Notes from H. M. Indian Marine Survey Steamer “ Inves-
tigator” Commander 0. F. Oldham, R.N., commanding.—Series
11, No. 16.  On the Echinoidea collected during the Season 1893-94.
By A. R. S. AnpersoN, B.A, M.B., Surgeon-Naturalist to the
Survey.

[Reoceived 10th September.]
Order CIDAROIDA.
Family Cidaridae.
PrYLLACANTHUS, Brandt.
1. Phyllacanthus annulifera, Lamarck.
A. Agassiz, Revision of the Echini. pp. 887, 388; pl. Ie. £, 21-26a.
Coromandel coast; 7 fms.; sandy bottom.
Dorociparts, 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 bat with
the apex truncated. The ambital outline is pentagonal with rounded
angles.

The apical system is of moderate size—about 4 the diameter of
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the test—and pentagonal; the basal and radial plates together form a
flattened, slightly sunken area, within which the periproctal area arises
as a gently rounded eminence.

The basal plates are large and triangular with rounded apex, and
the sides, where in contact with the radial plates, gently concave; the
madreporic slightly exceeds the other plates in size ; they are prevented
from contact with each other by the periproctal plates which intrude
either 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 occladed by a delicate membrane. The basal plates—
except at the edges, which are smooth—are sparsely covered by large
granules which tend to arrange themselves in two groups; 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 ocular plates are broadly heart-shaped, are covered, except at
the edges, with large granules, and have the trauvsverse 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 transversely flat;
occasionsally they form prominent elevations where they meet the apical
system. The poriferous 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 interporiferous area is ornamented
with four rows of granules, the marginal being much larger than the
inner 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 about 21 times the breadth of the am-
bulacral ; the plates are few in number, 7-8, longitudinally elongated
abactinally, transversely elongated actinally, and at the ambitus are
about as long as wide; they are clearly defined from one another by
slightly sunken, bare longitudinal and transverse sutures; from a short

J.u. 25
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distance above the ambitus to the peristome each is ornamented with a
small, glassy, perforate mamelon, mounted on a wide but low, conical,
plain boss surrounded by a slightly sanken 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 ambitus of euch interambulacrum. Near the ambitus the
scrobicules form circles, 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
secondary tubercles many of which resemble the primary tubercles in
structure. 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 circular; 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 are seated. Buccal
opening pentagonal.

The primary spines, at the ambitus, are about 1} times the diame-
ter of the test in length, thin, gently tapering from base to apex, and
eight-ribbed ; the ribs are plain elevations and non-granular. The spines
are solid but so brittle, especially in the larger specimens, that very few,
if any, intact spines are 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 seated on the row of tubercles
surrounding the primaries, and on the outer row of granules of the
interporiferous areas, are olive green with a darker, longitudinal, cen-
tral band.

The colour of the test is chestnut brown, with a green shade
abactinally, which green color is very marked in the apical system.

Diameter of Diameter of Diameter of Diameter of Len, t.hof No of
Diameter.  Height.  actinal syst, abact. syst. ambulacra. interam- coronal

bulacra. plates,
26 1925 105 12 4 11°75 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 alcocki, n. sp.

The test is circular in outline at ambitus, but greatly flattened both
actinally and abactinally. The apical 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,
situated in the outer part of the basal plates, are surrounded by a row
of granules and are generally very large. The madreporic plate is not
markedly larger than the others. The radial plates are semilunar in
shape, about } the size of the basal plates, and have their outer margins
bevelled, from above downwards and outwards. The small ocular
pores are situated 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
mauch in shape; usually they are 8 in number. The anus is small, cen-
tral and surrounded by a ring of small plates. All the plates of the
apical system are very coarsely granular except at their margins which
‘are smooth. Each granule carries a small flattened spine.

The ambalacra are slightly sinuous; the poriferous 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 granules; 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 bare.

The plates of the interambulacral areas are roughly pentagonal in
outline, few in namber (5-6), and each carries a small perforate mame-
lon mounted on a small conical plain boss; the scrobicules are large,
sunken, circular and surrounded by a row of large granules. The re-.
wmainder of the plate beyond this row is covered with granules similar
to those on the plates of the apical system. The median interambula-
cral suture is zig-zagged, sunken and bare.

The peristomial ares is large, slightly sunken and sub-pentagonal.
The peristomial membrane is covered with imbricate, granular plates
bearing small spines.

The primary ambital spines are few in namber, very long—more
than 24 times the diameter of the test—gradumally 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 arising from the primary actinal tubercle
are short, flattened, and project inwards so as to cover the actinsl
membrane.
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Surrounding each primary 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.
Dismeter. Height. Diameter of Diameterof Diameter of Diameter of Length of No. of

actinal syst, abact.syst. ambulacra. interam- spines, coronal

bulacra. plates.
26 1675 95 135 4 12 56 5
2575 1675 9 12-75 4 12 68 6

Station 177: Laccadive Sea; 636 fms.; bottom temp. 44-2°F.;
bottom green mud.

Order DIADEMATOIDA.
Family Echinothuridae.
ProrMosoMA, Wy. Thom.
4. Phormosoma bursarium, A. Agassiz.
¢ Challenger’ Echinoides, 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. 44°2 F.;
bottom green mud.

5. Phormosoma luculentum, A. Agassiz.

¢ Challenger’ Echinoidea, pp. 97-99, pls. ix., x., x8., figa. 8-7.
Station 145: Laccadive Sea; 696 fms.; bottom green mud.

Family Diadematidae.
ASTROPYGA, Gray.
6. Astropyga radiata, Leske.

A. Agassiz, Revision of the Echini, pp. 420-422 ; pl. xxiv., fig. 40.

One large specimen was trawled in 28 fms. off the east coast of
Ceylon, Lat. 8°:51’ N; Long. 8111’ E. on a bottom of sand, shells and
stones.

Family Temnopleuridae.
TEMNOPLEURUS, Agass.
7. Temnopleurus toreumaticus, Klein.
A. Agassiz, Revision of the Echini, pp. 468, 464, pl. viiis., figs. 4-5.

Of this common species numerous specimens were taken off the
Coromandel coast, and at the entrance to Palk Straits in from 5-20 fms.
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SaLMacrs, Agass.
8. Salmacis dussumieri, Agassiz.
A. Agassiz, Revision of the Echini, p. 478; pl. viiib., figs. 7-8.

One small specimen was dredged off the Coromandel coast in 20
fms.

9. Salmacis sulcata, Agassiz.
A. Agassiz, Revision of the Echini, p. 476 ; pl. viiib., fig. 8; pl. vi., fig. 6.
Numerous large specimens were dredged off the Coromandel coast
in 5-7 fms., on a sandy bottom.

Family Echinometridae.
EcHINOMETRA, Rondel. -

10. Echinometra lucunter, Leske.

A. Agassiz, Revision of the Echini, pp. 481-482; 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
Trincomsallie Harbour.

STOMOPNEUSTES, Agass.
11. Stomopneustes variolaris, Lamarck.
A. Agassis, Revision of the Echini, pp. 487-438; pl. ivb., figs. 1-3, &o.
Several specimens of this species were collected on the southern

Laccadive Islands, on the reefs of which it is very frequently met with,
inhabiting clefts in the coral rock.

ECHINOSTREPHUS, A. Ag.
12. Echinostrephus molare, A. Aga.ssiz.

A. Agassiz, Revision of the Echini, pp. 467, 458 ; pl. va., figa. 10-12 ; pl. vi., fig. 20.

One specimen was dredged in the lagoon of the northern Maldive
atoll in 20-30 fms.

Order CLYPEASTROIDA.
Fanmily Fibularidae.
FisuLarn, Lamk.

13. Fibularia ovulum, Lamarck.
A, Agassiz, Revision of the Echini, pp. 507-509 ; 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 wmm.; and in
height 39 mm.
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.
CLYPEASTER, Lamk.

15. Olypeaster humilis, Leske.
A. Agassiz, Revision of the Echini, pp. 510, 611; pl. xis., figs. 1-8.

Very numerous specimens were obtained off the Coromandel,
Malabar, and Ceylon coasts in from 1040 fms.

Family Laganidae.
Lacanou, Klein.

16. Laganum depressum, Lesson.
A. Agassiz, Revision of the Eochini, pp. 518, 519 ; pl. xiiif,, figs. 5-8; pl. xxxiii.,
figs. 8, 4.
Two small immature specimens were dredged inside the lagoon of
the northern Maldive atoll in 20-80 fms.

Family Scutellidae.
EcHiNopISCUS, Breyn.

17.  Echinodiscus biforis, A. Agassiz.
A, Agaasiz, Revision of the Echini, pp. 532, 588 ; pl. xiiib., figs. 6, 6; pl. xxxvii.,

Two specimens—one large, the other small--were dredged off the
Coromandel coast in 7 fms., on a sandy bottom.

Order SPATANGOIDA.
Family Echinoneidae.
EcHINONEUS, Van Phels.

18. Echinoneus cyclostomus, Leske.
A. Agassiz, Revision of the Echini, p. 650; 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 8patangidae.
ScHIZASTER, Agass.

19. Schizaster gibberulus, Agassiz.
A. Agassis, Revision of the Echini, p. 612.
A single specimen was trawled off the Coromandel coast in 20 fms.
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MEeraLnA, Gray.

20. Metalsa sternalis, Lamarck.

A. Agassiz, Revision of the Echini, pp. 600-603; pl. xxis., figs, 4, 6; pl. xxic.,
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. Brissopsis luzonica, Gray.

A. Agassis, Revision of the Echini, pp. 698, §684; 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 Oldhams, Alcock.
A. Alcock, J. A. 8. B,, vol, Ixii., pt. 3, 1898; pp. 6, 7; pl. viii., figs. 7, 8.
Two perfect and several imperfect specimens of this large and very

fragile Echinoid were trawled off Trincomallie in 609 fms.; bottom
brown mud; bottom temp. 44° F.

23. Maremns, Gray.

Maretia planulata, Gray.
A. Agassiz, Revision of the Echini, pp. 670-672; pl. xixb., figs. 7-12, &o.

Several specimens were dredged in the lagoon of the northern
Maldive atoll in 20-30 fms.

24. Maretia alta, A. Agassiz.

A. Agassiz, Revision of the Echini, p. 569; ¢ Challenger’ Echinoides, 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
purple colour is quickly developed by immersion in spirit.

The length of the largest specimen was 37 mm.

Lovexnia, Des.
25. Lovenia elongata, Gray.
A Agassiz, Revision of the Echini, pp. 676-577 ; pl. xix¢,, figs. 14,

Very many specimens were captured in the lagoon of the northern
Maldive atoll, 20-30 fms.; off the Coromandel coast, 20 fms; and at
the entrance to Palk Straits, 7 fms.
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