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Part II.-NATURAL SCIENCE.

No. 1.—1889.

P

I.—A new Species and Qenus of Coccidee.—By E. T. ATrINSON, B. A.
[Beceived September 30th ;—Read November 7th, 1888.]
(With Plate 1.)

The Coccid described below was received from Mr. F. Gammie, who
procured it at Munghphu (3800 feet) in Sikkim on Quercus incana,
Oastanea indica, and 0. tribuloides. 1 forwarded specimens to Mr. W. H.,
Maskell of Wellington, New Zealand, who devotes much attention to

« this family, and he has kindly sent me tho drawings of the insect in its
. different stages shown on the accompanying plate. This coccid clearly
" Belongs to Maskell's group Hemicocoina, which is characterised by

gult female, the abdominal cleft and lobes of the Lecanina. I had
visionally placed this insect in the genus Pulvinaria of the group
saning, as the adult female does not appear to differ from the adult
nales of that genus. Mr. Maskell was at first of the same opinion,
8, having examined the larval form in its earliest stages, he found
% it presented undoubted and distinct ‘anal tubercles’ (Fig. 11),
joh at once remove it from the Lecanina.

It cannot be placed in the genus Kermes of the group Hemicoccina
mg to structural differences, so that we have to form a new genus, to
h the name Pseudopulvinaria, as suggested by Mr. Maskell, has
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been given to show its connection with the lecanid genus Pulvinaria.
The insect is really a hemicoccid possessing more lecanid appearances
than any other of the group hitherto known. The position of the insect
on the tree during its several stages is rather curious. The larves and
the females of the second stage cluster along the midrib of the lower
surface of the leaf, whilst the adult female alone is found along the twig
to which the leaves are attached (Fig. 1). The secretion is closer than
in Pulvinaria, and quite as cottony during the larval stage, but, in the
second stage, becomes more waxy, 80 as to approach in appearance the
genus Orthezia, and the masses of wax on the leaves are more like
detached or attached plates (Fig. 2) than threads. Unfortunately the
male has not yet been secured.

It is satisfactory to know that the adult female is subject to the
attacks of deveral species of hymenopterous and dipterous parasites,
which we may hope to characterise hereafter, for, otherwise, from the
size and number of these coccids on the leaves and twigs affected, much
damage must ensue, should they increase to any extent. It disappears
during the rains (July—September), but comes on abundantly at the
close of the rains, and matures about April.

(Glenus PSEUDOPULVINARIA nor.

Adult females naked, without a waxy fringe, somewhat circular or
oval and flattish. In Kermes, the adult female is entirely globular,
except a small incision where it rests on the twig to which it is attached,
and appears to have neither legs, antennse, nor rostrum.

PSEUDOPULVINARIA SIKKIMENSIS, 1. 8p.

Adult @, abmre reddish-brown, naked, somewhat convex, irregularly
circular or oval in shape, varying in size, skin smooth, punctulate. The
msect frequently falls off, leaving the white cottony ovisac attached
to the twig. Furnished beneath with eyes, antennsm, legs and rostrum ;
the abdominal cleft and lobes distinct (Fig. 5): antenn® borne on g
tabercle, 6-jointed, second joint longest, unarmed; others with setm
varying in length (Fig. 6): claw with four digitules, the upper pair
longest (Fig. 7). The ovisac on which the female rests is formed of a
compact white cerous substance, following and extending beyond the
outline of the insect itself. The spinnerets (filiéres: Fig. 8) are
scattergd irregularly over the nether caudal surface and are not arranged
in groups or circles. Found only on the twigs: long, 5—9 mill.

The Q of the second stage (Fig. 9) with its waxy plates is found on .
the lower surface of the midrib of the leaf. These plates seem to be



1889.]  E.T. Atkinson—Netws Species and Genus of Coccide. 3

attached transversely to a longitudinal median ridge and give this form
a peculiar ribbed appearance.

The larval form is furnished with antenns, legs, rostrum, and anal
tubercles bearing long seteo (Fig. 10). These tubercles are very distinct
in the earliest stage of the larva (Uetat embryonmzre Fig. 11), snd are
characteristic of the group.

The & is unknown.

Hab. Maungpha (3800 feet), Sikkim.

EXPLANATION OF PLATE I,
Insect on twig and leaves : slightly reduced,
Waxy masses on leaves, magnified.
Adult 2, dorsal aspect, cotton removed : magnified about 4.
Same, ventral aspect, cotton removed : magnified,
Same, abdominal cleft, lobes, a.nogemtal ring and spinnerets: do.
Same, anteunse: x 90.
Same, olaw and digitules: x 90.
Same, spinnerets : magnified..
¢ of second stage, dorsal aspect, with waxy plates.
10. Larva, ventral aspect: x 90.
11. Anal tubercles just before emerging from the egg : magnified.
12. Edge of the body of larva with hairs &o.: x 850.

Fig.

CENDnp s or
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11.—On the Species of Thelyphonus inkabiting Continental India, Burma,
and the Malay Peninsula.—By Eveene W. Oares, F. Z. S. Com-
municated by THE SUPERINTENDENT OF THE INDIAN MUsSEUM.

[Received January 24th ;—Read April 8rd, 1889.]
(With Plate II.)

The obscure animals which belong to this genus are very little
known. I have steadily collected them for some years now with the
best results, and not long since I took the opportunity of studying the
specimens contained in the Indian Museum, all of which were very
kindly placed at my disposal by Mr. J. Wood-Mason, the Supermtendent
of the museum.

There are now thirteen species known within the above hmlts, of
which three have been already described, eight are new to science, and
two are unknown to me, and in my opinion insufficiently described to be
ever determinable. These two were described by Mr. A. G. Butler many
years ago and in terms which, when applied to these animals, are
altogether insufficient. For this reason I have excluded them from
this paper, and I hope to notice them on a future occasion, when I have
had time to examine the types, which I understand are in the British
Museum. These two species are T'. sepiaris, described from Tonghoo
and Ceylon, and T. nigrescens, from Tenasserim (Cist. Ent. vi, p. 129).

The Thelyphoni live under timber and stones, lying concealed during
the day time and creeping about at night only. When discovered, they
seem overcome with surprise, but they speedily recover and hurry away
with considerable speed into holes and crevices. They are frequently
found at the roots of trees under accumulations of dead leaves and
rubbish. They require moisture, but must have well drained soil.

I have never found two species together, and my experience is that
each species inhabits 2 tract of country to the exclusion of others. For
instance, in Rangoon T'. rangunensis is found ; proceeding 80 miles north,
this species ceases and T sylvaticus occurs. Similarly, further north
T. sazatilis is alone found to occur. Reef and Double Islands each has
its peculiar species. The species which so far as I know has the largest
area of distribution is T. indicus, but the localities “Western Bengal
and Southern India " attached to the few specimens I have been able
to examine are so vague that no certainty can be attached to this
point.

The Thelyphoni, when once you get into the way of finding them, are
sufficiently abundant. I have frequently found twenty in one morning,
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and, on one occasion, while visiting the lighthouse on Double Island, I
secured 360 in three hours’ work, myself and one man.

All the species I have met with emit a peculiar odour, more like
aromatic vinegar than anything else I know, but more pungent. This
odour emanates from a liquid which is ejected from an orifice near the
root of the tail, and so powerful is it that it has frequently betrayed to
me the position of the animal. On one occasion, when examining a live
animal, I had a drop of the liquid injected into my eye, but it proved to
be harmless.

These animals, it is hardly necessary to state, are quite incapable of
inflicting injury to anything large than an insect. They have no sting and
their cheliceres are very weak. A writer in the ¢ Scientific American”
sometime ago graphically described how a species common in Florida
was in the habit of killing horses, s0 powerful was its sting. This is
of course all nonsense.

I have not been able to discover anything regarding the breeding
of these whip-scorpions. I have taken the very young only a-quarter
of an inch in length and also what appeared to be pregnant females,
bat I could find neither eggs nor embryos in them. Mr. Fea, the ener-
getic Italian naturalist now working in Burma, informs me, however,
that he once discovered a female carrying a bunch of egg under her
cephalothorax by the aid of her first pair of legs. 'This is all I know
about the matter.

The two sexes of the Thelyphoni grow up absolutely alike till faull
grown. At this stage, the male, by some process upon which [ am able,
I am sorry to say, to throw no light, undergoes a transformation and
emerges from it totally different from the female. That this is fact can
admit of no doubt. Adult males are nearly as abundant as adult females,
but half or three-quarter grown males with the external characters of
the adult male, or with any characters at all not possessed by the
female, are unknown. Once adult the sexes are as different as possible in
appearance.

The immature animals resemble the adult female in all characters
except colour, and in this latter respect the differences are not great,
reds being replaced by olive-yellows or greens and black tints by pink
ones. . , : ‘

In growing up, they seem to undergo numerous moults just like
the scorpions and spiders.

The adult sexes are markedly different in all the species I know.
The more marked difference is in the size and armature of the cheliceres,
but there are minor.differences, such as the grooving or entirety of the

first lower abdominal segment, the size of the abdomen, and the colour
of the cheliceres.
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Adults of both sexes may be recognized by & certain redness and,
tumidity of the first lower abdominal segments not apparent in the
immature animal.

T append a key to the eleven species known to me, and, in the plate,
I have figured some parts of certain animals which will be of great
assistance in the discrimination of the species.

In my descriptions I have only dwelt upon those characters which
are of importance, chiefly the details of the cheliceres, the colours, and
the important points of the cephalothorax and abdomen. I have not
found the legs to vary in any appreciable degree in the different species,
and therefore I have omitted them.

It will be noticed in the key that the females of some species canno
be discriminated from each other. I do not mean by this that the
females are absolutely alike, but merely to express my inability to
diagnose them in intelligible brief terms. Compared with each other
they are sufficiently distinct, varying in shade of colour, shape of
cheliceres, and in other points.

There are many immature specimens in the Indian Museum which
I have hesitated to describe till mature animals are available. It is to
be feared that many of the descriptions of these animals are based on
young specimens, and, if so, they are useless, as the young of many
species (which, when adult, are perfectly distinct) are absolutely alike.

On examining the specimens which the late Dr. Stoliczka referred
to T. angustus, Lucas (J. A. S. B. 1873, pt. ii, p. 134), I found that the
specimens were referablo to the young of T'. assamensis, T. formosus, and
a species from Penang, the adult of which is unknown.

" Key to the Species.
a. With a sharp ridge botween the central and lateral
eyes.
a’. First joint of cheliceres with a lateral spine
as well as a terminal one.
a’. Apophysis of the fourth joint of the cheli-
ceres cylindrical, smooth on both edges,
the ounter edge rounded off at the tip
(Fig. 13), cevrenrenrnanne ooes ceeerees agSQAMENsSIS, &,
b”. Apophysis of the fourth ]omt of the cheli-
ceres sharply triangular, serrated on both
OAZO8, 0uterniieetirireciirenieisnniitiessniiianaes GSSAMENSLS, Q.
»’. First joint of cheliceres with only a terminal
spine; second joint generally with 6 teoth.
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¢’. First lower abdominal segment divided longi-
tudinally by a groove (Fig. 3 and 4).
a’”’, Groove very deep and distinct (Fig. 3).
a*. Moveable finger of cheliceres festooned
interiorly (Fig. 5) ; the terminal joint
of the cheliceres of large size, broader
than the fourth joint, ....coveriiannnn... indicus, 3.
b%. Moveable finger of cheliceres simply
rounded interiorly (Fig. 11); the ter-
minal joint of the cheliceres weak,
much narrower than the fourth, ...... johorensis, 3.
Groove very shallow and indistinet (Fig.4), indicus, Q.
d”. First lower abdominal segment entire, with
no trace of a groove, ... seseacans johorensis, Q.
b. With no sharp ridge between the centx a,l and
Iateral eyes, this region being rounded.
¢’. Apophysis of fourth joint of cheliceres long and
cylindrical, smooth on both edges, saddenly
and quadrately widened out on the terminal
quarter of its length (Fig. 12), .................. andersoni, 3.
d’.. Apophysis of fourth joint of cheliceres cylindri-
cal, smooth on both edges, suddenly narrowed
on the terminal half of its length (Fig. 10), wood-masoni, .
¢. Apophysis of fourth joint of cheliceres abso-
lutely cylindrical, the two edges being
parallel throughout their length and smooth

b'”-

- (Fig. 7).
¢’. Length of abdomen and cephalothorax 13
inch, crreenesnaens

. .. tnsularis, &,
f". Length of a.bdomen a.nd cephalot.homx 1 mch Sformosus, 3.

7. Apophysis of fourth joint of cheliceres ap-
proximately cylindrical but the edges more
or less swollen towards their extremities
(Fig. 9).
g”. Inner edge of the fourth joint of the cheli-
ceres coarsely granulated ; the inner edge
of the third joint double the length of the
front edge of the second,.. . binghami, & .
h”. TInner edge of the fourth Jomt of the cbeln-
ceres smooth ; inner edge of third joint
equal to the front edge of the second.
The three hinder pairs of legs uniformly
red,.........

cIII .

900000000 000000000000 0000000000000

oo Saatilis, &.
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d”. Coxm and femora of the three hinder
pairs of legs reddish-brown, the other
joints red.
a®. Apophysis of fourth joint gently swollen
near the tip only, .ieeceeeisirissirrennenss raANgUNEnsis, 3.

b%. Apophysis of fourth joint greatly swollen
over the terminal third of its length, sylvaticus, &.

¢'. Apophysis of the fourth joint of the cheliceres

triangular, sharply pointed, serrated on both

edges (Fig. 2 and 8).

i"!. First lower abdominal segment broadly
rounded posteriorly (Fig. 3) all the legs red, binghams, Q.

Jj”. First lower abdominal segment sharply pro-

truding posteriorly (Fig. 4).
wood-masons, Q.

¢”’.  All the legs uniformly red, «wu....eveeeensans {'imula/ris, Q.
formosus, @ .

f". Coxe and femora of all the legs reddish-

brown, the other portions red, ............ rangunensis, Q.

g’”". The three hinder pairs of legs uniformly

red ; the first pair reddish-brown,......... sazatilis, Q.

1. TaeLvrRONUs AssaMENsis. Pl II, Fig. 13.

Thelyphonus assamensis, Stoliczka, J. A. 8. B. 1869, pt. ii, p. 205, pl. xix, fig. 1;
1873, pt. ii, p. 133, pl. xii, fig. 2.

Thelyphonus scabrinus, Stoliczka, J. A. 8. B, 1878, pt. ii, p. 130, pl. xii, fig. 1.

Theliphonus psittacinus, Butler, Cist. Ent. vi, p. 129, pl. v, fig. 2 (1878).

3. Cheliceres and cephalothorax black ; abdomen black tinged with
red ; legs and tail very deep red; below, first joint of cheliceres black
with a rufous tinge ; cephalothorax, abdomen, and legs deep blood-red.

Q . Similar in coloration to the male, but with the cheliceres slightly
tinged with red.

Immature animal. Entirely dull reddish, the legs tinged with
olivaceous brown.

Length 1'7 inches ; cheliceres ‘75 inch.

Many animals of this species are of an uniform madder-brown
colour and this is probably the normal colour immediately after the
change of skin. Analogous cases occur among the scorpions.

Structure. 8. Cheliceres densely and coarsely granulated in every
part; second joint with five teeth on the front and lateral edges, always
distinct, two large spines below ; third joint with a very long sharp
spine below; fourth joint very large, with a small spine below and a
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large apophysis on the interior-front corner, long and cylindrical, ter-
minated with a large spine and furnished below with numerouns teeth
like a coarse file (Fig. 13) ; fifth joint much narrower than the fourth,
fixed finger short and tringular almost smooth on both edges, movable
finger long and curved, serrated below, in shape much as in Fig, 11;
one sharp spine on the lower projecting angle of the joint ; first joint
of cheliceres below densely punctured and slightly wrinkled in places ;
the anterior process with a lateral spine as well as a terminal one;
cephalothorax densely granulated all over with a very pronounced sharp
ridge between the lateral and middle eyes.

First lower abdominal segment wrinkled in the middle, not divided
by a groove ; posterior edge well rounded.

Structure @ . Cheliceresas densely grannlated as in the male ; second
joint with five very distinct teeth in front and two spines below ; third
joint with a blunt spine on the interior edge and a long, sharp one be-
low; fourth joint with a minute spine below and a triangular, pointed
apophysis on the interior-front corner serrated on both edges (Fig. 8) ;
fifth joint very narrow and feeble, fixed finger short and sharply trian-
gular, serrated on both edges, movable finger longa nd sharply pointed,
curved (Fig. 6), serrated on the inner edge; first joint of cheliceres
below a8 in the male.

Cephalothorax as in the male. First abdominal segment below
differing in no respect from that of the male.

Found throughout Assam and Sikkim, and the hill-ranges of
Eastern Bengal and Cachar.

The late Dr. Stoliczka appears to have been ignorant of the great
difference of structure between the sexes of these animals, and he de-
scribes the two sexes under different names. His name has priority over
Mr. Butler's by four years. This species is widely distributed and
appears to be common, and was consequently, we may suspect, known to
the earlier writers on these animals, but to identify it with any of their
names is now impossible. It will be well, therefore, to adopt Dr.
Stoliczka’s name instead of making fruitless attempts to find an earlier
one. :

2. TasryeaoNus INpIcUS. PL IT, Figs. 1—6.

Thelyphonus indicus, Stoliczka, J. A. S. B. 1873, pt. ii, p. 138, pl. xii, fig. 5.
» beddomes, ,, J. A. 8. B. 1873, pt. ii, p. 142, pl. xii, fig. 6,

8. Cephalothorax and abdomen dull chestnut-brown; chéliceres
bright chestnut ; legs and tail deep red below, cheliceres deep chestnut;
abdomen, sternum, and legs bright chestnut. Length 13 inches.

Q. Similar to the male in colour.

2
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Structure, 8. Cheliceres strong; basal joint slightly punctured
and wrinkled towards the front; second joint densely and coarsely
granulated, the anterior portion rounded, with five or more sharp distinct
teeth on the edge and two stronger ones on the lower surface; third
joint thickly punctured all over and wrinkled towards the interior edge,
which is angular and furnished with one spine, another spine below ;
fourth joint sparingly punctured all over and slightly granulated towards
the origin of the apophysis which is triangnlar (Fig. 1) and slightly
curved backwards, closely serrated on the outer edge and furnished with
a few blunt spines on the inmer; fifth joint large, broader than the
fourth, sparingly punctured all over, fixed finger triangular, short and
broad, finely serrated on the omter edge, the inner edge rough and
furnished with a few small spines ; movable finger slightly curved, the
upper edge sinuated, finely serrated and with a blunt tooth near the tip
(Fig. 5,), the lower edge simply curved and roughly serrated.

Cephalothorax densely granulated with a sharp sinunated ridge
between the lateral and central eyes.

First lower abdominal segment of huge size, tumid, divided longi-
tudinally by a groove and broadly rounded posteriorly (Fig. 3).

Structure, @ . The abdomen much larger and the cheliceres shorter
and slighter ; the apophysis of the fourth joint of the cheliceres is also
much broader at the base, but of about the same length, and consequently
much blunter ; the first abdominal lower segment is pointed posteriorly
and barely grooved (Fig. 4). The movable finger is also of a very
different shape and size (Fig. 6).

An examination of the late Dr. Stoliczka’s types and of some other °
specimens more recently acquired by the Indian Museum demonstrates
that his T. indicus is the male and 7. beddomei the female of the same
species.

The number of teeth on the front edge of the second joint of the
cheliceres varies much in this species as may be seen from the following
enumeration of examples examined.

d. 7 teeth on right; 5 on left with traces of 3 more.

3. 6 on right one being bifid ; 5 on left with trace of another.

3. 6 on right; 5 on left.

d. 6 on right ; 5 on left.

Q. 7 teeth on each side (T beddomer).

All the specimens I have examined came from Southern India and
Western Bengal, but no precise locality is attached to them.

Mr. Butler identifies his T. sepiaris with this species (Ann. & Mag.
Nat. Hist. ser. 4, vol. xii, p. 116), but as he gives 7. sepiaris from
Tonghoo and Ceylon, and allows T. beddomei to be a good distinct species,
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I fear the matter is too involved for me to arrive at any conclusion on
the subject without the examination of his type, and for this I have had
no opportunities.

3. THELYPHONUS JOHORENSIS, n. sp., Pl. II, Fig. 11, &.

d. Cheliceres very deep red ; cephalothorax nearly black ; abdomen
deep red ; legs deep madder, brighter towards the extremities; below,
first joint of cheliceres deep red; abdomen, sternum and exinguinal
joints of legs blood red. Length 1'2 inches ; cheliceres *5 inch,

Q. Similar in colour to the male ; slightly smaller.

Immature animal. Cephalothorax and abdomen red, legs brighter,
cheliceres bright coral-red.

Structure, 8. First joint of cheliceres densely punctured all over;
second densely punctured, with six teeth on the anterior and lateral
edges and two strong spines below; third densely punctured all over,
with a very strong spine below ; fourth joint densely punctured, with a
long recurved triangular apophysis, serrated on the outer edge, and with
a few teeth on the outer; fifth joint (Fig. 11) weak, narrower than the
fourth, sparingly punctured, fixed finger serrated on the outer edge, with
a few spines on the outer and down tke side of the joint; movable
finger weak, serrated on the inner edge, with a few spines on the lower
edge.

Cephalothorax densely granulated all over, the space between the
central and lateral eyes ridged.

First lower abdominal segment deeply grooved longitudinally (Fig.
3), extremely swollen large and rounded.

Structure, @. Similar to the male, but the apophysis of the fourth
joint of the cheliceres shorter and broader at base ; first lower abdominal
segment withount a longitudinal groove, and pointed posteriorly.

I have much pleasure in naming this species after the territory of
the Sultan of Johore, where Mr. Wood-Mason discovered it.

4. THELYPHONUS ANDERSONI, n. sp., Pl II, Fig. 12,

@. Cephalothorax and cheliceres dark red, the legs paler red, the
abdomen of intermediate colour; below, cheliceres dark red; abdomen,
sternum and exinguinal joints of legs pale red ; tail rather paler than
the legs. Length 1 inch.

9. Similar in colour to the male and of same size.

Immature antmal. Unknown.

Structure, &. Cheliceres smooth with a very few minute punc-
tures; first joint normal; second with a few obsolete teeth on the
anterior and lateral edge and two strong spines below ; third with a
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sharp tooth on the lower surface ; fourth with an indistinct spine on the
lower edge and with a long apophysis on the interior angle. This
apophysis is about the same length as the joint to which it is attached,
perfectly cylindrical for three-quarters of the length, and suddenly
widened out on the terminal quarter of its length to a width half as
wide again as the cylindrical portion and terminating in & single recurved
spine (Fig. 12) ; fifth joint feeble, narrower than the fourth, the interior
edge toothed and furnished with hairs, the exterior edge of the fixed
finger serrated; movable finger curved, sharply pointed, furnished
with hairs and serrated below. Cephalothorax densely granulated, except
on & portion between the lateral and central eyes, which is smooth and
tumid but not ridged. First lower abdominal segment large, broadly
sinuated behind, but not grooved.

Structure, @ . Differs from the male in the structure of the cheli-
ceres and first lower abdominal segment. Second joint of cheliceres
with five distinct teeth, one on the middle of the anterior edge and
four on the lateral, the foremost, situated at the angle of the two edges,
being twice as large as the others, which are all of equal size, two small
spines on the lower surface; third joint with a small tooth on the
interior edge and ome below; fourth joint with a short and sharply
triangular apophysis, both edges serrated ; fifth joint as in the male.

The first lower abdominal segment is longer and pointed posteriorly.

I have much pleasure in naming this species after Dr. John Ander-
son, the late Superintendent of the Indian Museum, who discovered it in
Upper Burma. The male was taken in the second defile of the Irawadi
river and the female on Pudeepyoo mountain. Both are preserved in
the Indian Museum.

The only female of this specios is much mutilated, but I have de-
scribed it to the best of my power. I regret, however, to have to leave it
out of my key; when writing which I had not access to the specimen.

5. THELYPHONUS WOOD-MASONI, n. sp., Pl II, Fig. 10,

@. Cheliceres and cephalothorax pitchy-black; abdomen black
tinged with red ; legs blood-red ; tail like the legs ; below, first joint of
cheliceres dark reddish-brown; legs and sternum with first abdominal
segment blood-red, remainder of abdomen darker red.

Q. Similar to the male in colour.

Immature animal. Cheliceres coffee-brown, cephalothorax and
abdomen dull rufous, the legs dull reddish vandyke-brown.

Length, male 1 inch; female, ‘95.

Structure, &. Cheliceres very sparingly punctured and nearly
smooth all over, the exterior angle of the second joint transversely
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wrinkled; second joint with 3.6 obsolete teeth on the anterior and
interior edges and two blunt spines below ; third joint with one spine
below, the interior edge equal in length to the anterior edge of the
second joint; fourth joint very broad, no spine below, with a long
apophysis springing from the antero-lateral corner, the first half cylin-
drical and broad, the terminal half about half the thickness of the first
and constricted in the middle, quadrately terminated and furnished
with a small spine at the end (Fig. 10), the inside of the apophysis at -
the end with a large rounded process ; fifth joint large, rounded, broader
than the fourth joint, the inner edge scooped out to receive the rounded
process on the apophysis of the fourth joint, causing the fixed finger to
stand out as a cylindrical tooth serrated on both edges; movable finger
moderately curved, serrated on the inner edge.

Cephalothorax densely granulated, the space between the anterior
and the lateral eyes tumid.

Structure, 2. Cheliceres with the first joint normal; second with
five teeth on the anterior and lateral edges and two spines below : third
joint with a lateral spine and one below ; fourth with a spine below and
& sharply-pointed triangular apophysis serrated on the inner edge and
and with 3 spines on the outer; fifth joint weak, narrower than the
fourth, the fixed finger sharply triangular and serrated on both edges,
the movable finger gently curved and serrated on the inner edge.

The cheliceres, as in the male, are nearly smooth, being very slightly
punctured in a few places only.

Described from specimens taken on Muleyit mountain in Tenasserim
and now in the Indian Museum. I have named it after Mr. J. Wood-
Mason, the energetic Superintendent of the Indian Museum.

6. THELYPHONUS INSULARIS, n. sp., P1. II, Figs. 7, 8.

d. Cheliceres, cephalothorax, and abdomen deep black ; legs and
tail bright red; below, the first joint of cheliceres deep red, the other
joints black, abdomen and legs bright red. Length 1'3 ins. ; cheliceres
*75 ins.

@. Of the same colour as the male. Length 1:3, chel. *5 in.

Immature animal. Fourth and fifth joints of the cheliceres pink,
second and third pinkish-brown ; cephalothorax and abdomen greenish ;
coxal and femoral joints of legs pale greenish-brown, the remaining
joints and the tail pale orange-yellow; below, first joint of cheliceres.
pale red, the other joints, and the legs, of the same colour as the upper
surface, abdomen pale greenish-brown. With age the colours become
firmer and the changes to the adult stage are very gradual. In half-
grown specimens the legs are nearly uniform red and the cheliceres
becoming blackish.
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Structure, &. Second joint of cheliceres punctured all over, granu-
lated and wrinkled at the anterior lateral corner, teeth on the interior
and anterior margins indistinct, very variable in number and in all cases
small and obsolete, no distinct spine below. Third joint punctured all
over and coarsely granulated on the inner edge, with a spine below.
Fourth joint with very few punctures, nearly smooth, apophysis long
and cylindrical, terminated with two blunt teeth and with a large
rounded process interiorly near the end (Fig. 7). Fifth joint very large
and round, very nearly smooth, fixed finger short, triangular with a
broad base, serrated on both edges, movable finger rather shorter than
the fifth joint, serrated and sinuated within (Fig. 5). First joint beneath
very sparingly punctured.

Cephalothorax granulated all over and transversely wrinkled behind
the central eyes. :

First lower abdominal segment smooth in the middle, not divided
longitudinally by a groove.

Structure, @ . The upper surface of cheliceres sparingly punctured
throughout, 2nd joint with five very distinct teeth on the front and
lateral edges, of which the two on the front edge are the largest, two
teeth on the lower surface; third joint with a tooth on the interior edge
and one below; fourth joint with a tooth below, the apophysis trian-
gular, finely serrated on the outer edge, with two or three teeth on the
inner (Fig. 8). Fifth joint narrower than the fourth, fixed finger sharply
triangular, serrated on the outer edge, also qn the inner edge nearly
down to the bottom of the joint; movable finger shorter than fifth
joint, gently curved throughout and serrated interiorly. .

Cephalothorax and other parts, as in the male, except the first lower
abdominal segment, which is pointed posteriorly.

This species is remarkable for the huge cheliceres of the adult male.
It is common on Double Island at the entrance of the Moulmain River,
to which island it appears to be confined, for on the opposite coast of the
mainland P. formosus only is found. This island, which is crowned by a
lighthouse, is very rocky, and only a few acres in extent. Some soft soil
is found here and there under the rocks and under the bricks used for
the staircase up to the summit of the island, and under these this animal
occurs in incredible numbers.

7. THELYPHONUS FORMOSUS.

Thelyphonus formosus, Butler, Ann, and Mag. Nat. Hist. ser iv, vol. x, p. 201,
pt. xiii, f. H.
” » Stoliczka, J. A. 8. B. 1873, p. 187, pt. xii, f. 4.

d. Cheliceres shiny-black; cephalothorax black slightly tinged
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with red ; abdomen reddish-brown tending to black; legs entirely dark
red ; lower surface dark chestnut, the first joint of the cheliceres much
deeper; tail paler than the legs. Length 1 inch.

Q. Similar to the male in colour, and somewhat larger.

Immature animal. Cheliceres brownish-red turning to almost pure
red at the end; cephalothorax black; abdomen olivaceous.brown: first
three joints of all the legs olive-green; remainder of the legs and the
whole lower surface pale reddish-yellow, darker on the first joint of the
chelioeres.

Structure, 8. Cheliceris very sparingly punctured all over, the
second joint with a few wrinkles across the exterior portion, and with
five more or less obsolete teeth on the anterior and interior edges ; two
spines on the lower surface; third joint with one spine below ; fourth
joint with & minute spine below and a long cylindrical apophysis on the
interior-front angle, terminated below by a bifid tooth, and with a large
rounded tubercle within ; fifth joint large, broader than the fourth with
a spine beneath, the fixed finger very short and triangular, serrated on
 both edges; movable finger sharp and curved (Fig. 11), finely serrated
interiorly.

Cephalothorax finely granulated all over; space between lateral and
frontal eyes swollen but not ridged.

First abdominal segment below smooth, not divided, broadly round-
ed posteriorly.

Structure, 2. BSecond joint of cheliceres with five very distinct
teeth on the front edge and two spines below ; third joint with a spine
below; third joint with & minute spine below and a short, bluntly-
triangular apophysis on the interior-frontal angle, serrated interiorly
and with a few teeth on the outside; fifth joint weak and narrow, the
fixed finger triangular, sharply pointed and serrated on both edges, the
movable finger weak, sharply curved and serrated within.

Cephalothorax as in the male.

First abdominal segment below smooth, the middle posterior portion
abraptly lengthened.

Found in the neighbourhood of Moulmein in Tenasserim, where it
appears to be common.

8. THELYPHONUS BINGHAMI, n. sp.

3. Cheliceres and cephalothorax deep black; abdomen black
tinged with red; legs bright red ; below, first joint of cheliceres and the
abdomen deep red, legs bright red.

@. Of the same colour as the male, but the cheliceres strongly
tinged with red.
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Immature animal. First and second joint of cheliceres reddish-
brown, the others coral-red; cephalothorax and abdomen dark brown;
first three joints of all the legs olive-green, the others pale yellowish-
red ; below, the cephalothorax and abdomen reddish-brown,

Length 1'1 inches; cheliceres, @ *55; Q 45 inch.

Structure, 8. Cheliceres sparingly granulated and punctured all
over. Second joint with five ill-defined teeth on the front and lateral
edges and two small spines below ; third joint very long and cylindrical
with one spine below ; fourth joint long, the inner side granulated ; with
a blunt spine below and a long cylindrical aphophysis on the anterior-
lateral corner, slightly constricted in the middle and enlarged at the
tip (Fig. 9) terminated with a rather sharp spine and a tumid process
interiorly; fifth joint as broad as the fourth, serrated and festooned om
the inner edge; fingers remarkably small, the fixed one triangular,
nearly smooth on the inner edge, serrated on the outer, the movable
one gently curved and serrated interiorly.

Cephalothorax minutely and densely granulated, the space between
the lateral and frontal eyes barely tumid.

First lower abdominal segment entire, elevated and projecting
posteriorly.

Structure, @ . Cheliceres as in the male, but the second joint with
five sharp and well-defined teeth, one on the anterior edge and four on
the inner lateral edge; apophysis of fourth joint triangular with a few
large spines on the inner edge and closely serrated on the outer; the
fifth joint is much narrower than the fourth but the two fingers are the
same as in the male. The third joint is much shorter and broader than
the same one in the male and the whole cheliceres are ahorter and
stouter.

Cephalothorax exactly as in the male.

First abdominal segment entire, and rounded posteriorly as in the
male.

The males and females of this species approach each other very
closely in structure with regard to the cephalothorax and abdomen and
the only point of distinction lies in the cheliceres.

This species is very abundant on Reef Island at the entrance of the
Tavoy river in Tenasserim. It is a densely wooded island crowned
by a small lighthouse. It is probably this species which Mons. Simon
records from Tavoy and not T'. formosus.

I have much pleasure in naming this species after Major C. T.
Bingham, of the Forest Department of India, who has greatly assisted
me in collecting these obscure animals.
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9. THELYPHONUS SAXATILIS, n. 8p.

d. Cephalothorax, cheliceres, and abdomen black; first pair of
legs reddish-black, except the tarsal joint, which, with the three other
pairs of legs, is bright red; tail reddish-brown ; below, the first joint
of cheliceres black tinged with red ; sternum and base of legs red ; legs
the same colour as the superior surface ; abdomen reddish brown.

Q. Resembles the male in colour.

Immature animal. Cheliceres reddish-brown tarning to pink on
the last two joints; cephalothorax and abdomen dark olive-brown;
first pair of legs olive, except the tarsal joint, which, with the three
other pairs of legs, is pale red; below, uniform pale red, except the
base of the cheliceres, which is reddish-brown.

Length 1-1 inch ; cheliceres of male, ‘5.

Structure, &. Second joint of cheliceres punctured all over, the
exterior-front corner wrinkled, the anterior and lateral edges with a
a few obsolete teeth, varying in number, one spine below ; third joint
punctured on the upper surface, granulated ou the inner, and one blaunt
spine below; fourth joint nearly smooth, merely with a very few
punctures, no spine below, apophysis long and cylindrical, constricted
in the middle, rather swollen at the end with a tumid process on the
inner side near the tip (Fig. 9) ; fifth joint large, nearly entirely smooth,
fized finger short and triangular, serrated on the outer edge, nearly
smooth  on the inner; movable finger rather long, curved throughout,
the inner edge festooned and serrated.

Cephalothorax densely granulated, the space between the lateral
and frontal eyes rather swollen.

First lower abdominal segment entire, rounded posteriorly.

Structure, . Cheliceres much shorter than in the male but simi-
larly punctured, etc.; second joint with five sharp distinct teeth on the
front and internal edges and two spines below; third joint with one
long spine below; fourth joint with a spine below and a triangular
apophysis with a few spines or teeth on the inner edge and demsely
serrated on the outer ; fifth joint narrow and feeble, fixed finger trian-
gular, serrated on both edges, movable finger curved, sharply pointed
and servated on the inner surface.

First lower abdominal segment entire, sharply protruding posterior-
ly in a blant point.

This species i8 very common at Thayetmyo in Burma being found
under stones and bricks and in mud walls. Mr. D. K. Macdonald of
the Public Works Department collected large numbers of this animal
for me at that place. . .

3
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10. THELYPHONUS RANGUNENSIS, n. sp.

d. Cephalothorax, cheliceres, aud abdomen deep black ; coxe and
femora of all the legs reddish brown, remainder of legs deep red ;
beneath, the cheliceres dark reddish-black ; sternum and legs deep red ;
abdomen deep reddish-brown.

Q. Of precisely the same colour as the male.

Immature animal. Cheliceres deep reddish-brown turning to red at
the tips; cephalothorax and abdomen nearly black ; coxe and femora of
all the legs and the tibial joint of the first pair of legs deep olive-green,
remainder of legs pale red.

Length 1 inch ; cheliceres, ‘45 in the male, ‘35 in the female.

Structure, 3. Second joint of cheliceres sparingly punctured, with
a few obsolete teeth on the front and interior margins and two spines
below, of which one is very large and one very small; the exterior upper
corner wrinkled ; third joint rather closely punctured on the upper and
outer sides, granulated within, with one tooth below; fourth joint
nearly smooth, very broad, no spine below, apophysis very long, cylin-
drical, and of nearly equal width throughout, slightly wider near the
extreme tip; fifth joint large, nearly smooth, fixed finger triangular,
serrated on both edges, movable finger curved, sharp-pointed, and ser-
rated within, ‘

Cephalothorax densely granulated all over, the space between the
lateral and frontal eyes slightly prominent and obsolately ridged.

First lower abdominal segment entire, with the margin posteriorly
rounded.

Structure, 2. Cheliceres short; second joint with two spines
below and five sharp, distinct ones on the front and inner edges, spar-
ingly punctured all over but not wrinkled; third joint sparingly
punctured all over with a spine on the inner surface ; fourth joint with
a few punctures, a spine below, and a triangular apophysis with a few
large teeth on the inner edge and serrated on the outer edge; fifth
joint sparingly punctured and serrated on the inner edge, fixed finger
triangular and serrated on both edges, movable finger short and
curved and serrated within.

Cephalothorax as in the male.

First abdominal segment below sharply produced posteriorly, entire.

This spevies i3 very common in Rangoon and the whole district
round, being found under old timber, stones, and bricks.

11. THELYPHONUS SYLVATICUS, n. 8p.
&. Cheliceres pitchy black; cephalothorax and abdomen dull
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black ; first pair of legs and the coxes and femora of the other legs very
dark red, remainder of the legs bright red.

Q. The adult female is unknown, but will, without doubt, be
found to have the same coloration as the male in respect to the legs.

Immature animal. Cheliceres pinkish brown; cephalothorax and
abdomen dull blackish; coxs and femora of all the legs deep olive, the
other parts of the legs pale rufous.

Length ‘9 inch ; cheliceres, ‘4 inch.

Structure, 3. Cheliceres very slightly punctured, nearly smooth ;
second joint wrinkled on the exterior front corner with a few obsolete
teeth on the front and interior edges, varying in number, one spine
below ; third joint without any spine ; fourth joint broad with no dis-
tinct spine below, apophysis long, the first half very narrow and cylin-
drical, suddenly widening out to double the width on the terminal
third ; a tumid process on the interior surface near the tip ; fifth joint
fairly large, greatly sinnated on the interior edge, fixed finger triangular,
smooth on the inner edge, serrated on the outer ; movable finger sharp-
ly curved, and pointed, serrated on the inner edge.

The cephalothorax is densely granulated and the first abdominal
segment, entire and rounded posteriorly.

This species which is remarkable for the colour of its legs is no
doubt common in the Tharrawaddy District of Burma, but I only pro-
cured an adult male and an immature animal of it, the former at Zigon,
and the latter at Minhla. They were found in forest.

EXPLANATION OF PLATE II.

Fig. 1. Apophysis of the fourth joint of the cheliceres of T. indicus o'.
» 2. » » » ”» 9 » T.indicus .
s 3. First lower abdominal segment of T. indicus d'.
» 4 ”» ”» ”» ”» » T. indicus 2.
» 5. Terminal joint of cheliceres of T. indicus d'.
” 6' » » 1 ” T' ‘."d‘c“‘ g .
» 7. Apophysis of the fourth joint of the cheliceres of T. insularis d&'.
” 8' ” ” ” ” ” ” ”» T’ maﬁa g .
» 9 ” ”» ) ) ”» ”» sy T. sawatilis d'.
» 10. " . ” ” ,» T. wood-masons &.

” »
» 11. Terminal joint of cheliceres of T. johorensis d'.
» 12. Apophysis of the fourth joint of the cheliceres of T. andersoni dJ'.
”» 13. » ”» ”» ”» ” ”» ” T. assamensis d.
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II1.—Notes on Indian RuYNCHOTA ; HETEROPTERA, No. 5.
' By E. T. Atinson, B. A.
[Beceived, May 18th ;—Read June 6th, 1888.]

Subfamily, AcaNTHOSOMINA, St3l.

Oefvers. K. V.-A. Forh. (38), p. 32, 39 (1872): En. Hem. v, p. 108 (1876) :—
Acanthosomida, Stal, Hem. Afric,, i, p. 83, 219 (1864).

a, b, ¢, a8 in Subfam. Pentatomina (J. A. S. B., pt. ii, p. 192,
1887).

(d.) Tarsi 2-jointed: scutellum not reaching the middle of the
dorsum of the abdomen, generally very narrow at the apex ; and fur-
nished with frena extended almost to the apex : tibis obtusely rounded,
rarely furrowed. It contains those genera of the family Pentatomide
of Dallas which have the scutellum triangular, subequilateral, or not
much longer than broad, not reaching or barely extending beyond the
middle of the dorsum of the abdomen, the apical part placed behind the
frena, geuerally small, short, and narrow, the frena generally extended
for a distance towards the apex of the scutellum, rarely reaching only
the middle of the scutellum, apical margin of corium straight, rarely
rounded towards the exterior apical augle, tibim obtusely rounded,
and the sixth ventral segment, in Q, rather strongly sinuated at the
apex in the middle before the genital valvules.

Genus MicroDEUTERUS Dallas.
List Hem. i, p. 209 (1851); Walker, Cat. Het. ii, p. 390 (1868): Stal, Oefvars,

K. V.-A. Forh,, p. 640 (1870): En. Hem., v, p. 110, 112 (1876) i—Acanthosoma, pt.,
Herr. 8chiff, Wanz. Ins., viii, p. 56 (1848).

Body elongate-ovate : head large, broad, gradually sinuately
narrowed behind the middle, sides anteriorly parallel or barely diverg-
ing, apex broadly and obtusely rounded, tylus and juga subequal in
length : antennw S5-jointed, basal joint short and stout, not extending
beyond the apex of the head, second joint minute, third joint largest,
nearly as long as the two following taken together, fourth longer than
the fifth : rostrum rather long, reaching the base of the ventral 8spine ;
2 and 3 joints about equal, the fourth shorter, basal joint half concealed
within the head : pronotum anteriorly and sides distinctly margined,
margins narrowly elevated and smooth, unarmed : scutellum rather
small, longer than broad ; frena not extending beyond the middle of
the scutellum : membrane with longitudinal veins : mesostethial lamins
reaching the head : sixth ventral segment, in ¢, furnished, towards the
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sides at the anterior margin, with a small cavity or hollow; pectus
with & strong ridge, which is more elevated anteriorly, and cut off
obliquely at its posterior extremity to make room for the ventral spine
which is short, scarcely passing the posterior coxm.

295. MICRODEUTERUS MEGACEPHALUS, Herr. Schaff.
Acanthosoma megacephalum, Herr. Schiff., Wanz, Ins., viii, p. 5, t. 251, f. 783 °
ot B (1848), g.
Microdeuterus megacephalus, Stal, Oefvers. K. V.-A. Fdrh,, p. 640 (1870); En.
Hem., v, p. 112 (1876).

Q. Entirely dark ochreous-yellow ; finely, impressly punctured :
base and apex of scutellum red-brown, the base with four yellow spots
(sometimes obsolete) : the pronotum somewhat red-brown towards the
margin and in the middle : spots on the posterior part of segments of
the connexivum and its posterior prolongation, brown with a violet
tint : beneath unicolorous: rostrum reaching the end of the second
ventral segment; the ventral spine extending as far as the base of the
first pair of feet (Herr. Schdff.). Stil notes that the rostrum, at least
in the &, reaches somewhat the apex of the third ventral segment :
the venter with a median ridge is continued up to the apex of the sixth
segment, which, in the middle, is a little shorter than the three preced-
ing taken together, and somewhat obtuse-angularly emarginate at the
apex : lower margin of the genital segment clothed with long, dense
hairs, lateral lobes gradually acuminate. Long, 12 mill.

Reported from Bengal, Calcutta, Sikkim (mihi).

296. MICRODEUTERUS DALLASI, n. 8p.

Microaeuterus megacephalus, Dallas (nec Herr. Schiff P), List Hem., ii, p. 300, t.
10, f. 4 (1851) : Walker, Cat. Het. ii, p. 8390 (1867): 8t31, Oefvers, K. V.-A. Forh.,
p. 640 (1870) ; En. Hem,, v., p. 113 (1876).

Differs apparently chiefly in the spinose posterior prolongations of
the connexivam : these are present, but are much less produced.

Reported from N. India.

Genus ACANTHOS80MA, Cartis.

Brit. Ent. i, p. 28 (1824) : Dallas, pt, List Hem. i, p. 198, 803 (1851) ; Walker,
Cat. Het, ii, p. 392 (1867): Btal, Oefvers, K. V.-A. Forh., p. 368 (1870); (3) p. 89
(1872) ; En. Hem,, ii, p. 61 (1870) ; v, p. 110, 113 (1876): Distant, Biol. Centr. Am.
Rhyn., p. 100 (1879). _

Head punctured, small or moderate, flat, triangular, gradually
narrowed, narrow at the apex, with the tylus longitudinally impressed ;
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pronotum levigate, sides immarginate, process of the lateral angles not
turning forwards, short, triangular, somewhat depressed: scutellum
narrow at the apex, frena extended for a distance towards the apex,
apical margin of corium straight: first joint of the antenna extending
beyond the apex of the head: mesostethial ridge high, laminated
posteriorly, abruptly lower before the intermediate coxe, not produced
hindwards between them ; not or only very slightly extending beyond
the anterior margin of the mesostethium, more or less distinctly rounded
at the apex : apical angles of the sixth abdominal segment in & rounded
at the apex.

297. ACANTHOSOMA PROXIMA, Dallas.

Acanthogoma prozimum, Dallas, List Hem., i, p. 308 (1861): Walker, Cat. Het.
ii, p. 388 (1867). .

Acanth prozima, Stal, En. Hem., v, p. 118 (1876) ; Distant, Scient. Res. 2nd
Yarkand Miss., p. 7 (1879).

Above brownish or yellowish green: very like 4. haemorrhoidalss,
Linn., the lateral angles of the pronotum are less prominent, rufous,
punctured black : apex of scutellum, black (Dallas). Long, 15}—16
mill.

Reported from Murree (Panjib) : Rawal Pindi (mihi).

298. ACANTHOSOMA DISTINCTA, Dallas.

Acanthosoma distinctum, Dallas, List Hem.,, i, p. 304 (1851) : Walker, Cat. Het.
ii, p. 398 (1867).

Acanthosoma distincta, Scott, A. M. N. H. (4 s.) xiv, p. 200 (1874) : St3], En.
Hem., v, p. 118 (1876) : Reuter, Berlin Ent. Zeitschr., xxv, p. 76 (1881): Distant,
Trans. Ent. Soc., p. 416 (1888).

3. Above pale olive-green, rather thickly punctured with black,
head pointed in front, finely punctured: pronotum with a transverse
impunctate space towards the anterior margin; lateral angles promi-
nent, subspinose, obtuse, ferruginous: scutellum brownish, becoming
green towards the apex, with the apex itself whitish, membrane brown-
igh, semitransparent, with a dark line at the base, surrounding the
apical margin of the corium: abdomen above red, with the mar-
gins bright orange, with a black band at the junction of each seg-
ment : body beneath pale testaceous: abdomen with the emargina-
tion of the apical segment very deep reaching the middle of the abdo-
men; the margins spotted with black: legs pale greenish, with the
tarsi fulvous. Antennm rather long, pale greenish, with the two apical
joints dusky ferruginous (Dallas). Long, 13—13§ mill.

Reported from N. E. India, Murree (Panjéb), Darjiling, Japan.
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299. AcanTHOSOMA DIFFICILIS Dallas.

Acanthosoma difficile, Dallas, List Hem., i, p. 304 (1851) : Walker, Cat. Het. ii,
p. 899 (1867) : 8tdl, En. Hem., v, p. 118 (1876).

3. Pale olive-green, tinted red and orange, punctured: head red-
dish ; juga wrinkled and with a few black punctures : pronotum rather
thickly punctured, black ; anterior and lateral margins reddish, lateral
angles prominent, deep red: scutellum deep orange, with numerous
scattered black punctures, disc of corium thickly and rather finely
punctured, outer margin orange, rather strongly punctured black :
membrane transparent, nearly colourless: margins of abdomen not
spotted : body beneath dark orange: abdomen with the apical segment
not very deeply emarginate: legs ferruginous-orange: antenne with
the three basal joints somewhat ferruginous (Dallas). Long, 13—14
mill.

Locality anknown.

300. AcANTHOSOMA DUBIA, Dallas.

Acanthosoma dubium, Dallas, List Hem., i, p. 304 (1851) : Walker, Cat. Het., ii,
p- 399 (1867) : Stsl, En. Hem,, v, p. 113 (1876).

d. Closely allied to and hardly distinct from the preceding :
differs in having the head anteriorly somewhat rounded : angles of pro-
notum less prominulous, rounded: third joint of the antenns black at
the apex (Dallas). Long, 13—14 mill,

Locality unknown.

301. AcCANTHOSOMA LAEVICORNIS, Dallas.

Acanthosoma laevicorne, Dallas, List Hem., i, p. 811 (1851) : Walker, Cat. Het.
ii, p. 399 (1867).

3, 2. Above pale yellowish-olive: head triangular, pointed in
front, with the tylus passing the juga, the surface slightly wrinkled,
pronotum thickly and rather coarsely punctured; lateral angles pro-
duced into long, impunctate horns which are sometimes yellow, horns
directed forwards and of the same thickness from the base to near the
apex which is acute and slightly recurved : scutellum rather strongly
but not very thickly punctured; hemelytra very thickly punctured
membrane transparent, brownish: body beneath, orange or pale olive :
abdomen impunctate, but very finely wrinkled towards the sides; apex
sometimes bright red: legs and rostrum testaceous or pale alive:
antenn® testaceous, with the third joint black, except at the base
(Dallas). &, long, 16—16; 9, 21 mill.

Locality unknown,
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802. AcaNTHOSOMA PORPEX, Dallas.
Acanthosoma forfes, Dallas, List Hem., i, p. 308 (1851); Walker, Cat. Het., ii,
p. 894 (1867) ; Btal, En, Hem., v, p. 116 (1876) ; Distant. Solen. Res. 2nd Yarkand
Miss., p. 7 (1879).

&. Elongate, above pale olive-green, rather densely and strongly
punctured black : head pale, with a few fine black punctures; the apex
somewhat pointed, with the tylus longer than the juga; eyes black :
pronotum with the lateral angles promiuent, forming a short, obtuse
spine on each side ; two yellowish impunctate patches close to the an-
terior margin, the lateral margins and angles reddish brown : scutellum
with the disc reddish brown, with a yellowish, impunctate, median,
longitudinal line ; the lateral margins and the apex olive-green: mem-
brane transparent, brownish. Body beneath, pale greyish green, tinted
with red: abdomen impunctate, obtusely ridged in the middle; sexual
organs greatly developed, the latenal pieces produced into two curved
processes of a bright orange colour, bearing a small brush of hair at
their apices, and nearly as long as the abdomen : the internal pieces
black at the tip : prostethium densely and finely punctured : legs pale
yellowish-green, with the tips of the claws black : rostrum testaceous,
extreme tip pitchy black : antenus pale yellowish-green, becoming brown
towards the apex (Dallas). Long, 121 mill.

Reported from N. India: Murree.

303. ACANTHOSOMA ELONGATA, Dallas.

Acanthosoma elongatum, Dallas, List Hem., i, p. 309 (1851 ); Walker, Cat. Het.,
i, p. 394 (1867) ; Stdl, En. Hem., v, p. 115 (1876).

@. Elongate, above yellowish-green, punctured with black : head
slightly rugose, impunctate, somewhat pointed in front, with the tylus
longer than the juga: eyes black : pronotum yellowish-green in fromt,
reddish behind, coarsely and rather thickly punctured with black, with
the exception of a transverse band near the anterior margin; lateral
angles produced into strong, deep crimson spines, with the apex obtuse:
scutellum coarsely but sparingly punctured with black, and with a
reddish-brown, triangular mark in the middle of the base: coriaceous
portion of the hemelytra reddish internally, the outer margin and the
greater portion of the apex, yellowish-green ; the whole surface densely
and strongly punctured with black and somewhat ragose: membrane
brownish transparent: body beneath, bright yellow, shining: abdomen
impunctate, with a strong median ridge ; sexual organs much developed,
but much less so than in A. forfes ; lateral processes bright red; pieces
flat, yellow, widened, emarginate at the tip which is black : prostethium
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with a few black punctures; posterior margin of the metastethium
thickly and finely punctured : legs greenish-testaceous with tarsi dusky,
and the tips of the claws black : tip of the rostrum, blackish ; antenns
with the basal joint greenish-testaceous : the remainder brown, becoming
darker towards the apex (Dallas). Long, 14} mill.

Reported from N. India.

304. AcantHOSOMA (P) BINOTATA, Walker.
Acanthosoma binotata, Walker, Cat. Het., ii, p. 395 (1867).

Testaceous, elongate-oval, roughly punctured; punctures brown:
head elongate, smooth in front ; tylus bardly extending beyond the juga :
rostrum extending tq the last coxe ; tips black : antenne slender, less
than half the length of the body; joints successively increasing in
length ; first extending a little in front of the head : pronotum in front
with a smooth band, of which the fore border is a curved pale testace-
ous line ; sides and a slender stripe, pale testaceous; hind angles form-
ing two long, acate, slightly recurved, spines : scutellum with a slender
pale testaceous stripe, on each side of which there is a brown patch ;
tip also brown: pectoral ridge well developed: abdomen beneath
slightly ridged, with two incomplete macular brown stripes; spine ex-
tending to the intermediate coxee: hemelytra clouded with brown,
around a smooth, transverse, pale-testaceous spot on the disc; membrane
cinereous (Walker). Long, 6§—7 mill,

Reported from India; differs from O.punctata, Dallas, by the tho-
racic spines.

305. ACANTHOSOMA ASPERA, Walker.

Acanthosoma aspera, Walker, Cat. Het., ii, p. 395 (1867) : Distant, Scien. Res.
2nd Yarkand Miss., p. 7 (1879).

Testaceous, elongate-oval, thinly and roughly punctured; punctures
mostly black: head elongate; tylus extending very little beyond the
juga: rostrum extending a little beyond the hind coxse; tip black: an-
tennm slender, a little more than half the length of the body; first
joint extending a little beyond the front of the head ; second as long as
the third ; fourth a little shorter than the third ; fifth black, testaceous
towards the base, shorter than the fourth: hind angles of the pronotum
forming two red, long, stout, acute, very slightly recurved and ascending,
spines: pectoral ridge much developed: abdomen beneath slightly
ridged ; spine extending to the intermediate coxe : legs rather slender :
membrane cinereous (Walker). Long, 9—9% mill.

Reported from India, Murree.

4
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306. AcasTHOSOMA (P) TRUNcATULA, Walker.
Acanthosoma truncatula, Walker, Cat. Het., ii, p. 396 (1867).

Testaceous, broad, nearly oval, roughly puncfnred : head mostly
smooth ; tylus extending very little beyond the juga: rostrum exten-
ing to the last coxm; tip black : antenns slender, about half the length
of the body ; first joint extending beyond the front of the head ; second
as long as the third : pronotum with a smooth band in front, and with
a slender paler stripe ; hind angles forming two long, stout, hardly acute,
directly diverging -horns: pectoral ridge well developed: abdomen
beneath smooth, slightly ridged; spine extending to the intermediate

coxm : legs rather slender : membrane cinereous (Walker). Long, 63
mill.

Reported from India.

307. AcantHOsoMA (P) 1MmMuNDpA, Walker.
Acanthosoma immunda, Walker, Cat. Het., iii, p. 578 (1868).

Reddish testaceous, elongate-oval, roughly and rather thinly punc-
tured: head eclongate, triangular, blackish above, excepting the sides,
which are reddish and slightly elevated: eyes red: antennm testa-
ceous, more than half the length of the body ; first joint extending beyond
the front of the head ; second longer than the first and than the third ;
fourth a little longer than the third ; fifth piceous, luteous at the base,
longer than the fourth : pronotum with two stout acute spines which are
black towards their tips and are nearly as long as half the breadth of
the pronotum: scutellum with a black stripe, which is abbreviated
towards the base: sternal ridge deep: ventral spine extending to the
intermediate coxe : legs testaceous, slender : membrane pale cinereous,
with a broad blackish stripe (Walker). Long, 7% mill.

Reported from India.

308. AcantHOSOMA (P) ALATICORNIS, Walker.
Acanthosoma alaticornis, Walker, Cat. Het., iii, p. 573 (1868).

Tawny, elongate-oval, shining, roughly punctured: head elongate,
slightly acute; sides reflexed : eyes piceous, not prominent: rostrum
extending to the last coxse; tip black: antenne piceous, slender; first
and second joints testaceous; first extending much beyond the head;
second as long as the third ; fourth longer than the third ; fifth shorter
than the fourth : pronotum pale testaceous along each side in front, with
a broad testaceous band between the horns which are as long as the
intermediate breadth and are broad and linear from the base to near the
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tips, where they are black, dilated and recurved ; scutellum less than half
the length of the abdomen : pectoral ridge pale testaceous, extending to
the head: abdomen ferruginous, pale testaceous ulong each side, black
at the tip; beneath with a pale testaceous stripe; ventral spine pale
testaceous, lanceolate: legs slender, pale testaceous: hemelytra pale
testaceous towards the base and along the hind border, and with a large
pale testaceous apical spot which extends to the costa; membrane
brown : wings cinereous ( Walker). Long, 11} mill.
Reported from India.

309. AcantHOosoMa (?) NigricorNis, Walker.
Acanthosoma nigricornis, Walker, Cat. Het., iii, p. 574 (1868).

Tawny, elongate-oval, roughly and thinly punctured, testaceous
beneath : head slightly acute, transversely and finely striated; sides
reflexed : eyes piceous, not prominent: rostram extending to the inter-
mediate coxm, tip black: antenns black, slender; first and second
joints tawny; first extending much beyond the front of the head ;
second a little longer than the third ; fourth longer than the second and
than the fifth: pronotum with a transverse callus on each side in front ;
horns black, stout, shorter than the intermediate breadth, very slightly
curved backward, tapering from the base to the tips, which are slightly
rounded : scutellum very slightly ridged, less than half the length
of the abdomen, much attenunated at the tip, which is rounded: pectoral
ridge deep, extending to the head: abdomen black towards the tip
above ; ventral spine extending to the middle coxa: legs testaceous,
slender : hemelytra with a brown costal stripe, which widens towards
the tip ; membrane brown : wings brownish cinereous (Walker). Long
143 mill.

Reported from India.

Genus SASTRAGALA, Am. & Serv.

Hist. Nat. Ins. Hém., p. 165 (1843). Includes Acanthosoma, pt., Dallas, List
Hem., i, p. 303 (1851): Stal, Oefvers. K. V.-A. Forh., p. 638 (1870); Kn. Hem.,
v, p. 110, 113 (1876).

Pronotum anteriorly levigate; within the levigate and more or less
distinctly elevated apical margin with fewer punctures, which are placed
in 8 row sometimes confused or here and there double ; process of the
lateral angles obtusely rounded, horizontal, not turning forwards:
scutellum narrow at the apex : apical angles of sixth abdominal seg-
ment, in &, straight or somewhat acute, not rounded : mesostethiat
ridge not produced hindwards, not, or but very slightly, extending be-
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yond the anterior margin of the prostethinm, more or less distinctly
rounded at the apex.

310. SASTRAGALA UNIGUTTATA, Donovan.

Cime» uniguttatus, Donovan, Ins. Ind. Hem,, t. 8, f. 6 (1800).
Acanthosoma uniguttatum, Dallas, List Hem., i, p. 811 (1851); Walker, Cat. Het.,
i, p. 394 (1867).

Sastragala uniguttata, Stal, En. Hem., v, p. 118 (1876) ; excl. syn. Distant, A. M.
N. H., (6 s.) i, p. 45 (1879).

3. Pronotum with acute spines, ferruginous; scutellum marked
with a large white dot (Donov.).

Donovan’s figure agrees best with the description of 8. heterospila,
Walker, except that the latter has a black band or line between the
lateral angles.

Reported from Madras, Assam.

811, SASTRAGALA LINEATA, Dallas.

Acanthosoma (Sastragala) lineats, Dallas, Trans. Ent. Soc., v, p. 194 (1849):
Walker, Cat. Het., ii, p. 396 (1867) : Stal, En. Hem., v, p. 115 (1876).

Above dusky testaceous, strongly punctured with brown: head
yellow, with a brown line on each side of the tylus, and & row of brown
punctures on each of the juga; eyes brown: pronotum with the lateral
spines acute, slightly recurved, pitchy brown; a transverse band near the
anterior margin, and a narrow longitudinal line along the middle of the
pronotum impunctate, yellow : scutellum, yellowish brown, paler towards
the apex, and with a yellow spot in the middle of the base: hemelytra
dusky testaceous, thickly and strongly punctured, the apex yellowish ; a
short, transverse, impunctate, orange band, near the outer margin, consi-
derably beyond the middle,directed towards, but not reaching, the internal
angle ; membrane transparent, faintly clouded with brown: abdomen
above deep red, the margins yellowish; head pronotum and abdomen
beneath, with the legs, rostrum and antenns testaceous; the antennse
rather darker ; ventral spine short, scarcely reaching the intermediate
legs (Dallas). Body long, 7 mill.

Reported fron Sikkim.

312. SASTRAGALA BINOTATA, Distant.
Sastragala binotata, Dist., Trans. Ent. Soc., p. 858, t. 13, £. 12 (1887).
Apex above brownish ochracous; corium with the lateral margins

—widened into & spot in the middle—dull ochraceous, inwardly shaded
blackish, membrane bronzy: head transversely wrinkled: antennss
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ochraceous, third joint much longer then the second: pronotum and
scutellum sparingly and coarsely punctured, the corium more thickly
punctate: lateral angles of pronotum produced into long, somewhat
conical spines, their apices subacute, and very slightly reflexed hindwards :
body beneath and legs ochraceous ; apex of rostrum pitchy (Dist.). Long,
13; exp. angl. pron. 10 mill,

Reported from Sikkim (mihi).

3813. SASTRAGALA RUFPISPINA, Distant.
Sastragala rufispina, Dist., Trans, Ent. 8oc., p. 325 (1887).

Body above dark ochraceous, pronotal angles purplish red: head
finely and transversely wrinkled, apical part of tylus foveated and ex-
cavated : pronotum, scutellum and corium somewhat sparingly and
coarsely punctate : lateral angles of the pronotum produced in obtusely
pointed spines: membrane pale hyaline, blackish at the base: body
beneath very pale ochraceous, legs a little darker in hue: apex of the
rostrum pitchy, reaching second abdominal segment; last abdominal
segment with two small black spots at the apex: pronotal spines red,
beneath as above (Dist.). Long, 17; exp. angl. pron., 11 mill.

Reported from N. India.

814. SASTRAGALA MUSTELINA, Distant.
Sastragala mustelina, Dist., Trans. Ent. 8oc., p. 852 (1887).

Body above ochraceous; membrane pale brownish; connexivam
with the segmental spines black: antennm ochraceous, apical half of
third joint infuscate, third joint much longer than the second; head
somewhat obscurely transversely wrinkled, eyes pitchy: pronotum,
scutellom and corium coarsely punctate : lateral angles of the pronotum
produced into long, straight, somewhat conical, snbacutely pointed spines ;
body beneath, rostrum and legs coloured as above: extreme apex of
rostrum pitchy (Dist.). - Long, 13; exp. angl. pron., 11 mill.

Reported from Naga Hills (Assam).

315. SASTRAGALA HETEROSPILA, Walker.
Acanthosoma heterospila, Walk., Cat., ii, p. 894 (1867).

Testaceous, elongate-oval, roughly punctured: head and fore-part
of the pronotum with a reddish tinge ; elongate, tylus extending very
little beyond the juga; rostrum extendinga little beyond the hind coxe ;
tip black: antennm slender, about balf the length of the body; first joint
extending beyond the front of the head ; second much shorter the third ;
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fourth longer than the third: pronotum with a black band, which
occupies the hind border and includes the hind angles; these form two
long acute directly diverging spines: scutellum black, with a large
luteous spot in the disc ; tips whitish: pectoral ridge well developed :
abdomen slightly ridged beneath ; spine extending to the intermediate
coxe : legs rather stont: hemelytra black along the hind border and
irregularly black along the outer border; membrane brown, cincreous
along the outer border, including & white costal spot at its base
(Walker). Long 93 mill,
Reported from the Panjab: Bunkoti in Jaunsar, 9000 feet (mihi).

316. SASTRAGALA PARMATA, Distant.
Bastragala parmata, Distant, Trans. Ent. S8oc., p. 853 (1887).

Body above brownish-ochraceous; spines on pronotum reddish-
brown ; scutellum with a large cordate ochraceous spot, surrounded with
blackish ; antenne ochraceous, 3-4 joints subequal in length, a little
shorter than the fourth: eyes purplish-brown : pronotum sparingly
and coarsely punctate, the lateral angles produced into long, thick,
rounded spines, very slightly reflexed at the apices: scutellum with the
median spot levigate, remainder coarsely punctate, apex ochraceous;
corium coarsely punctate, with the lateral margin luteous and levigate :
body beneath and legs ochraceous ; apex of rostrum pitchy (Dist.). Long,
12; exp. angl. pron., 9 mill.

Reported from N. India.

Genus ANAXANDRA, Stél.
En. Hem. v, p. 110, 118 (1876).

Mesostethial ridge long, rather prominent to a distance before the
anterior margin of the prostethium, with the apical part before the same
margin prominulous, gradually narrowed or acuminated : process of the
lateral angles of the pronmotum turning outwards, slightly upwards
and distinctly forwards, pronotum at the anterior margin with punc-
tures arranged confusedly in somewhat like two rows; apical angles of
the sixth segment of the abdomen, in &', somewhat obtuse.

317. ANAXANDRA RUFESCENS, Dallas. ’
Acanthosomﬁ rufescens, Dallas, List Hem., i, p. 811 (1851) ; Walker, Cat. Het., ii,
p. 399 (1867).
Anavandra rwfescens, Stl, En. Hem., v., p. 114 (1867): Reuter, Berlin. Ent.
Zeitschr., xxv, p. 77 (1881).

Q. Head dull olive, impunctate, pointed in front, with the vertex



1889.] E. T. Atkinson— Nates on Indian Rhynchota. 31

orange : pronotum with the anterior portion olive, rather coarsely but
sparingly punctured with black, and with a broad, impunctate, orange
band mnear the anterior margin; posterior portion ferruginous, rather
thickly punctured with black; lateral angles produced into long, acute,
red spines, which are directed a little forwards, but have the apex
slightly turned back; the basal portion of these spines is coarsely
punctured with black, the apex smooth. Scutellum ferruginous olive,
sparingly and irregularly punctured with black; the apex testaceous :
hemelytra thickly and rather strongly punctured with black, with the
outer margin, as far as the submarginal vein, olive; membrane trans-
parent, brownish: body beneath orange; pectus yellowish; abdomen
with the posterior angles of the last segment, and the posterior margins
of the intermediate and apical vulvar plates, bright red; legs pale
yellowish olive, with the base of the femora and the tarsi orange-testa-
ceous : rostrum short, testaceous : antenns pale olive (Dallas). Long,
16—17 mill.
Reported from India, Darjiling (mihi).

318. ANAXANDRA CORNUTA, Dallas.

Acanthosoma cornutum, Dallas, Trans. Ent. Soc., v, p. 198, t. 19, f. 6 (1849);
List Hem,, i, p. 312 (1851) ; Walker, Oat. Het., ii, p. 394 (1867).
Anazandra cornuta, 8tal, En. Hem., v, p. 114 (1876).

&, 9. Above olive, slightly clonded with yellowish, rather thickly
and strongly punctured: pronotum with the lateral angles strongly
cornuted ; the processes being more darkly coloured than the rest of the
surface: the antero-lateral margins of the pronotum beneath are greenish :
scutellum acute, slightly sinuated on each side, immediately before the
apex ; hemelytra thickly and strongly punctured ; membrane brownish at
the base, particularly at the internal angles: joints of the antenne con-
colorous with the body, the apex, and sometimes the whole of the joints
pitchy : legs pale brownish yellow, with the tibiee and tarsi somewhat
darker : ventral spine long, reaching as far as the base of the anterior
legs.

d. With the pronotal processes dark olive green, rounded at the
apex, beneath flat, but not grooved : the membrane is pale and semitrans-
parent ; the abdomen above red, with broad whitish margins: the body
beneath is pale ochraceous, with a reddish tinge towards the apex of the
abdomen : ventral spine pale. '

Q. With the pronotal processes pitchy, very acute, the apex recurv-
ed and tipped with bright orange, strongly channelled beneath ; the mem-
brane is brownish ; the abdomen beneath pitchy brown, darkest at the
apex, and palest on the outer margins and along the median ridge ; ven-
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tral spine pale, tipped with brown: pectus brownish, with the sternal
ridge semitransparent: head beneath brownish (Dallas). Long, 13;
breadth of pronotum 10 mill.

Reported from Sikkim (mihi).

3819. ANAXANDRA NIGRO-LINEATA, Stil.
Anazandra nigro-lineata, 8tal, En. Hem., v, p. 114 (1876).

2. Olivaceous-flavescent, sparingly punctured above; three apical
joints of the antenns, lateral margins and longitudinal line (anteriorly
abbreviated, posteriorly fissured) on the head, longitudinal line on the
pronotum before the middle, apical interior spot on the last segment
of the connexivum, basal band (posteriorly bisinuate) on the last
dorsal segment, and a transverse line on the mesopleurs, black : flaves-
cent spot on the scutellum, exteriorly and posteriorly margined with
black ; exterior margin of scatellum punctured in rows at that spot:
lateral angles of the pronotum produced in a very long process, spar-
ingly punctured, smooth towards the apex, acuminate and slightly
recurved at the apex: dorsum of abdomen sub-sanguineous: mem-
brane slightly infuscate, exterior margin (base excepted) deeper fus-
cous : wings infuscate (Stal). Body long, 17; breadth of pronotal pro-
cesges, 18 mill.

Reported from India, Darjiling (mibi).

In form and punctuation very like A. cornuta, Dallas: pronotal
processes longer and turning less upwards.

320. ANAXANDRA SIGILLATA, Stal.
Anazandra sigillata, 8tal, En. Hem. v, p. 114 (1876).

@. Closely allied to A. nigro-lineata, Stil, but smaller, pronotal
processes shorter, above black, anteriorly at the apex more strongly
rounded, membrane more obscure, exterior limbus pale at the base,
margins of the head concolorous, and pronotum without a black longi-
tudinal line ; spot on the scutellum at the very narrowly blackish ante-
rior margin sparingly punctured (Stdl). Long, 13; breadth of pronotal
processes, 10 mill.

Reported from India.

321. ANAXANDRA NIGROCORNUTA, Reuter.
Anazandra nigrocornuta, Reuter, Berlin. Ent. Zeitschr., xxv, p. 77 (1881).

Q. Olivaceous, greenish, head a little, pronotum and scutellum
sparingly irregularly, and hemelytra more demsely punctured black;
head, sutures towards the base of the clypeus, and two approximated
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dots on the margin of the vertex, black ; apical half of third joint of the
antennee and two last joints, black ; anterior band on the pronotum and
its sides posteriorly towards the angles, base of scutellum, clavas towards
the apex and corium at the claval suture, ferruginous ; lateral angles of
pronotum produced ontwards in a very long horn, entirely black up to
the sparingly punctured apex, acuminate at the apex and distinctly
recurved, convex on the anterior margin; this horn is as long as the
base of the scutellum, slightly rising: membrane smoky with a smaill
whitish dot at the base of the exterior margin: dorsum of abdomen red,
apex black, the dorsal genital lobes, in @, however, have a red spot;
posterior angles of segments of connexivam, black ; body beneath pallid.
Horna of pronotum beneath olivaceous-virescent-ferrnginous, punctured
black ; pectus palely flavescent, colour verging somewhat into ruddy ;
prostethium punctured, anterior lateral margin virescent, meso- and
meta-stethium somewhat smooth: inferior margin of mesostethial plate
rounded : venter slightly rufescent, apical angles of the segments of
the connexivam, narrowly black : dorsal genital lobes, in @, obliquely
rounded outward, there before the base abruptly strongly oblique, slightly
eoncave (Reuter). Long, 13} mill.
Reported from Darjiling.

322. ANAXANDRA FULVICORNIS, Distant.
Anaezandra fulvicornis, Dist., Trans. Ent, 8oc., p. 854 (1887).

Body ochraceous, with an olivaceous tinge : anterior lateral margins
of the head, a median narrow longitudinal stripe commencing before
the apex of the head and ending on the disc of the promotum, and the
lateral margins of the scutellum (united before the apex), black : basal
joint of antenn® ochraceous : pronotum with the disc posteriorly coarsely
punctate, lateral angles produced into long, slightly ascending, and
directed forwards, dull-luteous spines, of which the apices are very
slightly reflexed and subacute: basal two-thirds of scutellum luteous,
posteriorly rounded, and margined black: corium coarsely punctate
and rugulose : membrane brown : body beneath and legs ochraceous:
mesonotum with an oblique black line on each side. Closely allied to
4 nigro-lineata, Stal, but differs in the smaller expanse of the pronotal
angles (Dist,). Long, 15; exp. angl. pron, 14 mill.

Reported from Sikkim.,

323. ANAXANDRA TAURIFORMIS, Distant.
Anazandra tauriformis, Dist., Trans. Ent. Soc., p. 354 (1887).

Body above bright castaneous: lateral margins of the head, ante-
5
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rior and lateral margins and posterior dise of the pronotum, lateral
margins of the scutellum, lateral margins of the corium and the mem-
brane, ochraceous : 1-2 joints of the antennsm, ochraceous: head trans-
versely wrinkled and with a few dark punctures : eyes greyish-brown,
margined inwardly ochraceous: pronotum on the disc sparingly and
coarsely, on the anterior margin thickly, punctate; humeral angles
produced upwards and forwards into long spines of which the apices are
distinctly truncately reflexed hindwards, these spines are sparingly
punctate for about half their length : scutellum sparingly and coarsely
punctate : corium thickly punctate: abdominal spines above and
beneath castaneous, but beneath inwardly margined blackish: body
beneath and legs ochraceous (Dist.). Long, 15; exp. angl. pron. 143
mill.
Reported from Khasiya Hills (Assam).

824, ANAXANDRA HAMATA, Reuter.
Anazandra hamata, Reuter, Berlin. Ent. Zeitschr., xxv, p. 78 (1881).

&. Very like A. rufescens, Dallas, differs however in the lateral
horn of the pronotum, also (in &) in anterior margin before the apex
itself, being a little more distinctly convex, entirely sanguineous, and
especially in the structure of the genitalia in the &. First genital
segment about one-third shorter than preceding, apical margin slightly
sinuate, second segment uncovered on the margin, straight in the middle,
with two small bands subvertically placed in the middle itself, shortly
but densely fulvous-pilose, apical angle produced in a long, somewhat
incurved horn, this horn furnished at the apex with a densely falvous
pilose fascicula, its exterior margin as loug as the lateral margin of the
preceding segment, inferior margin as long as the margin of the apical
segment : stylt briefly biramose at the apex, upper raraus narrow and
acutely acuminate, apex somewhat curved, inferior broader and more
obtuse, abruptly dentately contracted at the apex (Reuter). Long with
membrane 15 mill,

Reported from Darjiling.

825. ANAXANDEA COMPACTA, Distant.
Anaxandra compacta, Dist., Trans. Ent. Soc., p. 855 (1887).

Body above ochraceous, with an olivaceous tinge ; head with the
basal margin, a spot behind each eye, and the margins of the tylus (not
reaching the apex), two circular enclosing lines near anterior margin
of pronotum, and a large median rounded spot near the base of the
scutellum, black :. angles of the pronotum, castaneous: both pronotum



1889.] E. T. Atkinson—Notes on Indian Rhynchota. 35

and scutellum very obsoletely and obscurely punctate; the corium finely
but distinctly punctate : angles of pronotam produced in short, robust
spines of which the apices are rounded above and subtruncate: body
beneath ochraceous, much tessellated with black: the pronotal spines
above castaneous (Dist.). Long, 10; exp. angl. pron., 10 mill,

Reported from Sadiya (Assam).

Genus CrLiNocor1s, Hahn, Stal.

Pt. Wanz. Ins. ii, p. 70 (1834); Btal, Oefvers. K. V.-A. Férh., xxix (3), p. 39
(1872) ; En. Hem., v, p. 110, 114 (1876). Includes Sastragala, Fieber, Eur. Hem. p.
78, 327 (1861) ;—Elasmostethus, pt, Fieber, 1. o., p. 78, 828 (1861) :—Elasmucha, Stil,
A. 8. B. F. (4 8.) iv, p. 64 (1864); Oefvers. K. V.-A. Forh. p. 688(1870):—
Meadorus , Muls. and Rey, Pun. France, Pent., p. 815 (1866).

Antennm 5-jointed, two-thirds of the length of the body, inserted
under the margin of the head forwards in a small elevation, the first
joint stout and almost as long as the third ; the second as long as the
fourth but thinner; the third somewhat shorter than the fourth which
however is stouter and almost as stout as the rounded fifth joint:
rostrum 4-jointed ; ocelli small, placed near the posterior margin of the
head : corium besides the strong vein on the inner margin, witha
longitudinal vein arising at the base and bifurcated before the middle:
membrane with a transverse cellule-like vein emitting six longitudinal
veins towards the external margin: feet comparatively long and slender.
The mesostethial ridge posteriorly is produced hindwards between the
intermediate coxs: the posterior lateral margins of the pronotum are
narrowly depressed and slightly amplified ; the furrow from the orifices
short, or somewhat so: two apical ventral segments in ¢, without a
subimpressed, opaque, lateral spot.

326. Crivocoris RECURVUS, Dallas,
Acanthosoma recurvum, Dallas, List Hem., i, p. 310 (1851) ; Walker, Cat. Het. ii,
p. 394 (1867).
Clinocoris recurvus, Stdl, En. Hom., v, p. 114 (1876).

2. Ovate, above pale olive, punctured with black : head thickly
and finely punctared with black, the tylus longer than the juga: pro-
notum thickly and strongly punctured with black ; the lateral angles
produced into strong, acute, slightly recurved, deep red spines; the
disc with a broad, transverse, yellowish white band across the middle:
membrane transparent, brownish : margins of the abdomen dull orange,
with a black spot at the posterior angle of each segment: body beneath
fulvous, punctured with black ; the abdomen sparingly and finely, the
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pectus more thickly and coarsely punctured: ventral ridge, impunoctate,
well marked, but not very prominent: legs yellowish testaceous, with
the claws black: rostrum testaceous, with the apex black: antennms
testaceous, with the apical half of the fifth joint black (Dallas). Long,
10} mill. .

Reported from N. India.

327. CriNOCORIS PUNCTATUS, Dallas.
Acanthosoma punctatum, Dallas, List Hem., i, p. 306 (1851); Walker, Cat. Het.
i, p. 393 (1867).
Clinocoris punctatus, Stal, En. Hem., v, p. 114 (1876).

2. Greenish testaceous, coarsely punctured : head punctured with
brown ; tylus passing the juga: pronotum strongly and closely rugosely
punctate, the punctures brown: scutellum triangular, with the apex
much attenuated and produced, strongly but mot thickly punctared
with brown: corium very coarsely punctured, but with a small
impunctate patch on the disc a little behind the middle: mem-
brane transparent, colourless: margins of the abdomen with a
small spine at the posterior angles of each segment, and with a small
black spot on each segment at the posterior margin: abdomen beneath
coarsely and sparingly punctured on the sides, the disc impunctate and
with a very distinct median longitudinal ridge: pectus thickly and
strongly punctured, especially on the sides: legs orange-testaceous :
antenn® testaceous, with the two apical joints brown (Dallas). Long,
9—93 mill.

Reported from N. India.

328. CLINOCORIS CRUCIGER, Reuter.
Clinocoris cruciger, Reuter, Berlin, Ent. Zeitschr., xxv, p. 80 (1881).

Q. Saturated ochraceouns, head with some fine punctures, prono-
tam, scutellum and hemelytra strongly impressly-punctured: third
joint of the antenns subequal in length to the second, two last equally
long, last black, base pallid: anterior lateral margins of the pronotum,
with an arch just behind the apical margin, a longitudinal line and
another transverse line just behind the middle forming & cross with
the former, and lateral angles, impunctate, levigate ; these lateral angles
straightly, spinosely produced outward, with a distinot spine slightly
recurved, not quite acute ; membrane hyaline, with a band irregularly
streaked fuscescent: abdomen above unicolorously ochraceous, beneath
with two discoidal bands and a lateral row of spots on both sides, pale
yellowish. Rostrum not extending beyond the last coxe: the part of
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the posterior murgin of the pronotum between the margin of the
corinm and angle, equal in length to the remaining part, towards
the base much, and towards the angle slightly sinnated, the latter parb
within the margin of the corium straight, very slightly oblique, whence
the basal margin slightly and very broadly sinuate, basal angles very
obtuse: scutellum with'almost two rows of dots towards the apex which
is not quite acute: exterior margin of corium, behind the middle,
strongly roundly amplified towards the apex: pectus sparingly, proste-
thium strongly, punctured fuscous; mesosternal plate much higher
towards the apex than before the intermediate coxm, apex almost extend-
ing beyond the prosternum, and apical margin obliquely truncate, inferior
margin slightly rounded towards the apex and towards the intermediate
coxm gradually broadly but strongly sinuate : ventral spine reaching the
apex of the mesosternal plate : sixth ventral segment, in @, emarginate
at tho apex: apical margin truncate in the middle, folded at the angles of
the emargination ; superior genital lobes short, very slightly rounded at
the apex, contiguous to entire interior margin (Reuter). Long, 6%; with
membrane, 8 mill.
Reported from Darjiling. .

329. CLINOCORIS SCUTELLATA, Distant.
Clinocoris scuiellata, Dist., Trans, Ent. S8oc., p. 355 (1887).

Body above ochraceous, thickly and coarsely punctate : spines of
pronotum rosy red : scatellum with a blackish median longitudinal band
extending from about the base to the middle: antennse ochraceous:
lateral angles of the pronotum straightly produced into subacute spines
of which the apices are slightly reflexed hindwards, and the posterior
margins are somewhat sinuated : membrane pale hyaline, with reflections
of the red upper surface of the abdomen: body beneath and legs
ochraceous : sternum coarsely punctuate (Dist). Long, 8; exp. angl.
pron., 6 mill.

Reported from Naga Hills (Assam).

330. CLINOCORIS MACULATA, Distant.
Clinocoris maculata, Dist., Trans. Ent. Boc., 855 (1887).

Body above black ochraceous: pronotum and scutellum coarsely but
sparingly punctate, corinm thickly punctate: spines of pronotum
black : corium with & levigate, ochraceous spot on the disc of the apical
area: punctuation entirely dark-brownish and the corium is therefore
much darker than the pronotum or scutellum: lateral angles of
pronotum produced into stout spines of which the apices are smbacute
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and prominently reflexed, and their posterior margins sinuated : mem-

brane very pale ochraceous, pitchy towards the apex: body beneath

apparently ochraceous (Dist.). Long, 8; exp. angl. pron. 6 mill
Reported from N, E. India.

Subfamily UrosTtYLINA, Dallas.

Urostylide, Dallas, Trans. Ent. 8oc., n. s. ii, p. 15, (1852) ; List Hem.,, i, p. 313
(1861) ;— Urolabidina, Stal, En. Hem., v, p. 115 (1876).

Antenn® 5-jointed, basal joint extending to a distance beyond the
head : rostrum short, scarcely passing the anterior coxm, basal joint
enclosed in & groove: head small, tylus as long as the juga, lateral
margins not trenchant; antenniferous tubercles exserted: genitalia
generally more or less produced : odoriferous orifices spinose : pectus not
sulcated (Dallas). .

I.  Ocelli present.

a. Basal joint of the antennem nearly as long as the head and the
pronotum taken together ; antenns very slender :—2. Urostylis.

b. Basal joint of the antennm mnot twice the length of the head,
much shorter than the head and pronotum; antenns stouter:—1.
Urochela.

II. Ocelli wanting :—3. Urolabida.

Genus UrocHELA, Dallas.

Trans. Ent. 8oc., n. 8., i, p. 2 (1850) ; List Hem., i, p. 813 (1851) ; Walker, Cat.
Het. ii, p. 410 (1867) ; Stal, En. Hem. v, p. 115 (1876).

Head small, short, broader than long, abruptly narrowed, just before
the eyes; juga and tylus produced, distinct, rounnded; tylus longer than
the juga; eyes large, prominent, globose ; ocelli moderate, situate close
to each other at the back of the head; antenn®e longer than the body,
§-jointed, inserted in a tubercle which appears beyond the margin of the
head, just before the eyes; first joint stoutest, as long as the pronotum,
cylindrical, thinner at the base; second about half as long again as the
first, and a little stouter than the second ; fourth about as long as the
first, slender; all clothed with fine short hairs which are longer on the
first joint: rostrum inserted close to the anterior margin of the head,
short, reaching only to the middle of the mesostethium, 4-jointed, 1 and
3 joints nearly equal, fourth shorter, second longest ; the first at its base
enclosed in a small groove of the underside of the head ; labrum reach-
ing the middle of the second joint of the rostrum, transversely striated.
Body broad, very flat above, convex beneath: pronotum trapezoidal,
slightly margined laterally, much narrowed in front, the anterior




1889.] B. T. Atkinson—Notes on Indian Rhynchota. 39

margin being considerably narrower than the head and eyes: scutellum
rather short, triangular, with the sides nearly straight and the apex
acute. Hemelytra ample, the coriaceous part larger than the membra-
nous, with the basal half of its outer margin much elevated ; a vein
which arises from a strongly elevated line at the base, runs about two-
thirds the length of the corium, where it emits & branch on its inner
side which reaches the base of the membrane, and passing into it, gives
rise, after running singly for a short distance, to five veins on the disc
of the membrane, of which the two inner and the two outer ones are
united at the base before joining the common trunk: the membrane
reaches beyond the apex of the abdomen, and has six veins, of which
the outer one is very short, placed at the basal angle. Abdomen convex
beneath, the margins thin, projecting a little beyond the hemelytra on
each side: the anal apparatus, in &, consists of two claw-like processes
which project mnearly as far as the posterior angles of the terminal
segment of the abdomen, with their points turned outwards; a small
triangular plate is situate at the base of these which it partially covers,
and within the cavity appears the apex of a second triangular piece,
which is probably the margin of the dorsal portion of the segment; all
these parts are clothed with long woolly hairs, which nearly fill the
intermediate spaces : in the @, the vulvar plates are not remarkable :
the pectus is tlat; mesostethium broad, placing a considerable interval
between the insertions of the anterior and the intermediate feet; on
each side of the metastethium close to its anterior margin and near the
intermediate cox® is a small spine directed outwards and forwards,
these appear to be perforated on their posterior surface, at about half
their length and are evidently formed by the produced margins of the
odoriferous apertures: legs moderate, slender, the posterior pair long-
est ; tarsi 3-jointed, 1 and 3 about equal, the second minute (Dallas).
Distingnished from Urostylis, Westw., by its stout antenn® of which
the first joint is not much longer than the head.

331. UROCHELA QUADRIPUNCTATA, Dallas.

Urochela 4-punctata, Dallas, Trans. Ent. Soc. (n.s.)i, p. 8,t.2,f. 1(1850):
Walker, Cat. Het., ii, p. 410 (1867) ; 8tal, En. Hem. v, p. 115 (1876).

Body elongate-ovate, above ferruginous grey, finely and thickly
punctured : pronotum narrowly margined with yellow and with a narrow,
impunctate, longitudinal line on the disc, of the same colour; & small
black spot on the lateral margin, near the lateral angle: scutellum with
a narrow longitudinal yellow line, continuous with that of the pronotum,
the lateral margins yellowish : the basal third of the outer margin of the
bemelytra and a small line in the yellow basal portion, a spot on the
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disc, and another at the middle of the apical margin, black ; membrane
pale brown, with the veins paler. Connexivum banded with yellow and
black ; abdomen beneath smooth, impunctate, yellow ; a spot on each side
of each segment within the stigmata, and another on the lateral margin,
black; head beneath, pectus and rostrum, testaceous; the apex of the
latter, pitchy: legs dusky testaceous, femora punctured with pale
brown : antennge with the basal joint dusky testaceous, second black,
pale at the base, 3-4 joints black, basal portion of the latter, yellowish
white (Dallas). Long, 9 mill. Type.

Reported from Bhutan, Sikkim; very common on Observatory
Hill, Darjiling, at the end of the rains (mihi), and at Mungphu.

332. TUROCHELA GUTTULATA, Stil,
Urochela guttulata, Stal, En. Hem., v, p. 115 (1876).

Q. Palely grey-flavescent, above more densely and more distinctly,
beneath more remotely and more finely, punctured fuscous; antennse
blackish ; first joint altogether or only towards the base, 4-5 joints
towards the base, greyish-flavescent : a line on the pronotum and scutel-
lum, more or less distinct, levigate, anterior scars inwardly blackish :
hemelytra with a small fuscous spot on the disc and at the middle of the
apical margin, sometimes absent : membrane fuscous with small rounded
pallid spots, here-and there confluent ; lateral streak on the pectus and
lateral spots arranged in longitudinal rows, black (Stdl). Long, 12 ;
broad, 53 mill.

Like U. quadripunctata, Dallas, but larger, antenne shorter and
more slender, lateral margins of pronotum dilated, before the middle
obtusely roundly-amplified and obsoletely sub-serrate, slightly sinuated
in the middle, the levigate line on the pronotum and scutellum much
less distinct, sometimes partly evanescent; membrane sprinkled with
pallid dots ; pectus very distinctly streaked with black.

Reported from Darjiling, Mungphu (mihi).

333. UROOCHELA PILOSA, Stil.
Urochela pilosa, St3l, En. Hem., v, p. 116 (1876).

d. Palely greyish-flavescent, pilose : pronotum, scutellum, heme-
lytra and prostethium somewhat strongly punctured black, the former
further adorned with fine subferruginous dots: 2-5 joints of antennse
black ; 4-5 joints flavescent at the base: lateral limbus of pronotum
and hemelytra also dorsum of abdomen, weakly ferruginous: mem-
brane fuscous-vinaceous : two spots on the hemelytra, & band on the
segments of the connexivum, and the circuit of the spiracula, black :
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sides of venter, punctulate. The & has the genital segment retuse;
sides emitting & process turning mpwards, acuminate at the tip, some-
what longer than broad at the base. Long, 10} ; broad, 4} mill.

Distinguished from the preceding by being somewhat broader,
dorsal punotuation stronger, without the ventral spots arranged in rows
or the levigate line on the pronotum and scutellum : lateral margins of
pronotum anteriorly obtusely rounded, prominent, not sinuated in the
middle, (Stal).

Reported from Darjiling.

334. UROCHELA BIMACULATA, Dallas.

Urochela bimaculata, Dallas, List Hem., i, p. 318 (1861'; Walker, Cat., Het., ii,
p- 410 (1867) ; Stal En. Hem.,, v, p. 116 (1876).

Q. Head, pronotum and scutellum brownish grey, thickly and
finely punctured with black : head with two black streaks on the ver-
tex: pronotum with the lateral margins considerably waved : corium
whitish, finely punctured with brown and with numerous scattered
coarse black punctures ; the middle of the disoc with a large brown spot,
membrane semitransparent, brownish : margins of the abdomen dark
brown, with a yellow line on each of the sutures : body beneath fulvous :
abdomen with the disc shining, faintly wrinkled transversely and
rather sparingly punctured with black; the sides somewhat opaque,
thickly and finely punctured with black ; the stigmata and two rows of
epots on each side of the abdomen black: pectus rather thickly and
finely punctured on the sides, with the sternum nearly impunctate :
femora testaceous, very thickly covered with fine black or brown points ;
tibise brownish at the apex ; tarsi with the apical joint brown: rostrum
testaceous, with the tip pitchy : antennse with the basal joint grey-
ish-testaceous, thickly covered with very minute black points; 2—3
joints black ; 4--5 black, with the base yellow (Dallas). Long, 13—14
mill.

Reported from N. India.

335. UROCHELA OBSCURA, Dallas.

Urochela obscura, Dallas, List Hem., i, p. 314 (1851); Walker, Cat. Het., ii,
p- 410 (1867) ; Stal, En. Hem., v, p. 116 (1876).

3. 2. Above brown, somewhat obscure, densely and finely punc.
tared; head impunctate, black, with a spot on each side within the eyes, a
spot on the middle of the vertex, and the apices of the juga, brown : lateral
margins of the pronotum waved, narrowly edged with yellow : scutellam
rather coarsely punctured with black, with the basal angles yellowish ;

6
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the apex with an indistinct reddish longitudinal ridge: hemelytra
clonded with blackish; membrane brown, opaque: margins of the
abdomen black, with a yellow line on each of the sutures: body beneath
- reddish: abdomen impunctate, minutely transversely rugose, with the
stigmata black : pectus finely punctured with black on the sides; pectus
impunctate, black : legs brownish; femora with brown dots: rostram
brownish testaceous, with the tips pitchy ; antenns with the basal joint
pitchy brown, paler at the base; 2—4 joints, black ; fifth joint orange,
tip black : anal plate, in &, is entire, convex, and encloses a second plate,
within and above which the sexual organs are visible (Dallas). Long,
104—12 mill.
Reported from India.

336. TURrocHELA DISCREPANS, Walker,
Urochela discrepans, Walker, Cat. Het., ii, p. 411 (1867).

Tawny, elongate-elliptical, thinly punctured, a little paler beneath ;
punctures brown or black : head with a black spot on the hind border ;
tylus conical, extending much beyond the juga ; rostrnm extending nearly
to the hind border of the third ventral segment; tip black : antennes
black, more than half the length of the body ; first joint extending mach
beyond the front of the head; second as long as the first ; third about
half the length of the second ; fourth a little shorter tban the second ;
fifth reddish, piceous towards the tip, a little shorter than the fourth :
pronotum with four incomplete and irregular black stripes and with
black, slightly reflexed sides: scutellum with two broad black stripes,
and with a black dot on each fore angle: pectus and under side of
abdomen with four rows of black points: hemelytra with two black
dots, one on the disc and one on the middle of the outer border: mem-
brane lurid cinereous. Distinguished from U. bimaculata by the tylus
being more prominent, and the first joint of the antenn® being more
slender (Walker). Long, 123—13 mill.

Reported from India.

337. UROCHELA PULCHRA, Distant.
Urochela pulchra, Dist., Trans. Ent. Soc., p. 356, t. 12, f. 8 (1887).

Body above ochraceous, shaded, and punctured brownish: head
and pronotum brownish, margins of pronotum, olivaceous; antennsm
brownish, second joint longer than the first : scatellum olivaceous, with
scattered, coarse, brown punctures, with some mottled markings and a
spot in each basal angle of the same colour: corium olivaceous, with
large, irregular, coarse, brown punctures on inner area; clavus brown-




1889.] E. T. Atkinson—Notes on Indian Rhynchota. 43

ish ; membrane brownish, apex paler: body beneath brownish, laterally
spoited ochraceous; connexivam ochraceous, spotted black : legs och-
raceous, femora speckled brownish: apex of rostrum pitchy (Dist.).
Long, 15 mill.

Reported from Sikkim (Rangbi, mihi).

. 338. UROCHELA FERRUGINEA, Distant.

Urochela ferruginea, Dist., Trans. Ent. Soc., p. 356 (1887).

Body above brownish ochraceous, very thickly and darkly punctate :
eyes and two median lines on head, fuscous: antenns fuscous, 1-2
joints subequal in length, third very short: pronotum with a median
longitudinal line and the margins, narrowly luteous: scutellom with a
median longitudinal line, a linear spot at the basal angles, the apex and
the margin, narrowly luteous: corium with the margins narrowly, and
some longitudinal discal lines luteous : membrane fuscous: connexivum
fuscons, with lineate ochraceous spots: body beneath brownish och-
raceous, tinged with fuscous, and with fuscous lateral spots, connexi-
vum as above: legs brownish ochraceous, apices of the tibiee and the
tarsi fuscous (Dist.). Long, 12 mill.

Reported from Assam.

Genus UrostyLrs, Westwood.

Pt. Hope, Cat. Hem., i, p. 45 (1837): Dallas, List Hem., i, p. 813 (1851); Stil,
En. Hem.,, v, p. 117 (1876).

Antenn® very long and slender, basal joint nearly as long as
the head and pronotum taken together: rostrum and pronotum as in
Urolabida, Westw. : body less elongated : ocelli present : membrane with
seven longitudinal veins : abdomen, in &, simple, not armed with a for-
ceps; in Q, terminated by a true, corneous, curved, recurved stylus,
bifid at the apex.

339. TUROSTYLIS PUNCTIGERA, Westwood.

Urostylis punctigera, Westwood, Hope, Cat. Hem. i, p. 45 (1837); Dallas, List
Hem. i, p.3815 (1851); Walker Cat., Het., ii, p. 411 (1867); Stal, En. Hem,, v, p.
116 (1876) ; Distant, A. M. N. H., (5 s.) iii, p. 45 (1879).

Rufescent-luteous, punctured, above more or less tinted virescent;
pronotun with two somewhat large black spots in the middle towards the
anterior margin (sometimes absent) ; hemelytra with a somewhat large
black spot in the middle of the corium : antennes fuscous, base of the
fourth joint, luteous: body beneath and feet concolorous (Westw.).
Body long, 10} mill.

Reported from Bengal, Nepil, common in Sikkim (mihi), Calcutta.
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340. UrosTYLIS GRACILIS, Dallas.

Urostylis gracilis, Dallas, List Hem., i, p. 315 (1851) ; Walker, Cat. Hem., if,
p. 411 (1867) ; St3l, En. Hem,, v, p. 116 (1876) ; Distant, A. M. N. H., (b 8.) iii, p. 46
(1879).

&. Head impunctate, orange: eyes black : pronotum, scutellum
and hemelytra green, rather thickly and finely punctured: membrane
semitransparent, brownish: body beneath yellow, legs fulvous; tibim
pale; tarsi brownish: rostrum testaceous, with the tip black: antenns,
very long and slender ; basal joint orange ; second greenish ; 3—35 joints
brownish, the two latter with the base greenish-white (Dallas). Long,
10} mill.

Reported from N. India, Sikkim (mihi).

841. UrosTtyYLIS PALLIDA, Dallas.

Urostylis pallida, Dallas, List Hem., i, p. 315 (1851); Walker, Cat. Het., ii.
p. 411 (1867) ; Stal, En. Hem., v, p. 117 (1876).

Q. Above pale greenish yellow: head brownish : pronotum finely
punctured with brown, with the lateral margins waved: scutellum
more strongly punctured with brown than the thorax: coriaceous por-
tion of the hemelytra thickly and finely punctured, with the inner and
outer portions of the apical margin black, the median portion yellow :
membrane transparent whitish, with a black spot in the inner basal
angle: body beneath orange: abdomen with the disc smooth and shin-
ing, the sides reddish and faintly wrinkled : legs testaceous; femora
covered with brown points, which, towards the apex, form a short line
on each side : rostrum yellow with the tip black: antenns with the
basal joint testaceous; the remainder pale brown (Dallas). Long,
131—14 mill.

Reported from N. India, 8ikkim (mihi).

342. UrosTyYLIS NOTULATA, Dallas.

Urostylis notulata, Dallas, Trans., Ent. 8oc., (n. 8.), ii, p. 16 (1852) ; St3l, En.
Hem.,, v, p. 117 (1876).

Q. Ovate, pale testaceons: head rather small, triangular, broader
than long ; impunctate, faintly wrinkled, with a small oblique pit on each
side within the eyes; the apex of the lobes and the whole underside of
the head, pale yellow; eyes dark brown, ocelli reddish; auntenniferous
tubercles, brown: antennse clothed with very small whitish hairs;
the basal joint testaceous, becoming dusky towards the apex and covered
with very minute brown punctures; 2—4 joints brown, the last rather
paler; rostram pale yellow with the extreme tip black: pronotam
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broader than long, trapezoidal, with the anterior angles rounded off;
pale testaceous, rather thickly punctured with brown, with an abbrevia-
ted longitudinal red line on the middle of the anterior portion ; the
disc with a faint transverse furrow or impression before the middle ;
the portion between this furrow and the anterior margin elevated ;
beneath testaceons, finely punctured with brown, and with a pale reddish
patch within each antero-lateral angle: scutellum testaceous, rather
thickly punctured with brown: meso- and meta-notum beneath, pale
fulvous, smooth, impunctate, with a large dull, pale-brown patch on
each side. Legs clothed with fine whitish hairs: femora yellow-testa-
ceous, covered with fine brown points; tibise and tarsi dusky; claws
brown : corium testaceous, thickly and rather finely punctured ; the
punctures pale brown, the apical margin brown, with the median por-
tion yellow : membrane transparent, colourless, with a dark brown spot
on the inner basal angle: wings semitransparent, brownish: abdomen
above bright red, shining, very finely wrinkled transversely, with a
blackish line on each side within the margins: the margins brownish
testaceous, edged with brown: abdomen beneath with the disc pale
fulvous, flat, shining, finely wrinkled transversely, covered with very
minute brown poiants; the sides red; the margins testaceous (Dallas).
Long, 12}—13} mill.
Reported from N. India.

843. TUROSTYLIS FUMIGATA, Walker.

Urostylis fumigata, Walker, Cat. Het. ii, p. 418 (I867): var., Distant, Scien.
Res., 2nd Yarkand Miss., p. 7 (1879).

Testaceous, fusiform, very finely punctured : head very small:
rostrum extending to half the space between the first coxm and the
intermediate pair, apex black: antenns nearly as long as the body,
first joint almost as long as the pronotum, second much longer than
the first, third piceous, a little more than half the length of the second,
4-5 piceous, pale testaceous towards the base, fourth a little shorter
than the second, fifth much shorter than the fourth: pronotum with
a very slight transverse impression ; sides very slightly reflexed, abdo-
men with large apical appendages ; the upper segment lanceolate, armed
beneath with two spines: membrane brownish cinereous (Walker).
Long, 9} mill.

Reported from Silhat, Murree (Marri).

344. TURrosTYLIS PHILOIDES, Walker.
Urostylis philoides, Walker, Cat. Het,., ii, p. 418 (1867).
Testaceous-green, fusiform, very finely punctured, testaceous beneath :
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head small : rostrum extending almost to the intermediate coxs, apex
black : antenne a little longer than the body ; first joint a little longer
than the pronotum, second as long as the first ; third black, about half
the length of the second, fourth blackish, pale testaceous at the base, a
little longer than the second: pronotum with a very slight transverse
impression, sides hardly reflexed : scutellum ochraceous towards the tip
and with an ochraceous callus on each side at the base; abdomen, in
the J&', with very large apical appendages; two long, stout, slightly
ascending spines, above which there are two small spines: hemelytra
pale green ; membrane lurid-cinereous. Distingunished from the preced-
ing by the longer and more slender basal joint of the antenns and by
the protuberances on the scutellum (Walker). Long, 73 mill.
Reported from Burma.

345. UrostYLIs LoPoIDES, Walker.
Urostylis lopoides, Walker, Cat. Het., ii, p. 414 (1867).

Testaceous, elongate-elliptical, minutely punctured; punctures
brown : head small : rostrum extending to half the space between the
first coxe and the intermediate pair: antenns pubescent, as long as the
body ; first joint rather stout, as long as the pronotum, second black,
testaceous at the base, as long as the first ; third black, about half the
length of the second ; fourth black, whitish for nearly half the length
from the base ; shorter than the second; fifth whitish, black towards
the tip, shorter than the fourth : pronotam with a pale testaceous longi-
tudinal line and with a slight transverse impression, pale testaceous and
slightly reflexed on each side and along the fore border; an elongated
black point in front of each hind angle : scutellum with a pale testaceous
line: legs moderately long and slender : hemelytra with four small
brown spots, first and second costal ; first near the base, second at a little
before the middle, third on the disc; fourth on the middle of the outer
border ; membrane lurid-cinereous (Walker). Long, 82—9% mill

Reported from India.

346. UROSTYLIS NIGROMARGINALIS, Reuter.
Urostylis nigromarginalis, Reuter, Berlin. Ent. Zeitschr., xxv, p. 85 (1881).

@. Testaceous, above erectly pallid pilose : pronotum, scutellum,
and corium externally sparingly punctured with large impressed fer-
ruginous dots ; scutellum with a sabtriangular, fuscesent spot towards
the base, a little more densely punctured ; corium internally and towards
the apex very finely and obsoletely concolorously punctured, impressed
at the claval suture with a row of minute dots, clavus also at the
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" scutellary margin with a row of strongly impressed dots, lateral margin
of corium itself thinly black: membrane hyaline-white, interior and
basal margins also excurrent streak on apex of membrane, fuscous.
Long, 12} mill,

Rostrum reaching somewhat the middle of the wmesosternum :
antenn@ longer than the body, rufous-testaceous, two first joints with
long pallid exserted hairs placed close together, third briefly pilose, last
sub-glabrous, first joint subequal in length to pronotum and half the
head taken together, second joint almost one-third longer than first and
a little over 2§ time longer than third, the third twice shorter than
fourth, basal balves of fourth and fifth, pallid; the fifth shorter than
the fourth: anterior lateral margins of pronotum ochraceous, finely
serrulate, with long pale hairs, slightly reflexed in the middle: pros-
ternum without a median ridge (Q): mesosternum longitudinally
obsoletely subsulcate at the base, equally convex on the disc: feet
pallid-pilose, apices of the tibim and tarsi, ferruginous: sixth ventral
segment, in ¢, about two-thirds longer than preceding, apical margin
very slightly rounded ; dorsal genital lobes seen from above triangular,
very slightly rounded on the exterior margin, interior broadly distant
with margin subsinuated, impressed on the disc, inward in the form of an
arch, red ; seen from beneath, elongate, with the apex acutely rounded,
interior margin carinate, ventral lobes turning upwards (Reuter).

Reported from Darjiling.

Genus UrorLaBipa, Westwood.

Pt., Hope, Cat. Hem., i, p. 45 (1837); Dallas, List Hem., i. p. 813 (1851);
Trans. Ent. Soc. (n. 8.) ii, p. 16 (1852) : 8tal, En. Hem., v, p. 117 (1876). Includes
Urostylis, pt., Westwood, 1., 0., p. 45 (1837): Calliprepes, White, M. N. H., (n. 8.) iii,
p. 543 (1839) ; Trans. Ent. Soc. iii, p. 93 (1842) :—Typhlocoris, Herr. Schaff., Wanz.
Ins. v, p. 79 (1839) ; ix, p. 176 (1850).

Body elongate-ovate, slender, sides parallel, pronotum as broad as
the abdomen, posterior angles not prominent: head small, clypeus
short : ocelli wanting: rostrum hardly reaching, or extending beyond,
the intermediate coxe : antennw, in the &, very long, slender, longer than
the body, 1-2-4-5 joints of equal length, the third joint shorter .
antenns in the @ shorter : hemelytra elongate; membrane with twelve
very indistinct longitudinal veins: feet elongate, slender: abdomen, in
J, terminated by two styli bearing a forceps and with a shorter inter-
mediate spine; in the ¢, terminated by a curved, corneous, recurved
appendage produced almost to half the length of the abdomen or not
produced. Type, U. tenera, Westw.
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347. Urorasipa Gravil, White.

Calliprepes Grayii, White, Mag. N. H., iii, p. 643 (1839); Trans. Ent. Soc., iii,
p. 93 (1841—43).

Urolabida Grayis, Dallas, List Hem., i, p. 816 (1851); Trans. Ent. Soc. (n. 8.)
ii, p. 16 (1851) ; Walker, Cat. Het., ii, p. 415 (1867); Stbl, En. Hem., v, p. 117
(1876).

Virescent-luteous : pronotum with two posterior friangular dorsal
spots, and scutellum with two basal spots, red : membrane with an obscure
basal line, coriaceous part with a green transverse line at the apex,
oblong-elliptical : head small, with a distinct neck, in front slightly
trilobed: antenn® placed on the upper side of the head on a slightly
projecting lobe, in front of the eyes which are very prominent ; first
joint not so long as the head and pronotum, ciliated, cylindrical, rather
thickest at the tip: a depression between the eyes which narrows and
is continued to the back part of the head, the narrowest part being
impressad on the sides, no ocelli: rostrum short, not reaching far bey-
ond the first pair of legs, apparently 3-jointed, second joint longer
than first and third : pronotum semicircular, not so broad as the heme-
lIytra, somewhat truncated behind, in front emarginate and margined
as are also the slightly sinuated distinctly ciliated sides: scuntellum as
long as head and pronotum together, pointed : hemelytra large, reaching
beyond the abdomen; the membrane with seven veins, the two interior
veins almost united at the base, the two exterior united at the apex :
legs slender, hairy ; tarsi 3-jointed, first joint as long as the second
and third together, claws furnished with pulvilli: abdomen flat above,
slightly convex below, margined (White). Distinguished by the geni-
talia in the @ being of the ordinary form and not produced into large
forceps-like process. Long, 148 ; breadth of pronotum, 5§ mill.

Reported from Nepal.

348. UrorABIDA HISTRIONICA, Westwood.
Urostylis histrionica, Westwood, Hope, Cat. Hem., i, p. 46 (1837) ; Walker Cat.
Het. ii. p. 411 (1867).
Typhlocoris semicircularis, Herr. Schiff., Wanz. Ins., v, p. 79, £. 625 (1839).
Urolabida semicircularis, Walker, l. ¢. p. 414.
Urolabida histrionica, Stdl, En. Hem., v, p. 117 (1876).

Rufescent luteous, punctured; pronotum and hemelytra tinted
virescent; pronotum posteriorly with a testaceous semicircle running
through the scutellum to its apex, sides of pronotum testaceouns; a black
spot at the apex of the corium in the middle; antenns fuscous, varied
with falvous; body beneath concolorous, feet paler (Westwood). Body,
long, 105 mill.
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Walker (. ¢. supra) describes this species as U. semicircularis,
thus :—Ochraceous, fusiform, very finely punctured: head small ; ros-
traom extending nearly to the intermediate coxe; antenns blackish,
slender, nearly the length of the body, first joint reddish, as long as the
pronotum, second a little longer than the first, remainder successively
decreasing in length, fifth joint reddish at the base: pronotum with
three bright green patches, one in the middle and one on each side of
the hind border ; sides slightly reflexed : abdomen and posterior legs,
ferruginous: fore legs greenish testaceous; tibise black and slightly
dilated at the tips; tarsi black at the base: hemelytra with two pale
green streaks, and with a deeper green costal streak ; an irregular black
mark along the outer side; membrane slightly ochraceous; wings
pellucid. A variety has the antennse pale green, joints with blackish
tips, first entirely blackish ; legs pale greenish testaceous. Distinguished
from U. binotata, chiefly in the length of the antennm. Long, 10} mill.

Reported from India, Sikkim (mihi), Calcutta.

349. UsoraBipA TENERA, Westwood.

Urolabida tenera, Westwood, Hope, Cat. Hem., i, p. 45 (1887) ; Dallas, List Hem.,
i, p. 816 (1851); Walker, Cat. Het., ii, p. 414 (1867); Stil, En. Hem., v, p. 117
(1876).

Palely luteous, punctured; pronotum and hemelytra, virescent-
Inteous; pronotum posteriorly fulvescent: body beneath, antenns and
feet pallid (Westwood). Long, 143—15 mill.

Reported from India.

350. UROLABIDA UNILOBA, Stél.
Urolabida uniloba, 8t3l, En. Hem, v, p. 117 (1876).

@. Closely allied to U. tenera, Westwood, but smaller, antennse
shorter, less slender, first joint as long as the pronotum, extremity of
the base of the second joint, all the third jpint and apical part of the
two apical joints, black: genital segment without a lateral process,
median process much shorter, gradually narrowed, abruptly recurved
from the base, depressed, above with a transverse tubercle almost in the
middle, apex bilobed (Stdl). Long, 10; broad, 43 mill.

Reported from Darjiling.

351. UROLABIDA BINOTATA, Walker.
Urolabida binotata, Walker, Cat. Het. ii, p. 415 (1867).

Greenish testaceous, fusiform, very finely punctured : head small ;
7
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rostrum extending a little beyond the first coxe, apex black: antenns
slender, a little longer than the body, first joint as long as the pronotum,
second as long as the first, 3-5 joints black towards the tips, 3 shorter
than 4, the fourth shorter than 3, fifth shorter than 4: pronotum trans-
versely impressed in front ; sides slightly reflexed : abdomen with two
apical lamins: hemelytra with a black longitudinal streak extending
from the disc to tho outer border of the corium : membrane pellucid
(Walker). Long, 10} mill.

Reported from Silhat.

352. UROLABIDA CHENNELLI, Distant.
Urolabida chennelli, Dist., Trans. Ent. Soc. p. 856 (1887).

Body above reddish ochraceoms, marked with black and luteous :
head with the median and anterior portions lateous, the eyes fuscous ;
first joint of antenns reddish ochraceous: pronotum with a blackish,
discal, semicircular line, between which and the base the colour is paler
and thickly punctured with fuscous; on the anterior disc are two
levigate, luteous spots : scutellum luteous with three black basal spots,
one median and one at each angle, a large round, reddish-ochraceous
spot divided by a median longitudinal luteouns line, and the apical area,
distinctly punctured fuscous: corium with the inner claval and the
apical margins, black, these black lines outwardly and broadly margined
lateous, the costal margin of the same colour : membrane pale hyaline :
body beneath and legs luteous, apices of the femora beneath, and apices
of the tarsi and rostrum, blackish (Dist.). Long, 15 mill.

Reported from Naga Hills (Assam).

353. UROLABIDA KHASIANA, Distant.
Urolabida khasiana, Dist., Trans. Ent. S8oc. p. 857 (1887).

Above luteous with reddish-ochraceous markings, a small black
spot at each lateral pronotal angle, and two black spots on the apical
margin of the corium: head with some reddish ochraceous markingn
behind the eyes which are blackish; 1-2 joints of the antenns, ochrace-
ous : anterior and lateral margins of the pronotum and transverse bands
on disc, also lateral margins of the scutellum and the corium, reddish
ochraceous : lateral, claval and apical margins of corium luteous, last
with two distinct black spots : membrane pale hyaline: body beneath
and legs, luteous : apex of rostram, a spot on apices of femora beneath,
aud apices of tarsi, black (Dist.). Long, 14 mill.

Reported from N. Khasiya Hills (Assam).
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Genus EUrRHYNCHIOCORIS, Reuter.
Berlin Ent. Zeitschr. xxv, p. 84 (1881).

Body oblong, parallel, somewhat flattish; head horizontal, equal
in length to breadth with eyes; juga acuminate, almost twice shorter
than clypeus, the latter dilated towards the apex, porrect, gens subacu-
minate at the apex, the superior margin more strongly rounded and a
very little longer than the juga, buccule twice shorter than the head,
laminately dilated towards the apex, very low at the base: rostrum
long, slender, reaching almost the apex of the fourth ventral segment,
first joint extending beyond the buccule, second a little less than twice
longer than the first, third about one-half shorter than second and as long
as the fourth joint : first joint of the antennse aslong as the head, second
almost one-third longer than the first, third twice shorter than second, the
prosternum obtusely carinate in the middle, and the mesosternum at the
base (Reuter).

354. EURHYNCHIOCORIS SPARSIPUNCTATUS, Reuter.
Eurhynchiocoris sparsipunctatus, Reuter, Berlin Ent. Zeitschr., xxv, p- 85 (1881).

8. Ferruginous-fuscous, opaque ; pronotum somewhat margined
at the base by a transversely impressed line, disc obsoletely rugose,
irregularly sparingly sprinkled with rather large, impressed, black dots,
here and there, however, irregularly formed into black spots : anterior
lateral margin very slightly sinuate in the middle, black, testaceous at
the basal angles: scutellum with the basal angles, two patches on the
disc, and a spot before the apex, black; towards the base, finely and
sparingly, towards the apex, strongly and densely, punctured black :
clavus with arow of dots here and there abrapt at the scutellary margin ;
corium with a row of impressed dots at the claval suture and some large
black dots close to this suture and many others sitnate in the exterior
area, disc almost impunctate in the middle, several irregular spots on
the exterior margin, median spot on the corium and another at the mid-
dle of the apical margin, fuscous: membrane fuscous with 6—7 paler
veins : pectus with four black-fuscous marginal dots on each side, first in
the middle of the side of the prostethinm, second in basal angle of
mesostethium, and two last on the metastethium : dorsum of abdomen
red, connexivam testaceous, segments broadly banded black in the
middle, spiracula on the venter placed amid black dots, sides of scgments
here with a median point and more internally a small streak on the
basal margin, black (Reuter). Long, 11 mill.

Reported from Silbat.
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Sub-fam. TessaraToMINA, Stil.

Hem. Afric,, i, p. 83, 233 (1864); En. Hem., i, p. 60 (1870) :—Edessidae, pt.,
Dallas, List Hem. i, p. 316 (1851).

(a) as in sub-fam. PexraToMiNa (Jour. As. Soc. Ben. pt. II, p. 129,
1887).

(b.) Spiracula of the basal ventral segment not hidden by the
posterior part of the metastethium, sides of the basal segment scarcely
shorter than those of the second segment.

Stal makes the following sub-divisions of the Asiatic species :—

Tarsi 3-jointed : antennse 4-jointed, second joint shorter than the
two apical taken together: apical margin of corium straight or some-
what rounded: membrane at the base with several areolas emitting
longitudinal veins; hamus usually distinct; primary and subtended
veins entirely distant: segments of abdomen single.

I. Metasternum much elevated and freely produced forwards:
scutellum distinctly produced behind the frena, produced part triangu-
lar or spoon-shaped : thorax more or less produced hindwards at base
in the middle before the scutellum :—Div. Tessaratomaria.

II. Metasternum simple or elevated, never freely produced for-
wards : scutellum equilateral, narrowly and slightly produced at the
apex behind the frena, rounded or truncated at the apex: thorax not
produced posteriorly :---Div. Eusthenaria.

The other divisions are Oncomeraria chiefly from Australia; Pri-
onogastraria and Cyclogastraria from Africa.

Div. TESSARATOMARIA.
Genus EMy0L0STERNA, Stal.
En. Hem. i, p. 66 (1870).

Allied to Tessaratoma Serv., differs in having the head more acute,
perpendicular; eyes larger, ocelli nearer the eyes: lateral angles of
pronotum cornuted, anterior lateral margins not flattened out, and apical
part of scutellum broader. Body large, obovate; head perpendicular,
small, triangular, narrow at apex, subacute ; lateral marging somewhat
straight, juga much longer than the short tylus and contignous before it ;
buccul® much elevated ; eyes large, transverse ; ocelli very close to the
eyes : antenns short, somewhat slender, first joint on a level with the
apex of the head, second joint a little longer than the third, and some-
what shorter than the fourth: pronotum much declined before the middle,
posteriorly amplified and produced hindwards, lateral angles produced
outward in a depressed horn, anterior lateral margins somewhat straight,
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obtuse towards the anterior margin, not flattened out, posterior lateral
margins sinuate : scutellum somewhat equilateral, apical part behind the
frena broad, somewhat equilateral, slightly concave: apical margin of co-
rium straight, rounded towards the exterior apical angle: hamus present :
prostethium furrowed, the margins of the furrow somewhat amplified :
mesostethinm with a rather high ridge, prominulous between the first
pair of coxm : metastethinm elevated, produced anteriorly in & process
which is gradually compressly narrowed, gradually increasing in height
forwards, roundly truncated at the apex, and abbreviated between the
first pair of coxs, very obtusely sinuated at the base: apical angles of
the abdominal segments, acute, prominulous: feet short, rather stout:
femora bispinose beneath at the apex: tibise furrowed above (Stdl).

355. EMBOLOSTERNA TAURUS, Westwood.

Tessaratoma taurus, Westw., Hope, Cat. Hem.,, i, p. 27 (1837).
Tessaratoma cornuta, Dallas, List Hem. i, p. 342 (1851) ; Walker, Cat. Het., iii,
p- 462 (1868).

Black, very thinly punctured: corium more castaneous: apex of
scutellum luteous : sides of pronotum produced on both sides in a very
large, obtuse horn: body beneath fuscous-luteous; feet short; femora
bispinose at the apex (f7estw.). Long, 26-27 mill.

Above chestnut-brown : pronotum anteriorly thickly rugosely punc-
tured, disc moderately punctured and faintly wrinkled transversely :
lateral angles produced into broad, blunt horns, convex above and con-
cave beneath; posterior margin much produced over the base of the
scatellom of which the apex is broad, golden-yellow : membrane brassy
black : body beneath tawny, abdomen opaque with the median ridge
and the lateral margins shining, faintly wrinkled: pectas thickly
clothed with a flne golden pubescence, with the sutures deep dark
brown, legs castaneous; rostrum deep castaneous with the apex black :
antenns pitchy (7. cornuta, Dallas). Long, 294 ; exp. hnm. 22 mill.

Reported from Malacca, Ligor, Borneo, China.

Genus TESsARATOMA, St, Farg. & Serv.

Enc. Méth., x, p. 590 (1825) : Am. and Serv., Hist. Nat. Ins. Hém., p. 164 (1843) :
Dallas, List Hem., i, p. 840 (1851) : Walker, Cat. Het., iii, p. 469 (1868) : Stal, Hem.
Afric., i, p. 229 (1864) ; En. Hem,, i, p. 68 (1870).

Head somewhat small, triangular, rounded at the apex, flat; the
juga longer than the tylus, and anteriorly contiguous; antenniferous
tubercles very slightly prominulous, unarmed ; buccule rather elevated :
ocelli near the eyes : antenne 4-jointed, short, somewhat stout : rostrum
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short, reaching somewhat the middle of the mesosternam, first joint
posteriorly extending somewhat beyond the bucculee: pronotum rather
produced posteriorly over the base of the scutellum which is somewhat
produced at the apex, hardly covering the interior basal angle of the
membrane; frena extended to a distance beyond the middle of the
scutellum : the apical margin of the corium rounded towards the ex-
terior apical angle : membrane with several areolas at the base, emitting
longitudinal veins: prostethium anteriorly slightly dilated, sinuated
behind the eyes, canaliculate in the middle: mesostethium with a
robust ridge, furrowed behind the middle: metastethium much eleva-
ted, somewhat sinuated posteriorly, produced to a distance anteriorly,
the produced part compressly narrowed forwards, extended to the
first pair of coxes, touching the mesosternal ridge: second ventral
segment elevated in the middle in an obtuse tubercle, and touching
the base of the metastethium : feet robust, femora usually spinose
beneath at the apex ; tibie furrowed above; tarsi 3-jointed (Stdl).

356. TESSARATOMA NIGRIPES, Dallas.
Tessaratoma nigripes, Dallas, List Hem., i, p. 8341 (1851) ; Walker, Cat. Het., iii,
p- 461 (1868): BStal, Ofvers. K. V.-A. Firh.,, p. 642 (1870); En. Hem,, i, p. 67
1870).
( T)essaratmm javanica, var. nigripes, Voll., Faun. Ent. Ind. Néerl. p. 26 (1868).
Q. Colour and form of T. papillosa, Drury : head with the mar-
gins narrowly edged black: lateral margins of pronotum rounded,
broadly reflexed : apex of scutellum broad and rounded, hollowed above
and black : abdomen above black, somewhat shining, finely wrinkled
transversely, margins dark brown ; beneath dull red, somewhat opaque,
very thickly covered with minute conflnent punctures, with the median
ridge, the lateral margins and an irregular interrupted band on each
side of each segment deep pitchy brown : pectus spotted black : sternal
ridge deep chocolate brown: legs, rostrum and antennse, black (or
deep brown), the last long and slender (Dallas). Long, 32-33 mill.
Reported from Java, Philippines, Sikkim (mihi).

857. TESSARATOMA MALAYA, Stal.

Tessaratoma malaya, Stal, En. Hem.,, i, p. 67 (1870) : Distant, A. M. N. H. (6 8.),
iii, p. 45 (1879).

Q. Ochraceous : antenns, extreme margin of head, rostrum,
at least balf of the apical part of the scutellam behind the frena, spota
on the pectus at the coxm, and a large transverse lateral spot, also the
fect, black or fuscous-piceous: dorsum of abdomen subsanguineous :
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wings fulvescent. Differs from 7. javanica, Thunb., in its larger sise, and
especially in having the metastethial process gradually higher forwards,
freely prominunlous anteriorly, not quiescent on the sternum, flattened
lateral part of pronotum much and gradually rounded, entirely some-
what reflexed: anal valvules, in ¢, as in T. Javanica (Stdl). Long,
35; broad, 19 mill.

Reported from Malacca, Ligor, Assam, Sikkim (mihi).

358. TEssABATOMA JAVANICA, Thunberg.

Cimex javanicus, Thunberg, Nov. Ins. Spec., ii, p. 145 (1788): Gmelin, ed.
Syst. Nat., i (4), p. 2168 (1788) : Stoll, Punaises, p. 9, t. 1, £. 2, and larva, t.38, f 271
1788).

( I?emrutoma javana, Burm., Handb. Ent., ii (i), p. 850 (1885).

Tessaratoma prozima, Westw., Hope, Cat. Hem., i, p. 27 (1837): Walker, Cat.
Het., iii, p. 462 (1868).

Tessaratoma papillosa, Blanchard, Hist. Ins. Hém., p 142, t. 6, . 2 (1840).

Tessaratoma angularis, Dohrn, Stettin Ent. Zeit., xxiv, p. 349 (1863): Walker,
1. c., ii, p. 462 (1868).

Var. a.—Tessaratoma conspersa, Stal, Trans. Ent. Soc., (8. 8.) i, p. 695 (1863) :
En. Hem.,, i, p. 67 (1870) : Walker, 1. c., p. 462 (1868) : includes stictica, De Haan.

Var. b.—Tessaratoma timorensis, Vollen., 1. ¢, p. 26, t. 3, f. 4 ( 1868) : Walker, 1.
c., p- 464 (1868).

Tessaratoma javanica, Am. and Serv., Hist. Nat. Ins. Hém, p. 16 (1843):
Dallas, 1. o., p. 340 (1851) : Voll., Faune Ent. I'Arch. Ind. Néerl., iii, p. 25, t. 8, f. 4b
(1868) : Walker, 1. c., 1, p. 461-2 (1868) : Stal, En. Hem., i, p. 67 (1870).

Varies in coloration from almost ferruginous to light olive brown.
In T. javanica, the anal segment, in &, is truncate at the apex, and the
apical angles are rounded : in T papillosa, the anal segment, in &, is
sinuate at the apex and the apical angles acute. In the latter, the
lateral anal valvules, in the @, are more distinctly sinnate at the apex
and less obliquely than in the former; the interior apical angle, too, is
acute and tooth-shaped. Thunberg describes this species as :—‘glabrous,
luteous, anus obtuse, antennse and feet ferruginous.” Stoll describes it :—
antenns 4-jointed, black ; eyes prominent, distinct : margins of pronotum
produced forwards, body red-brown with a pectoral spine: feet black.
When alive entire body beneath covered with a white powdery substance,
above of the colour of Russian leather or hazel, anterior margin of the
head weakly emarginate between the lobes: eyes and ocelli yellowish or
glaucous : antennee blackish-violet, pilose: lateral margins of pronotum
sometimes dilated so far as to form a quadrant: apex of scutellum often
brown : beneath, entire body, or some patches on the pectus, sternal and
abdominal ridges and the margin of the abdomen of a deep blackish
brown, or the entire lower surface of that colour : feet black-brownish or
violet (Voll.). The ¢ is smaller, sides of thorax rounded, a little
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dilated towards the posterior angles: antennm and feet fuscous, body
beneath and abdomen above more carneous: anus formed of a single
quadrate lobe (7. prozima, Westw.). Long, 26 mill. The length ap-
parently varies from 25 to 35 mill.

Var. a:—T. conspersa, Stdl, 3. Testaceous-flavescent, rather dense-
ly punctured, above remotely and minutely sprinkled fuscous: pro-
notum rugosely punctured at the anterior lateral margins which are
obtusely roundly subangulated in the middle: metasternal ridge some-
what reaching the first coxsm: femora bispinose beneath at the apex
(Stdl). Long, 25; broad, 14 mill. Celebes, Java, Arakan (mihi). In
the Arakanese specimen, the entire scutellum is black. Vollenhoven
makes the apex of the scutellum and the antennm black ; body beneath
hardly more obscure: pectus with some transverse brown patches : feet
obscure brown-red. _

Var. b:—T. timorensis, Voll.: small; pronotum not dilated, colour
hazel, anterior and lateral margins finely rugose: antennm and feet
obscure, almost black. Timor, Sibsigar (Assam).

Reported from E. Archipelago, Malacca, Sikkim, Assam (mihi.).

359. TESSARATOMA PAPILLOSA, Drury.

Cimez papillosus, Drury, Ill. Nat. Hist., i, p. 96, t. 43, f. 2 (1770) : Wolff, Ic.
Cim., i, p. 12, t. 2, £. 12 (1800) : China.

Cimes chinensis, Thunb., Nov. Ins. Spec, ii, p. 45, t. 2, f. 69 (1783) : Walker,
Cat. Het., iii, p. 461 (1868) : China.

Cimea sinensis, Gmelin, ed. Syst. Nat., i (4), p. 2158 (1788) : Japan, China.

Tessaratoma chinensis, Guérin, Rdgne An., Texte, Ins. iii, p. 345 (1829-44) : Dallas,
List. Hem,, i, p. 340 (1851) ; Walker, 1. ¢., p. 461 (1868) : China.

Tessaratoma sonneratii, St. Farg. and Serv., Enc. Méth., x, p. 590(1825) : Guérin,
1. ¢., Icon., t. 58, . 4 (1838) : India.

Larva, Tessaratoma ossa-cruenta, Gray, Griffith, An. King., xv, p. 289, t. 46,
£. 1 (1832).

Tessaratoma papillosa, Hahn, Wanz. Ins. ii, p. 123, t. 67, £. 204 (1884): Am. and
Serv., Hist. Nat. Ins. Hém., p.16 (1843): Walker, 1. c., p. 461 (1868) : Stdl, En.
Hem., i, p. 68 (1870). .

Head small, yellowish-olive, eyes of the same colour: antenns
black : pronotum yellow-olive, elevated above the level of the head,
sides rather projecting at the ligature of the wings: scutellum triangu-
lar, terminating in & point near the middle of the abdomen, upper part
of it lying beneath the pronotum: hemelytra opaque, yellow-olive;
membrane almost transparent; wings yellow-brown: abdomen above
dark red, beneath clay-colour, serrulate on the sides, or with a tooth on
each segment: anus terminates in two angular points, with a small
spine or cornicle on each side : pectus pale clay colour, having a black
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spot directly under the fore-legs and another on each side of the inter-
mediate pair: all the legs brown-yellow: rostrum brown (Drury).
Long, about 25-26 mill.

Flavescent, anus 4-toothed, sternum porrect (Gmelin, 1. c.).

Q. Above entirely testaceous: beneath with head and pronotam a
little lighter and abdomen a little ferruginous : lateral margins of prono-
tom almost round, posterior margin truncate, almost straight : sternal
process widened, not extending beyond the base of anterior coxs: abdo-
men dentate on the sides, last segment with four small angles, the two
interior formed by an emargination : all femora beneath with two shoré
spines, placed side by side, a little before the tip (TI. sonneratii, Serv.).
Long, 25-26 mill. Serville observes that he had a specimen of the & in
which there was no olivaceous colour, posterior margin of the pronotum
yellow, tip of scutellum alone brown: antennm and feet brown ferru-
ginous. Probably this & belongs to the preceding species. Stil ob-
serves that the lateral valvules, in the @, are distinctly sinuated at the
apex and less obliquely so than in T. javanica, the interior apical angle
is acute and dentiform.

Reported from China, Java, India. The Indian Museum has
specimens from Amoy, Assam, Calcutta.

360. TessarATOMA (P) FURCIFERA, Walker.

Tessaratoma furcifera, Walker, Cat. Het. iii, p. 463 (1868).

Testaceous : head, pronotum and scatellum thickly and very mi-
nutely punctured : head obliquely and finely striated on each side,
rostrum piceous ; antennse black, second joint & little longer than the
third : thorax with the sides piceous, forming two very much rounded
angles, posterior angles rounded: scutellum slightly grooved towards
the tip which has a black forked spot : pectus partly black, ridge ferru-
ginous, reaching the fore coxa : abdomen ferruginous, posterior angles
of the apical segment, elongated, acute: legs ferruginous: hemelytra
thickly and minutely punctured ; membrane pale testaceous-cinereous,
Thorax diverging directly from the head less than in T. papiliosa, sides
of thorax almost angular (Walker). Long, 27} mill.

Reported from Siam.

Genus SipHNUS, Stil.

Trans. Ent. 8oo. (8 8.), i, p. 597 (1868) ; En. Hem., i, p. 68 (1870) : Walk., Cat.
Het. iii, p. 467 (1868).

Body obovate: hend rather large, obtusely triangular: antennm
4-jointed : pronotum somewhat produced posteriorly, posterior lateral
margins slightly sinuate : scutellum triangular, narrow at the apex:

8
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metastethium elevated, produced like a hern forwards: feet short,
robust, unarmed. Allied to Tessaratoma, head larger, pronotum not so
produced posteriorly (Stdl).

361. SipENUS ALCIDES, Stal.

Siphnus alcides, St3l, Trans. Ent. Soc., (8 8.) i, p. 697 (1868); En. Hem.,, i., p. 68
(1870) : Walker, Cat. Het. iii, p. 467 (1868).
_ 3. Yellow-castaneous, shining, hemelytra more obscure: antenns
obscurely subesneous, apical joint weaker towards the apex: lateral mar-
gins of pronotum and abdomen, also costal margin of hemelytra anterior-
ly greenish-brassy : membrane fuscous: pronotum one-fifth shorter than
breadth, sparingly, distinctly punctured, anterior margin somewhat
sinuate in the middle, lateral margins slightly rounded behind the mid-
dle, not reflexed, posterior margin slightly rounded : scutellum sparingly,
distinctly punctured: hemelytra finely, remotely punctared (Stdl).
Long, 31; broad, 16} mill.

Reported from Cambodia.

362. SipHNUS HECTOR, Stil.

Siphnus hector, 8tal, Trans. Ent. 8ooc., (8 8.), i, p. 697 (1863) ; En. Hem., i, p. 68
(1870) : Walker, Cat. Het., iii, p. 467 (1868).

3. Narrowly obovate, weakly castaneous, remotely obscurely pune-
tared : scutellum, antenne and feet, fuscous-castaneous: apex of two
apical joints of the antenns, apex of scutellum and basal part of femora,
yellow-castaneous : hemelytra castaneous, veins sparingly sprinkled
flavescent : membrane fuscous: anterior lateral margins of pronotam,
margin of abdomen and irregular, transverse spots on venter, arranged
in four rows, subsneous-fuscous. Narrower than the preceding, more
densely and more distinctly punctured:. pronotum one-third shorter
than breadth, anterior lateral margins slightly incrassate, straight,
anteriorly very slightly rounded, anterior margin slightly somewhat
sinuate in the middle, basal margin somewhat straight (S¢dl). Long,
29; broad, 15 mill.

Reported from Malacca.

363. SipENUS DILATATUS, Walker.
Siphnus dilatatus, Walker, Cat. Het., iii, p. 467 (1868).

Tawny, elongate-oval: head finely and transversely striated : ros-
trum extending nearly to the intermediate coxee; tip black : pronotum
and scutellum thinly and roughly punctured: pronotum with a very
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slight transverse ridge near the fore-border and with a black marginal
line extending on each side from the fore-border, to the hind angle
which is rounded and prominent : scutellnm darker than the pronotum,
triangular, acute, abruptly attennated and slightly furrowed near its
tip: pectus testaceous; sternal ridge lanceolate, extending to the first
coxe, its posterior extremity concave, contiguous to the broad, round,
ventral spine, abdomen blackish: beneath piceous, very thickly and finely
punctured, its middle part longitudinally and very minutely striated ;
hind angles of the apical segment elongated, acute, not extending so far
as the appendages, which are acute: legs piceous; femora tawny at the
base : hemelytra piceous, thickly and minutely punctured : wings black
(Walker). Long, 38} mill.
Reported from Siam.

Genus HypencHA, AM. and Serv.
Hist. Nat. Ins. Hém., p. 166 (1848): Stal, En. Hem., i, p. 68 (1870).

Head rather pointed: antennse a little longer than in the genus
Tessaratoma, with the joints proportionately more slender and not short,
stout and incrassate: rostram not reaching the insertion of the inter-
mediate feet: pronotum transverse, the posterior angles prominent,
though rather rounded ; the posterior margin slightly rounded and sinu-
ated, not extending over the base of the scutellum: sternal ridge ex-
tended in a point which becomes lower at the insertion of the inter-
mediate feet and advances in the form of a recurved hook, compressed
and obtuse, beyond the first pair of feet: scutellum not reaching the
middle of the abdomen, its tip canaliculate or spoon-shaped: abdomen
oval, not or only very slightly enlarged on each side : feet as in Tessara-
toma but the internal or posterior spine at the end of the intermediate
and last femora is notably more robust than the external or anterior
spine : there are apparently no spines at the tip of the first femora:
‘the other characters as in Tessaratoma (Am. and Serv).

364. HYPENCHA LUCTUOSA, Stil.
Hypencha uctuosa, 8tdl, Trans, Ent. 8oc., (8 8.) i, p. 596 (1868) ; Stil, En. Hem.
i, p. 69 (1870).
Tessaratoma luctuosa, Walker, Cat. Het., iii, p. 463 (1868).

é@. Obovate, subsneous black; above sparingly, distinctly, on
hemelytra more finely, punctulate; beneath, densely and finely rugu-
losely punctured: apical joint of antennse (except the base), head be-
neath and meso- and meta-stethium yellow-testaceous : lateral angles of
pronotum hardly prominent. Allied to H. apicalis, St. Farg., but
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narrower, lateral angles of pronotum rounded, hardly prominent out-
wards and in no sense forwards : margins of abdomen immaculate : last
femora beneath near the apex armed with two spines (Stdl). Long, 28;
broad, 15 mill.

Reported from Burma.

865. HryPENCHA APICALIS, St. Fargeau & Serville.

Tessaratoma apicalis, 8t. Farg. and Serv., Enc. Méth. x, p., 691 : Burm., Handb.
Ent,, ii (i), p. 861 (1885): Voll., Faune Ent. I'Arch. Ind. Neérl,, iii, p. 26 (1868) ;
Walker, Cat. Het., iii, p. 462 (1868).

Var.—Hypencha reriki, Ellenr., Nat. Tijdschr. Ned. Ind., xxxiv, p. 160, f. 30
(1862); Walker, 1. c., p. 462 (1868).

Tessaratoma picea, Dallas, List Hem., i, p. 341 (1851).

Hypencha apicalis, Am. & Serv., Hist. Nat. Ins. Hém., p. 166 (1843) ; Stal, En.
Hem., i, p. 68 (1870). .

Q. Deep pitchy brown, shining: last joint of antenn® ferrnginous,
black at the base: membrane bronzed: sides of pronotum dilated,
rounded, its posterior margin very little advanced over the scutellum, of
which the apex is spathulate: sternal ridge elongate, rising at its an-
terior part and extending beyond the base of the first pair of cox®: ab-
domen a little denticulate on the margin, by reason of the posterior
angles of the upper segments extending beyond those which follow :
last segment with four, almost spinose, angles, the two interior formed
by one emargination: all the femora with two spines beneath placed
side by side a little before the apex, those of the first pair very short
those of the last pair long, like the posterior spine of the middle pair
(Serv.). Long, 33-34 mill.

Var. Q. Shining-black or piceous, with very numerous, small,
brassy-green impressed punctures on the pronotum and scutellum :
hemelytra violaceous black, varied with purple and cerulean: anterior
angle of the pronotum wunidentate: abdomen attenuated hindwards,
with the margin serrated, posterior teeth longer, curved and arcuate :
the posterior angle of the scutellum fuscous-brunneouns, with a foveola,
containing an .intumescence : antenns black, apex of the last joint
ochraceous-brunneous: feet piceous: beneath fuscous-black; sternum,
neck and face ochraceous (H. reriki, Ellenr.). Long, 28—29 mill.

Reported from Java, Sumatra, Borneo.

366. HYPENCHA OPHTHALMICA, Stal.

Hypencha ophthalmica, 8tal, Trans. Ent. Soc., (3 s. ) i, p. 596 (1863) ; En. Hom.
i, p. 69 (1870).
Tessaratoma ophthalmica, Walker, Cat. Het., iii, p. 463 (1868).

¢ . Distinctly punctured, obscurely ferraginous, tinted subcupreous ;
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beneath with feet, apex of scutellum and marginal spots on abdomen,
sordid testaceous-flavescent: tibie above margined black: eyes large:
lateral angles of pronotum somewhat prominent, anterior lateral margins
somewhat straight: last femora beneath with two spines at the apex
(Stél). Long, 24; broad, 12 mill.

Reported from Ligor, Malacca.

Genus PyaorraTys, Dallas.

List Hom., i, p. 888 (1851): Walker, Cat. Het., i, p. 469 (1868) ; Std], En. Hem., i,
p. 69 (1870).

Head not broader than long, somewhat pointed in fromt, scarcely
emarginate with the lateral margins plane: antenn® 4-jointed, rather
stout, basal joint not reaching the apex of the head, second joint longele
than the third, fourth about equal to the second: rostrum 4-jointed,
reaching the middle of the space between the anterior and intermediate
coxm, second joint longest ; basal joint very thick, about as long as the
fourth, fourth longer than the third : pronotum with the lateral angles
produced into broad flat processes, or strong, pointed spines; the pos-
terior margin produced in a semicircle over the base of the scutellum:
pectus with a very strong ridge, attached to the metastethium, where it
is somewhat pentagonal, deeply emarginate posteriorly for the reception
of the ventral spine, produced anteriorly in a long free spine, reaching
far forwards and considerably depressed at its apex ; mesostethium with
a distinct canal in which the apex of the rostrum reposes: scutellum
somewhat obtuse at the apex, distinotly channelled: abdomen oblong,
nearly as broad at the apex as at the base, projecting far beyond the
hemelytra on each side, with the posterior angles of the apical segment
produced ; vulvar plates very broad ; basal plates received in a semicir-
cular emargination in the middle of the apical sigment of the abdomen ;
lateral plates transverse, with their apices acute and with a strong tooth
in the middle of their posterior margins; median plates united, forming
a single, somewhat quadrate piece, widened behind, with two strong
spines on its posterior margin and its lateral angles rather acute ; there
are thus eight teeth in the space between the posterior angles of the
abdomen : legs moderate; femora unarmed ; tarsi 3-jointed (Dallas).

367. PyaorLATYS A0UTUS, Dallas.

Pygoplatys acutus, Dallas, List Hem., i, p. 340 (18561) ; Walker, Cat. Het., iii, p.
460 (1868) ; Stdl, En, Hem., i, p. 69 (1870).
Pygoplatys roseus, Voll., Faun. Ent. I’Arch. Ind. Néer., iii, p. 24, note, (1868).

2. Above pale brown, thickly and rather strongly punctured : pro-
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notum with a long, stout, acnte spine on each side : margins of abdomen
with a brassy-green spot on each segment : body beneath and legs some-
what fulvous; sternal ridge bright fulvous; antennsm pitchy brown
(Dallas). Long, 174 ; breadth of shoulders, 164 mill.

Above rosy, except the base of the head and the anterior inclined
part of the pronotum which like the body beneath are luteous: posterior
part of pronotum punctured black; lateral horns rather long, tarning a
little forwards, rounded at the apex, (P. roseus, Voll.). Long, 18 mill.

Reported from Malacca, Burma.

368. PyaorLATYS MINAX, Vollenhoven.

Pygoplatys minaw, Voll., Faune Ent. I'Arch. Ind. Néerl,, iii, p. 28, t. 8, £. 8
(1868).

Q. Above obscurely fulvous, beneath, lateous-ochbraceous: head
reddish ochraceous; eyes glaucous, ocelli yellow placed on small, black,
cuneiform spots : antenne of a deeper red, pronotum very broad; lateral
angles in the form of horns, rather broad at the basge, recurved, diminish-
ing in size towards the tip which is obliquely truncated, their colour
is of & deeper red than the disc, marked with small black impressed
punctures, the rest of the pronotum is indistinctly punctured, except the
transverse part near the anterior margin, posterior margin yellowish:
scutellum lightly sprinkled with impressed dots, apex channelled : corium
very finely punctured, disc paler; membrane hyaline, colourless: the
portion of the abdomen extending beyond the hemelytra is broad, slightly
purplish red ; the angles of the segments are denticulate and touch almost
a submarginal black band : feet and tibiee with a reddish tinge (Voll.).
Long, 19 mill.

Reported from Borneo : Indian Museum has a specimen from Johore.
Possibly P. ralandii, Voll. (1. ¢.), is only a variety.

Genus Amissus, Stal.
Trans. Ent. Soc., (38.) i, p. 695 (1863) : En. Hem. i, p. 70 (1870).

Body, large, oval: head subelongate ; juga very long, contiguous be-
fore the tylus; buccule much elevated : ocelli remote from the eyes:
antennse 4-jointed : posterior margin of prouotum roundly produced in
the middle above the base of the scutellam, which is itself produced at
the apex: apical margin of corium straight, apical angle rounded ;
membrane furnished at the base with many areolas, emitting longitudinal
veins: mesostethium elevated, anteriorly somewhat produced and oleft :
metastethium slightly elevated, posteriorly very broadly sinuate: se-
oond ventral segment slightly elevated and produced at the base in the
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middle : feet somewhat short, femora armed with two spines beneath a$
the apex : last pair of tibie about equal in length to the femora: 1-2
joints of tarsi equally long: allied to Hypencha, Am. & Serv. but
structure of head and of sterna different (Stdl).

369. Amissus ATLAs, Stil.

Amissus atlas, Stl, Trans. Ent. Soc., (8 8.) i, p. 590 (1863); Walker, Cat. Het.,
iii, p. 406 (1868) ; 8tal, En. Hem., i, p. 70 (1870).

§¢. Fuscous-castaneous: narrow limbus and posterior part of
pronotum, apex of scutellum, hemelytra, coxe, trochanters and margin
of abdomen, weakly castaneous: antennem, veins of hemelytra and the
tarsi sub-castaneous-yellow : apical angles of abdominal segments,
black : pronotum robustly cornated: head with the sides subparallel,
and slightly sinuate in the middle, subtruncate at the apex, more than
twice longer than the breadth: second joint of antenne somewhat
longer than the third, but shorter than the apical : pronotum remotely
distinctly punctured, posteriorly somewhat smoother, lateral angles
obliquely produced forwards in long, depressed, slightly arcuate horns ;
anterior lateral margins crenulated : scutellum remotely, distinctly,
punctured, smooth at the apex: hemelytra densely punctured, veins
smooth : beneath densely alutaceous (St¢dl). Long, 41; broad, 19 mill.

Reported from Singapore, Tenasserim.

Div. EustHENARIA (p. 52).

Genus EvstHENEs, Laporte.

Ess. Hém. p. 64 (1832); Am. & Berv., Hist. Nat. Ins. Hém., p. 167 (1843);
Dallas, List Hem., i, p. 342 (1850) ; Walker, Cat. Het., iii, p. 467 (1868) : Stil, Hem.
Afric., i, p. 225 (1864) ; En. Hem., i, p. 71, 280 (1870).

Head almost squarely truncate at the tip: antenn® rather long:
pronotum transverse, lateral margins defined, posterior angles prominent
but roanded, posterior margin not extending itself over the scutellum :
sternal ridge not prolonged beyond the intermediate pair of feet and
consisting only of a kind of plate placed between those and the last pair,
straightly trancate posteriorly, and rounded anteriorly, narrower in the
@ : scutellum not reaching the middle of the abdomen, its tip ending in
a small, almost square and spoon-shaped, prolongation : four vulvar pieces
in @, square at their tip; anal plate, in &, not near so broad as in
Tessaratoma : feet very robust, first pair rather small, intermediate
longer ; posterior femora much longer and stouter than the intermediate,
eapecially in the &, with a strong hook-like spine at the base; all the
femora with two weak spines towards their tips, those of the first pair hard-
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1y visible: posterior tibise, in &, strong, curved inside at their base ; tarsi
strong and large, second joint almost as large as the third (Am.§ Serv.).

a. First pair of femora beneath near the apex unarmed or furnished
on both sides with a small spinule : intermediate femora beneath, near the
apex, with a moderate or small distinct spine: mesostethial ridge
or wrinkle depressed, often broadly and distinctly furrowed, posteriorly
broader, convex and more elevated : metastethium anteriorly narrowed,
not however compressed, touching the elevated base of the mesostethial
ridge, posteriorly not or but very slightly inflexed : second ventral seg-
ment more or less elevated in the middle, usually touching the base of
the metastethium.

b. TFeet obacurely piceous or piceons-black : wings usually obscurely
fuscous and slightly tinged violaceous.

¢. Tarsi and feet concolorous ; spiracula cinctured flavescent. K.
robustus, St. Farg., and E. scutellaris, Herr. Schiff.

cc. Tarsi pale castaneous or yellow-castaneous; wings somewhat
violaceous-fuscous. .

E. hercules, Stdl; E. cupreus, Westwood, E. eurytus, Dist.

bb. Feet, a great part of the first joint of the antennse and the apex
of the scutellum, weakly castaneous: last pair of femora sometimes
fuscous-castaneous.

E. polyphemus, Stal. -

aa. Fourth joint of the antennsm, yellow-testaceous at the base:
wings and dorsum of the abdomen black-violaceous: first pair of femora
beneath near the apex, with a somewhat robust spine on the anterior
side, with a very minute spinule or unarmed, on the posterior side : mid-
dle femora near the apex with a rather large spine on both sides:
metastethium anteriorly and posteriorly gradually compressly narrowed :
second ventral segraent not elevated in the middle, not higher than the
firat segment: apical angles of the abdominal segments not so pro-
minulous as in the preceding.

E. sevus, Stal.

870. EustrENES ROBUSTUS, St. Fargeau & Serville.

Tessaratoma robusta, 8t. Farg. & Serv., Eno. Méth. x, p. 591 (1825).

Oncomeris robustus, Blanchard, Hist. Ins. p. 142 (1840).

Eusthenes elephas, Dohrn, Stettin Ent. Zeit., xxiv, p. 861 (1863); Walker, Cat.
Het., iii, p. 468 (1868).

Eusthenes robustus, Am. & Serv., Hist. Nat. Ins. Hém., p. 167 (1843): Dallas,
List Hem., i, p. 842 (1861) : Walker, Cat. Het., 1. c. p. 468 (1868): Vollenhoven,
Faune Ent. I’ Arch, Indo-Néer., iii, p. 27 (1868) : 8t3l, En. Hem., i, p. 71, 230 (1870) :
Distant, A. M. N. H., (5 s.) iii, p. 45 (1879).

&. Body broad, blackish-brown: antenns black : pronotum and
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scutellum covered with transverse wrinkles which give it a leathery
appearance : apex of scutellum and hemelytra brown-ferruginous: sides
of pronotum a little dilated, lateral margins dilated, rounded : abdomen
dentate on the margins: anus emarginate : all the femora beneath with
two spines, side by side, before the apex; posterior femora long, very
stout, having a large, strong and very pointed spine towards their base ;
tibisee very arcuate, especially at the base (Serv.). The anal plato in the
& is short and almost straightly truncate at the tip: in the @, the anal
plate is bilobed, and also the pronotum is more deeply wrinkled, and the
ventral grooves are neither so long nor so deep.

Pronotum distinctly broader than the base of the hemelytra, anterior
lateral margins somewhat dilated, distinctly rounded behind the middle,
lateral angles distinctly prominent, obtuse: apical part of scutellum
produced behind the frena, somewhat broadish, subgquadrate, obtusely
rounded at the apex, flavescent-castaneous: mesostethial wrinkle or
ridge posteriorly convexly elevated: the metastethium not pallescent,
at least in @, narrowed somewhat forwards before the middle, behind
the middle, first narrowed somewhat hindwards, then furnished with
parallel sides, trancated at the base, broader at the base than at the
apex : second ventral segment elevated in the middle and touching the
metastethium : venter marked obliquely behind the spiracula with a
small yellow-castaneous spot: last tibie in &, curved; in @, straight,
narrowly furrowed beneath from the base, hardly beyond the middle :
last tarsi with the first jointat the apex and second at the base yellow-
castaneous : wings obscurely subviolaceous-fuscous : dorsum of abdomen
opaque (Stal). Long, 36-46 miil.

Reported from Java, India, Sibsagar (Assam).

371. EustoeNes scuTeLLARIS, Herrich Schiffer.
Tesseratoma scutellaris, Herr. Schiff., Wanz. Ins. iv, p. 81, t. 133, f. 410 (1839) :
Walker, Cat. Het., iii, p. 463 (1868).
Eusthenes minor, Voll., Faan. Ent. 1’Arch Indo-Néer., iii, p. 29 (1868).

Eusthenes scutellaris, Stdl, En. Hem., i, p. 71, 23I (1870) ; Distant, A. M. N. H.
(5 8.) iii, p. 45 (1879).

Dark castaneous-brown : head, scutellum, abdomen, antennm and feet
darker, apex of the fourth joint of the antenn® ferruginous: above spar-
ingly punctured : pronotum and scutellum transversely rugose; apex of
scutellom narrow, produced: last femora incrassate, having near the
bage inwards, & very long , somewhat curved tooth and before the apex
two teeth : last tibie stout, arcuate (Herr. Schiff), &, beneath usually
of a very obscure brown with a violet tinge, and the ¢ of a brown-red.
5tal remarks that this species diffcrs from E. robustus, Serv., in its smaller

9
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size, pronotum not so broad, anterior lateral margins somewhat straight,
or very slightly rounded, apex of scutellum narrower, longer, behind
the middle, gradually narrowed, angulated at the apex, mesostethial
ridge posteriorly broader and more tumid, metastethinm pallescent,
apparently shorter and broader, abdomen especially behind the middle
narrower, posterior angles of sixth segment more acute and produced to
a groater distance, anal lobes longer and narrower, last pair of feet &
little shorter, last pair of femora not reaching sixth ventral segment,
first joiat of last tarsi shorter, its apex, also base of second joint conco-
lorous, which, however, varies much : wings paler, palely sub-fuscous
ochraceous; dorsum of abdomen subviolaceous-shining. Long, 25-27
mill.

Reported from Java, Sumatra, India, Khasiya Hills (Assam, mihi).

872. EUSTHENES HERCULES, Stil.
Eusthenes Hercules, St3l, En. Hem. i, p. 231 (1870).

Above rufesent piceous; bemeath piceous-flavescent; a narrow
median band on the venter, fuscous, spiracula with a pale cincture ;
scutellum and feet fuscous-piceous, last pair of feet more obscure ; tarsi
flavescent-castaneous: dorsum of abdomen obscurely somewhat ferru-
ginous, obsoletely punctulate: connexivam subviolaceous-black, basal
spot on segments yellow-castaneous : apex of scutellum castaneous.

3. Anal segment amplified hindwards, broadly somewhat trun-
cated at the apex, somewhat sinuated in the middle, posterior angles
rounded at the extremity of the apex: apical angles of the sixth seg-
ment of the abdomen not so produced, obtuse at the apex itself:
metastethinum equally narrowed forwards and hindwards from the mid-
dle, equally broad at the base and apex, posteriorly slightly inflexed :
sccond ventral segment not elevated in the middle, not touching the
metastethium, punctuation as in the other speices of the genus; stature
and form of pronotam like E. robustus, Serv.; differs in having the
pronotum not broader than the hemelytra, the mesostethial ridge poste-
riorly very slightly elevated aud furrowed almost to the base, the colonr
of metastethium, of the lower side of the body and tarsi; also the first
joint of the last pair of tarsi longer: last tibie in &, stout, hardly
curved towards the base, beneath narrowly convex, almost third basal
part broadly depressed, graduslly narrowed (Stdl). Long, 39; breadth
at base of hem. 20 mill.

Reported from Silhat, Naga Hills (Assam).
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373. EUSTHENES nimnus, Distant.
Eusthenes eurytus, Dist., Trans. Ent. 8oc., p. 358 (1887).

Allied to E. hercules, Stil, but smaller, the pronotum much less
rounded at the antero-lateral margins, and the lateral angles even less
produced than in that species: antennm entirely black, except the apical
joint which is very narrowly ochraceous at the apex: tarsi bright ochra-
ceous (Dist). Long, 36; exp. angl. pron. 16 mill.

Reported from India.

374. EusTHENES CUPREUS, Westwood.
Tessaratoma cuprea, Westwood, Hope, Cat. Hem., i. p. 27 (1887).
Kusthenes cupreus, Dallas, List Hem,, i. p. 342 (1851); Walker, Cat. Het., 1,
p- 467 (1868): Stal, En. Hem.,, 1, p. 71,281 (1870); Distant, A. M. N. H., (5 s.) iii,
p- 46 (1879).

Castaneous, coppery or brassy, more or less shining; scutellum
black : antenn® as long as half the body, first joint very minute, 2-8 joints
equal, fourth longer, extreme tip rufescent; posterior femora (3') long
and much thickened, furnished with a long spine before the middle and
with teeth towards the apex : pronotum and scutellum more or less deeply
transversely furrowed: anal apparatus in &, formed of two lobes; in @ »
quadrilobate (Westw.) Long, 27 mill.

Reported from Nepal, Assam, Sikkim (mihi). N. India, Penang»
Siam.

Stal notes (En. Hem. i, p. 231) that in collections two species are
confused, one (long, 24; breadth of hem. 12 millims) known by its
smaller size, a little more shining, anterior part of pronotum and the
hemelytra at base olivaceous, somewhat enescent, antenns shorter,
anterior lateral margins of the pronotum not reflexed, dorsum of ab-
domen with a large shining brassy-green disc. The other species is
larger (long, 29—35; breadth of hem. 143—17} millims), less shining,
pronotum anteriorly more obscure, but scarcely olivaceous or mnescent,
antenns longer, extreme part of the anterior lateral margins of the
pronotum very narrowly reflexed, dorsum of abdomen without a brassy-
green disc. The longer of these species is E. cupreus, Westw., and the
other is E. theseus, Stal.

375. EvusTHRNES THESEUS, Stil.
Eusthenes theseus, Stsl, En. Hem., i, p. 231 (1870).
Characters as noted above under E. cupreus, Westw.
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376. EUSTHENES POLYPHEMUS, Stal.

Eusthenes polyphemus, Stal, Trans. Ent. Soc., (3 8.) i, p. 5698 (1863) ; En. Hem., i
p. 72, 232 (1870) : Walker, Cat. Het., iii, p. 468 (1868).

&, 9. Above more or less obscurely snescent-castaneous ; beneath
with feet, apex of scutellum, a great part of the first joint of the antennes
and small dorsal marginal spots on the abdomen, yellow-castaneous :
last pair of femora somewhat fuscous-castaneous. In the ¢, the me-
tastethium is posteriorly much broader than in the &, in which the
form of the metastethium is very like that of E. hercules, Stil, and also
the form of the second ventral and anal segments, but differs in having
the mesostethial ridge more elevated and there without a furrow, the
last pair of tibim not so stout, and the lower flattened part longer, reach-
ing the middle of the tibim. The last tibie, in the &, are very slightly
curved. Differs from E. robustus, Serv., in having the anterior lateral
margins of the pronotum, not, unless posteriorly, slightly rounded,
lateral angles somewhat more prominulous, the very large spine on last
pair of femora and the last pair of tibie more curved: the last tibie, in
d, are very slightly curved. Long, 33; broad, 17 will.

Reported from the Dekhan, N. India.

377. EvustHENES 8£vUs, Stal.

Eusthenes scvus, Stal, Trans. Ent. Soc., (8 8.) i, p. 597 (1868) ; Walker, Cat. Het.,
iii, p. 468 (1868); Stal, En. Hem,, i, p. 72, 232 (1870).

3, 9. Olivaceous-black, slightly turning into ferruginous: be-
neath with the base of the apical joint of the antenne and the apex of
the scutellum, yellow testaceous, here and there purpurascent and
eenescent. Smaller than E. robustus, Serv., and longer than E. cupreus,
Westw., differs in baving the antenns a little stouter, also in the: colour
of the apical joint of the antennm and of the apex of the scutellum, es-
pecially, in having the elevated part of the metastethium narrower pos-
teriorly, and the large spine of the last pair of femora in the & placed
pearer to the base; the other spines on the last femora are fewer and
smaller than in E. robustus : apical angles of sixth abdominal segment, in

&, somewhat straight, hardly acute: anal segment in & posteriorly :
broadly and obtusely sinuated, posterior angles obtusely rounded (Stdl.)
Long, 27-30; broad, 13 mill.

Reported from N. China : Dekhan, Sikkim (mihi).

378. EUSTHENES ANTENNA1TUS, Distant.
Eusthenes antennatus, Distant, Trans. Ent. Soc., p. 857 (1887).
Head, pronotum and corium purplish brown: legs ochraceous ;
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scatellam very dark olivaceous with the apex castaneous: membrane
shining brassy brown : basal and apical joints of the antenns ochraceous,
the last with the apex blackish, 2—3 joints blackish, base.of second
joint very narrowly ochraceous: apical joint somewhat longest, 2 very
slightly longer than 3: body beneath brownish-ochraceous, or, in some,
castaneous : legs castaneous, tarsi very slightly pale: pronotum finely,
transversely striate; scutellum more coarsely striate; corium thickly
and finely punctate : posterior femora with a long spine and a double
row of short spines on apical half of the under surface, of which the two
last are the longest. The elongate form of the body and the colour of
the antenns distinguish this species which is variable: connexivam
generally purplish brown, with a more or less distinet ochraceous spot
at the base of the segments (Dist.). Long, 35-36; exp. angl. pronm.,
12 mill.
Reported from Khasiya Hills (Assam) ; Nepal,

Genus Eurostus, Dallas.

List Hem., i, p. 342 (1851); Walker, Cat. Het., iii, p. 468 (1868): Stal, Hem.
Afric., i, p. 225 (1864); En. Hem., i, p. 72 (1876).*

Head longer than broad, narrowed in front, with the apex slightly
emarginate : antennm 4-jointed, second joint longer than the third,
fourth about equal to the second: rostrum 4-jointed, scarcely reach-
ing the middle of the mesostethium, second joint longest, 3-4 nearly
equal, shorter than the first ; pronotum with the lateral angles unarmed ,
posterior margin not produced : scutellum, short, not reaching the middle
of the abdomen ; the apex small and rounded, somewhat spoon-shaped :
abdomen unarmed at the base: sternum without a ridge: legs stout;
the four anterior femora with two spines beneath close to the apex, last
pair much incrassated ('), with a very long acute spine near the base,
two shorter ones near the apex, and a double row of minute spines, or
acute tubercles, running along the under surface (Dallas).

379. Ectrostus vaLipus, Dallas.

Eurostus validus, Dallas, List Hem. i, p. 348, t. 11, f. 2 (1851); Walker, Cat
Het. iii, p. 468 (1868) : StAl, En. Hem. i, p. 72 (1870).

3. Elongate-ovate, deep chestnut, punctured : head finely rugose :
pronotum minutely panctured, faintly transversely rngose, with the an-
terior and lateral margins, black : scutellum coarsely rugose, with the
disc finely, the margins coarsely, punctured; with the lateral margins
and the tip blackish: corium rather paler than the rest of the surface,
very thickly and minutely punctured : membrane brownish, semitrans-
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parent: margins of abdomen black: the abdomen beneath, smooth and
shining, impunctate, tinted with violet; stigmata yellowish: pectus
violet-black, strongly wrinkled; prostethium castaneous with a violet-
black, wrinkled patch ; sternum pale: legs pitchy castaneous, slightly
shining, with numerous minute tubercles ; tarsi paler: rostrum castane-
ous, with the tip black: antenns black; apical joint bright orange, with
the base black (Dallas). Long, 30-31 mill.
Reported from China, India (?).

380. Eurostus GrosstrEs, Dallas.
Eurostus grossipes, Dallas, List Hem., i, p. 343 (1851) : Walker, Cat. Het., iii, p.

468 (1868) : Stal, En. Hem., i, p. 72 (1870) : Distant, A. M. N. H. (5 s.) iii, p. 45
(1879). .

Head, pronotum and scutellum opaque, pitchy, with a greenish
tinge: pronotum faintly wrinkled transversely, with a leathery appear-
ance ; Jateral margins narrowly edged with brown: scutellum coarsely
wrinkled, with the whole surface also finely wrinkled and sparingly
punctured ; the apex much hollowed, impunctate, dull orange: coria-
ceous portion of the hemelytra deep pitchy brown, opaque; membrane,
pale brown, opaque: margins of the abdomen of the same colour as the
pronotum with & dull orauge band at the base of each segment: ab-
domen beneath dull violet, opaque, with the lateral margins and the
obtuse median ridge, pale fulvous brown: pectus dull violet, wrinkled,
with the margins and the sternum brown: legs pale falvous brown;
posterior femora very stout: rostrum brown: antenns with the basal
joint brown, second black, extreme tip of fourth joint slightly ferruginous
(Dallas). Long, 35-36 mill.

Reported from Assam, Sikkim (mihi).

Genus MarTipHUS, Am. & Serv.
Hist. Nat. Ins. Hém., p. 168 (1848): Dallas, List Hem., i, p. 844 (1851);

Walker, Cat. Het., iii, p. 468 (1868): Stil, Hem. Afrio. i, p. 225 (1864) ; En. Hem.,
i, p. 72 (1870).

Pronotam dilated laterally, transversely quadrate, anterior angles
long, rather pointed, anterior margins slightly roundly emarginate :
sternum with a rather narrow ridge, very distinct, situate between the
intermediate and last pair of feet: abdomen not or scarcely extending
beyond the hemelytra on each side : the other characters as in Pycanum
(4m. § Serv.).



1889.] E. T. Atkinson—2Noies on Indian Rhynchota. n

MarripHUS LATICOLLIS, Westwood.

EBusthenas laticollis, Westw., Hope, Cat. Hem., p. 27 (1837). Java.
Mattiphus carrenoi, Am. & Serv., Hist. Nat. Ins. Hém., p. 168 (1643). India.
Mattiphus laticollss, Dallas, List Hem., i, p. 844 (1851) ; Walker, Cat. Het., iii, p.
468 (1868) ; Stdl, En. Hem., i, p. 72 (1870). Malacca.
Castaneous, shining: pronotum transverse, quadrate: scutellum
castaneous-black, extreme tip whitish : antennse blackish, apices of joints,
white : sides of abdomen, black, immaculate: body beneath, with feet,

luteous : abdomen shining brassy, sides with a row of transverse black
lines (Westw.). Long, 27 millims.

Reported from Java, India, Malacca.

381. MarTiPHUS OBLONGUS, Dallas.

Mattiphus oblongus, Dallas, List Hem., i, p. 844 (1851): Walker, Cat. Het., iii, p.
468 (1868) : 8t3l, En. Hem., i, p. 75 (1870).

&, Q. Above brilliant brassy greem, gemerally becoming dull
pitchy brown after death: pronotum transverse, quadrate, with the an-
terior angles rather less than right angles, the anterior margin nearly
straight, with a small median emargination for the reception of the
head ; the lateral margins also nearly straight, the posterior margin
gently rounded ; the surface of the pronotum is faintly wrinkled trans-
versely and minutely punctured : scutellum transversely wrinkled, and
rather thickly and finely punctured : margins of the abdomen projecting
beyond the hemelytra on each sido, especially at the apex ; the posterior
angles of the apical segment very prominent, acute, making the apex of
the abdomen apparently truncated, and giving an oblong form to the
whole body: body beneath golden yellow : legs pale fulvous brown:
antenn® darker, with the tip of the third and base of the fourth joints

yellow or orange; the remainder of the fourth joint black (Dallas).
Long, & 25; ¢, 27 mill.

Reported from N. India.

The Indian Musenm has specimens from
Assam.

882. MATTIPHUS ERUGINOSUS, Stil.

Mattiphus @ruginosus, Stal, Trans. Ent. Soc., (8 8.) i, p. 600 (1863); En. Hem,, i,
P. 78 (1870) : Walker, Cat. Het., iii, p. 469 (1868).

&. Oval, above brassy-green, punctulate; pronotum transversely
slightly rugose, behind the middle and the hemelytra inwards, turning
into ferruginous: beneath with feet, the extremity of the apex of the
scutellum, apex of third and base of fourth joint of the antennss, also
small marginal spots on the abdomen, testaceous-flavescent: pectus and
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venter shining golden purplish: femora unarmed. Stature of Pycanum

rubens, Fabr., nearest to M. reflexrus, Dallas, from the Philippines, dis-

tinct jn having the lateral margins of the pronotum straight from the

apex beyond the middle, thence obtusely roundly angulate, antenns

stouter, and marking otherwise (Stal). Long, 21; broad, 11 mill.
Reported from Ceylon.

Genus AsiaArRcHA, Stél.
En. Hem,, i, p. 73 (1870).

Body oval : head somewhat short, equally long and broad between the
eyes ; juga contiguous, rounded at the apex, lateral margins straight :
ocelli scarcely twice as far from the eyes as from each other: rostrum
reaching the intermediate coxm : second joint of the antennes longer
than the third : sides of pronotum dilated : abdomen gradually slightly
narrowed hindwards, apical angles of segments acute, a little prominul-
ous, angles of sixth segment altogether prominulous hindwards, in &,
acute : prostethinm furrowed : mesostethinm with a longitudinal far-
rowed ridge or wrinkle : metastethium elevated, anteriorly and pos-
teriorly, narrowed, higher than the base of the mesostethium: first
ventrul segment elevated in the middle in a tubercle, touching the base
of the metastethium : feet moderate, femora beneath with two rows of
very minute teeth, last pair armed inwards near the apex with a largish
spine: last tibie somewhat straight, as long as the femora. Near
Mattiphus, Am., & Serv., differs in having the head shorter, more ob-
tuse, the structure of the sterna, the angles of the last ubdominal seg-
ment in & acute, produced, and the first ventral segment elevated in the
middle (Stdl).

383. ASIARCHA NIGRIDORSIS, Stal,
Mattiphus nigridorsis, Stal, Trans. Ent. 8oc., (8 8.) i, p. 600 (1863): Walker, Cat
Het., iii, p. 469 (1868).
Asiarcha nigridorsis, Stal, En. Hem., i, p. 78 (1870).

&, 2. Above black, obsoletely verging into ferruginous, beneath
with antenne and feet testaceous-flavescent; extreme margin of venter
black, the fourth joint of antennse, black, flavescent at the base, the
third joint (except apex) infuscate: membrane greenish seneous. Allied
to M. oblongus, Dallas, but differs in being larger, above black : pronotum
more amplified forwards, lateral angles more produced, smaller, part of
anterior margin reflexed, posterior angles of sixth abdominal segment
produced more acutely and a little farther. Head obtuse, abont as long
as the intraocular broadth ; pronotum gradually distinctly amplified for-
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wards, lateral angles distinctly produced forwards: posterior angles of
sixth abdominal segment acute (S¢dl). Long, 29; broad, 15 mill,
Reported from India, Panjab.

Genus CArpPoNA, Dohrn.

Stettin, Ent. Zeit., xxiv, p. 851 (1863) : Stil, En. Hem., i, p. 74 (1870). Inoludes
Virbius, Stal, Hem. Afrio., i, p. 225 (1864).

Form of the pronotum as in Dalcantha dilatata Am. & Serv., the
lateral margins are produced in the form of an equilateral triangle with
the apex on a level with the eyes: form of the abdomen is very like
that of Pygoplatys, Dallas, and entirely different from Dalcantha, Am. &
Serv., moreover the metastethium is unarmed, which distinguishes it
from Pygoplatys; likewise the abdomen is not prolonged in a thorn or
spine; the last femora are a little thicker than the others and the apex
of each femur has two teeth: first joint of the antenns not reaching
beyond the level of the head (Dokrn).

384. CARPONA ANGULATA, Stil.
Pycanum angulatum, Stal, Trans. Ent. S8oo., (8 8.) i, p. 601 (1868) : Walker, Cat.
Het., iii, p. 471 (1868).
Virbius angulatus, Stdl, Berlin Ent. Zeit., p. 168 (1868).
Pycanum smaragdiferum, Walker, 1. 0., p. 472 (1868).
Carpona angulata, Stal, En. Hem.,, i, p. 74 (1870).

Q. Subeneous-black, beneath fuscous-ferruginous, tinted brassy-
green : small marginal spots on abdomen yellow-testaceous: sides of
pronotum angulated, amplified, angles turned forwards, anterior margin
of the lateral dilated part sinuate, lateral margins subparallel: femora
beneath with two spines near the apex: last tibie distinctly curved
(Stdl). Long, 32; broad, 16 } mill.

Reported from Siam.

385. CarroNa FUNESTA, Dohrn.

Carpona funesta, Dohrn, Stettin Ent. Zeit., xxiv, p. 851 (1868) ; Walker, Cat.
Het., iii, p. 474 (1868): Stl, En, Hem., i, p. 74 (1870).

Obscurely black-piceous, opaque, very finely and densely punctured :
head strongly rugose, juga somewhat exarcnate, tylus shorter; eyes and
ocelli brownish, the latter of a lighter colour: first joint of the antennse
extending somewhat beyond the head, second joint about four times as
long as the first: lateral margins of head, margins of gular plates, and
bage of second joint of rostrum light brown-yellow : anterior margin of
pronotum is semilunately emarginate, and ends on each side in a yellow

10
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protuberance; here also the somewhat exarcuate fore border separates
from the lateral borders in a rather equilateral produced triangle which
approaches the other side of the lateral margins in a rounded pointed
angle of about 75°: humeral angles rounded and with the posterior half
of the pronotum and the strongly rugose scutellum shining, the anterior
half of the pronotum and the corium are dull : membrane dark brown
with a metallic lustre : beneath dull piceous-brown, the margins of each
part of the pectus, two spots in the middle of the mesostethium, the
margin of the corium and a spot on the base of the margin of each ab-
dominal segment light yellow brown: feet dark piceous-brown with
prominent beaded edges. Very like 0. angulata, Stil, and hardly
specifically different: it is however, distinguished by the pronotum be-
ing more opaque, dilated part more finely and more densely rugulose,
venter finely and densely punctulate, apical angles of pronotum ochra-
ceous at the apex, prominulous in a tooth to the eyes, anterior margin of
lateral dilated part of pronotum straight, at anterior angles only not
entirely gradually sinuate, juga less narrowed towards the apex, there
more rounded outwards. Long, 34 mill.
Reported from Cambodia.

886. CARPONA AMPLICOLLIS, St3l.

Pycanum amplicolle, 8tal, Trans. Ent. 8ooc., (8 s.) i, p. 600 (1863) ; Walker, Cat.
Het., iii, p. 470 (1868).
Carpona amplicollis, Stsl, En. Hem,, i, p. 74 (1870).

Q . Black, minutely ragulose, punctulate, beneath turning into ferru-
ginous; pronotum transverse, lateral angles produced forwards, stature
almost that of M. oblongus, Dallas, pronotum proportionately broader,
more dilated forwards and the lateral angles more produced : 2 and 4
joints of antennss of equal length, third somewhat longer: pronotum
gradually somewhat amplified from the base forwards, then abruptly
forming on both sides an angle somewhat produced forwards : scutellum
more distinctly punctured than the pronotum : beneath very densely,
finely rugulosely punctulate: femora beneath near the apex armed with
two spines, the interior spine on the last femora robust : last tibim slight-
1y curved behind the middle (S¢al), Long, 32; broad, 18 mill.

Reported from N. India.

387. CarroNA AMYOTI, Vollenhoven.

Pycanum amyots, Voll., Tijdsch. voor Ent.,(2 5.) i, p. 219, ¢. ii, £. 7 (1866) ; Faune
Ent. T Arch. Indo. Néer, iii, p. 34, t. 8, f. 8 (1868): Walker, Cat. Het., iii, p. 471(1868).
Carpona amyoti, Stil, En. Hem. i, p. 74 (1870).

Of a deep cherry-brown, a little lighter beneath : antenna black, tip
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yellow : eyes light brown, ocelli yellow : pronotum dilated, disc finely
transversely ragose and irregularly punctured : scutellum distinctly rugose,
its apex lighter : hemelytra very finely punctulate, the margin obscure
near the base: membrane transparent brown: rostrum, marks on the
pectus, the coxe, and the reflexed margin of the hemelytra, yellowish :
some small triangular white patches on the lateral margins of the
abdominal segments; the sixth segment is acuminate in both sexes, the 4-6
segments a little dilated in the @ : feet stout, with long spines on the
femora (¥oll.). Scarcely differs from the preceding, compared with
Vollenhoven’s figure it differs in having the angles of the dilated part of
the pronotum produced much more forwards than in O. angulata, Stil.
Long, 32; broad, 19 mill.
Reported from India (?), Sumatra (?).

Genus Prcanum, Am. & Serv.

Hist. Nat. Ins. Hém., p. 171 (1848) : Dallas, List Hem., i, p. 845 (1851): Walker,
Cat. Het., iii, p. 470 (1868): 8tl, Hem. Afric., i, p. 226 (1864) : En. Hem., i, p. 78
(1863).

Head rather pointed, anterior margin slightly emarginate : antenne
long, joints rather robust, the first scarcely extending beyond the an-
terior margin of the head, the rest almost canaliculate, the second a
little larger than the third which is as long as the fourth : rostrum
reaching the middle of the space lying between the insertion of the
first and that of the second pair of feet: pronotum semilunate, rather
regularly rounded in front, posterior border almost straight and not pro-
duced over the scutellum, lateral margins flat and a little reflexed : no
sternal ridge : scutellum rather broad at the base, bat short, not reach-
ing the middle of the abdomen; its apex very small, extended a little in
form of a long square and its tip spoou-shaped: abdomen oval, margins
flattened and almost foliaceous, extending on each side a little beyond
the hemelytra: venter tamid: base not elevated : feet moderate ; femora
beneath with two more or less prominent spines at the apex (dm. &
Serv.).

388. Pycanum RUBENS, Fabricius.

Cimez rubens, Fabr., Ent. Syst., iv, p,107 (1794) : Stoll, Punaises, p. 21, t. 4,
£. 25, 29 (1788).

Cimez amethystinus, Weber, Obs. Ent., p. 115 (1801).

Edessa amethystena, Fabr., S8yst. Rhyng., p. 150 (1803).

Edessa rubens, Fabr., Syst. Rhyng., p. 151 (1803).

Tessaratoma alternata, St Farg. & Serv., Enc. Méth., x, p. 691 (1825).

Aspongopus amethystinus, Burm., Handb. Ent., ii (i), p. 851 (1835) ; Herr. Schiff.,
Wanz, Ins., iv, p. 85, t. 185, f. 417 (1839); Blanchard, Hist. Ins., p. 143 (1840).
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Pycanum amethystinum, Am. & Serv., Hist. Nat. Ins. Hém., p. 172 (1843);
Dallas, List Hem. i, p. 345 (1851) ; Walker, Cat. Het., iii, p- 470 (1868).

Dinidor amethystinus, Herr. Schiff., Wanz. Ins., vii. p. 76 (1844).

Pycanum rubens, Vollenhoven, Faune Ent. I'Arch. Indo-Néer., ii, p. 82 (1868);
8tAl, Hem. Fabr. i. p. 40 (1868); En. Hem. i. p. 76 (1870); Distant, A. M. N. H., (5
8.) iii, p. 45, 52 (1879).

Antenne pilose, black, last joint a little rufescent at the apex:
head greenish, shining, blackish at the apex: pronotum ruddy, anterior
and lateral margins virescent: scutellum greenish, shining, with a
flavescent spot on the apex : hemelytra ruddy, spotless : wings obscure :
abdomen reddish, last segment greenish and the margin spotted yellow :
feet black (C. rubens, Fabr.). Head with the margin a little reflexed ;
juga wrinkled at their base, brown-violaceous above: antenns black,
briefly pilose ; apex of the last joint slightly brownish : eyes brown, ocelli
lighter : pronotum of a semicircular form, not dilated, red-brown, trans-
versely rugose, especially posteriorly, its lateral margins reflexed : scutel-
lam of the same colour, transversely rugose, apex yellowish : hemelytra
concolorous, very finely punctulate, interior and exterior margins trans-
versely rugose : membrane nacreous brown: the portion of the abdomen
extending beyond the hemelytra has alternate yellow and black bands:
body beneath ochraceous, mottled with light brown and a little violet :
feet brownish, more obscure above. Long, 12-16 mill. ’

Var. a. Light yellowish brown above : borders of head and the an-
tenn® violet grey : venter a little more violet than the type. Sumatra.

b. Rather obscure brown violet: head and anterior margin of
pronotum with a dull green reflection : beneath mottled with light
brown, violet and bronzy green: margin of abdomen with square alter-
nate yellow and violet spots. Sumatra.

¢. Obscure brown violet : head, anterior margin of pronotum and
the scutellum of a dull green: below of a beautiful violet, with ochra-
ceous patches : feet black. Banca, Biliton : a variety of P. amethystinus
Fabr. and found in Assam (mihi).

d. Blackish violet: posterior margin of pronotum and posterior
half of hemelytra, bronzed green: pectus brown violet ; venter very
deep violet, spotless ; feet brown. Sumatra.

e. Head, pronotum and scutellum of & brilliant green : hemelytra
cherry-red: entire body below golden green with brownish-yellow
patches : margin of abdomen yellow with patches of an obscure brown :
femora red : tibiw deep brown. Malacca (Voll.).

In Assam and Sikkim the representatives of this species are usually
of an uniform ochraceous colour above.

Reported from the East. Arch., Assam, Sikkim (mihi).
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889. PycanuM PRETIOSUM, Stil.

Pycanum pretiosum, Stal, Efvers. K. V.-A. Forh.. p. 284 (1854); 1. ¢, p. 64, t. 18,
£.2 (1856); L c., p. 635 (1870) ; En. Hem. i, p. 75 (1870) : Walker, Cat. Hat. iii, p.
471 (1868).

Pronotum, scutellum and hemelytra obscurely sanguineous, violaces-
cent: beneath violaceous, sanguineous : anterior part of head violaceous
green, rugulosely punctured ; antenus black, fulvescent at the extreme
apex, last joint much longer than the preceding: pronotum broadly
truncate anteriorly, sinuate behind the head, sides oblique, somewhat
straight, rugosely punctured, anteriorly and with two basal spots, metal-
lic green: scutellum rugosely punctured, green at the base on both sides,
luteous at the apex: hemelytra at the apex virescent, rather finely punctu-
late : membrane cupreous: pectus and abdomen on bothsides varied green,
its margin above and below luteous, spotted black : feet obscurely fuscous,
castaneous ; femora spinose at the apex. Long, 26; broad, 14 mill. Re-
ported from Penang. Hardly differs from P. rubens, and should belong to
variety (d) ; only a slight dissimilarity in the form of the pronotum and
the length of the third joint of the antennse.

390. PYCANUM PONDEROsUM, Stil.

Pycanum ponderosum, Stdl, EBfvers. K. V.-A. Forh., xi, p. 234 (1854); I. c. xiii,
p. 63, t. 1 a, £. 1 (1856) ; Walker, Cat. Het. fii, p. 471 (1868) : Stal, En. Hem., i, p. 76
1870).
¢ D)alcantha 8ancti Fargavii, Voll., Tijdschr. Ent., (2 8.) i, p. 218, t. 11, £. 6 (1866).
Q Sordid luteous above and beneath, scutellum and hemelytra
luteous ; rugosely punctured : head triangular, subemarginate at the
apex, margined black : antenns black, fulvescent at the extreme tip :
pronotum transverse, equally broad, anteriorly and posteriorly, sinuate
behind the head, dilated anteriorly on both sides, rugulosely punctured,
except the basal margin, very narrowly margined black: scutellum
rugosely punctured, more weakly luteous at the apex : hemelytra densely
punctured ; membrane sordid hyaline ; beneath with three large patches
on both sides of the pectus, one on both sides on the abdomen, oblong,
broad, much sinuated inwards, metallic green : abdomen above with black
marginal spots : feet obscurely castaneous, femora spinose at the apex
(Stdl). Long, 33; broad, 18 mill. Differs from P. rubens, Fabr., in being
larger and stouter and in the longer last joint of the antennse; the pro-
notum, moreover, is rectangular, dilated anteriorly on both sides. The
D. Sancti Fargavii, Voll,, is luteous, head and sides of pronotum margin-
ed black : abdominal limbus spotted fuscous, antenns, black. Long, 28-
35 ; broad, 20-21 mill.
Reported from Silhat, Assam, Demdim (mihi).
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891, PycaNUM JAsPIDEUM, Herrich Schiffer.

Pycanum jaspideum, Herr. Schiaff., Wanz. Ins,, ix, p. 308, t. 323, f. 1009 (1852):
Walker, Cat. Het., iii, p. 470 (1868) : Stil, En. Hem,. i, p. 75 (1870).

ZAlneous-cupreous, beneath and feet obscurely testaceous: like P.
rubens, Fabr., antenn® longer and thinner, second joint much longer than
the third; first joint brown yellow, apex of third and base of fourth
joint, white yellow : lateral margins of the pronotum strongly reflexed,
ventricosely advanced, its surface and that of the scutellum strongly
transversely rugose: feet and beneath brown-yellow without a metallic
lustre : the incisures of the margin of the abdomen alone yellowish (H.
S.). The color of the feet and marking of the antenns in this species
would place it in Mattiphus, but the spined femora bring it into Pycanum.
Long, 25 mill. ?

Reported from Assam.

392, Pyoanum (P) rusiDUM, Walker.
Pycanum rubidum, Walker, Cat. Het., iii, p. 471 (1868).

Deep red: sides of head and pronotum, antennm, legs and costa of
the hemelytra, at the base, black : head thickly aud very minutely punc-
tured, obliquely striated on each side in front ; eyes testaceous; rostrum
tawny ; second joint of antennm a little longer than the third, fourth much
longer than the second : pronotum transversely and finely striated, minu-
tely and rather thinly punctured, sides slightly rounded, obliquely
striated : scutellum less finely striated than the pronotum : pectus and
underside of the abdomen metallic-green : luteous spots on each side of
the abdomen, femora blackish red : hemelytra very thickly and minutely
punctured, membrane lurid. Pronotum more dilated than in P. rubens,
possibly only a variety (Walker). Long, 27} mill.

Reported from Mount Ophir.

893. Pycanou (P) staBiLE, Walker.
Pycanum stabile, Walker, Cat. Het., iii, p. 472 (1868).

Dark dull red : sides of the head and of the pronotum, legs and
costa of the hemelytra, at the base, black : head extremely minutely punc-
tured, with an sneous tinge: rostrum piceous: pronotum transversely
and finely striated, minutely and rather thinly punctured; fore part
nearly smooth ; sides in front longitudinally striated, dilated and form-
ing two rounded right angles: scutellum less finely striated than the
pronotum: pectus metallic green; lobes mostly bordered with tawny :
abdomen with black lateral spots, underside with two very broad me-
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tallic green stripes; disc longitudinally and very finely striated : heme-
lytra extremely minutely and thickly punctured, partly and slightly
tinged with @neous-green; membrane cinereous (Walker). Body
long, 32-33 mill.

Reported from India: appears to be intermediate between P. pon-
derosum, Stal, and Carpona angulata, Stal, (Siam).

394. Pryoanum (?) paLLIPES, Walker.
Pycanwm pallipes, Walker, Cat. Het., iii, p. 473 (1868).

Blackish green, pale luteous beneath: head, pronotum and scutel-
lum very thickly and minutely punctured: head pale luteous behind,
and with an interrupted stripe of that hue: eyes pale luteous, with
ferruginous disc: anteuns luteous; second joint more or less brown
above; third brown, yellow towards the tip, much shorter than the se-
cond ; fourth black, yellow towards the base, a little shorter than the
second: pronotum with a very narrow luteous border, transversely and
finely striated; fore part on each side much dilated, longitudinally
striated, forming a well defined right angle: scutellum transversely ru-
gulose: abdomen above purple; connexivum deep green, bordered with
brown, and, at the tip, with pale luteons : hemelytra blackish, irregularly
red about the borders; membrane emerald green: wings blackish cinere-
ous ( Walker). Body long, 25 mill.

Reported from N. India. Walker notes that it appears to be a
link between Pycanum and Dalcantha, and is close to D, stdlit, Voll.

Genus OxyLoBUS, Stal.
En. Hem,, i, p. 76 (1870).

Body ovate: head small, gradually somewhat sinuately narrowed
before the eyes ; juga contiguous, rounded at the apex; ocelli twice as
far from each other as from the eyes: rostrum reaching middle of
mesostethinm: antenns 4-jointed, fourth joint longer than the second :
sides of pronotum dilated : prostethium longitudinally sulcate: mesoste-
thinm with a depressed, continued ridge or wrinkle, furrowed through
its entire length : metastethium not elevated : abdomen gradually amp-
lified hindwards, angles of segments acute, very slightly prominulous,
sixth segment very broad, apical angles acute, produced to a distance :
basal segments of venter not elevated in the middle: feet moderate ;
tibiee straight; last pair somewhat equal to femora in length: differs
from Pycanwm in the shape of the abdomen (Stdl).
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395. OXYLOBUS NIGRO-MARGINATUS, Stil.
Pycanum nigro-marginatum, Stal, Trans. Ent. Soo., (3 8.) i, p. 601 (1863) : Walker,
Oat. Het., iii, p. 470 (1868).
Dalcantha servillei, Voll., Tijds. voor Ent., (2 8.) i, p. 220, t. 11, f. 9 (1866).
Ozylobus nigro-marginatus, Stal, En. Hem., i, p. 76 (1870).

&. Pale subolivaceous flavescent, or virescent ; above remotely dis-
tinctly, on the hemelytra a little more densely and more finely punctured,
beneath densely and minutely rugulosely punctulate: narrow lateral
margins of the pronotum, costal margin of hemelytra towards the base,
apex of apical angles of Iast segment of the abdomen, also its lateral
margins, black: membrane vitreous: antenns corulean-black towards
the apex. Head somewhat longer than the intraocular breadth, obtuse
at the apex : second joint of the antenne longer than the third, shorter
than the apical : pronotum as in M. laticollis, Westw., broadly rounded at
the base, gradually somewhat narrowed from the base forwards, thence
anteriorly on both sides forming abruptly a right angle, rounded at the
apex : abdomen gradually somewhat amplified towards the apex, apical
angles of last segment acutely, obliquely produced hindwards to a dis-
tance, diverging : first femora unarmed, posterior femora with a distinct
spine on the posterior side beneath towards the apex (Stdl). Long, 20;
broad 10 mill.

Reported from Tringani, Malacca.

Genus DALcANTHA, Am. & Serv.

Hist. Nat. Ins. Hém., p. 170 (1843) : Dallas, List Hem., i, p. 845 (1851) : Walker,
Cat. Het., iii, p. 478 (1868): Stdl, Hem. Afric., i, p. 226, 230 (1864); En. Hem., i, p.
76 (1870).

Head short, somewhat broad ; juga longer than the tylus, anteriorly
contiguous, obtuse at the apex, lateral margins posteriorly rather deeply
sinuated : antenniferous tubercles not prominulous, unarmed; bucculse
rather elevated, reaching the base of the head: ocelli remote from the
eyes : rostrum short, first joint extending somewhat beyond the bucculs
posteriorly : pronotum posteriorly broadly rounded: scutellum small,
triangular, subequilateral, slightly produced at the extreme apex; frena
extended almost to the apex of the scutellum: membrane at the base
with many areolas, emitting longitudinal veins: prostethium anteriorly
soarcely dilated, furrowed in the middle : mesostethium furnished with
an obtuse, somewhat furrowed, ridge, or with two parallel ridges: meta-
stethium not elevated : venter unarmed at the base, not elevated : feet
moderate, somewhat robust, femora sometimes spinose at the apex be-
neath; tibis prismatic, above furrowed : tarsi 3-jointed (Stdl). Differs
little from Mattiphus and Pycanum except in the shorter and broader
head.
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396. DALCANTHA DILATATA, Am. & Serville.

Dalcantha dilatata, Am. & Serv., Hist. Nat. Ins. Hém. p. 171 (1848); Dallas,
List Hem., i, p. 345 (1833) ; Walker, Oat. Het., iii, p. 473 ( 1868) ; Stal, En. Hem. i,
p. 76 (1870).

@. Head,pronotum,scutellum and hemelytra of a deep green above,
thickly and finely punctured or tuberculated : pronotum edged brown on
the sides, on the disc with two red elongate rings pointing towards the
external margin : lateral margins and apex of the scutellum, of a reddish
yellow ; membrane and wings, transparent nacreous, yellow-greenish :
abdomen above of a yellow-red, the lateral dilatations brown-reddish,
marked with some yellowish lines: body beneath yellow, mottled with
brownish: feet yellowish : antennse black, first joint yellowish, tip of
the fourth joint sulphur yellow (4m. & Serv.). Long, 27 mill.

Reported from India.

397. DaucantHA StaLi, Vollenhoven.

Dalcantha Stdlii, Vollenhoven, Tijdschr. v. Ent. Ned. Ind., (2 Ser.) i, p. 220, t.
11, f. 8 (1866) ; Stal, En. Hem., i, p. 76 (1870).
Dalcantha regia, Walker, Cat. Het., iii, p. 474 (1868).

Parplish or fuscous black above, testaceous or luteous beneath
with margins infuscate: head, pronotumand hemelytra, extremely minute-
ly and thickly punctured: head finely and obliquely striated on each
side in front: eyes testaceous; disc piceous: antenns black, first joint
tawny, testaceous beneath; third hardly longer than second; fourth
testaceous towards the tip, shorter than the second: pronotum, fore
part excepted, transversely and very finely striated, the fore part dilated,
very slightly angular on each side: scutellum transversely and minutely
rugulose, pale yellow at the tip: abdomen widening from the base to
the fourth segment where it extends much beyond the hemelytra; 5-6
segments much narrower: membrane brown ; pronotum less dilated than
in D. inermipes, from which it differs also in the femora having two
spines near the tips (Walker). Long, 25; breadth of abd. at base, 12;
in fourth segment, 18 mill.

Reported from Silhat, Sibsédgar (Assam).

398. DALCANTHA INERMIPES, Stdl.
Delcantha inermipes, Stal, Trans. Ent. Soc., (3 8.) i, p. 599 (1863); Walker, Cat.
Het., iii, p. 473 (1868) ; Stal, En. Hem., i, p. 76 (1870).

3. Above obscurely ferruginous-geneous, beneath with feet and
costal limbus of hemelytra from base almost to middle, testaceous-
flavesoent, sparingly varied ferrnginous; median longitudinal line on

11
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venter and antenns (the yellow-testaceous basal joint excepted), black.
Allied to D. dilatata, Am. & Serv., differs in having the pronotum &
little shorter, lateral part more dilated and rounded, antenns® more
slender and femora unarmed (Stdl). Long, 20; broad, 10 mill.
Reported from the Punjab.
The following genera and species require further examination before
admitting them to the Asiatic list.

Div. ONCOMERARIA, Stil.

Tarsi 3-jointed : apical margin of corinm wore or less distinctly
sinunate, very rarely rounded : membrane without basal areolas, transverse
basal vein emitting longitudinal veins : scutellum longer than broad, part
placed far behind the frena: primary and subtended veins of wings ap-
proximate or contiguous, diverging towards the apex : hamus wanting.

Genus PrezosTERNUM, Amyot & Serville.

Hist. Nat. Ins. Hém., p. 161 (1843): Dallas, List Hem., i, p. 338 (1851) ; Walker,
Cat. Het., iii, p. 437 (1868) : Stdl, Hem. Afric, i, p. 224, 227 (1864) ; En. Hem,, i, p. 63
(1870). Includcs Salica, Walker, 1. c. p. 469 (1868).

Body large, obovate: head small triangular ; juga longer than the
tylus, and anteriorly contiguous ; antenniferous tubercles entirely visible
from above, very close to the eyes, a little prominulous, unarmed; buec-
culw continuous, much elevated, higher in front than behind ; eyes rather
prominulous ; ocelli near the eyes : antenn® 5-joinied, shortish, rounded,
first joint extending beyond the apex of the head, second longer than the
third ; rostrum extending beyond the first pair of coxe, first joint ex-
tending a little beyond the buccule posteriorly : lateral margins of
pronotum very narrowly reflexed, basal part produced hindwards and
covering base of scutellum which is triangular, longer than broad, acute
at apex ; frena extended beyond the middle of the scutellum: apical
margin of corium sinuate, exterior apical angle acute: membrane with
simple longitudinal veins, emitted from the transverse basal vein, proste-
thinm simple : metastethium much elevated, posteriorly truncate, ante-
riorly produced, the produced part gradually compressly narrowed
forwards, extended to the first cox®m, quiescent on the mesostethium :
apical angles of the abdominal segments prominulous in a tooth ; second
ventral segment somewhat elevated in the middle at the base and
touching the truncate posterior part of the metastethium : feet moderate
last pair distant; femora unarmed ; tibiee slightly furrowed above; tarsi
3-jointed (Stdl). From America and Africa.
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399. Piezosternum (?) firmatum, Walker, Cat. Het. iii, p. 458 (1868).
Piesosternum cribratum, Walker, 1. c.,, 9,P.

Testaceous, elongate-oval, paler beneath : head minutely punctured ;
rostrum extending rather beyond the first coxese; antenn® piceous, se-
cond joint louger than the third: pronotum and scutellum thinly and
roughly punctured: pronotam with an irregular smooth band neer the
fore border, sides transversely striated, lateral angles produced into
horns which are as long as half the intermediate space, slightly inclined
forwards and ascending, with black punctures towards the tips which
are slightly acute; hind border rounded, extending over the base of the
scutellum which is attenuoated, acute, pale-greenish and elightly grooved
near the tip : pectoral ridge lanceolate extending to the first coxes : ab-
domen narrowly bordered black, hind angles of the apical segment form
ing two spines which extend a little beyond the eight intermediate-
spines : hemelytra rather thinly and roughly punctured with a blackish-
patch on the disc: membrane pale cinereous (Walker). Body long, 14-
15 mill. P. cribratum is a little smaller, horns more inclined forwards
and scutellum smaller.

Reported from Malacca.

400. Piesosternum (?) ing , Walker, Cat. Het. iii, p. 459 (1868).

Testaceous : head minutely punctured ; rostrum extending a little
beyond the first coxe, tip black; antenns luteous, less than half the
length of the body, 2-3 joints about equal in length, fourth longer than
the third: pronotum and scutellum thinly and roughly punctured,
minutely and transversely striated along each side ; horns directly diverg-
ing, with blackish punctures, rounded at the tips, longer than their
breadth at the base; hind border rounded, extending over the base of
the scutellum which is acute, grooved and much attenuated towards the
tip: the pectoral ridge lanceolate, extending to the first pair of coxs,
notched at the base: hind angles of the apical segment of the abdomen
elongated, acute, not extending beyond the anal appendages: hemelytra
very thickly and minutely punctured, with variable rosy patches: mem-
brane pale cinereous (Walker). Body long, 19 mill.

Locality not given (Malacca ?).

Genus Muscanpa, Walker.
Cat. Het. iii, p. 576 (1868).

Body nearly elliptical, thickly and rather roughly punctured : head
small, conical in front, a little longer than broad; juga contignous much
beyond the tylus; eyes prominent ; rostrum stout, extending to the first
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cox®; antennm slender, a little more than half the length of the body
first joint extending to the front of the head, second a little shorter than
the third, fourth much longer than the third, fifth shorter than the
fourth: pronotam with a slight transverse ridge between the horns
which are broad, slightly tapering, truncated at the tips, slightly ascend-
ing, extending obliquely forward, about half the length of the inter-
mediate breadth of the pronotum; a transverse callus on each side in
front : scutellum a little less than half the length of the abdomen, at-
tenuated towards the apex which is rounded: pectus withont a ridge;
abdomen without a ventral spine: legs rather long and slender: mem-
brane with longitudinal veins some of which are fuscate. Distinguished
from Piezosternum, A. & 8., by the long horns of the thorax and the
much less acute scutellum ( Walker).

401. MusSCANDA TESTACEA, Walker.
Muscanda testacea, Walker, Cat. Het. iii, p. 577 (1868).

Testaceous including eyes : abdomen thinly punctured on the disc
beneath, where there are black points along each side on the hind angles
of the segments: membrane cinereous (Walker). Body long, 21 mill.

Reported from Darjiling.

Genus Bessipa, Walker.

Cat. Het. iii, p. 577 (1868).

Body elongate-oval, thickly and somewhat roughly puﬁctnred: head
longer than broad, narrow and rounded in front; juga contiguous much
beyond the tylus; eyes small, not prominent: rostrum extending to the
first coxm; antennm slender, about one-third of the length of the body;
first joint not extending to the front of the head, second very much
longer than the third, fourth longer than the third, fifth a little longer
than the fourth: pronotum with a small slight transverse ridge between
the horns which are stout, acute, very slightly inclined forwards and not
longer than their breadth at the base; transverse callus on each side
near the fore border; sides straight, slightly serrate: scutellum attenua-
ted, rounded at the tip, more than half the length of the abdomen which
is truncated at the tip: legs moderately long and stout (Walker).

402. BessipA SCUTELLARIS, Walker.
Bessida scutellaris, Walker, Cat. Het., iii, p. 578 (1868).

Ferruginous, ochraceous beneath: antennwms, scutellam, abdomen
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and legs ochraceous: membrane lurid (Walker). Body long, 124-13
mill.
Reported from Burma.

. Subfam. DINIDORINA, Stal.
En. Hem. i, p. 79 (1870) ; Ofvers. K. V.-A. Férh. (8), p. 82 (1878) :—Edessid,
pt., Dallas, List Hem. i, p. 816 (1851) : Dinidorida, 8tal, Ofvers. 1. c. p. 622 (1867).
a, b, as in Subfam. PaxTaToMINA (J1. Pt. II, p. 192, 1887).
(c)—Scutellum never extending beyond the middle of the dorsum
of the abdomen, apical part broad : hemelytra and wings usunally com-
plete, rarely abbreviated : membrane very large : primary and subtended
veins of wings distant, converging at the apex, the space between not
amplified there.

Genus CycrLoPELTA, Amyot & Serville.

Hist. Nat. Ins. Hém., p. 172 (1848) ; Dallas, List Hem., i, p. 346 (1851) ; Walker,
Cat. Het., iii, p. 477 (1868); St3l, En. Hem,, i, p. 80 (1870) :—Includes Dinidor, Stal,
(nec Latr.), Hem. Afric., i, p. 81, 211 (1864).

Head rather broad, but small, almost straightly truncated and
slightly emarginate in front; juga longer than the tylus; eyes small,
prominulous ; ocelli very distinct: antenns rather long, 4-jointed, rather
flattened ; first joint short, though extending a little beyond the anterior
margin of the head, second longer than the third which is a little shorter
than the fourth: rostrum reaching the insertion of the middle pair of
feet : pronotum almost semicircular anteriorly, the posterior margin
slightly rounded : scutellum scarcely reaching the middle of the abdo-
men, its apex broad and lunately rounded: membrane with irregular
areolas formed of transverse and longitudinal veins, not extending beyond
the apex of the abdomen: the abdomen broad, rounded prosteriorly,
marging flat and extending on eachside beyond the hemelytra ; feet
moderate, rather robust : femora with some spines beneath towards the
apex (Am. & Serv.).

403. CvcroPELTA OBSCURA, St. Farg. & Serville.

Tessaratoma obscura, 8t. Farg. & Serv., Enc. Méth, x, p. 692 (1826). Java.

Aspongopws alternans, Westwood, Hope, Cat. Hem., i, p. 26 (1887).

Aspongopus depressicornis, Herr. Schiff., Wanz. Ins,, iv, p. 85, t. 185, f. 418 (1839)

Dinidor depressicornis, Herr. Schift,, 1. c., vii, p. 76 (1844).

Cyclopelta obscura, Am. & Serv. Hist. Nat. Ins. Hém., p. 178 (1843); Dallag,
List Hem., i, p. 847 (1861) ; Walker, Cat. Het. iii, p. 479 (1868); Vollenhoven, Faune.
Eut. VArch. Indo-Néer., iii, p. 87 (1868); Btal, En. Hem. i, p. 30 (1870) ; Ofvers.
K. V.-A. Forh., p. 646 (1870) ; Distant, J. A. 8. B., xlviii (2), p. 87 (1879) : Lethierry,
An, Mus. Gen., xviii, p. 649 (1888).

9. Body entirely dull brown mingled with shades of reddish ;
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antenne black: abdomen scarcely denticulate on the lateral margins,
upper border black with red patches, lower, red with black patches :
femora with two small spines placed side by side near the apex and
others along them (Serv.). A. depressicornis, Herr. Schiff., is described
as :—Fuscous, ovate ; above very flat, coriaceous, coarse, dark red-brown,
dull; fore-border of pronotum and both the humeral protuberances
smoother, redder : antenne 4-jointed, 2-3 joints depressly dilated : spota
at base and apex of scutellum and on the connexivam, orange: venter
convex, smoother, sordid orange varied brown : feet castaneous.

This species varies much in colour: sometimes blackish, sometimes
obscurely ferruginous, beneath paler, sometimes ferruginous-flavescent ;
connexivum and ventral limbus marked with ferruginous or yellow-
ferruginous spots: basal spot on the scutellum distinct [sometimes
absent]. Long, 14-15 mill. _

Reported from Assam, Sikkim (mihi), Calcutta, Madras: China,
Philippines, Malacca, Java, Borneo.

404. CYCLOPELTA TRIMACULATA, Vollenhoven.

Cyclopelta trimaculata, Voll., Faune Ent. I'Arch. Ind. Néer], iii, p. 87, t. 4, f. 4
(1868) ; 8tal, En. Hem.,, i, p. 80 (1870).

Black-purplish : a small line or oblong spot on the side of the prono-
tum, triangular spot at base of scutellum united by a median line with
a spot on the apex and two submarginal streaks on venter, yellow : ros-
trum, feet and border of connexivum, red (Voll.). Probably only a local
variety. Long, 13-16 mill.

Reported from Malacca, Borneo.

405. CYCLOPELTA TARTAREA, Stil.

Oyclopelta tartarea, Stal, Ofvers. K. V.-A. Forh., p. 234 (1854); 1. c. p. 64 (1856) ;
Walker, Cat. Het., iii, p. 430 (1868) : 8t3l, En. Hem. i, p. 80 (1870) : Distant, A. M.
N. H. (5 s.) iii, p. 45 (1879).

. Entirely blackish or subcupreous blackish above, coriaceous,
punctured, transversely rugose: sometimes a minute sanguineous spot
at the base of the scutellum: membrane fuscous ochraceous : beneath
black, somewhat shining seruginose. Differs from 0. obscura, only in
having the connexivam concolorous, neither broadly red, nor spotted
black, and in the feet being more obscure. Long, 15; broad, 9 mill.
Reported from Himélaya, Bombay, Ceylon, very common in Sikkim
(mihi). Long, 10-11 mill. I have an entirely black small species from
Vizagapatam and Dehra Dun. On the whole, the links between these
three species are rather fairly established, and the two latter may be
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considered local varieties. The uniform blackish variety being more
common in India and those with yellow spots on pronotum, scutellum
and connexivum being more common in Burma and southwards.

Genus AsroNgorus, Laporte.

Ess. Hém., p. 58 (1832); pt. Am. & Serv., Hist. Nat. Ins. Hém., p. 178 (1848) ;
Herr. Schaff., Wanz. Ins. vii, p. 77 (1844 : Dallas, List Hem. i, p. 348 (1851) ; Walker,
Cat. Het., iii, p. 480 (1868) : Stdl, Hem. Afric. i, p. 81, 212 (1864) ; En. Hem. i, p. 81
(1870). Includes, Spongopodium, Spinola, Ess. Hém., p. 806 (1837):—Amacosia,
8pin., Gen. Ins. Artr. p. 118 (1852) :—Peltagopus, Signoret, A. 8. E. F. (3 s.), viii,
p- 896 (1861).

Body oval or ovate: head small, subfoliaceous, juga sometimes a
little longer than the tylus; buccule much elevated, foliaceous, sab-
semicircular : rostrum extended almost to the intermediate coxs, first
joint extending beyond the buccule: antenne 5-jointed: lateral angles
of pronotum not prominent, obtuse: apical part of scutellum, broad:
frena extended to or a little beyond the middle of the scutellum : veins
of membrane more or less anastomosed: venter unarmed at the base;
feet robust, femora often spinulose (Stdl).

Stal distributes the species of this genus amongst the subgenera
Colpoproctus and Aspongopus. The first is found in Africa, the second in
India, and is distinguished by having the head subequilateral or scarcely
transverse, the lateral margins straight or slightly sinuated, the eyes not
stylated : the anal segment, in &, is entire at the apex, rounded, and is
rarely furnished with an obsolete sinus in the middle.

406. AspoNGoPUS BRUNNEUS, Thunberg.
Cimes brunneus, Thunberg, Nov. Ins. 8peo., ii, p. 45 (1783); Gmelin, ed. Syst.
Nat., i, (4), p. 2158 (1778).
A. (Aspongopus) drunneus, 8t3l, En. Hem. i. p. 82 (1870); Distant, A. M. N. H.
(5 8.), iii, p. 46, 52 (1879).

Above brunneous, beneath fuscous, antenns pilose (Thunbd.) : closely
allied to and frequently confounded with A. obscurus, Fabr,, it is thus
differentiated by Distant (1. c.).

Abdomen above red.

Third joint of the antennse, a little longer than the second, brunneus
Thunb.

Abdomen above black.

Second and third joints of the antenn® equal. obscurus,
Fabr. Long, 16-17; broad, 10 mill,

Reported from India, Assam,
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407. AsPoNGOPTS OBSCURUs, Fabricius.

Cimew obscurus, Fabr., Ent. Syst., iv. p. 107 (1794).

Edessa obscura, Fabr., Syst. Rhyrg. p. 151 (1808) ; Wolft. Ic. Cim., p. 177, f. 171
(1811).

Aspongopus obscurus, Burm., Handb. Ent., ii (i), p. 8562 (1835); Herr. Schiff.,
Wans. Ins., vii. p. 80 (1844); Dallas, List Hem., i. p. 849 (1851); Walker, Cat. Het.,
iii, p. 488 (1868): Vollen., Faune Ent. 'Arch. Inds. Néerl, iii, p. 88 (1868): Btal,
Hem. Fabr.,, i, p. 88 (1868).

A. (Aspongopus) obscurus, Stsl, En. Hem. i, p. 82 (1870).

Body, wings and feet, fuscous: pronotum, hemelytra and scutellum
obscurely olivaceous: head and antenne (except the yellow last joint)
black : anterior margin of pronotum fuscous : scutellum more obscure at
the base : margins of abdomen obsoletely spotted yellow (Fabr.).

Q. Yellow-castaneous, shining somewhat cupreous, densely punc-
tured : antennm black, last joint yellow-testaceous : margins of pronotum
concolorous: upper and lower marginal spots on the abdomen, castane-
ous-flavescent: dorsum of abdomen testaceous: wings sordid yellow,
violaceous-fuscous at the apex (Stdl). Long, 17; broad, 93 mill.

Reported from Australia, Celebes, Aru, Bourn, Java, India, Ceylon,
N. Bengal, Silhat, Pondicherry : Assam (mihi), Sikkim (mihi), Cal-
cutta.

408. AsproNcorus JANUs, Fabricius.

Cimes Janus, Fabr., Syst. Ent., p. 714 (1775); 8pec. Ins,, ii, p. 857 (1781) ; Mant.
Ins., ii, p. 295 (1787) ; Gmelin, ¢d., Syst. Nat., i (4), p. 3162 (1788); Fabr., Ent. Syst.,
iv. p. 107 (1794); Wolff, Io. Cim., i, p. 13, t. 2, . 18 (1800) ; Stoll, Punaises, p. 30, t.
6, £. 41 (1788).

Cimes afer, Drury, Ill. Nat. Hist., iii, p. 66, t. 46, f. 7 (1782).

Cimez surinamensis, Gmelin, ed. 8yst. Nat., i. (4), p. 2184 (I788).

Edessa Janus, Fabricius, S8yst. Rhyng., p. 161 (1803).

Pentatoma Janus, 8t. Farg. & Serville, Enc. Méth., x, p. 56 (1825).

Aspongopus vicinus, Westwood, Hope, Cat. Hem., i, p. 25 (1837).

Aspongopus Janus, Lap., Ess. Hém. p. 58 (1832) ; Burm., Handb. Ent. ii (i), P-
852 (1835) ; Am. & Serv., Hist. Nat. Ins. Hém., p. 173 (1848) ; Herr. Schiff., Wans.
Ins,, vii, p. 78, t. 240, f. 747 (1844) ; Dallas, List Hom., i, p. 848 (1851) ; Walker, Cat.
Het. iii, p. 482 (1868); Distant, A. M. N. H., (6 s.) iii, p. 46 (1879).

A, (Aspongopus) Janus, Stal, En. Hem., i, p. 88 (1870).

Head deep black, immaculate : pronotum rufous, anterior segment
black, elevated margin rufous: scutellum black, rufous at the apex:
hemelytra rufous; wings black : abdomen black with the elevated margin,
rufous : feet black (Fabr.). 4. vicinus, Westw., differs only in the smaller
size and tho rufescent colour being more luteous. Long, 16 mill.

Reported from Philippines, Java, Borneo, Siam, India, N. Bengal,
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Asgsam, (mihi), Tranquebar, Bombay, Karachi (mihi), Trivandrum
(mihi).

409. AsroNGgoPUS OCHREUS, Westwood.

Aspongopus ochreus, Westw., Hope Cat. Hem.,, i, p. 25 (1837) : Walker, Cat. Het.,
iii, p. 483 (1868) : Stil, En. Hem., i, p. 85 (1870): Distant, A. M. N. H., (§ s.) iii,
p- 45, 62 (1879).

Entirely lnteous-ochraceous: pronotum and scutellum transversely
rugose : antennse and feet fuscous : last joint of antenne and tarsi pale:
body beneath concolorous (Westw.). Long, 17-18 mill.

Reported from Bengal.

410. AsPoNGOPUS SICCIFOLIUS, Westwood.
Aspongopus siccifolius, Westw., Hope, Cat. Hem., i, p. 26 (1887) : St3l, En. Hem.,
i, p. 85 (1879) : Distant, A. M, N. H. (5 s.) iii, p. 45 (1879).
Cyclopelta siccifolia, Dallas, List Hem., i,”p. 347 (1851): Walker, Oat. Het., iii,
p. 479 (1868). .
Obscurely coppery-fuscous, very much punctured ; antennsm short,
apical joint pale ; membrane luteous-fulvous, irregularly reticulated with
concolorous veins; pronotum transversely subfoveolate; first femora
denticulate beneath (Westw.). Body long, 144-15 mill,
Reported from Ceylon, India, Gogo, N. Bengal, Assam.

411. ASPONGOPUS NIGRIVENTRIS, Westwood.

Aspongopus nigriventris, Westw., Hope, Cat. Hem., i, p. 26 (1837) ; Dallas, List
Hem.,, i, p. 349 (1851) ; Walker, Cat. Het., iii, p. 482 (1868) ; Vollenhoven, Faune Ent.
YArch. Indo-Néerl., iii, p. 89 (1868) : St3l, En. Hem., i, p. 85 (1870): Distant, A. M,
N. H,, (5 8.), iii, p. 46 (1879).

Altogether black-fuscous, above just tinted with cupreous, very
finely punctured: pronotum transversely substriated: membrane with
about twelve longitudinal veins of which some are forked : last tibisw, a
little dilated in the middle (Westw.). Long, 17-18 mill. A. chinensis,
Dallas (List 1. c.), differs almost only in having the second joint of the
antenns much longer than the third and may perbaps be united with
this. &, long, 17-18; ¢, long, 18-19 mill.

Reported from China, Borneo, Sula, Indis, Silbat, Assam, Sikkim
(mihi).

412. ASPONGOPUS SANGUINOLENTUS, Westwood.

Aspongopus sanguinolentus, Westwood, Hope, Cat. Hem., i, p. 26 (1887); Dallas,
List Hem.,, i, p. 850 (1851) ; Walker, Cat. Het., iii, p. 483 (1868); 8tAl, En. Hem., i, P
85 (1870).

Closely allied to 4. nigriventris, Westw., differs especially in having
12
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the abdominal margin sanguineous, last tibis simple, and the veins of
the membrane less regular and more forked (Westw.). Long, 14-15 mill.
Reported from India, Java.

413. AsroNGorus Fuscus, Westwood.

Aspongopus fuscus, Westwood, Hope, Cat. Hem., i, p. 26 (1837); Dallas, List
Hem., i, p. 349 (1851) ; Walker, Cat. Het., iii, p. 483 (1868) ; Stal, En. Hem., i, p. 85
(1870) 5 ofvers. K. V.-A. Forh.,, p. 645 (1870). A

Closely allied to 4. sanguinolentus, Westw., and perhaps only a
variety of that species; colour more piceous, and interrupted on the
luteous sides of the abdomen by black dots ; membrane with more areolas
at the base (Westw.). Long, 153-16 mill.

Reported from Java.

414. ASPONGOPUS NEPALENSIS, Westwood.

Aspongopus nepalensis, Westwood, Hope, Cat. Hem., i, p. 26 (1887j; Dallas, List
Hem,, i, p. 349 (1851) ; Walker, Cat. Het., iii, p. 483 (1868) ; Stal, En. Hem., i, p. 85
(1870) ; Distant, A. M. N. H. (6 8.), iii, p. 45 (1879).

‘ Allied to but much longer than A. nigriventris, Westw., altogether
fuscous-piceous : membrane concolorous with about 12 veins, some of
which are forked and areolated at the base : sides of the pronotum al-
most straight (oblique); last tibis a little dilated before the middle
(Westw.). Long, 18-19 mill.

Reported from Nep4l, Silhat, Assam, common in Sikkim (mihi).

415. AsPONGOPUS UNICOLOR, Dallas.
Aspongopus unicolor, Dallas, List Hem., i, p. 349 (1851); Walker, Cat. Het., iii,
p. 480 (1868) ; Stal, En. Hem.,, i, p. 85 (1870).

Q. Closely resembles 4. obscurus, Fabr., entirely fuscous except
the black antennse: body beneath paler than the upper surface: legs
brown, posterior tibiee dilated before the middle and with a long oval
pit on the dilated portion: antenns black with the basal joint brown.
Long, 163-17 mill. ’
" Reported from India ?

416. ASPONGOPUS MARGINALIS, Dallas.

Aspongopus marginalis, Dallas, List Hem., i, p. 8350 (1851): Walker, Cat. Het.,

iii, p. 483 (1868) : Stal, En. Hem., i, p. 85 (1870).
8. Black piceous, somewhat obscure: pronotum and scutellum
very thickly and minutely punctured and faintly wrinkled transversely :
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membrane brownish : margins of the abdomen banded with black and
orange, the middle of each segment being orange : the abdomen is thick-
ly and finely punctured beneath; the margins orange with a black spot
on each of the sutures: legs black: antenns black with the apical joint
bright orange ; second joint much shorter than the third (Dallas). Long,
16-16} mill.

Reported from Tenasserim.

417. AsrPoNGOPUS CIRCUMCINCTUS, Walker.
Aspongopus cir inctus, Walker, Cat. Het., iii, p. 483 (1868).

Aeneous-black, thickly and very finely punctured, brassy-piceous
beneath : eyes piceous : rostrum tawny: antenne black, second joint a
little longer than the third ; fourth longer than the second; fifth a little
shorter than the fourth: sides of pronotum and of abdomen, testaceous,
deeper on the latter: pronotum and scutellum transversely and very
slightly striated, the latter piceous at the tip : corium piceous, membrane
lurid (Walker). Long, 15-16 mill. Allied to A. Miilleri, Voll., (Java),
but differs in the dark colour of the head and of the under-side of the
body and is probably only a local variety.

Reported from India.

418. AsPoNGOPUS NIGRO-AENEUS, Reuter,
Aspongopus nigro-aeneus, Reuter, Ent. Mon. Mag. xvii, p. 234 (1881).

Entirely brassy-black : head, pronotum and scutellum densely and
finely punctured, obsoletely transversely rugose : sides of head distinctly
sinuate : second joint of the antenns a little over half longer than the
first, 2-3 compressed, third longer than the second : apical margin of the
corium slightly rounded: prostethium triangularly impressed in the
middle, margins of impression scarcely reflexed. Differs from 4. ochre-
ous, Westw., in the colour, the impression on the prostethium, being less
deep, the denser puunctuation, and the faint wrinkles (Reuter). Long,
163 mill.

Reported from Siam.

Genus MEGYMENUM, Laporte.

Ess. Hém., p. 52 (1832) : Boisd., Voy. Astrolabe, Ins., ii, p. 682 (1835): Guérin,
Voy. La Coquille, Ins., ii, p. 171 (1838): Stal, 6fvers. K. V.-A. Forh., p. 522 (1867) :
En. Hem,, i, p. 86 (1870). Includes :—Pseudaradus, Barm., Silb. Rev. Ent., ii, p. 19
(1884) : Amaurus, Burm., Nov. Act. Acad. Leop. xvi, Suppt. p. 294 (1834) : Platydius,
Westw., Zool. Journ. v., p. 446 (1835).

Head large or somewhat so; juga much longer than the tylus and
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contignous before it : antenne 4-jointed, 2-3 joints much compressed : me-
sostethinm deeply furrowed : buccule much elevated, rounded : spiracula
of the first ventral segment visible.

Stél distributes the species of this genus amongst the subgenera
Pseudaradus, Megymenum, Anoplocephala and Pissistes. The two first
are found in India, the third in the Eastern Archipelago and the last in
China.

Pseudaradus:—Head with the sides tumid at the eyes, unarmed :
pronotum anteriorly with a tubercle in the middle: lateral margins of
the abdominal segments distinctly produced posteriorly in a lobe or
tooth ; prominulous before the middle, or almost in the middle, in a tooth,
or small very obtuse lobule; 2-3 joints of antenne amplified on both sides.

Megymenum :—Head furnished before the eyes on both sides with a
tooth, or, oftenest, a very distinct spine: pronotum anteriorly in the mid-
dle not, or only very slightly, tumescent: lateral margins of abdominal
segments posteriorly distinctly produced in a lobe or tooth, prominulous
before the middle, or, in the middle, in a tooth, or very obtuse small
lobule : 2-3 joints of the antennse amplified on both sides.

Div. PsEupARADUS.
419. MEGYMENUM BREVICORNE, Fabricius.

Oimez brevicornis, Fabr., Mant. Ins., ii, p. 294 (1787); Gmelin, ed. Syst. Nat.,
(4), p. 2152 (1788).

Edessa brevicornis, Fabr., S8yst. Rhyng., p. 154 (1808).

Amaurus brevicornis, Burmeister, Handb. Ent., ii (i), p. 350 (1835).

Megymenum brevicorns, Dallas, List Hem., i, p. 8364 (1851) ; Walker, Cat. Het.
iii, p. 500 (1868) ; Stal, Hem. Fabr., i, p. 38 (1868).

M, (Pseudaradus) brevicorns, 8tdl, En. Hem.,, i, p. 83 (1870).

Ovate, obscurely cupreous or brassy-black : head black, much canali-
culate ; antennse short, compressed : pronotum with the sides expanded,
spine anteriorly acute: scutellum and hemelytra obscurely cupreous,
immaculate: wings sordidly whitish, abdomen above black, beneath
cupreous: feet blackish, first pair of femora dentate inwards (Fabr.).
Closely allied to M. inerme, Herr. Schiff., differs in having the 2-3 joints
of the antenn® broader, the former shorter, the latter longer, and the 3-4
joints together longer than the second. The pronotum is unarmed,
margins bisinuate ; margin of abdomen somewhat dentated. Long, 15
mill.

Reported from China, Assam.
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420. MecvMeNUM INERME, Herr. Schiffer.
Amaurus inermis, Herr. Schaff., Wanz. Ins., v. p. 62, t. 163, . G. H. (1839).
Megymenum inerme, Dallas, List Hem., i, p. 364 (1851) ; Walker, Cat. Het., iii,
p. 501 (1868) ; Distant, A. M. N. H. (5 s.), iii, p. 45 (1879).
M. (Pseudaradus) inerme, Stal, En. Hem., i, p. 86 (1870).

Hardly differs from M. subpurpurascens, Westw., except in having
the antennm smaller or more slender, the spines on the anterior angles
of the pronotum entirely obtuse, also the angles a little prominent.
Long, 15 mill.

Reported from Bengal, Assam, China.

Div. MEGYMENUM.
421, MEGYMENUM SUBPURPURASCENS, Westwood.

Platydius subpurpurascens, Westwood, Zool. Journ., v, p, 446, t. 22, {. 8 (1834).

Megymenum cuprewm, Guérin, Voy. La Coquille, Zool. Ins., ii, p. 172 (1838);
Am. & Serv., Hist. Nat. Ins. Hém., p. 182, t. 8, f. 10 (1843) ; Dallas, List Hem., i, p.
863 (1851) ; Vollenhoven, Faune Ent. I'Arch. Indo-Néer., iii, p. 47, t. 4, f. 8 (1868);
Walker, Cat. Het., iii, p. 504 (1868).

Amaurus cupreus, Herr. Schiff., Wans. Ins., v. p. 61, t. 163, f. 508 (1839).

Megymenum meratii, Le Guillon, Rev. Zool., p. 261 (1841).

M. (Megymenum) subpurpurascens, Stal, En. Hem.,, i, p. 87 (1870).

Head, pronotum, scutellum and corinm, fuscous-purple: membrane
fulvescent and obscurely veined : antennse and feet black : body beneath
purple (Westw.). In stature approaching M. brevicorne, Fabr., but very
close to M. spinosum, Burm., from which it differs chiefly in having the
angulose posterior part of the pronotum prominulous in a small tooth
and the scutellum & little amplified behind the lateral sinus. Le
QGuillou’s, M. meratii is described as:—Fuscous black, pronotum with
anterior angles acute, lateral margins anteriorly deeply sinuate, dilated
behind the sinus: margin of abdomen sinuate, somewhat dentate. Long,
body, 144-15 mill. ; breadth of the abdomen, 8-8} mill.

Reported from New Guinea, Celebes, Ceram, Borneo, Java, Philip-
pines, Siam, Cambodia, Penang, India, Silhat (mihi).

Genus THALMA, Walker.
Cat. Het., iii, p. 508 (1868).

Body elliptical, convex, very thickly and minutely punctured :
head not longer than broad; juga contiguous beyond the tylus, rounded
on the outer side and the tips, a porrect spine on each side before the eyes
which are not prominent: rostrum reaching the last coxe: antennsm 4-
jointed dilated ; 2-3 joints dilated ; the third much shorter than the second ;
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fourth fusiform, slender, shorter than the third : pronotum unarmed, sides
rounded, pos terior angles not prominent, posterior borderslightly rounded :
scutellum less than half the length of the abdomen, much rounded at the
apex: abdomen with the upper apical membrane entire; two broad
laminsge beneath : legs stout: tarsi 2-jointed, second joint much longer
than the first : hemelytra reaching the apex of the abdomen : membrane
with five longitudinal veins and with a few transverse veins. Differs
from Megymenum, in the structure of the pronotum, the less reticulated
membrane, the stouter body and the sides of the abdomen not dentate.

422, THALMA BIGUTTATA, Walker.
Thalma biguttata, Walker, Cat. Het., iii, p. 508 (1868).

Purplish black, dingy ochraceous beneath: antenns black, last
joint luteous at the apex : pronotum tinged metallic-green on each side :
a luteous dot at base and apex of scutellum : beneath punctured black,
pectus with three irregular black stripes faintly visible on the venter :
abdomen above with luteous spots along each side: legs black: heme-
lytra blackish ; corium beneath dingy testaceous; wings purplish blue
(Walker). Long, 163 mill.

Reported from Amboina, Burma (?).

Genus ATELIDES, Dallas.

A.M.N. H, (2s.) x, p. 859, 436 (1852) : Walker, Cat. Het., iii, p. 500 (1868):
Bta], ofvers. K. V.-A. Forh., p. 522 (1867) ; En. Hem,, i. p. 89 (1870).

Body somewhat ovate, broadest behind the middle : head foliaceons;
juga reflexed at the sides, much longer than the tylus, with their inner
margins contiguous throughout nearly their whole length, gaping slight-
ly at the apex; tylus very small; lateral margins with a strong spine in
front of the eyes : eyes very prominent: ocelli small, placed close to the
base of the head and about equally distant from one another and from
the eyes: antenn® 4-jointed, stout, basal joint short, not extending be-
yond the apex of the head ; 2-3 joints prismatic ; the second longer than
3-4 together, furnished with three longitudinal furrows; third joint
black and hirsute like the second ; fourth orange, somewhat pilose, with
the base black, perhaps a little longer than the third, elliptical, elongate ;
3-4 joints much thinner than the second : rostrum rather slender, reach-
.ing the intermediate cox, inserted about the middle of the under sur-
face of the head, between two somewhat triangular lamells ; basal joint
rather stout, passing the anterior margin of the prosternum ; second
joint longest, thinner than the first; third joint shorter than the first,
about equal to it in thickness; fourth joint shortest and thinnest :
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pronotum subquadrate, rather narrower in front than behind, lateral
angles slightly spinose : scutellam short and broad, with the apex broad
and rounded: hemelytra very short, covering only the two first segments
of the abdomen (not always), with their apical margin truncated, some-
what membranous : sternum with a narrow longitudinal canal : abdomen
nearly circular, slightly convex above, very convex beneath, with the
apex somewhat truncated : the two lateral valvar plates bearing stigmata :
legs stout, femora unarmed ; tibise prismatic, the posterior pair slightly
" dilated internally and channelled beneath; anal apparatus, ind', seen
from beneath, appears to consist of a plate of a semicircular form, broad-
ly notched on its posterior margin and ocoupying & broad emargination
of the last segment of the abdomen ; seen from above, it presents a cir-
cular corneous ring, the upper portion of which is very narrow, whilst
the lower portion is produced and emarginate posteriorly : the opening
of the ring is narrowed irregularly by a large tooth on each side,
olose to which the margin of the ring is clothed with yellowish hairs.

423. ATELIDES CENTROLINEATUS, Dallas.
Atelides centrolineatus, Dallas, A. M. N. H,, (2 s.) x, p. 306, 486, t. 5, £. 1-5 (1852):
Walker, Cat. Het., iii, p. 5600 (1868) : Stél, En. Hem., i, p. 89 (1870).

Q. Head above, brassy black, somewhat obscure, rather finely
rugose, with the lateral margins tinged with chestnut, and with a longi-
tudinal orange yellow band down the middle ; beneath brownish fulvous,
with the orbits brassy: eyes brown; ocelli yellow: antennse with the
first two joints black, thickly clothed with short stiff bairs, but with the
farrows of the second joint naked; basal joint fulvous at the base;
apical joint fulvous : rostrum pale chestnut with the basal joint fulvous:
pronotum blackish, somewhat brassy, with the annular spots near the
anterior margin and an indistinct patch within each lateral angle chest-
nut, the surface minutely punctured and wrinkled transversely ; the disc
with a smooth orange-yellow band continuous with that on the head ;
the sides broadly margined with dull orange, with the extreme edges
black : scutellum black, very thickly and minutely punctured and trans-
versely wrinkled, with a smooth orange-yellow band continuous with
that on the thorax: pectus brownish fulvous, sparingly punctured, with
a broad, brassy black, rugose longitudinal band on each side within the
lateral margins: legs pale chestnut brown: hemelytra blackish, some-
what brassy, finely granulose ; onter margin broadly fulvous, edged with
black ; the submarginal vein, a streak on the disc and the base of the
inner margin fulvous ; membrane brown : abdomen above blackish, some-
what brassy, flnely granulose, with the sides dull chestnut irrorated with
black points; the middle with a longitudinal orange band continuous
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with that on the scutellum: margins pale chestnut-brown, with the
edges and a band on each of the sutures black; abdomen beneath pale
chestnut-brown, minutely granulated, with a blackish brassy band down
each side within the line of stigmata : stigmata black ; apical and lateral
vulvar plates edged with black (Dallas). ¢, Iong, 19-20; &, 16-17
mill.

Reported from Silhat. The Indian Museum has specimens from
Assam.

Add :—8Sagriva vittata, Spin., Gen. Ins. Art., p. 117 (1852).

Subfam. PHYLLOCEPHALINA, St&l.

Ofvers. K. V.-A. Forh., p. 645 (1870) ; 1. o. (8), p. 32 (1872) : En. Hem,, v, p.
117 (1876):—Phyllocephalide, Dallas, List Hem., i, p. 850 (1851) —Phylloccphaltda,
St3], Hem. Afric., i, p. 32, 234 (1864).

(a) Asin Subfam. PextaToMNa (J1. Pt. II, p. 192, 1887).

(b)—Rostrum short, not extended behind the first coxe, two basal
joints very short, entirely, or for the greatest part, hidden between the
bucculee: head usually foliaceous or elongated and triangular, with the
juga produced to a distance before the tylus, and usually contignous:
spiracula of the basal ventral segment hidden by the posterior part of
the metastethinm : tarsi 3-jointed : antenne 5-jointed.

Genus CrEssoNA, Dallas.

List Hem., i, p. 8568 (1851) : Walker, Cat. Het., iii, p. 494 (1868): Stdl, Hem
Afrio., i, p. 234 (1864) ; En. Hem., v, p. 117, 118 (1876).

Body oblong, ovate: head small, gradually narrowed anteriorly,
rounded at the apex, sides less strongly dilated ; juga contiguous at the
apex, not much longer than the tylus; entire antenniferous tubercles
prominulous beyond the sides of the head: eyes moderate; ocelli dis-
tant, placed very close to the eyes: antenns 5-jointed, about as long as
he head and pronotum, rather stout, basal joint short and stout, passing
the apex of the head, remainder nearly equal in length: rostrum 4-
jointed, passing the anterior coxs, rather stout, basal joint very short,
entirely concealed within the deep groove on the underside of the head,
third joint longest, fourth a little longer than the second: furrow of the
orifices long : pronotum with the lateral angles produced into long, stout,
straight horns which project forwards beyond the apex of the head and
are somewhat compressed towards the apex which is notched ; lateral
margins of the pronotum strongly dentate, the denticulations continued
along the under surface of the lateral horns and terminating a little be-
fore the apex of these in a large flat tooth: scutellum of the usual form
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and size ; frena extended beyond the middle of the scutellum : membrane
with longitudinal veins: legs stout, tibiee quadrangular with the angles
prominent, especially on the anterior pair; tarsi 3-jointed, basal joint
longest (Dallas).

424. CRESSONA VALIDA, Dallas.

Cressona valida, List Hem., i, p. 358, t. 11, f. 8 (1851) ; Walker, Cat. Het., iii, p.
4984 (1868); Stil, En. Hem., v, p. 118 (1876).

Q. Entirely ochreous, densely and finely punctared: pronotum
with two close longitudinal lines of brown punctures down the middle:
coriaceous part of the hemelytra with some more or less distinoct, black
points on the middle of the disc ; membrane brownish, semitransparent,
with numerous brown points : wings transparent, nearly colourless: ab-
domen above, brown at the base and within the lateral margins ; margins
ochreous, punctured : abdomen beneath, thickly punctured with brown,
and with numerous black points ; 3-5 segments each with a large whitish
patch on each side of the disc: pectus brownish obscure with a large
shining castaneous-brown patch on each side of the mesostethium : legs
concolorous, femora covered with brown points: rostrum with the tip
black : antenns testaceous, covered with brown points; last joint brown
with the base testaceous (Dallas). Long, 25 mill.

Reported from India : Sikkim (mihi).

Genus DaLsirA, Am. & Serv.

Hist. Nat. Ins. Hém., p. 175 (1843) ; Phyllocephala, pt., Dallas, List Hem., i, p.
362, (1851) ; Walker, Cat. Het., iii, p. 493 (1868): Stdl, En. Hem., v, p. 118, 119
(1876).

Head short, almost equally long and broad : antennse longer than
the pronotum: rostrum extending beyond the insertion of the anterior
feet : lateral margins of the pronotum rounded, posterior margin trun-
cated, almost straight: scutellum extending a little beyond the middle
of the abdomen, sinuated on the sides : membrane almost as large as the
coriaceous portion, more or less transparent, with rather regular longi-
tudinal veins: wings a little shorter than the abdomen which is rather
8 little tumid beneath : feet tolerably robust and short, nearly equal in
length (4Am. & Serv.).

31
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425. DALSIRA GLANDULOSA, Wolff.

Edessa glandulosa, Wolft, Ic. Cim., v, p. 176, t. 17, £. 170 (1811).

Aelia glandulosa, Burm., Handb. Ent., ii (i), p. 857 (18385).

Phyllocephala glandulosa, Dallas, List Hem.,, i, p. 853 (1851); Walker, Cat. Het.,
iii, p. 493 (1868).

Dalsira glandulosa, Sta), En. Hem., v, p. 119 (1876) ; Distant, A. M. N. H., (5 s.)
iii, p. 46 (1879).

Auntennse 5-jointed, filiform, black, first joint short: head, promno-
tum, scutellum and hemelytra obscurely ferruginous; head rounded at
the apex, impressly punctured, lateral margins somewhat elevated, im-
pressed at the apex with two small lines which diverge posteriorly ;
ocelli behind the greyish eyes, distant; rostrum 4-jointed, very short,
black, placed between two rounded plates at the base: pronotum im-
pressly punctured, convex, posterior angles prominent, somewhat acute :
scutellum longer than half the abdomen, impressly punctured and very
finely transversely rugose, with a large deep black, marginal gland on
each side at the base, transversely rugose, oblong, placed obliquely, pos-
teriorly girth with a somewhat tumid border: hemelytra very finely im-
pressly punctured, with six yellow longitndinal lines alternately abrre-
viated ; membrane fuscous, striated whitish: wings cinerescent, veins
fuscous : abdomen above fuscous, margin paler, somewhat dentated ;
beneath brunneous, with a row of elevated points on both sides: pectus
concolorous, impressly punctured : anus obtuse: feet unarmed; femora
fuscous, with two ferruginous longitudinal lines ; tibim angulated, ferru-
ginous, exterior side with 4-5 deep black points: tarsi fuscous, 3-jointed
(Wolff). Long, 23 mill.

Reported from China, Bengal, Assam (mihi).

Genus Basicryprus, Herrich-Schiffer.

Wanz. Ins., VII, p. 81 (1844) : Stil, En. Hem., v. p. 119 (1876) :—Phyllocephala,
pt., Dallas, List Hem., i, p. 852 (1851) ; Walker, Cat. Het., iii, p. 487 (1868).

Dallas included Phyllocephala, Lap., Dalsira, Am. & Serv., Schizops,
Spinola, and Basicryptus, Herr. Schaff., in his genus Phyllocephala.
The three last ocour in India and near them lies Gonopsis: they may be
thus differentiated :—

1.6. Pectus without a levigate streak near the coxsm.

2-5. Scutellum without a flavescent, continued streak.

8-4. Costal margin not, unless anteriorly, levigate or sparingly
punctate :—Dalsira.

4-3. Costal margin of corium entirely pale, levigate and smoothish,
sometimes marked by transverse spots or impressions, or by black points
arranged in remote transverse rows :— Basicryptus.
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5-2. Continued lateral streak on scatellum, intramarginal before
the middle, marginal behind the middle, also entire costal limbus, fla-
vescent :—Schizops. '

6-1. Peoctus with a levigate lateral streak (posteriorly abbreviated)
pear the coxe; the streak generally pale :—Gonopsis.

First joint of rostrum is hidden between the oval lateral pieces of
the head beneath ; second joint free, shortest; 8-4 of equal length ; third
reaching first coxe; the fourth reaches the middle of the carinate
mesosternum : membraue hardly half the size of the coriaceous portion
of the hemelytra.

Genus Basicryerus, Herr. Schaff.
Wanz. Ins., vii, p. 88 (1844) : 8t3l, En. Hem., v, p. 119 (1876).

Juga rounded at the apex, contiguous beyond the tylus; first joint
of rostrum entirely hidden, second shortest, 3-4 equally long, third.
reaches the first pair of feet, fourth the middle of the finely ridged
mesostethium : membrane half as large as the coriaceous portion.

426. BASICRYPTUS ILLUMINATUS, Distant.
Basioryptus illuminatus, Dist., Trans. Ent. 8oc., p. 368 (1887).

Body above dull dark reddish, pronotum with a broad, discal, trans-
verse, luteous band, margined black, attenuated at each end, and slightly
notched at the middle: eyes dull ochraceous; 1-3 joints of antenns red-
dish: lateral margins of the pronotum somewhat finely crenulated, the
lateral angles broadly and subacutely produced : scutellum with a small
luteous spot in each basal angle and a few very small luteous spots at
the apex, and with some median and lateral black punctures: base of
Iateral margin of corium narrowly luteous, and with some very small
and irregular scattered black spots: membrane pale hyaline, somewhat
thickly ornamented with small fuscous spots: body beneath and legs
dull reddish, with black punctures : disc of sternum and some sublateral
streaks to abdomen obscure luteous: tarsal joint somewhat ochraceous
beneath (Dist.). Long, 14; exp. angl. pron., 10 mill.

Reported from N. India.

" Genus ScHizops, Spinola.

8chysops, Ess., p. 297 (1837) : Schivops, Am. & Serv., Hist. Nat. Ins. Hém., p. 176
(1843) ; Stil, pt., Hem. Afric., i, p. 284, 289 (1864) ; En. Hem,, v, p. 118, 120 (1876).

Head triangular, juga produced much beyond the tylus and forming
the apex of the triangle, rounded, bifid, the cleft very narrow, contracted
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hindwards and reduced near the end of the tylus to a simple impression
where abut two other like impressions that mark the separation of the
three lobes: labrum and rostral canal start from the end of the tylus, the
former is transversely striated and covers the whole of the first and at
least half the second joint of the rostrum: head beneath convex; the
rostral canal does not reach its base and receives the whole of the first
joint of the pronotum and part of the second joint ; the rostrum does not
reach the mesostethium, the apex of its fourth joint rests on the pos-
terior margin of the prostethium between the first pair of feet; there is
no ventral groove : prostethium flat, acuminate, its sides with a simple
margin : mesostethium flat, apex tumid, concealing the middle of the
first segment : the second segment without spine or protuberance, venter
uniformly convex and even somewhat tumid: femora simple; tibie tri-
angular, edges not dilated ; first joint of tarsi as long as the other two
together: abdomen extending beyond the hemelytra: membrane occupy-
ing one-third of the hemelytra, veins variable.

Differs from Dalsira, Am. & Serv., in having the lateral streak con-
tinued through the scutellum, intramarginal before the middle, margmal
behind the middle, also costal limbus, entirely flavescent.

427. ScHizops INsIGNIS, Walker.
Bchismatops insignis, Walker, Cat. Het. iii, p. 495 (1868).
Bchisops insignis, 8tdl, En. Hem., v, p. 120 (1876).

Tawny, very thickly and minutely punctured, slightly clouded with
blackish beneath : head a little longer than its breadth; juga lanceolate,
contiguous, except at their tips: eyes livid, not prominent: rostrum ex-
tending to the first cox®: antenn® black; second joint a little longer
than the third: pronotum between the hind angles with a transverse
ridge and an anterior slight metallic-green transverse furrow, the latter
abbreviated at each end; space between the ridge and the hind border
mostly piceous ; hind angles acate, prominent : scutellum piceous, round-
ed at the tip, with two testaceous stripes which are bordered with bright
green on the outer side near the base: legs tawny: hemelytra piceous ;
costa testaceous ; membrane cinereous with ma,ny black points (Walker).
Body long, 17-18 mill.

Reported from Burma.

Genus Gonorsis, Amyot & Serville.
Hist. Nat. Ins. Hem., p. 180 (1843) : S t3l, En. Hem., v, p. 121 (1876).

Allied to Megarhynchus, Lap. : head with the juga distant : posterior
angles of pronotum very prominent in a pointed spine: extremity of ab-



1889.] E. T. Atkinson—Notes on Indian Rhynchota. 101

domen, in &, almost straightly truncate ; in ¢, slightly roundly emargi-
nate (dm. § Serv.).

428. GoxNopsIS RUBESCENS, Distant.
Gonopsis rubescens, Dist., Trans. Ent. Soc., p. 859 (1887).

Body above sanguineous: head somewhat obscurely punctate; an-
tenns reddish, third joint shorter than second or fourth, fifth joint
longest and pilose: lateral margins of the pronotam finely crenulate, the
lateral angles produced into short subacute spines between which is a
transverse ridge, before which the surface is obliquely deflected towards
the head ; pronotum is also transversely rugulose, except two levigate
spots on the anterior area: scutellum longitudinally ragose, with a row
of black punctures on the basal half of the lateral margins: corium
obscurely punctate and finely rugulose, with a few black punctures near
the inner apical angle: membrane pale hyaline: body beneath and legs
pale reddish ; the body is very finely and darkly punctate, and the tibis
have a fuscous spot on under side of apices (Dist.). Long, 14; exp.
angl. pron., 7 mill.

Reported from Sikkim.

Genus DIPLOREINUS, Am. & Serv.

Hist. Nat. Ins. Hém., p. 178 (1843) : Dallas, List. Hem., i, p. 859 (1851) ; Walker
Cat. Het., iii, p. 494 (1868) : 8tal, En. Hem,, v, p. 118, 122 (1876).

Juga prolonged, broad, divaricate, pointed: 2-3 joints of the an-
tennm of equal length : pronotum posteriorly rugose and strongly punc-
tured, lateral angles produced in a process which is obtuse or abruptly
somewhat acuminate at the apex, turning outwards, sides crenulate:
gcutellum less strongly punctured than the pronotum: veins of mem-
brane, straight, black on a pale ground : posterior tibis straight.

429. DIPLORHINUS QUADRICORNIS, Stil.
Diplorhinus guadricornis, Stadl, En. Hem., v, p. 122 (1876),

&. Very close to D. furcatus, Westw., differs in the longer juga,
gradually acuminate, more divaricate, furnished with straight lateral
margins ; pronotum more strongly rugose, lateral margins more remotely
and more obtusely denticulate, process of the lateral angles twice as long,
body narrower (Stdl). Long, 20; broad, 8;; breadth of pronotal pro-
cesses, 124 mill.

Reported from N. E. India, Assam (mihi).
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430. DiIPLORHINUS FURCATUS, Westwood.

Atelocerus ? furcatus, Westwood, Hope, Cat. Hem., i, p. 20 (1887).

Phyllocephala distans, Herr. Schiff., Wanz. Ins., vii, p. 71, t. 287, £. 740 (1844).

Orthoschisops ? furcata, Walker, Cat. Het., i, p. 282 (1867).

Diplorhinus furcatus, Am. & Serv., Hist. Nat. Ins. Hém., p. 178, t. 3, {. 6 (1843),
Dallas, List Hem., i, p. 359 (1851) ; Walker, 1. o. iii, p. 494 (1868) : Voll., Faune Ent.
P Arch. Ind. Néerl., iii, p. 41 (1868): Stal, En. Hem., v, p. 122 (1876).

Fuscous: hemelytra and scatellum a little paler: head large, por-
rect, bifurcate: antennw short, very slender, pale: pronotum scabrous,
sides serrate and posteriorly produced on both sides in a prominent
angle: median line on hemelytra, blackish: membrane hyaline, with
eight straight, black, longitudinal veins: feet lutescent (Westw.). In.
P. distans, H. 8., the lateral margin of the hemelytra and a small longi-
tudinal line at base of the scutellum are ochreous; beneath dark brown,
more red-brown posteriorly : feet yellow-brown. Long, 1819 mill. -

Reported from Java. Sumatra.

Genus MACRINA, Amyot & Serville.

Hist. Nat. Ins. Hém., p. 179 (1843): pt., Dallas, List Hem., i, p. 860 (1861);
Walker, Cat. Het., iii, p.496 (1868): 8tél, Hem. Afric., i, p. 234, 244 (1864) ; En.
Hem., v, p. 118, 122 (1876).

Body oblong-ovate : head triangular; juga flat, very acute, contigu-
ous or Somewhat 80; in Indian species, the second joint of the antennm
extends at least by half beyond the apex of the head: sides of prono-
tum produced behind the middle in a gradually acuminated process,
turning outwards and more or less forwards: posterior angles of the
genitalia, in &, hardly prominulous, rounded.

431. MAacCRINA DILATATA, Distant.

Macrina dilatata, Distant, A. M. N. H., (6 8.) iii, p. 45, 52 (1879): Waterhouse,
Aid, t. 6.

Broad, ovate : head broad, triangular, moderately covered with deep
dark punctures; juga slightly sinuated, divided at the apex, meeting be-
yond the tylus which is much shorter: antenns with the third joint
shortest ; fourth rather longer ; fifth longest, black, with the base rufous
(the first four joints vary in different specimens from rufous to luteous) :
rostrum reaching anterior coxe: pronotum with the base slightly rugu-
lose, somewhat crescent-shaped in front where it is bordered with a pale
luteous band between the lateral angles, which are produced into two
stout spines directed forwards; spinal apices black : anterior portion of
the pronotum abruptly deflexed to the head, transversely costate, mo-
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derately punctured with brown ; lateral borders denticulated : scutellum
reaching beyond the base of the membrane, with five longitudinal, in-
distinot, somewhat catenulate elevated ridges, which are sprinkled with
luteous, the median ridge generally most indistinct: membrane pale
fuscous, extending beyond the apex of the abdomen: beneath and legs
concolorous, thickly and finely punctured with brown: tibie sulcated
(Distant). &, long 16, breadth at base of corium 8; exp. angles pronot.
11 millims. ¢, long 17, breadth at base of corium, 8}, exp. angles
pronot. 12 mill.

This species approaches M. coccinea, Walker, but differs in its much
greater breadth: some specimens are of a much darker colour than
others.

Reported from the Naga hills 2000-6000 feet; N. Khasiya hills
1500-3000 feet.

432. MACRINA COCCINRA, Walker.

Macrina coceinea, Walker, Cat. Het., iii, p. 497 (1876); Distant, A. M. N. H., (5§
.), iii, p. 45 (1879).

Bright red, very elongate-oval; head acute, a little longer than
broad ; tylus transversely striated ; juga contiguous, obliquely striated :
eyes not prominent : rostrum partly black, extending to the first coxe:
antenn® slender; second joint much longer than the third, ss long as
the fourth ; fifth longer than the fourth, sometimes mostly black : prono-
tum and scutellum transversely rugulose; the former with a ridge be-
tween the posterior angles, which are acute, elongated and slightly in-
clined forward; sides in front serrated; a transverse, sometimes testa-
ceous, callus on each side near the anterior margins: scutellum much
attenuated, rounded at the tip, with a few or many yellow speckles:
abdomen truncated at the tip; legs slender: hemelytra thickly and
minutely punctured; membrane pellucid (Walker). Body long, 143-15
mill.

Reported from Pepang, India, Assam, Sikkim (mihi).

Genus TETRODA, Am. & Serv.

Hist. Nat. Ins. Hém., p. 177 (1848) : Dallas, List Hem., i, p. 855 (1851) ; Walker,
Cat. Het., iii, p. 498 (1868) : 8tal, Hem. Afric,, i, p. 284 (1864) ; En. Hem,, v., p. 118,
122 (1876).

Head with the juga long, gradually acuminate, slightly diverging
outwards, somewhat straight, and tip slightly rounded ; narrowed from
the eyes, not incised at the eyes, lateral margins for the most part
straight : second joint of antennee a little shorter than the third, rest
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almost equal in length : sides of pronotum laminated, produced anterior-
ly in & depressed porrect process, sides scarcely crenulate: scutellum
extending scarcely beyond the middle of the abdomen, ending in a
rounded point : veins of membrane rather straight.

433. TETRODEs HISTEROIDES, Fabricius.

Acanthia histeroides, Fabr., Ent. Syst. Suppt. p. 626 (1798).

Aelia furcata, Fabr., Syst. Rhyng., p. 188 (1803) : 8toll, Punaises, p. 109, t. 28, f.
197 (1788).

Aclia histeroides, Fabr., Syst. Rhyng., p. 189 (1803).

Phyllocephala furcata, Herr. Schiff., Wanz. Ins,, vii, p. 70, t. 287, f. 738 (1844).

Megarhynchus 4-spinosus, Westw., Hope, Cat. Hem., i, p. 19 (1837); Walker, 1.
c. p. 493 (1868) P

Tetroda histeroides, var. sumatrana, Ellenr. Nat. Tijds. v. Ned. Ind., xxiv, p.

171 (1862). -

Tetroda histeroides, Am. & Serv., Hist. Nat. Ins. Hém., p. 178 (1848) ; Dallas,
List Hem., i, p. 856 (1851) ; Walker, Cat. Het., iii, p. 498 (1868); 8t31, Hem. Fabr.,
i, p. 41 (1868); En. Hem., v, p. 122 (1876) ; Vollenhoven, Faune Ent. I'Arch. Indo-
Néer., iii, p. 41 (1868); Distant, A. M. N. H., (5 8.), ii, p. 45 (1879) ; Scott, Trans.
Ent. Soo., p. 306 (1880).

Head black, bifid, with the rostrum inserted below the lobes; pro-
notum obscure, flat, the anterior angle much produced on both sides,
somewhat spinose: scutellum black with a white marginal line on both
sides : hemelytra black : body obscure (Fabr). Long, 17 mill.

Reported from Java, Burma, Bengal, Sikkim (mihi), Assam (mihi),
Sinkip island.

434. TETRODA DIVARICATA, Dallas.

Tetroda divaricata, Dallas, List Hem., i, p. 856 (1851) ; Walker, Cat. Het., iii, p.
493 (1868); Btil, En. Hem., v, p. 124 (1876).

* @. Fuscous, punctured : juga divaricate : membrane whitish, veins
black : body beneath more obscure: antenns black, two basal joints
fuscous (Dallas). Long, 13-14 mill. Hardly different from T. histerot-
des, Fabr.

Reported from Nepdl, Sikkim (mihi).

4385. Tetroda atomaria, Dallas, List Hem., i, p. 356 (1851); Walker, Cat. Het.,
iii, p. 498 (1868).

3. Head testaceous, thickly and faintly punctured; juga nearly
meeting at the apex, lateral margins straight: pronotum with the an-
terior portion testaceous, obscure, punctured, becoming dark brown
posteriorly, with numerous small elevated testaceous points: scutellum
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dark brown, nearly black, punctured, with numerous small warts similar
" to those on the pronotum, and on each side at the base & yellow impune-
tate line, which tapers to a point posteriorly : coriaceous portion of the
hemelytra dark brown, punctured, with several irregular longitudinal
testaceous lines formed of small raised points; membrane whitish,
opaque: body beneath testaceous, with an interrupted black band down
each side within the lateral margins, on the line of the stigmata; stig-
mata white: pectus punctured with brown: legs testaceous; femora
punctured with browa: rostrum pale testaceous: antenues yellowish-
white (Dallas). Long, 12} mill.
Reported from N. India.

436. TETRODA BILINEATA, Walker.
Tetroda bilineata, Walker, Cat. Het., iii, p. 494 (1868).

Fawn-colour or blackish, or of an intermediate hue, very thickly and
minutely punctured : head very much longer than broad ; juga separate,
lanceolate, twice the length of the tylus: eyes rather prominent : rostrum
extending to the first coxe : antenns black, about one third the length
of the body; second joint a little longer than the third ; fourth longer
than the second ; fifth a little longer than the fourth: pronotum and
scutellum transversely and slightly striated : pronotum with the anterior
angles porrect, much elongated, very acute: scutellum attenuated
rounded at the tip, with two whitish stripes which taper and converge
from the base nearly to the tip and are bordered with black on the outer
side : abdomen beneath in the blackish individuals of a dull dark red
hue : membrane cinereous; veins black (Walker). Body long, 14-17
mill.

Reported from Java, Sumatra, Malacca, Burma, India, Sikkim
(mihi).

Genus GeLLIiA, Stsl.
Hem. Afric., i, p. 234, 243 (1864); En. Hem., v, p. 118, 122 (1876).

Body oval: head much dilated, foliaceous, lateral margins distinctly
incised at the eyes, abruptly dilated at the eyes and forming an angle,
thence rounded before the incisure ; juga very slightly distant: anterior
lateral margins of the pronotum produced forwards in a depressed lobe.

437. GELLIA NIGRIPENNIS, Dallas.
Tetroda nigripennis, Dallas, List Hem., i, p. 357 (185)); Walker, Cat. Het., iii,
p- 403 (1868).
Gellia nigripennis, Stal, En. Hem., v, p. 123 (1876).
@. Reddish testaceous, thickly and finely punctured: head with
14 .
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the lateral margins abruptly dilated a little before the eyes; juga foliace-
ous, rounded externally and nearly meeting at the apex : pronotum faintly
rugose transversely, and with a distinct transverse ridge not far from
the posterior margin: scutellum with its lateral margins brownish and
with a black streak at each side at the base: hemelytra with the dise
brownish ; membrane black : margins of the abdomen ferruginous: body
beneath with an irregular blackish band on each side on the line of the
stigmata which are white : legs testaceous; tibise at the apex and the
tarsi ferruginous : rostrum and antenne testaceous, the latter somewhat
ferruginous (Dallas). Long, 123-13 mill.
Reported from N. India, Karachi (mihi).

438. GELLIA OBTUSA, Dallas.
Tetroda obtusa, Dallas, List Hem., i, p. 357 (1851) ; Walker, Cat. Het., iii; p. 498
1868).
( G)ells'a (?) obtusa, 8til, En. Hem., v, p. 124 (1876).

&. Testaceous, very thickly and finely punctured: head with the
juga foliaceous, rounded at the apex, with the inner angles obtuse, not
meeting; lateral margins with a minate black spine, tipped with yellow,
on each side in front of the eyes: pronotum with an indistinet, trans-
verse ridge near the hinder margin: scutellum with several scattered
black points, and a black streak on each side at the base: membrane
whitish, opaque: abdomen beneath thickly and rather coarsely punc-
tured, with & large transverse impunctate pit on each side of each seg-
ment, touching the posterior margin of the preceding segment; the
space around each of the stigmata with an irregular patch of black
punctures: pectus rather coarsely punctured, with a few scattered black
points, and a black shining spot on each side of the metastethium: legs
testaceous; femora with brown points: rostrum testaceous, with the
apex black: antenns testaceous (Dallas). Long, 13}-14 mill.

Reported from N. India.

Genus MEGARHYNCHUS, Lap.

Ess. Hém., p. 65 (1832): Am. & Serv., Hist. Nat. Ins. Hém., p. 179 (1843):
Dallas, List Hem., i, p. 861 (1851) : Walker, Cat. Het., iii, p. 408 (1868): 8t3], Hem.
Afrio., i, p. 234 (1864) ; En. Hem,, v, p. 118, 123 (1876).

Body very elongate : head very long, ending in a sharp, bifid point,
the bifurcation so close as to appear above but a longitudinal groove in
the middle of the head : eyes very small, hardly prominulous: antennse
long, b-jointed, first very short, rest of equal length to each other: ros-
trum very short, hardly reaching the insertion of the first pair of feet,
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Joints rather equal : pronotum nearly continuing the triangle formed by
the head, without posterior spines turning forwards; posterior angles
not prominulous : scutellum elongate, rounded at the tip, extending a
little beyond the half of the abdomen: hemelytra hardly allowing the
margin of the abdomen to be seen; membrane shorter than the coria-
ceous portion: wings shorter than the hemelytra: abdomen flat above,
slightly tumid beneath, elongate, as broad at its base as the pronotum,
gradually narrowing and abruptly truncate at the tip, nearly at the end
of the hemelytra : feet robust, long, unarmed ; tarsi long (Am. & Serv.).

439. MrGARHYNCHUS ROSTRATUS, Fabricius.

Aelia rostrata, Fabr., Syst. Rhyng., p. 188 (1808): Burm., Handb. Ent. ii i), p.
357 (1885).

Lygeeus hastatus, Fabr., Syst. Rhyng., p. 239 (1808).

Megarhynchus elongatus, Laporte, Ess. Hém., p. 65 (1882).

Megarhynchus hastatus, Dallas, List Hem., i, p. 861 (1851); Walker, Oat. Hem.,
iii, p. 498 (1868): Voll., Faune Ent. Ind. Néer., iii, p. 42 (1868).

Megarhynchus rosiratus, Am. & Serv., Hist. Nat. Ins. Hém., p- 180 (1848) : Herr.
Bebdff., Wanz. Ins.,, ix, p. 303, t. 322, f. 999 (1853): Ellenr., Nat. Tijddskr. Ned. Ind.,
xxiv, p. 172, £. 81 (1862); Stal, Hem. Fabr.,, i, p. 41 (1868); Ofvers. K. V.-A. Forh,,
p- 645 (1870); En. Hem,, v, p. 123 (1876).

Clypeus of the head very long, bifid, with acute lobes; head, prono-
tam, hemelytra, body and feet, cinereous, immaculate; antenns alone
entirely rufous (&. rostrata, Fabr.). Very elongate: head porrect,
subulate, acute, sulcate in the middle: antennse inserted beneath the
head, pale at the base, rufous at the apex: pronotum smooth, a little
produced on both sides posteriorly, pale deep black before the margin :
the margin itself white: scutellum elongate, smooth, flavescent ; margin
white: hemelytra ferruginous, margin white: wings hyaline : body fla-
vescent, with a deep black spot on both sides at the apex (L. hastatus,
Fabr.). Long, 20 mill.

Reported from Philippines, Java, Sumatra, Cambodia, Cochin-China,
Siam, Burma, India, China, Sikkim (mihi).

440. MEGARHYNCHUS TRUNCATUS, Westwood.
Megarhynchus truncatus, West., Hope, Oat. Hem., i, p. 20 ( 1887) ; Dallas, List
Hem., i, p. 361 (1853): Walker, Cat. Het., iii, p. 498 (1868) : Voll,, Faune I’Arch. Ind.

Néer., iii, p. 43 (1868) : Stdl, En. Hem., v, p. 128 (1876).
Megarhynchus testaceus, Am. & Berv., Hist. Nat. Ins. Hém., p. 180 (1848):

Walker, 1. c., iii, p. 498 (1868).
Large: sub-parallel, testaceous-luteous, punctured fuscous: head
scuminate, scarcely bifid, pronotum simple, as broad as the abdomen,
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sides oblique, serrated: hemelytra fuscous, marked with pale lines:
apex of the abdomen truncated (Westw.). Form somewhat similar to
the broader examples of M. rostratus, Fabr., head and pronotum punc-
tured fuscous ; anterior lateral margins of the pronotum narrowly palles-
cent, not 8o strongly transversely rugose; distinct median longitndinal
line and fine anterior transverse wrinkle levigate ; posterior angles pro-
duced in an acuminate tooth (Stdl). Long, 21 mill.
Reported from Java, Penang, India, China, Assam (mihi).

441. MrGARHYNCHUS LIMATUS, Herr. Schaff.

Megarhynchus limatus, Herr. Schaff., Wanz. Ius,, ix, p. 303, t. 322, f. 998 (1853) :
8t3l, En. Hem., v, p. 124 (1876) : Distant, A. M. N. H., (5 s.), iii, p. 45 (1879).

Elongate-obovate, broadest over the pronotum: head bifid, & little
longer than broad: pronotum and scutellum grossly punctured, trans-
versely rugose : sides of pronotum serrulate, roundly prominulous and
moderately acute, though the angles are hardly prominent: scutellum
with five weakly elevated longitudinal lines: the hemelytra finely punc-
tured between the elevated veins: dark oohreous yellow; the feet more
ferruginous ; hemelytra between the veins, purple-red. Like and closely
allied to M. truncatus, Westw., from which it differs in having head and
pronotam shorter, stature broader, punctuation stronger, concolorous or
weakly ferruginous, rarely fuscous on the head : the lateral margins of
the pronotum are not pallescent, they are strongly rugose, posterior
angles slightly and somewhat obtusely prominulous, no levigate longitu-
dinal line or only a very obsolete one, no anterior transverse wrinkle or
ridge. Long, 20-21 mill.

Reported from Assam (mihi).

442. MEGARBYNOHUS TRANSVERSALIS, Westwood.

Tetroda transversalis, Westw. in Royle’s Ill. Bot. Him , p. liv, t. 10, f. 7 (1839) .
Dallas, List Hem., i, p. 356 (1851); Walker, Cat. Het., iii, p. 403 (1868).

Megarhynchus(?) transversalis,. 8tal, En. Hem., v, p. 124 /1876).

Fuscous-black : acutely bicornuted; anterior angles of pronotum
produced acutely forwards : pronotum and scutellum transversely striated :
corinm black, very thinly punctured ; membrane whitish: antenns and
feet black (Westw.). Long, 164; broad, 74 mill.

Reported from the Himalaya.

443. MEGARHYNOHUS DIVERSUS, Walker.
Megarhynchus, diversus, Walker, Cat. Het., iii, p. 498 (1868).
Testaceous, subfusiform, narrowest at the tip of the abdomen, thick-
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ly and minutely punctured ; some of the punctures black : head a little
longer than broad; juga lanceolate, connected: eyes not at all promi-
nent : rostrum extending to the fore coxs: antennm slender, second joint
much longer than the third, as long as the fourth; fifth longer than the
fourth : pronotum with the posterior angles prominent and nearly rect-
angular; sides in front serrated : scutellum attenunated, rounded at the
tip, with some black speckles along each side near the base: abdomen
with the hind angles of the apical segment extending beyond the anal
appendage : hemelytra more minately punctured than the pronotum :
membrane pellucid (Walker). Long, 12} mill.

Reported from India. Differs from M. truncatus, Westw., in having
the posterior angles of the pronotum more doeterminate and the thorax
more abruptly contracted.
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IV.—On certain Earthworms from the Western Himalayas and Dehra
Dun.—By ArLrrep GiBs Bourng, D.Se. (Lond.), CM.Z.S,, F. L. S.,
Fellow of University College, London, and Madras University. Com-
municated by THE SUPERINTENDENT OF THE INDIAN MUseUM.

[Received December 15th, 1888 ;—Read January 2nd, 1889.]
(With Plate III.)

Introduction.—These specimens were collected and placed in my
hands for examination by Mr. J. Wood-Mason, Superintendent of the
Indian Museum, Calcutta. They come from two localities, Dehra Dun
and Masouri. Dehra Dun lies at the foot of the Western Himalayas
and at no great elevation. Masouri lies at an elevation of 5—6000 feet
on the southern slopes of the Western Himalayas. }

The worms from Dehra Dun belong to the three genera Pericheta,
Perionyz, and Typheus. There is one species of each of these genera.
The Pericheta is P. houlleti, E. Perrier. The specimens of Perionyz are
none of them in a sufficiently mature condition to enable me to charac-
terize the species; they differ in the shape of the set® and in colour
from P. saltans, Bourne ; neither can they be referred to P. excavatus,
E. Perrier ; nor to P. m’intoshi, Beddard. The Typheus I have referred
to a new species, T. masoni. The worms from Masouri include three
species of Lumbricus, or at any rate of some genus or genera of the
Lumbricide, and two species of Perionyx. The specimens of the latter
are, like the specimens of Perionyx from Dehra Dun, immature, and do
not moreover appear to belong to any of the hitherto described species
of this genus. I refrain from naming the species of Lumbricus, because
I could only give an incomplete description and thus hamper any future
observer who obtains them in a fresh condition. The literature with
regard to the genera and species of the Lumbricide is already in great
confusion. I am now acquainted with seven distinot species belonging
to this family which occur in India.

'We have not at present many data with respect to the relation
between the altitude and the worm fauna.

I have stated® that Pericheta stuarti is to be found at an elevation,
of 5000 ft. and also at one of 1000 ft., but this has proved to be & mistake
which arose from my collector having mixed specimens from the two
localities. I cannot find P. stuarts at any great distance down the

ghaut.

#® On Indian Earthworms, Part I. Preliminary Notice of Earthworms from
the Nilgiris and Shevaroys. Proc. Zool. 8co. 1886, p. 667,
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Fletcher* has recorded specimens of the same species of worm from
different altitudes, e. g., Lumbricus nove-hollandie from the sea-level at
Sydney and from 2,700 ft. at Capertee; Perichata exigua from the sea-
level near Sydney and from Springwood on the Blue Mountains.

There is, I presume, nothing like the difference in climate between
these Australian localities that exists between that of any hill-station in
India and of the plains. So far as my observations go all the species
from hill-stations differ from those of the plains. I have found species
of Pericheeta, Acanthodrilus, and Moniligaster on the hills and other
species in the plains, but I have never found Lumbricus in the plains.
1 do not know how far the present collection is an exhanstive one from
the district, but so far it appears that Typheus is confined to the plains
or moderate elevations, while there is an undoubted Perionyx from
Dehra Dun, and of the three species of Perionyx previously described
P. saltans comes only from considerable elevations, P. excavatus and
P. m'intoshi come presumably from the plains, so that the genus Pertonyx
is also to be found at varying elevations.

None of the species in the present collection are identical with any
which I have hitherto found in Southern India.

PERICHETA HOULLETI.

I do not propose to give any lengthy account of this worm without
examining it in a fresh state. It is the less necessary to do so as the
existing accounts enable one to recognise it with great certainty. It
was originally described by Perrier,t and Beddard subsequently published
two notes upon the species.

In one} of these he has described the setee which are placed on
the clitellar somites as much smaller than the sete of the * anterior
pre-clitellar’ somites, and states that they terminate in a * dis-
tinctly bifid extremity ; the two points in which the seta ends diverge
at a considerable angle from each other, but are connected by a
delicate membrane. The opposite extremity of the seta, which is
imbedded in the body wall, is abruptly truncated. The whole seta
has not the S-shaped curve, which is so constant a character in the
group, but is carved only in one direction. As in the other setee of the
same species, and in the set® of earthworms generally, the middle part
is somewhat thicker; but this region does not lie in the middle of the

® Notes on Australian Earthworms. Proc. Linn. Soc, N. 8. W. 1886, p. 545;
1887, p. 387.

+ E. Perrier, Recherches pour servir a I'Histoire des Lombriciens Terrestres,
Nouv. Arch. d. Mus. t. viii, 1872.

$ Proc. Zool. 8oc. 1887, p. 389.
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sete, but is closely approximated to the posterior extremity; the part of
the sete which lies behind the dilated region is straight. The general
shape of these clitellar sete, apart, of course, from the bifid extremity,
is like that of imperfectly developed ordinary setee. That this is not
really the case with these set® is, however, clearly shown by the fact that
all the sete of the several rows comprised in the clitellum have precisely
the same shape, and also by the fact that in two specimens of the worm,
which were the first that came to hand, the structure of these clitellar
sete was precisely identical.”

The ordinary sete present also some variations in size. The seta
immediately on either side of the median ventral line is msually if not
always larger than the others. The setee on the clitellar somites in
my specimens agree with the minute description quoted above.

Perrier states that the gizzard occupies somite IX, but I have found
that the septa separating somites VIII—IX and IX—X are absent, so
that the gizzard may be said to occupy somites VIII, IX, X. This is
the position ascribed to the gizzard in P. few, P. indica, P. peregrina,
and is moreover its probable position in P. sieboldi, P. japonica, P.
musica, and P. annulata. These are all worms possessing other special
characters in common, and further investigation will probably add to the
list P. affints, P. birmanica, P. sumatrana, P. hasselti, P. robusta, P.
aspergillum, P. quadragenaria, P. elongata, P. schmardee, P. capensis, and,
possibly, P. queenslandica and P. darnleiensis.

The organs described by Perrier as testes are doubtless seminal
reservoirs; in position and structure they agree with these organs in so
many other worms. 1 have not, however, been’ able to find the true
testes, but could doubtless do so in fresh specimens. The spermathecs
and prostates have been described and figured by Perrier. I have
figured them in Pl III, Figs. 4 and 5. The number, position, and struc-
ture of the spermathec® bave been largely used as specific characters.
The structure of the prostate glands is a character of no less specifio

importance.

TYPHZUS MASONI, 8p. n.

Eaxternal characters—Length 130 m.m.; width 6 m.m. Prosto-
miam is short and broad and can be retracted so as to be hidden by the
first or buccal somite. The latter is but very slightly marked off from
the second somite and is as usual devoid of setee. The other pre-clitellar
somites consist of two, three, or even four annali.

The clitellum when fully developed extends completely round the
body in somites X1V, XV, XVI, nearly the whole of XVII, and a small
portion of XIII.
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The clitellum presents ventrally & very curious appearance owing
to the structures about to be described. Between somites XV and XVI,
and also between somites XVI and XV1I, there is a pair of oval depres-
sions in the middle of each of which stands a little papilla. Between
somites XIX and XX there are similar struotures, but the depressions
are much less marked and the whole thing is smaller. These structures
are a very little further from the ventral median line than are the
ventral pair of set® on each side. The male pores are placed in somite
XVII a little further still from the median ventral line; they are on
papillee which lie in very deep pits. These structures are shewn in Pl
111, Fig. 1.

The oviducal pores are placed anteriorly to the sete in somite XIV ;
they are separated from one another.

The spermathecal pores are very well marked slit-like apertures
placed between somites VII and VIII; they lie nearer the middle
line than do setes 8.# The dorsal pores, intersomitally placed, are
visible behind the clitellum ; they are especially well marked at the
posterior end of the body.

Nephridiopores are not visible. There are eight set® in each
somite ; they are confined to the ventral surface of the body. Their
arrangement in eight longitndinal rows is what chiefly strikes one on
examining a spirit specimen. In about the anterior two-thirds of the
body sete 1 and 2, and 3 and 4, lie nearer to one another than do sete 2
and 3, that is to say, the set® are placed in couples, but this arrangement
gradually changes and in about the posterior third of the body the eight
sete still lying in & row on the ventral surface are almost equidistant
from one another. The ventral gap remains however a trifle wider than
the interspace between auy two setee.

The full compjement of setee is present in the clitellum, but in
somite X VII setee 1 and 2 are replaced by the groups of penial setee
described below.

Septa.—The most anterior septum is septam IV—V (5. e, the
septum which forms the boundary between somite IV and somite V).
This and septum V—VI are very thick being exceedingly muscular.
The next septa which are developed are, I thiuk, septa VIII—IX, IX—X,
and X—XI. These are all fairly muscular and placed close together,
that is to say, they do not correspond in position with the external
divisions between the somites. It is therefore exceedingly difficult to

# I adopt the convenient system of numbering the sete suggested by Benham,
seta 1 being the seta which lies nearest the median ventral line on either side; seta
2 the seta immediately beyond seta 1 and so on.

15
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state with certainty which segments they really bound. All the re-
maining septa are very thin.

Alimentary Oanal.—The mouth occupies the usual position and
when the prostomium is protruded is overhung by it, but, as stated above,
the prostomium can be retracted so as to be completely hidden by the
buccal somite ; the mouth then appears to be terminal.

The buccal cavity and pharynx resemble those of T. orientalis.

The gizzard has precisely the structure described for that species.
It is “divided into two portions an anterior small thin-walled com-
partment and a large thick-walled portion, the gizzard proper, this last
has a nacreous appearance on the outside and is lined by a very thick
chitinous layer.” It lies between septum V—VI and septum VIII—
IX and thus extends over three somites (VI, VII, VIII). Muscular
bands are attached to the walls of the gizzard and pass to the body wall.

The alimentary canal is considerably dilated in somite XI or XII,
a pair of cesophageal glands being -present. From the gizzard up to
this dilation the cesophagus is narrow, and beyond the latter, until it
widens out at about somite X V1, it is also narrow.

There are four pairs of glandular bodies placed on the intestine in
the hinder region of the body. They ave all bi-lobed and lie below the
dorsal vessel and not above it. (Beddard states that they lie above the
dorsal vessel in T'. orientalis.)

~ Nephridia.—There are large tufts of nephridial tubules in the
pharyngeal region and a series of smaller tnfts in the other pre-clitellar
somites. I have especially noted the tufts which are placed near the
spermathecal ducts. I am unable, from the specimens I have, to enter
into further details with regard to the nephridia, but I have observed
nothing which differs from Beddard’s account of these organs in T'.
orientalis and T. gamms.

Generative organs.—I am anxious to examine other specimens before
giving a full account of these organs.

A pair of ovaries are present in the usual position in, I believe,
somite XIII, but the specimens being very contracted in this region it is
impossible to be quite certain as to the number of any particular somite.
The oviducts open to the exterior by a pair of pores placed in the
anterior half of somite X1V.

I have been unable to see the testes.

I have found a single pair only of seminal reservoirs and near them
a pair of bodies with a nacreous appearance which seem to be ciliated
rosettes, as, connected with these, I find the vasa deferentia.

I caunot be quite certain, but apparently both the seminal reservoirs
and the ciliated rosettes belong to somite XI; as mentioned above, the
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septum which I have calculated to be septum X—XI isa thick one, and
they certainly lie posterior to it. The seminal reservoirs are very large
and extend backwards over three or four somites.

The prostates (I reserve for the present any expression of opinion
as to the desirability of retaining this term or substituting for it the
term atria) are large and lie one on either side of the body. Each
consists of an irregularly coiled, almost orange-coloured, glandular tube
which is connected at one end with a muscular duct opening to the
exterior in somite XVII. The vas deferens is connected with this just
before it penetrates the body wall. There is a muscular sac containing
several very long and slender penial sete ; these project from the little
papilla which lies in the depression round the male pore. These setw®
are shewn in Pl. III, Fig. 3. There are two varieties, one of which is
nearly a quarter of an inch in length and much longer than the other.

There is a single pair of spermathecs, the apertures of which lie be-
tween somites VII and VIII, as shewn in Pl. II, Fig. 1. Each sperma-
theca is large, somewhat reniform in shape, and has arising from the hilus
a short, very stout and muscular efferent duct. Opening into the duct
near the hilus is a pair of diverticala. One of these is so deeply bi-lobed
as to almost form two separate little sacs, while the other is slightly
tri-lobed. Both have a very nacreous appearance which is not possessed
by the spermatheca itself.

General Remarks.—There can be mo doubt but that this worm
belongs to the genus Typheus, Beddard. Two species of this genus have
been described, T. orientalis* and T. gammse.+

I should have hesitated about placing this worm withount further
information in a separate species had not Beddard described this second
species T'. gamms ; but this worm differs as much from either 7. orientalis
or T. gamms a8 these latter do from one another. Beddard denies the
existence of a prostomium. If this is non-existent it isa very remarkable
fact. Beddard states that setee 3 and 4 are absent from the somites
which form the clitellum in 7. orientalis. He does not mention their
presence or absence in speaking of T. gammi. They are present in my
species, althongh not always visible on a mere external examination.
Beddard says nothing with regard to the arrangement of the set® in the
posterior region of the body, so that I am justified in concluding that
the arrangement which I haved noted is peculiar to my species; it gives
the worm such a striking appearance that one could hardly fail to notice
it. Beddard does not mention cesophageal glands as present in either
T. orientalis or T. gammi.

® Beddard, Ann. & Mag. Nat. Hist. ser. 4, vol. xii, 1883.
+ Beddard, Quarterly Journ, Microsc. Science, vol. xxix, 1888,
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There is still some doubt, I think, with regard to the position of
the septa in all species, and, until this is resolved, it is difficult to fix the
position of the testes, seminal reservoirs, and ciliated rosettes. Beddard
states that in T. gammi the two most anterior septa are septa IV—V
and V—VI; that one septum, presumably VI—VTII, is absent and that
¢ farther back are three thickened septa which lie between segments
VIII, IX and X.” Now, I believe, that in ascribing a position to the
internal organs we should determine the somite by the septa which
bound it. It is true that the septum often appears to have a position
which is not in accordance with the limits of the somites as marked
externally, but this may be seen in longitudinal sections to be due
to the fact that the muscular fibres of the septum adhere for some
little distance, either backwards or forwards, to the body wall. Bed-
dard’s statement that three septa lie between three segments” is
misleading. Three septa bound two somites. I would interpret-the
“three thickened septa ” mentioned above as septa VIII—IX, IX—X,
and X—XI. If this be the case the single pair of testes and ciliated
rosettes lie in somite XI. According to Beddard’s account of 7. gamms
they lie in somite X, while judging from his figure they would appear to
be in somite XII.

I propose to define the present species as follows : —

T. masoni.—Penial set® of two varieties lying together in the same
sac; the one variety very long, with a slight S-shaped curve and a sub-
terminal dilation at the distal extremity, while the proximal extre-
mity presents irregular transverse markings; the other variety shorter,
somewhat spear-shaped, the distal extremity flattened and furnished
with obscurely marked chevron-shaped ridges.

The sete in about the posterior third of the body are not arranged
in couples as in the anterior two-thirds, but are equi-distant from one
another, the ventral gap being slightly larger than the interspace
between any two setee.

The spermatheces are provided with two diverticula, the one bifid
the other obscurely trifid.

I do not suggest any modifications of Beddard’s definition of the
genus, but expect that some will be ultimately necessary. As far as we
know, neither the character of the divertioula of the spermathecs nor
the number of these organs themselves is of generic value. The number
of intestinal glands probably varies in different species, and, further, I am
not guite sare about the position of the testes.
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EXPLANATION OF PLATE III,

Fig. 1. Typheus masoni. Ventral view of the anterior somites. m. mouth ;
sp. spermathecal pore; . oviducal pores; dJ'. male pores; p'p*p°p*. copulatory
papille ; c. clitellum. The roman numerals indicate the numbers of the somites.

Fig. 3. Prostate gland, eto., of the left side from the same worm. ext. aperture
to the exterior (male pore) ; v. d. vas deferens; m. d. muscular duct of the prostate
gland; pr. the prostate gland ; p. s. sac containing penial setee.

Fig. 8. Penial sete from the same worm. One of each of the two varieties a.
and b. is drawn.

Fig. 4. Perichata houllets. Prostate gland of the left side. ewt. aperture to
the exterior ; m. d. muscular duct ; pr. prostate gland.

Fig. 6. Spermatheca of the same worm seen turned forwards. sp. Sperma-
thecal sao proper ; ap'. large ocecal divertionlum; ap®. small ccecal diverticulum.

I NN NS U
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V.—Notes on Assam Butterflies.—By WiLLiaM DomkrryY, Cincinnati,
U.8. A. Communicated by THE SUPERINTENDENT OF THE INDIAN
Museux.

[Received and Read January 2nd, 1889.]
(With Plate X.)

A collection of butterflies made on the Upper Assam frontier be-
tween August and December, afforded material for the following notes.
The specimens were taken partly in the hills beyond Margherita, on
the border of the independent Naga country, fifty miles due south of
Sadiya and the Brahmaputra, and partly on the Dibang and Dikrang
rivers north of Sadiya. The season was a very poor ome, the cold
weather commencing earlier than usual. The number of species taken
was s0 small, and some groups were so poorly represented, that I have
thought it best to postpone publishing a list of the butterflies of the
district till after my return there next spring.

The dry-season, non-ocellate brood of Mycalesis, Melanitis, Junonia,
etc., appeared about the end of September, and none but rubbed and
ragged individuals of the wet-season brood were seen flying after that
date. Zmona amathusia, a morphid, turned out to be also dimorphie,
as indeed might have been expected. My theory of the effect of drought
and humidity (somewhat like that of heat and cold on certain European
species) on the shape and ocellation of these butterflies has now re-
ceived confirmation from various sources. In Eastern Java and the
neighbouring islands of Sumba, Sambawa, and Timor, the seasons are
the reverse of those in India, the winter months—December, January
and February—being the rainy ones. I found the broods of the Satyridm
similarly reversed there, the wet-season form coming out late in the
autumn, and the dry-season ome in the spring. This is of course only
indirect evidence, but direct evidence has not been wanting. Mr. de
Nicéville, who early adopted my views on this subject, some time ago
reared Mycalesis mineus from the eggs of M. visala and has lately bred
both forms of Melanitis leda under natural conditions from the eggs of
the ocellate ome. This, however, took place at the time of the change
of monsoon. At any other time it must be very unusual for both forms
to come from the same parent. Two years ago in the early part of the
dry season in the island of Sambawa, I succeeded in obtaining both
Melanitis leda (determinata) and ismene from the eggs of leda by keep-
ing a wet sponge in the box in which the former species was reared.
I particularly recommend this experiment to naturalists living in the
East, as Melanitis lays its eggs with unusual facility in captivity, and the
larva feeds on young growing rice, which is always obtainable. My
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chief difficulty with this and other species resulted from my constant
change of abode. The dimorphism of many other species yet remains
to be demonstrated by breeding. But in these cases, the evidence of
the prehensores, in itself irresistible, added to the thousand signs and
tokens of identity obvious to any unbiassed field-naturalist, settles
beforehand what the results will be.

Another group in which much may be done by breeding is that of
the Eupleas included by Mr. Butler in Salpinz. Mr. Moore has de-
scribed a number of Assam species forming the majority of his genus
Pademma. These are not local varieties. In a single glade in the
forest one may find them all, together with dozens of intermediate
forms. I have collected species of Salpinz in various regions from
Malabar to Timor, and even in the smaller islands, where Fuplaas of
other types are among the most constant of insects, they varied to a
remarkable extent. In Upper Assam, where midamus is the dominant
Euplea, the Pademmas more or less resemble that species, and after
various fluctuations in the border-country between midamus and core,
they finally assume, in Lower Bengal, & tolerably fixed and constant
form (kollari) as a mimic of the latter.

In general, however, it seems to me that the results expected from
breeding will never be realized, and the formula now much in vogue
among lepidopterists—* these forms may be only varieties of but
till careful breeding has proved that such is the case, we prefer to keep
them distinct ’—is about as dangerous as can well be imagined. The
burden of proof is thus thrown on the unfortunate breeder, and the
describer feels that he can safely neglect the ordinary means of proving
a species, examination of a series of both sexes from more than one
locality, and an attempt to associate some structural peculiarity of form,
sex-mark or prehensores, with the proposed species, The Pierida have
especially suffered in this regard, and in particular Terias, Izias, and
Teracolus have been thus reduced to confusion thrice confounded.
Breeding can probably accomplish little with such genera. A group of
these butterflies, sitting together on the wet sand, will, in three cases out
of four, consist of but one variety, varying little; or, if there is another
present, it will usnally appear quite distinct. The next stream-bed may
contain quite another breed. There is no reason for supposing that these
varieties would not, in a majority of cases, breed true. It would be
only now and then that the breeder, having overcome the great and
greatly underrated (at least in the moister parts of the Eastern tropics)
difficulties of rearing a new generation, will find any great variation in
his specimens. But even this will prove nothing, because hybridism,
which undoubtedly takes place occasionally between butterflies unques-
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tionably distinct, must play a great part in such unstable races as those
of Terias. The results of Mr. de Nicéville’s previously mentioned experi-
ment with Melanitis (though not, I think, those of mine) may with
apparent justice be attributed by some to this canse. It is not by breeding
that species like those of Terias described by Mr. Moore from Mergui
will be invalidated. On examining the forms of different regions, one
observes that the genus varies similarly almost everywhere, that the
races have no well-marked habitat, and that every fresh locality and
season adds links connecting them. The cutting down of forests seems
to produce a general amalgamation of varieties which perhaps bred
truly before. Iwzias is & much more variable genus in the scrub jungles
of Mount Abu, than in the high forests of Burma. In the open country
around Calcutta and Rangoon, there is an inconstancy in the specimens
of Terias which will rarely be found in the neighbouring tracts still left
in their original state. The plants these butterflies feed on, instead of
growing here and there in open spaces in the forest, are spread uniformly
over extensive districts, and the wandering habits thus originated lead
to hybridism and the obliteration of local races. The varieties of
Teracolus, which are, so far as my experience goes, confined to dry, open
country, are by no means so locally true as those of the forest-haunting
genera.

It was perhaps the general destruction of forests in the long-settled
parts of the East-India, China, Java—whether by the agency of natare
or by that of prehistoric man, that gave rise to seasonal dimorphism
in the Satyride. In the wet, dark woodland, their ocelli served them as
a protection. Then came the change; the country was partly deforested,
and, instead of the former uniformly damp climate, there was a long dry
season in which the rank vegetation withered, the sunlight entered
everywhere, and the ocellate butterflies were rendered comspicuous.
Some species disappearcd from the regions thus affected, while others lost
their ocelli and assumed the angular shape and dull neutral colouring
of dry leaves, and so survived. In the less variable climate of the
equatorial regions, this has rarely taken place, and generally only the
ocellate broods are found there. And in desert regions, instances may
perhaps ocour where the ocellate form has altogether disappeared.

Other interesting examples of the effect of environment on insect
life may be mentioned. The large dark form of Hypolimnas bolina
called jacintha ocours along with the typical race in many neigh-
bourhoods. But I have generally taken jacintha in shady jungle,
while the other variety may be common in the dry, open country half a
mile away. In Assam I observed a remarkable case of similar change
in the female of Appias hippoides. The normal form is dark above and
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below, and but slightly clouded with whitish and dirty yellow. It was
usually taken in the forest, moving slowly about in the deep shade, or
lying perdue among the leaves. The other was almost as brightly
coloured with pure white and rich yellow as the male, differing chiefly in
the absence of the subapical yellow spot on the forewing below. Like
the male it was always flitting up and down the sanny paths at the
edges of the wood, only alighting from time to time for a moment or
two. Intermediate specimens occurred, and there was no possibility
that the species could be different; but the forms were so unlike that
they might almost claim to he called dimorphic. I might have hesi-
tated to adopt the conclusion that the differences corresponded with,
or perhaps resulted from, the difference in station and habits, if I had
not observed precisely the same thing in Apptas nero in Borneo and
the Malay Peninsula. Here again a female almost as richly-coloured
as the male,* flies about with it in the sunlight, and a dusky, dull
orange form lies hidden in the woods. But it is possible that these
differences in the female may correspond with those very slight ones in
the male on which Mr. Butler has based his Appias figulina, and that
two distinct species are in question.

In Euthalia and its-allies, great differences exist in allied species
in the costal vein of the forewing, which in some species is free, and in
some anastomosed with the first subcostal branch. I here give a list
of the species taken in Assam, and those in the Indian Museum, ar-
ranged with reference to this peculiarity :

With the costal vein free,
Symphaedra nats,
Lezias teuta,
Legxias teutoides,
Lexias recta,

# Unless my memory fails me, Mr. Forbes, in his “ Wanderings in the Bastern
Archipelago,” observes that the females of Belenois, Oatopsilia, Appias, and Hebomoia
are more conspicuously coloured than the males. Seen against the white floor of a
cabinet-drawer, or against a dusty road, they may be, but white backgrounds are
not to be found in the jungle as nature made it. There the male of Appias nero
goes by like a flash of living fire, and the pure white of the male of Appias leis or
the green-white of the male of Catopsilia are of a brightness almost luminous. The
dark variegations of the female obviously mitigate their brilliancy. Besides, even
the brightest-hued females are more retiring and fonder of the shade than the
males are, and hence less obvious. In all probability the female is only more con-
spicuous than the male in such extraordinary species as that justly called Hypolimnas
anomala by Wallace, and perhaps in a few such Lycenide as Biduanda thesmia and
Catapaecilma delicatum.

16



122 W. Doherty—Notes on Assam Butterflies. [No. 1,

Dophla evelina,

Dophla derma,

Dophla? dunya,

Euthalia lubentina,

FEuthalia phemius, (& mimic),

Euthalia aconthea,

Euthalia jama,

Euthalia telchinia, (a mimic),

Euthalia kesava,

Euthalia vasanta,

Euthalta garuda,

Euthalia ? francice,

Euthalia ? sahadeva,

Euthalia ? anyte,

Euthalia ? patala,

Euthalia ? nara.
But of these, one out of five specimens of nara and patala had the
costal vein anastomosed. And while all the seventeen males of kesava
examined had no anastomosis, it was invariably present in the eighteen
females placed under this species in the Calcutta Museum.

With the costal and first subcostal veins united.

Euthalia ? durga,

Lexias ? dirtea,

Lexias ? cyanipardus,

Felderia lepidea, (apparently a protected species),
Felderia macnairs, (apparently protected),®
Felderia iapis,

Felderia andersonii, (apparently protected),
Felderia satropaces, (apparently protected),
Felderia cocytina,

Tanaécia pulasara,

Tanaécta cibaritis,

Tanaécia nicevillet, (& mimic),

Tanaéciaj ahnu,

Tanaéeia adima,

Tanaéota aptades,

Tanaécia puseda,

Tanaécia ? anosia.

# It is mimicked by a new and remarkable species of Herona (?) of which both
sexes were taken by me in Borneo, and are now in Mr. Neumoegen’s possession.
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In durga one out of six males had no anastomosis, and similar cases
occurred in dirfea and cyanipardus, and apparently in satropaces. It is
obvious that this feature is not absolutely constant. I have a specimen
of Symphedra dirtea, female, in which no less than three very conspi-
cuous anastomoses occur, the costal vein being united with the first sub-
costal branch, the latter with the second, and that with the third. The
variation in Prothoé is mentioned below. Two years ago I made a list
of the Malayan species similar to the above, and it exhibited similar
irregularities.

The specimens described below are in Mr. Neumoegen’s collection,
unless the contrary is stated.

Family Sarveipz.

MrcaLesis (SADARGA) CHARAEA, Moore, (oculata). Margherita, only
the ocellate form taken.

Lerae Naga, n.sp. PL X, Fig. 4, 9. FemaLz, above dark fuscous.
Forewing with a broad white oblique band from the costa (near which
it is broader and whiter) to the submedian, above which it is suddenly
bent downwards, passing close by the end of the cell but not touching
it, its inner border distinct, its outer diffused. Hindwing with two pale
submarginal lines, the ocelli showing through the wing, especially the
white pupil of the fifth. Below uniform light fuscons-brown with a slight
bronzy lustre. Forewing, base unmarked except. by a very obscure darker
line across the cell, the white band as above, two straight pale submar-
ginal lines and five perfect subequal ocelli (ringed with pale violet), set
in nearly a straight line between the lower median and the lower
subcostal branch. Hindwing, with two irregular transverse darker lines
placed anusually close together, and enclosing a narrow space obscurely
glossed with violet. They originate below the costal vein, the inner
crossing into the cell at the origin of the upper discocellular, and
continuing parallel with it to the hind margin of the cell halfway
between the forkings of the median vein, continued obscurely throngh
the submedian space. The outer line runs in a parabola from the costal
vein to the upper median, skirting but not touching the end of the cell,
and, crossing the base of the upper median space, disappears above the
last ocellus. Ocelli six, all large, perfect, with white pupils surrounded
by black and ochreous and set in a large violet-whitish ring. The first
is within the line of the others, and is extremely large, the next three
subequal, the next larger, the sixth geminate, with two separate white

pupilled black spots ina yellow field. Two wavy submarginal pale
lines.
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A single fomale, near Margherita. It is very large—about three and
a half inches in expanse. The hindwing has almost no outer angle, the
forewing has the outer nargin straight (rounded in verma, etc.) and the low-
er angle not cut away (as in hyrania). The last bifurcation of the median
vein of the hindwing takes place a little before the end of the cell. The
species has no near allies. Lethe margarite, Elwes (Neorina® margaritem,
Marshall and de Nicéville), which it apparently connects with the other
Lethes, obviously differs in the white band of the hindwing below, and the
white scales diffused over the under surface. As in margarite, the white
band of the forewing is probably absent in the male.

Family ELYMNIADZ.

Drcris peaLn, Wood-Mason, Pl. X, Fig. 3, ¢. Sadiya and Mar-
gherita. The rEmaLe differs greatly from the male in this handsome
species. The tails are much longer than in the male—longer even than
in Elymnias caudata. Above, the wings are tinted with blue instead
of violet. Forewing with the subcostal band very obscure, the cell dark,
the disc pale. Hindwing with a conspicuons rufous-orange anal spot
occupying the entire breadth of the submedian space, the violet submar-
ginal band of the male replaced by a short bluish fascia thence to the
large discal and apical pale area. Below, the entire forewing, except the
cell and the outer margin, is clouded with large violet-white strise, and
80 is the apical and part of the discal area of the hindwing.

Family MoRPHIDE.

ZMoNA AMATHUSIA, Hew. (pealii, W.-M.). &. pealis appears to be
the wet-season form of amathusia, differing only in the less acute and
faloate forewing, the more distinct ocelli, and brighter colouring below,
the usual differences between seasonal forms in India. I took two
specimens of pealit near Sadiya in September. The outer margin of
the forewing was convex throughout, but the apex was slightly more
acute than in the type. On the first of December, I caught a single

ragged specimen of amathusic near Margherita, apparently quite
typical.

* That species is of course a Lethe. The true Neorinas are singular insects, and
can only be retained in the Satyride on account of the difficulty of putting them
anywhere else. I have often observed N. lowii in Borneo, the Malay Peninsula, and
Eastern Java (where, however, the local representative may be distinct). It is
continually changing its perch, flitting round and round the passers-by, and alight-
ing with the wings partly or wholly open. When flying, it has the strongest possi-
ble resemblance to Papilio helenus, and it may possibly be advantageous for a
scarce, rather weak-flying insect of morphid or satyrid afinities to resemble a ocom-
mon Papilio of powerfal and irregular flight.




1889.] 'W. Doherty—Notes on Assam Butterflics. 125

Family APATURIDE.

Poramis (or ApaTuRa) ULUPL n. 8p. Pl X, Fig. 2, J.

MAaLE, above, forewing, black, quite unglossed, markings light och-
reous-fulvous, the base, costa, hind-margin, and a few submarginal
touches diffused rufous-brown; two small light ochreous spots above
the radials, the upper largest; an obliquely transverse fulvous macular
band from the subcostal vein to the lower angle, the first three spots
being elongate-quadrate, separated only by veins, the last with a pale
space beyond it, the fourth well separated from the first three, outwardly
incised, the fifth subquadrate, diffused, close to the outer margin,
with a large black spot partly enclosed by its inner border, the sixth
slender, lying along the margin of the interno-median space; another
transverse band from the upper edge of the cell to the submedian vein
sloping obliquely outwards, and divided into three parts by the median
vein and its lower branch, ocoupying the middle half of the cell (with
a diffused streak at the lower angle, almost separated from it by an
oblique black crescent), the basal half of the lower median and half of
the interno-median space. Hindwing ochreous-fulvous, the abdominal
margin as far as the lower, and in the middle of the disc the
upper median branch, covered with diffused black scales, the apical part
also sordid, the veins dark, the marginal line and a broader submarginal
line thickened at the crossing of the veins, black, within which is a line
of five partly united dark spots diminishing anally to mere streaks. A
large and distinct black spot discally in the lower median space.

Below, forewing, paler tawny, the black spaces above replaced by
dusky fulvous ones, except a large black spot in the lower median space,
and a diffused blackish one below it, near the lower angle of the wing.
The two subapical spots, and a touch on the costa beyond the cell, lilac-
white. Hindwing light fulvous, the base slightly glossed, pale; a large
ocellus pupilled with purple in the lower median space; a lustrous lilac-
white band across the wing discally, bordered inwardly by a darker
ferruginous band broadest near the costa; a submarginal ferrnginous
line, within which are a few obscure lilac-white touches, between which
and the lilac band lie four good-sized lilac-white spots and some ferru-
ginous touches.

One male taken by Lieut. Hartert on the Dikrang near Sadiya, an-
other by me at Kobong between Sadiya and Margherita. One or two
others were seen.

This butterfly has no near allies. In general appearance it is
something like Dilipa morgiana or Sephisa dichroa. In its small body
and rather weak flight it resembles Apatura (Eulaceura) osteria, and if
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the female turns out to have two parallel raised processes on the under-
side of the abdomen, as in that species, it might be classed with it.
But it seems nearer the European iris, though so differently coloured.
The border is less serrate, the forewing more falcate, and its costa longer
than in any other Apaturs. The abdominal margin of the hindwing
is long and the outer margin not much rounded. The radial veins of
the forewing are unusually approximate basally, and the last bifurcation
of the subcostal is unusunally near the margin. It is remarkable
that the varieties of Apatura namouna and D:ilipa morgiana found in
the Naga Hills, judging from the specimens in the Indian Museum,
differ from Sikkim specimens and somewhat resemble this species in
their smooth-bordered elongate wings, weak bodies, and dull colouring.®

PROTHOE REGALIS, Butler, var. One ragged male taken near

® Tn a paper which appeared in this Journal in May, 1886, the corrections to which
arrived too late for publication, Potamis (Apatura) namouna was by a clerical error
placed among the Nymphalide, instead of among the Euripine at the top of the
preceding page. This group, like the Doleschalline and Charaeide (which by a
gimilar error were placed between the Apaturide and Nymphalide) seem inter-
mediate between the Apaturide and Satyride. As Charaszes is partially connected
with the Euripine by Prothoé and Mynes it had better be placed as a sub-family
at the end of the Apaturide. The name Bybliad® must be substituted for Eurytelidas.
Kallima, it seems, is a true apaturid, near Rhinopalpa and Hypolimnas. There
is no important difference between the Junonia and Apatura groups, though the
Vanessa group seems distinct enough. 8o much confusion arises from the use of the
names Nymphalis and Apatura, that it is a pity that they cannot be dropped
altogther. The Apaturide might then stand as the Vanesside, the Nymphalide
as the Neptide. The latter inclading Limenitis, Adelpha, Neptis, Euthalia, Parthenos
and their allies is a well separated group ; the former can only be separated from the
Satyride and Morphide by an artificial line. The long series of genera from the
most primitive morphid to the highest apaturid (Oynthia or Cethosia for instance)
forms almost an unbroken chain. The anomalous genus Pseudergolis, in which the
forelegs of the female, though small, are quite perfect, might be formed into & sepa-
rate family, or subfamily. The undescribed female of P. avesta, which exhibits this
peculiarity, has but little resemblauce to the male, but is a close mimic of Precis
sphita.
® Libythea seems more allied to Hamadryas and the Neotropide than to the
Pisride. Of the Erycinide, the American Lemonin® (with their reticulate eggs) seem
very much nearer the Lycenide than their Eastern allies are, though no doubt all
three are related. The arrangement adopted with the Hesperiade cannot stand,
and I have altogether remodelled it. The statement that the enclosed spaces (later-
ally) on the eggs of Lycenide were tetragonal was inadvertent. They are trigonal,
tetragonal, hexagonal, or wholly irregular, according to the genus and sub-family.
My work on eggs and young larvee still progresses, and on account of the great
number of genera covered, it may, I hope, prove a useful supplement to the labours
of Scadder and Edwards.



1889.] 'W. Doherty—Notes on Assam Butterflies. 127

Margherita, and one seen near Sadiya. The former agrees with regalis in
the dusky underside, and the very broad blue band and five blue spots
of the forewing above, but the hindwing and the base of the forewing
have an obvious violet gloss, though they are not, as in angelica, powdered
with blaish-white scales. The costal and first subcostal veins of the fore-
wing are well separated. Mr. de Nicéville thought that this occurred
only in P. caledonia (Mynes calydonia, Staudinger). But P. angelica has
the veins sometimes free and sometimes united.

Family NYMPHALIDZ.

TaNAECIA ADIMA, Moore. Margherita. This species has the hindwing
sometimes wholly brown, sometimes with a narrow maocular band of
blue over three or four spaces marginally. These and intermediate
forms are all found in the same locality. I am inclined to think the
species distinct from apiades, though very near it.

Family LyczNIDE.

Sub-family LyozNINE.

PirHECOPS FULGENS, n. sp., Pl X, Fig. 6, &. MALE, above black,
forewing with the cell, the interno-median space and the disc to the
lower radial, resplendent cyaneous blue in some lights, dull violet in
others, the black border wide, extending one-third towards the base.
Hindwing similarly blue from the lower subcostal to the submedian,
the black border somewhat narrower, especially towards the anal angle.
Cilia of hindwing whitish except at the ends of the veins. FguaLE,
above blackish, the costa and outer margin of the forewing darker.
Cilia of the forewing pale, of the hindwing white.

Below, both sexes pure white, a very slender dark marginal line,
a narrow submarginal white band containing & line of six minute dark
transverse streaks in the forewing and five in the hindwing, within
which is a narrow transverse ochreous-brown fascia very clearly defined
(in the hindwing by an obscure dark line on its inner border), extend-
ing across the whole breadth of the forewing and on the hindwing from
the upper subcostal to the submedian vein. Traces of slender discal
streaks in the forewing near the lower angle within the ochreous band.
Apex of forewing obscured with black scales, hindwing with a large
and conspicuous subapical black spot extending from the costa to the
lower subcostal vein.

Margherita, where it perhaps takes the place of P. hylaz. Accord-
ing to Mr. de Nicéville, that species is in Sikkim much commoner than
Neopithecops, which I did not see in Assam at all. But in the Chittagong
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Hill Tracts, at Sandoway and Bassein in Burma, in Tenasserim,
and in the Malay Peninsula, Pithecops is the rarer form. In Java it is
Neopithecops that is rare, another instance of its close faunal resem-
blance to the Himalayas. In the Celebes, I did not observe any Neo-
pithecops, but a large protected Pithecops (P. pheniz, Rober) is very
common and conspicuous. On the other hand, Neopithecops seems to
occur alone in Malabar (where I found it as far north as the Gersapa
Falls in North Kanara), and Ceylon, and also, so far as my experience
goes, in the islands of Lombok, Sambawa, and Sumba east of Java.

The genera differ 1n many important points. As regards prehen-
sores, the clasp (harpago) of Neopithecops, seen from the side, is simply
clavate at the tip, while that of Pithecops is long and slender and ends
in two opposing points like a pair of pincers. As to the egg, in that
of Neopithecops the raised lines form triangles laterally, in that of Pithe-
cops quadrangles. Both genera are apparently more or less protected,
and are mimicked by certain rare species of Logania (Gerydine) and
Cyaniris (Lycenine).

Sub-family Porrtiinz.

MASSAGA HARTERTIL, n. sp., Pl. X, Fig. 1, &. MAaLE, above black,
markings in some lights lustrous sea-green, in others more or less
bluish, the tips of the scales being blue and slightly bent down-
wards. Forewing with six submarginal spots, the upper five small
and subequal, arranged in a linear series, the lower slightly nearer the
base, oblong and much larger than the others; a slender oblique fascia
beyond the cell, divided by the radials into three parts, the lowest
longest ; a stripe along the lower side of the median vein, extending to
the base, a small part of it lying beyond the lower median branch,
which divides it ; beyond this a wider transverse discal spot, divided by
the middle median into two portions outwardly dehiscent; another
stripe along the hind margin almost from the base, the outer end in-
clined upwards, with a minute spot above its termination, separated
from it by the internal vein. Hindwing with a large pale costal area,
a tuft of long hairs, appressed in the direction of the apex, on a gland
which forms a raised elliptical line on the underside above the origin
of the first subcostal vein; submarginal spots four, a diffused one ex-
tending from the median halfway to the submedian vein, a large obliquely-
gemicircular one dark in the middle, in the lower median space, a narrow
crescent close to the marginal black line in the upper median space,
and a small diffused spot in the next space, partly united with the upper
discal spot. Discal spots three, one ococupying the submedian space
from its base, constricted in the middle, the clavate end occupying
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the whole breadth of the space; beyond this two spots of moderate size
in the median spaces discally. Below rufous-brown with a slight bluish
gloss. Forewing with a broad white band beyond the cell, from the costa
(where it is narrowest) almost to the hind margin; beyond it a broad
space of darker, richer brown, then a row of seven delicate whitish
transverse submarginal streaks, of which the upper three are most
distinct, crescent-shaped, the others obscure and irregular. Beyond
these a paler space, with three whitish streaks, parallel with and close
to the upper three of the inmer series. Margin chestnat brown, cilia
chiefly light. Hindwing, basal part unmarked, a broad white band

. crossing the wing from the costa, occupying the outer third of the cell,
jts inner margin well defined, and but slightly irregular. The disc is
covered with large rufous-brown markings in two very irregular series,
the first four (those above the radial) on a white ground, the others on
a ground obscurely clouded with violet and whitish scales. Two of
these spots in the inner series and the median spaces, are much larger
than the others, the outer one quadrate. A dark wavy outer discal line
extends on a white ground to the upper median, where it is interrupted,
and from there to the anal angle on a whitish ground. Marginal line
orange-brown, bordered inwardly by a silvery line, between which and
the wavy discal line are, in the upper median space a blackish area, in the
lower median space a gray area, and thence to the anal angle a blackish
line inwardly bordered with reddish. Cilia basally grey, outwardly
dark.

From Poritia phalena, Hewitson, (Singapore), of which it seems to
be the northern repiesentative, it differs in the narrow streak below the
cell in the forewing, with the bifid spot beyoud it, and in the long mark
in the hind margin. The hindwing below is quite different, much less
white, the discal spots larger and of the general ground-colour, the
submarginal spots absent and the apical rufous-brown space greatly
reduced.

In the right forewing the first subcostal branch is wholly absent.
This interesting aberrstion may be of frequent occurrence in this group,
and may have been the cause that Moore, Felder, and Distant passed
over this vein in their descriptions of the genus.

The eyy probably agrees with that of the other species of the
sabfamily. It is a traucate pyramid, the base somewhat convex, nearly
twice as long as wide; a horizontal apex, two vertical and two sloping
gides, the former trapezoidal, reticulate near their upper edges, th
Jatter and the =pex nearly square, delicately reticulute. In the
ovarinn tubes of the femnnle, these eggs are found in prirs, attached by
their bases, Along with those of Liphyra brassolis, they are the most
remarkable eggs in the family.

17
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The chrysalis somewhat resembles those of the Erycinide and
gtrikingly illustrates the singularity of the group. It is suspended,
not girt, but rigidly inclined towards the surface of the leaf. It is less
compact in form than that of other Lycenide, and is studded with
bristles. Of these a number on the side of the head are white, with
two black ones on each side of the top of the head, and one black one on
each side of the thorax above the thoracic angle. The second, third, and
fourth abdominal segments have each a lower white and an upper black
bristle approximate laterally, while the last segments have a number of
white lateral and of black subdorsal ones. The ground colour is ochreous
much marked with dark, especially on the upper surface of the abdo-
men, cach segment having a black line near its hind margin, except
the first which has two distinct black spots dorsally. The wing-covers
are veined aud bordered with brown. :

I name this species after my fellow traveller in Assam, Lieutenant,
Ernst Hartert, the ornithologist and African traveller, who obtained the
sole specimen.

Sub-family THRCLINE.

ZrraYRUS PAVO, de Nicéville. A single specimen taken near Mar-
gherita at only four hundred feet elevation. Though a male, it precis-
ly agreed with Mr. de Nicéville’s description of the (unique) type,
which was very likely also & male, though described as a female.

TicHERRA ACTE, Moore. The very distinct dry-season form, non-
ocellate and dusky fuscous below, was first seen in November, as well as
that of Cheritra freja, while that of Loxura atymnus appeared early in
October.

Dacanana vipura, Horsf. This species, which is rare in Assam,
though common in the Malayan region, has tte habit of alighting on
the underside of leaves (with closed wings), disappearing in the act as
if by magic. It is a ground butterfly, living among bushes. Neomy-
rina hiemalis, which alights in preciselv the same manner, is on the
other hand a tree butterfly, and rarely descends within reach of the
uet. When flying it strongly resembles the white rpecies of Cyresis
and the moths of the genus Urapteryz, the latter being apparently a
protected group.

Family PariLioNina.

PariLio (PangekANOPsis) rLFPHENOR, Doubleday. Two males of
this rare species, Dikrang near Sadiva.

Parivio (Eurr®orsis) TELFARCHUS, Hew, The undescribed femnle
of this species appears to be dimorphic, one form resembling the male,
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and the other the female, of Fuplawa midamus (linnei). Both were
taken on the Dikrang ncar Sadiya.

Family HesPERIADE.

Gehlota-group.

Grr10TA, n. g. I separate Plesioneura sumitra, leucocera and their
allies under this name. The typical Plesioneura, alysos, Moore (? = curvi-
fascia, Felder), is closely allied to Astictopterus and Kerana. Like them
it lies quiet in shady places, flying only now and then, and slowly ;
alighting with closed wings. The egg, like that of Kerana, is of the
lowest type among butterflies. It is limpet-like, greatly flattened, red,
leathery, mnearly smooth (the ribs are visible only near the base), with
a broad transparent basal carina. Sumitra is on the other hand one of the
swiftest and most active of insects, incessantly whirling around flowers,
or patrolling up and down a path, almost invisible from the rapidity
of its flight. Like 1ts allies of the Tagiades group, it alights with open
wings. The egg is more than three-fourths as high as wide, generally
white, with very numerous (three times as many as in Tagiades), sharp-
ly cut ribs, and a greatly contracted base without carina. I postpone
a comparison of the structure of the imagines.

GeHLOTA PINWILLI, Distant. One male, Margherita, agreeing well
with Mr. Distant’s description and figure. The species resembles
kypsina and other Cethostas in colouring. If this is a case of mimicry
it has its parallel in that of an Agarista only two inches in exparse,
which obviously mimics the great Bornean Hestias. The enemies of
butterflies seem not quite able to grasp the fact that they do not grow.

Suastus-group.

PLASTINGIA MARGHERITA, n. 8p., Pl. X, Fig. 5, &. MaLg, above black,
with light golden-ochreous trarslucent markings, and richer orange-
ochreous opaque ones. Of the former there are on the forewing, two
unusually large, elongate-quadrate, subapical ones, separated by a vein,
the lower longest: one large oblique cellular one of hour-glass shape 3
and three discal ones in echelon, of which one is very large, occupying
the entire breadth of the lower median space, irregularly pentagonal,
twice as long as broad, separated from the cell-spot only by the black
median ve.n ; the other two smaller, elougate, broadest ontwardly Also
with the followine opaque markinrs :—one above the cell and one in the
interno-mediau space, extending ohliguely from the internal vein, not
far from the base. 10 the 1 wer mwedian vein, which separates it from the
basal purt of the large. discal spui. Hindwing with a large irregulur
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ochreons patch in the disc just beyond the cell, consisting of two trans-
lucent areas joined by the opaque orange-ochreous base of the upper
median space, the outer one larger, obliguely quadrate, between the
lower subcostal and upper median branches, the other occupying the
basal part of the lower median space.

Below blackish, the veins, except near the abdominal margin of both
wings, widely bordered with reddish-ochreous. Forewing with the
rufous costal area extending over the upper part of the cell ; that in the
interno-median space much larger and paler than above. Hindwing
with a number of lustrous lilac markings in the black spaces between
the reddish nerve-rays, namely, two in the cell, the basal one elongate,
one at the base of the costa, elongate, two in the upper subcostal space,
the outer one elongate, one in the lower subcostal space, quadrate, and
three in the median and submedian spaces, in a line receding from the
border. Cilia ochreous.

Oae male, Margherita, and a similar one, Sadiya. The species is a
Jocal form (differing in the large subapical spots, the absence of the
outer—fourth—discal spot, the undivided cell-spot separated from the
interno-median one, and in the ochreous patch of the hindwing con-
sisting of two hyaline and one opaque space and confined to the disc)
of another found in the three Indo-Malayan islands, the Malayan Pen-
insula, and Mergui, but everywhere rare. The Javanese form (calli-
neura) seems, judging from my specimens, to differ but slightly. The
single, very worn Mergui specimen, taken by Dr. Anderson, has been
identified by Mr. Moore as Plastingia latoia, Hewitson. But that
species (and P. callineura, Felder, which is regarded as conspecific
with it) has been described and figured by Hewitson, Felder, and Dis-
tant with ochreons submarginal spots on the hindwing below, no blue
ones being mentioned. In any case the above-mentioned characters
separate my species as a distinct local form.

The egg of several species of Plastingia examined by me generally
resembles that of Suastus. But like those of Hesparia satwa, de Nicéville,
and the species of Cupitha, though in a lesser degree, it possesses a
Javge crown-like mass of white cells apically, surrounding the micro-
‘p)-leq, as delicate in structure as the finest lace. They—are the most
beautiful butterfly-eggs known to me.

Ismene-group.
CAPILA JAYADEVA, Moore. One female, Margherita. I mention this
species becanse according to Mr. Elwes it has never been recorded from
anywhere except Sikkim.
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Tagiades-group.

SATARUPA NARADA, Moore. Margherita, where S. bhagava also
occurs. :

CaLLiaNa pieriDoIDES, Moore. This extraordinary genus and
species were described from a single bad specimen without locality,
from Grote’s Indian and Burmese collections. I obtained several males
near Margherita, but no females. They fly in the darkest parts of the
forest towards the end of the afternoon,* alighting, like the other
butterflies of the Tagiades group, with outspread wings. In the morn-
ing they lie concealed, adhering closely to the underside of leaves.

No one who sees it floating lazily with level wings up and down
the bed of a stream, its pure-white upper surface singularly conspicuous
in the gloom of the jungle, can doubt that the species is protected.
I see no reason to suppose that it mimics any Pierid. In a very vague
way it resembles the geometrid genus Euchera, which is likewise pro-
tected, and has somewhat similar habits.

The entire body and wings of this butterfly are saturated with a
powerful and delicious odour of mingled vanilla and heliotrope. This
is often perceptible as it flies past. After pinching the insect, the scent
is sometimes obvious for hours afterwards on one’s fingers. After lying
two weeks in its paper, adried specimen still gave out perfume. None
of the sweet-smelling lepidoptera known to me, not even the Lethes,
Euplaas, or Callidulas have a more powerful odour. Yet it seems to
have no specialized scent-organs (such as those genera have), unless
the tufts on the hind-tibie, present in many other hesperians, be so
considered.

I unluckily caught no female, though I once saw a male circling
round a dark-coloured hesperian, which escaped. It is perhaps rash
to speculate where certainty may before long be attained, but the
female is most likely dark. For the male seems protected only by the
intensity of its sweet odour (just as the aromatic herbs of Hymettus
and Cyllene, as the shepherds there told me, are protected from cattle
by the same pleasant fragrance that attracts the bees), and no female
known to me has any sweet odour at all. Odours common to both

* Prof. Wood-Mason tells me that this is a common habit among the Hesperiade.
In Cachar a great many species used to come late every afternoon to visit a certain
plant with blue flowers. This seems to me a most interesting faot, illustrating the
close relationship between the Hesperiadee and the Sphinges. I have never observed
anything similar myself, though some of the Ismenes, especially the house-haunt-
ing sorts like Parata chromus, etc., often fly about at sunrise and sunset, alighting
on rocks and walls. -
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sexes are, a8 in Agarista, Radena, and Acrea, invariably bad. And I
know of no case where a female has any peculiar odour of its own.

1 add figures of Remelana yajna (Himalayas) and Castalius man-
luena, Felder, (Nicobars), described in this Journal in 1886.

Fig. 1,

»

”

»
”»

2.
8.
4.
5.
8.
7.
8.

EXPLANATION OF PLATE X.

Massaga hartertis, n. sp., d*, p. 128.

Potamis (or Apatura) ulupi, n. sp., d&', p. 125.
Dyctis pealii, Wood-Mason, ¢, p. 124.

Lethe naga, n. sp., £, p. 128.

Plastingia margheritq, n. sp., d*, p. 181.
Pithecops fulgens, n. sp., d', p. 127.

Remelana yujna, Doherty, d*, p. 184.
Castalius manluena, Felder, &, p. 184.
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V1.—The Tornadoes and Hailstorms of April and May 1888 in the Doab
and Rohilkhand.—By S. A. Hirw, B. Sc., Meteorological Reporter to
the Qovernment of the N.-W. Provinces and Oudh.

[Received October 6th ;—Read November 7th, 1888.]
(With Plates IV—IX.).

The early part of last hot weather was remarkable for the number
and severity of the atmospheric disturbances which occurred all over
Northern India. In the beginning of April the most violent disturbances
took place in Bengal, and chief amongst these was the tornado at
Dacca, an account of which has been published in this Journal (Vol.
LVII, Pt. II, p. 185) by Mr. Pedler and Dr. Crombie. At the end
of April and in the beginning of May there were several very destruc-
tive storms of a similar character in Robilkhand and the Upper Doab,
together with a number of less violent disturbances accompanied by
hail on the outer Himalayas. The peculiar and distinctive feature of
the three most important storms of this period was the extraordinarily
destructive character of the accompanying hail, which, owing either to
the immense size of the hailstones and the velocity with which they
fell, or to the great quantity of the hail and the low tempcrature it
caused, was most unusually fatal to human and animal life, as well as

18
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destructive to crops and trees. All the storms referred to occurred
on the 30th April or the 1st May; though in some places there was a
slight tendency to their recurrence on the 2nd May.

GERERAL WEATHER OF THE PERIOD.

The general features of the weather of Northern India during the
week ending with the 2nd May may be gathered from the following

tables compiled from the telegraphic reports published by the Simla
Meteorological office.

26th April, 1888.

On the 26th the atmospheric pressure was nearly normal all over
Upper India, but the westerly winds of the previous days had fallen off
in strength and many calms were reported, whilst easterly winds were
advancing over Behar and eastern districts of the N.-W. Provinces.
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1889.] and May 1888 in the Doab and Rohilkhand.
27th April.
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Simla .o | 28°225| 4 .065( 625 72‘5' 631 N.E. | .. [66] 2 ...
Chakrata ... [23:240| +.071/67'2| 76'8/60'8] S. W. 7 124|...| ...
Mussooree... | 23'390| +.062|66'5/ 76:0,60'56] N. 14 [37|...] ...
Ranikhet ... [24°028| +.032|70°0| 770,685 W. 8 131...[ ...
Lahore ... |29'706( +.024/86°7/103°1(699] C. 2 (38] 2| ... Clear.
Ludhiana ... |29'679| +.013|837,104'8/73'0] C. 1 (37 8| ...
Roorkee . [29-727] +.052(88-8; 103-1| 721 8. 5 [41)...] ... Hot wind.
Meerut ... |29-742| +.049/81'9 108'8,71'9) N. W, 8 37| 4/ ...
Bareilly .. |29-744] +.044{80°4/101'3/70'6| 8. E. 4 (64]...] ...
Gorakhpur...|29-783| +.027|74'8| 94'8{703/S.S.E.| 6 [74( 4] ...
Ajmere ... |29°798! +.04984°3/103-882:5| W. 16 [50,...] ... | Strong wind.
Jeypur ... [29774| +.016/88'6/1051|78'9] N. W. | 7 138]...| ... Dust haze.
Agra e |29°725( +.002]91°2(107°0,80'9] W. 8 (28)...] ... Hot wind.
Lucknow ... |29-768| +.028|77-7/106'3/73'8| E. 5 |71)...] ...
Allahabad ... | 29-741| + .025|80-7|105°6| 741 E. 6 [60f 1] ... Daust haze.
Benares ... [20-746| +.020!77:6{104'8/ 740 E. N. B.| 7 [70[...| ...
Patna e |29°779] +.018|76:0] 91°4(/68'7|E. N. E.| 9 |81]10] ...
Gya . [ 29746 +.002|88:7/102°5/73'3| N. E. 6 159|...| ...
Sutna eee | 29°720| —.086/90°7/104:6{ 741 N. 9 [18(...] ... Hot wind.
Nowgong ... | 29-741| —.002|86'8/106'6/75'6] W. 8 25...] ...
Jhansi . | 29°721 —.004]90-7( 108°5| 85" 4IN N.W.| & l34- o

Pressure had increased slightly on the 27th but the distribution was
almost unaltered. The weather was still fine and rainless, but the
easterly winds continued and humidity was increasing over the eastern

districts.
28th April.
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uusaooree ... |28°350| —.040/70-0| 766|610/ C. 14 (36{ 7] ...
Ranikhet ... [24:020] —.008| 715 77-0/ 61" Ww. 8 (33]...| ..
Lahore ... |20-660| —.045|81-2(1041(70:-4 ©. | 1 [s5|8| .. Gloomy.
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Ludhiana ... | 29-619| —.060185-2(107-8({71'0] C. .. |32| 8§ ...
Roorkee ... |29657| —.070(808(103'6|70'1| N. E. 6 |27 6| ... Hot wind.
Meerut ... | 29°658| —.084 (858 (1052 (72:'9| N. W. 8 |40|...| ...
Bareilly ... [29'676| —.068 |81'9 1028 70'0| 8. E. 4 |64 8| ..
Gorakhpur... |29-767| —.01677-7| 92'8|73-8/8. 8. E.| 1 |75 1| ...
Ajmere ... |29750| —.048 84:8(103°3(81'6] W. 16 |50 5| .. | Strong wind.
Jeypore ... |29742| ~.082/87'6105°1|769| N. W. | 8 |44] 6| ...
Agra vee 129°695| —.030(90°7 1096 [814] W. 7 124{...] ... Hot wind.
Lucknow ... 129730 —.038|82'2 (10563 |75°8 E. 6 (62]...] -.
Allahabad ... (29-713| —.028 873 [105°6 |77-6) E. 4 49|...| ... Dust haze.
Benares ... |29 707| —.039 (82'4/101°8 |79:0 E. 6 |61|. . .
Patna . |29°761| —.018(80°6| 909 |72-7 E. 6 |74...| ...
Gys . [29°785| —.011/85-7 1081|788 N. E. 4 (56]...| ou
Sutna . | 297711 —.009 (927 (107-2|77°'6] W. 12 |15|...| ... | Strong wind.
Nowgong ... |29-728| —.018/91-8(107:1 (74'6] W. 4 118)...| ...
Jhansi ... |29708| ~.018 (906 (1086 [84°'4| N. W. 7 181] 2| ...

The barometer had now commenced to fall briskly on the N.-W.
Himalaya and at adjacent stations, and this fall was accompanied by a
further advance of the easterly winds along the outer hills. The
humidity was slightly less at most of the observing stations, but cloud

had increased over the hills.

There was still no rain.

20th April.
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Chakrata ... | 23-179| —.014|68'2| 79'3/59-3] C. 6 |a0| 2| Fine.
Mussooree.,.. | 23-834| —.016/69'0| 77-0{60'0] N, 13 |48 2|
Ranikhet ... |24'014| —.006|68'5| 79-5/62'5| W. 8 (45(...] ...
Lahore ... |29'605| —.055/817/104'169:9] C. 2 |47 4f ...
Ludbiana ... | 29-586| —.033|867|107-3|74'6) C. | ... [39] 4| ...
Roorkee ... |29 622| —.035/85:3|1041{78°1| 8. 3 35| 2 ..
Meerut . |29-645| —.013|81'9|106-2|78'9] N. 2 165 IOI =
Bareilly ... |29'644| —.032(859 1028780 B.E. | 8 |56/ 4 .. .
Gorakbpur... 20692, —.075/812| 963|773 8. 8. E.| 6 (67 2 ...
Ajmere ... |29666| —.084/853(104-3/82:0/ W. |13 (52| 6| ... | Hot wind.
Jeypore ... |29°661| —.08187-6/1066|79'4| E. 8. E.| 7 [36 8| ...
Agra . 129-624| ~.071)892|110°6/844) W. | 6 [32! 8| |
Lucknow ... |29-673| —.05%7|86'6|102:3/78'8] C. 2 |50| 5| ... Fine.
Allahabad ... |29-637| - .076/88'8/106'6{79'3 E. N. E.| 4 |48 4| ...
Benares ... |29:655| —.062/84'0/1048/81'4| E. 5 [59| 8! .
Patna ... |29°747| —.014(80'1| 949/767| E. 6 [s2l..| o
Gya ... |29°691| - .044/89-7|101°5/76'3!  C. 4 (56| 7| ...
Sutna . [29°616| — 095|987/ 107-2|77'1’ W, 10 (28|...| ... | Strong wind.
Nowgong ... |29-641| — .082!92:8(1081/77:6] W, 5 (25! B| ... | Hot wind.
Jhansi . |29-690| ~.018(90°6/109'5/849, N. W. | 6 28 4 ... Fine.
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On the 29th there was a further considerable fall of the barometer,
especially over the western desert. Pressure was now unusually low
everywhere. Strong west winds were blowing over Rajputana and
Bundelkhand and the temperature in the day time was very high,
mazxima of 110° and upwards being reported for the previous afternoon
at Agra and other places. The humidity had increased considerably on
and near the hills, and there was more or less cloud everywhere, but still
there was no rain except a few drops at Delhi.

30th April.
g TEMPERATURE. WIND.
i | & .
4 8 B o Weather
2 |dl .
STATION. :3 £ ) ) 3 |o|% Remarks.
g 5 ] s |4l
8 le.ll 8 2 ("B 3
g |95 |*| (8] 8 |g[i34
E a° < 4 o 8 B9 "
8 |w 2| A (==&
Simla ... | 23-077| —.067)60°8| 72:5/500| N.E 52 6| 048]
Chakrate ... |23°110| —'069|60°6| 74'3|48'2| E. 10 [64{10/0°14] S‘rong wind.
Mussooree... | 28'264| —.070|63°0] 74:0|62:6| N. E. | 20 (48| 8| ... |Distantlightning.
Ranikhet ... |28'934] —.080/66'6| 76'5/68'0) C 8 65| 5| ... Fine.
Lahore ... |29°457| —.148/86:2|101-6/68'5( S. 8. E.| 1 (36| 8| ...
Ludhiana ... |29-476| —-110|867|105'3{ 76'6| C. .. (34] 8 ...
Roorkee ... |29'666| —.056/80'8/103:6/71'1] 8. 8 |69] 4| 0°18|Thunder storms,
with hail.
Meerat ... |29674{ —.071({82'4|106:2|73'9| N. E, 8 |58| 2 ...
Bareilly ... |29670| —.074/82'9/104'3|73'0| 8. E. 5 63| 3| ...
Gorakhpar... | 29'626] —.066|71'3| 99-8(66'8| 8. 5 (88| 5 086 Dust storm.
Ajmere ... |29°600| —.066|83'8(103:3,80'56f W. 14 |51 5| ... Hot wind.
Jeypore ... [29'600| —.061|85'6/1066(75°4| N. W. | 7 [30| 7| ... Dust haze.
Agra . | 29°668] —.056(882(109'5/81'9| 8. E. 7 145| 3| ...
Lucknow ... |29-590| —.083(82'7|105'3|74'8| E. 6 |50] 3| ...
Allahabad ... | 29'623| —.014(84-8/105°1{81'6| E. 6 |65 6| ... Dust haze.
Benares ... [29637| —.018/806/106'8/79'0 N. 6 |64 7] ... ”
Patna ... 120°680| —.06769'5| 970/69'7|N. N, E.| 9 [95/10 ... |Distant lightning.
Gya .. |29°619] —.072!88-2(104'5{76'3| OC. 6 (67| 8001
Satna .o |29°578| —.038|95-2|107-7:85°5,W. 8. W.| 12 (18 4‘ Dust haze.
Nowgong ... | 29576 —.065(93-8/108°1/85°7] W. 6 |20 3 .. Dust storm.
Jhansi ... | 29°552| —.138/937/109'5/90'9] W. 6 |26 ‘ Dust haze.

On the morning of the 30th there was a still further fall of pressure,
especially in the Punjab, but the distribution remained almost unaltered,
and resembled that which obtains about the beginuing of the rainy
season. The winds were easterly over the hills and the whole of the
country north of the Ganges. The changes of humidity were various,



140 S. A. Hill—Tornadoes and Hailstorms of April [No. 2,

but the sky was generally clouded. Slight rain had fallen on the hills
the previous evening and there had been a thunderstorm with hail at
Roorkee.

1st May.
g TEMPERATURE. WIND.
i | & ;
iy ® 5l Weather
2 <
STATION. 2 a . § ol Remarks.
] : . K]
E18| § |=|83=
Bolsi| E |8 3 |53 9
5-8 sl g E ERETE] E
=1 < 3 el B o (=19
5} o | & [ S = =D
Simla ... | 28099, +.022! 52:0| 7011495/ S.E. ... {70| 8/0°88
Chakrata ... [23'175 +.065;47'4 738|462, E. 11 190110/ 0-86|  Drizzling.
Mussooree... | 23830 +.065 48'56] 73:56{47'0{N. N. E.| 20 {87/10|0-59| Thunder storm.
Ranikhet ... |24°077| +.143 51'5| 755, 50°0) E. 8 92'10 061 Raining.
Lahore ... |29'415| —.042'84'2/101°1{78'4| 8. W. | 7 [3410| ... | Dust storm.
Ludhiana ... | 29-514| +.088,807 993|781 8. 8 |a3...| ... ”
Roorkee ... [29711] +.145,70'3| 986|677 E. b |74) 9 0‘26'Distantlightnin¢.
Meerat ... |29°677| +.103 759(101'3/67-0| N. E. 6 |71{...{0°80,
Bareilly ... [|29'689 +.119| 78'9(102:8/70'5| E. 8. E.| 9 |61| 2/0°'15| Dust storm.
Garakhpur... | 29751 +.125178'2 878|738 E. 6 |72 11 ...
Ajmere ... [29°651 +.051|798 1013776 W. 17 (66|... ... | Strong wind.,
Jeypore ... [29:625| +.025 85'6(105'1/81°4| W. 6 148...| ... Dust haze.
Agra . | 29°645| +.077|85°2/107°5;79°9| 8. E. 9 49 2| ...
Lucknow .. |29 714{ +.124/80.7/104'8/75'8] E. 5 |68|...] ...
Allahabad ... | 29-715| +.092(83°3|105°1| 78°1 E. 8 162...] ... Dust haze.
Benares ... [ 29732 +.095! 79-1| 103'3| 76'5 E. 7 72|...
Patna ... 129735 +.055 79°6| 874722 E. 7 |78....|0°08] Showery.
Gya .. | 29739 +.120 84'2| 99-0/72-8 N. 11 |63 4] ...
Sutna v | 29686 +.108 92:2| 107 2|80'6|W.N. W.| 15 (23|...] ... Strong wind.
Nowgong ... | 29686 +.110 89-3/107°1/83-2( W. 7 180,... Hot wind.
Jhansi ... |29°643| +.091/88'6/1105/86'4| 8. W. | 8 41].. .

A rapid rise of pressure had now taken place over the whole region
except in the Punjab. The gradients were steeper than usual and the
winds strong. Easterly winds continued over the same region as before.
Temperature was still very high in Bundelkhand, but had fallen else-
where. Many dust-storms were reported with slight rain.
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2nd May.
-
% TEMPERATURE. WIND.
o
i€ | & .
< 9 o) : Weather
STATION. :3 E ) § NE Remarks.
= lglEl g |2 S
£ le. g £ (P IEEE
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M| D o | & | H a E R
| I |
Simla ... (28179 +.080. 65756 63'0i 66’1 B.E. | ... 52| 9 ... l Dust haze.
Chakrata ... [28'243! +.068 556 57'8 492 E. 12 |77:10 056 Strong wind.
Mussooree... | 23°394' +.064 59°0 55'0!46'5 S.S.E.| 13 |76 4} 104 Hail Storm.
Ranikhet ... |24°081 +.004:58'6 €32 490 C. 8 (73{ 4073/ Threatening.
Lahore ... (29680 +.26575'1 881655 C. 11 15610, ... | Dust storm.
Ludhiana ... |29:698| +.184 812 90-2.78:1] 8, 745l "
Roorkee ... |20763| +.042/75'8 826697 8. 4 |62! 4! 0°35 Distant lightning.
Meerut ... [29°764] +.087.77°9 83‘2|69‘0I S.E 53 63| 8,018
Bareilly ... |29'755, +.066 824 921 72°'0E. 8. E.| 9 |52 2 010
Gorakhpur... {29756 +.005 797, 928,738 E. 8. E.| 5 |74...| ...
Ajmere .. |29'776| +.125/81'3 988|726 8. W. |11 (32 .| .., Dust haze.
Jeypore ... |29775 +.150 8161021/ 749 N. N. W.| 10 [25...| ... "
Agra o | 29°743| +.098(85° 211045 770 E. 8 I51)...] ... Hot wind.
Lucknow .. |29-750| +.036|86'6 102:3{76'8| S.E. |- 6 80|...| ... | Dust storm.
Allahabad ... | 29747| +.082|88'3/105'6/80'6| 8. 8. E.| 6 66/...| ... Dust haze.
Benares ... 129737 +.005! 84'4/103°8 80 4 E 6 (70...| ...
Patna e |29°748| +.018(86°6] 97-0,76:7 C. 7 172]...1 ..
Gya ... | 29762 +.023/86:2/102'0/76'8, N. E. 5 68...] ...
Sutna . |29°759| +.078/93:2(/106:2/7660 W. 13 [19...] ...
Nowgong ... | 29-754| +.068|89-8/106'1|{76°6] W. 2 (33...] ... Hot wind.
Jhansi ... |29-731| +.088|89-6(106'5/85'9/S. 8. W.| 8 4l|,..

There was a further very large increase of pressure over the whole
region, especially in the Punjab, where it exceeded & quarter of an inch.
The barometric depression in the Punjab had nearly filled up and a
secondary depression had appeared in the eastern districts of the N.-W.
Provinces. The winds were still easterly along the foot of the Himalaya,
and very strong easterly winds had been blowing at the hill stations the
previous afternoon. A great fall of temperature had taken place since
the previous ‘day and many dust-storms with rain had occurred. Hail
had fallen at Mussooree and Delhi. On the 3rd a further fall and redis-
tribution of pressure took place with the effect that westerly winds again
set in over the whole region.

These observations indicate that, from the 26th April to the end of
the month, there was a steady inflax of moist air from the east over the
northern half of the Gangetic plain and the outer Himalaya; that
during this time there was a constant high temperature over the regions
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to the south of the Ganges and Jumna ; whilst from the 28th onwards
the barometer fell steadily, so that on the morning of the 30th it stood
unusually low, especially in the Punjab. - Something then occurred to
cause a rapid fall of temperature and rise of pressure, so that on the
morning of the 2nd May the distribution of pressure was greatly altered,
and its absolute value everywhere much higher than on the 30th, whilst
the temperature at the northern stations had fallen many degrees. To
account for these changes the morning observations show only a few
dust-storms with hail in one or two places. There had been in the
interval several violent tornadoes; but as none of them (except one
which passed over Delhi) went near any of the meteorological observa-
tories, the daily reports give little or no indication of their ocourrence.

The weekly reports of rainfall compiled by the district officers
also throw very little light on the origin or progress of these storms.
They only record the quantity of rain which fell, or, in the case of hail,
the quantity which happened to remain and get melted in the funnel of
the gange. When hail falls with great velocity and rebounds to a
considerable height, the part which is caught and melted in the gange
is evidently always much less than the total quantity which falls into
it, and bears no constant relation to what falls.

The district returns of rainfall for the Meerut, Rohilkhand, Kumaon,
and Sitapur divisions for the four days from the 29th April to the 2nd
May, inclusive, are as follows (the rainfall is recorded at 6 p. M., any
which falls after that hour being included in the total for the next day):

g‘ APRIL, May. .
K} Distriot. Station. E
B 29th. | 30th. | 1st. | 2nd. | B
a ) |3
( (| Mussooree 040 | 127 ... 167
Kalsi . 1110 | 1'10
Dehra D 7 | Debra .., oo | ees 014 | 054 | ... 068
ohra Lun ***] | Chakrata we| o | 014 | 036 | 056 | 106
Ambari 020! 070 | ... 090
|| Bhogpur O I e 070 | ... 070
(| Saharanpur oo [ e 040 [ 050 | ... 0-90
Roorkee e 080 | ... 080
8 gnkll:: d oo [ ees - 3;0 ees 0';0
eoban e | wee 70 | ... 070
54 Saharanpur  ...{| jardwar wo| o | 085] 045 ... | 080
= Muhammadpur .| .. | 010 | 080 | ... | 090
Naiashahr e | eee ons .o
Jarauda .o
(| Shamli... wl| wo | . | O 070 | 090
Budhana oo | aee 010 | ... 010
Muzaffarnagar 106 | 0080 | ... 135
Muzaffarnagar ... | yool; Jansath .| ... | 180 | 020 | .. | 200
Bhainswal . .o
L (| Kandhla R
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ivision.

District.

Station,

APRIL.

May.

29th

80th

Meerut (concluded).

Rohilkhand.
A

Rohilkhand (concladed).

Meerut

Bulandshahr

Aligarh

Bijnor

Moradabad

Pilibhit

Bareilly

Budaun

Shahjahanpur

oo

e
oo

.er
eoe

Sardhana
Meerut ...
Mawana

Bagpat ...
Ghaziabad

Hapur
Garhmukhtesar
Sikandarabad
Bulandshahr
Aunupshahr
Khurja
Narora...
Dayanatpur
Khair ...
Aligarh
Atrauli...
Iglas ...
Hathras
Sikandra Rao
Balanpur

Bijnor ...
Nagina...
Dhampur
Najibabad
Chandpar
Thakurdwara
Moradabad
Amroha
Hasanpur
Sambhal
Bilhari ...
Pilibhit (City)

Bisalpur
Puaranpur
Amaria...

Mirganj
Nawabganj
Aoula ...
Barielly
Karor ...
Faridpur
Babheri ...

Bisauli
Gunnaur

' Sahaswan

! Budaun
Dataganj

I Pawayan

, Tilhar ...

. Shajahunpur

| Jalalabad

Pilibhit (Kutchery)

vee

0’10
0-30

ver

098
090
030
070
810

1-45
020
1-20

ese

070

030
024
060

2:90
1'50
o010
018
070
0-80
1'10

085
150
1'56

19
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g APRIL. May.
£ District. Btation. =
E 29th | 30th | 1st | 2nd | B
a &
(| Champawat | 028 | 240 | ... 268
Pithoragarh ...| 006 | 069 | 078 | 017 | 169
I Almora .| 017 040 | 120 | 026 | 203
Kumaun ...4 | Naini Tal ..] 030 1'10 | 240 | ... 380
: Haldwani .| 050 | 160 | ... ... | 210
g Ranikhet Obsry. ...| .. | 0116 | 128 | 011 | 1'50
R ,»  Treasury..| 029 | .. | 094 043 | 166
G Pauri ... 092 012 | 104
M || Garhwal { Srinagar we| o | 070} 070 | 010 | 1:50
Rudarpar we| . | 060f 070 .. | 130
Tarai Kilpuri... .. {020 .. | o20
L aral .- Kashipar w| . | 0O10]| 090]| 010 110
Batarganj w! w | 010|080} ... | 040
( Sitapur... - . o 0566 | ... 066
. Biswan ... v | eee 050 | 050
Sitapur g Sidhaali
. Misrikh
E_ Hardoi d v .
. Shahaba:
£ | Hardoi g Saudila...
w Bilgram .
Kheri ... w|007| .. |004| .. | O
Kheri { Muahamdi P 020 | ... 020
L Nighasan T N e .. e e

The disturbances which produced rain or hail on the 30th April
and 1st May were thus pretty gemeral over all the north-western dis-
tricts of the N.-W. Provinces, but in most places they were of an ordinary
character like the thunder-storms which freqnently occur in the hot
weather months. The storms which were of tornudo-like violence and
destructive to human life were much more limited in their scope, as
may be seen from the district reports and newspapers.

NuMBER, TIMES OF OCCURRENCE, DURATION AND PATHS OF THE TORNADOES
oF THE 30TH APRIL AND lsT MAY.

On hearing of the violence of the Moradabad storm and of the occar-
rence of the same storm, or others nearly coincident with it, in the sur-
rounding districts, I issued a circular to the chief civil officers of Meerut,
the Tarai, and all the districts of the Rohilkhund Division. The circular
and the replies are printed in the Appendix. Of the Delhi storm I have
received no local reports except those which appeared in the newspapers,
some cuttings from which are also appended.

The somewhat conflicting evidence of these reports regarding the
time at which the storm visited each place may be summarized as
follows :— -
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I. Storm of 30th April.
Place. District. Time of Character of Storm.
oocurrence.
Gunnaur Budaaun. 6 p. M. | Slight, without precipitation.
Sahaswan Do. 6 p. M. | Slight, with small hail.
Budaun Do. 6 p. M. | Moderate, with hail.
Hapur Meerut. 4-6 p. m. | Slight, with small hail.
Mawana Do. 8-10 r. M. | Severe, with hail.
Meerat Do. 6 p. M. | Slight dust storm only.
Amroha Moradabad | Evening. | Slight, with hail.
Moradabad Do. 6 p. M. | Most destructive, very severe hail-
storm.
Thakardwara .. Do. Evening. | Slight, with hail.
Baheri . Barielly. 6-8 p. M. | Destructive, heavy hailstorm, several
men killed.
Nawabganj Do. 7-9p. M. Ditto. ditto.
Bisalpur Pilibhit. 10-12 p. M. | Severe, with large hailstones.
Puranpar - Do. 7-10 p. M. | Slight, with hail.
8everal places ... Bijnar. Evening. | Very slight, with hail in places.

From this summary, taken in connexion with the rather indefinite
ideas of time possessed by the native tahsildars on whose statements
it is founded, it appears that there were at least three distinct storms
of the character of tornadoes over the Rohilkhand plain on the after-
noon and evening of the 30th April, not to mention the hailstorms which
occarred the same day at Naini Tal, Mussooree, and other places on the
hills.

(1.) The Moradabad tornado, appears to have originated or been
first felt near the ground, in the vicinity of Hapur, the southern tahsil
of the Meerut district, between 4 and 5 p. M. Thence it proceeded
eastwards, gradually increasing in intensity, passing to the south
of Amroha and striking Moradabad with full force about 15 minutes
past 6. It then crossed the Rampur State, reaching Baheri and
Nawabganj in Bareilly about 8 p. M. and being still of destructive
violence. Afterwards it passed eastwards across the Pilibhit district
to the border of Kheri, which it probably reached between 9 and 10 p. u.,
the violence of the storm at the same time gradually abating. Its
course, shown on both the charts for the 30th April, was about 150 miles
in length and the time occupied in trayersing it about 5 hours. The
velocity of translation was thus something like 30 miles per hour. Re-
garding the time of passage of the central most violent region over any
given point no exact data are obtainable. The Collector of Moradabad
estimates it at 15 or 20 minutes, but says, *“ It is of course not easy to
determine the ezact point of time when the storm stopped.” The
breadth of the strip of country over which the irees were blown down
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does not seem to have been anywhere quite a mile, and if this be ac-
cepted as the diameter of the dangerous area, the duration of the
destructive wind, with the above.mentioned rate of progression could
not much exceed two minutes.

(2.) The Mawana storm was a small one occurring late in the
evening. It passed eastwards, crossing the Ganges into the south of
the Bijnor district, and the north of Moradabad (Thakurdwara). It
may have originated in the afternoon and crossed over into the Doab
from the districts west of the Jumna, but I have no information on
this point.

(8.) The Budaun storm, also of no great importance, probably
travelled nearly from west to east along a path stretching from Gunnaur
to the north of the Budaun tahsil, parallel to, and simultaneously with,
the Moradabad storm. Regarding the time of occurrence there is,
however, a conflict of opinion; it is stated to have occurred later as
Gunnaur than at Budaon. If this be so, it must have travelled from east
to west in a contrary direction not only to the other storms of the same
and following days but contrary also to the usual course of all tornadoes
which have been observed, at least in extratropical countries.

The probable courses of (2) and (3) are shown on the charts, bat
there is no means of determining the whole distance traversed or the
velocity of progression.

II. Storms of the 1st May.
Place District, | Time of Character of Storm
N oocurrence. .

Delhi Delhi. 3-4 p. M. | Destructive, enormous hailstones.
Ghaziabad w.| Meerut. Afternoon. Ditto. ditto.
Sambhal «.. | Moradabad. | Evening. | Slight.
Hasanpur Do. Do. Slight.
Jaintipur ... |Shajahanpur.| 2-3 p. M. | Very destructive with hail.
Tilhar Do. 8p M. Ditto. Hailstones enormous.
Shahjahanpar ... Do. 4.5pP. M Destructive, hail moderate.
Dataganj ... | Budaun. 4 p. M. | Moderate with hail.

The above table shows that there were at least two violent storms
over the region on the afterpoon of the 1st May, one of which passed
over Delhi and Ghaziabad and the other over Tilhar and Shajahanpur.

(1.) The Delbi storm apparently approached that city from the
west or north-west, passed over Delhi about half-past 3 in the
afternoon, crossed the Jumna to Ghaziabad, where it was still of extreme
violence and accompanied by enormous hailstones, and in the course
of evening, time not stated, reached the Sambhal and Hasanpur tahsils
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of Moradabad district, but died out before reaching Bilari. The dis-
tance from Delhi to Sambhal is about 85 miles and the whole course of
the storm was probably not less than 100 miles. As the times of its
passage are not exactly stated, no estimate can be made of its rate of
progression. The breadth of the belt of country damaged by it is
estimated by the Pioneer correspondent at 2 miles.

(2.) The Tilbar storm commenced near Datoganj in the eastern
part of Budaun district probably about 2 p. u., though the local report
from Datoganj says 4 p. M. It passed over Jaintipur about 2-30, and
Tilhar at 8 or 3-30 p. M., reaching Shajahanpur between 4 and 5 p. u.,
its intensity at the same time gradually diminishing. Beyond Skahja-
hanpur it has not been traced as a violent storm, but the disturbance
probably passed into Sitapur district and was the occasion of same rain-
fall there. If the assumed time of commencement be correct, this storm
took about 21 hours to travel from Datoganj to Shahjahanpur, a dis-
tance of about 35 miles; or if we may suppose that the times assigned
to its passages over Datoganj and over Jaintipur and Tilhar are equally
erroneous, the one being as much too early as the other is too late (an
assumption which would make the time of its passage over Tilhar agree
with the statement of the Pioneer correspondent), the time occupied in
passing over this distance would be about an hour less. In the one case
the velocity of translation would be 14 miles an hour, and in the other
23, both of which estimates are considerably less than the velocity
found for the Moradabad storm. No exact details of the breadth of
country affected by the storm or of the duration of its passage have
been received.

In these estimates of the rate of progression of the several distur-
bances mentioned, it is assumed that the destructive tornado and the much
more widely felt hailstorm are identical. This assumption is open to
question, but I know of no criterion by which the two phenomena can be
satisfactorily distinguished. It seems to me that a tornado is only a vio-
lent whirlwind which reaches to the ground, whilst an ordinary thunder-
storm or a hailstorm may be quite as intense in its gyratory motion as a
tornado, but at some level considerably above the ground.

DIreCTION AND FORCE OF THE WIND IN THESE STORMS.

The reports all agree in stating that the storms commenced with
a strong west wind which unroofed houses, uprooted trees, and did
damage in various other ways, and that after a short time the wind
shifted to North-West, or North, at the same time slacking considerably.
In one or two cases a further veering to North-East or East is reported.
though, after the storm was over, the wind again blew from the west.
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There can be no doubt, therefore, that as in the case of the 600 tornadoes
in the United States investigated by Finlay, the wind blew in whirls
according to the usual law of cyclonic circulation for the northern hemi-
sphere ; but the whirling movement was combined with a rapid move-
ment of translation from West to East which had the effect of
greatly increasing the velocity of the westerly currents blowing on the
south side of the centre, and partially or completely annulling that of
the easterly currents on the north side. The velocity of the wind in the
Moradabad storm has been roughly estimated at 60 miles per hour. If
this be accepted as the velocity of rotation, the actual velocity of the
west winds must have been about 90 miles, and of the easterly ones only
30 miles per hour.

It is greatly to be regretted that in nomne of the storms mentioned
was any competent European officer able to devote his time to the
local investigation of the direction and force of the wind, by the exami-
nation of its destructive effects on buildings and trees, a task which has
been so0 ably performed by Dr. Crombie in the case of the Dacca tornado.
It is also to be regretted that no local meteorological observations are
forthcoming ; though, as Mr. Mackintosh, the Collector of Moradabad,
very justly remarks, when people’s roofs have been carried off, or are
tumbling in, the circumstances are not conducive to the taking of correct
observations.

Except at Moradabad no estimate has been made of the velocity of
the wind. The Collector of Bareilly estimates its pressure at Baheri
and Nawabganj during the passage of the Moradabad storm at 28 bs. to
the square foot, which would correspond to a velocity of about 75 miles
an hour, and is probably not far from the truth. At Tilhar, the force
must have been very considerable. Trees were blown to distances of
10 or 15 yards, and roofs were carried 25 or 30 yards. For the Budaun
storm the tahsildars give curious and fanciful estimates of the wind’s
force, which at one place was considered equal to the strength of 3
elephants and in another to 16 horses combined. One curious effect
of the pressure of the wind is given by the Moradabad correspondent of
the Civil and Military Gazette. A train of empty goods waggons, stand.
ing on a siding at Moradabad station, was blown along the line to a
distance of nearly two miles, where it came i}lto collision with a strong
bullock, and whether owing to this accident or to a shift of the wind’s
direction it was there derailed, and tore up the line for a considerable
distance.

As regards ascending currents near the centre of the tornado, the
Moradabad report indicates the probability that there was a strong
aspiration in an upward direction. The way in which the verandahs
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of the Collector’s house were ‘shorn away,” and the massive masonry
portico dislodged by the wind, as well as that in which the roofs of
houses were lifted bodily off and carried to a distance, are hardly ex-
plicable except on the assumption of a powerful upward component in
the wind’s motion.

ELECTRICAL PHENOMENA.

Except at Delhi, the existence of thunder and lightning in connexion
with the storm is not expressly mentioned; for by an oversight, no
direct inquiry was made regarding this point in my circular. I have
been privately informed, however, by a resident of Moradabad, that the
tornado commenced there also as a thunderstorm, and there can be little
doubt that as in almost every case investigated by Finley in the United
States, all these storms were accompanied by electrical disturbances.
No casualties from lightning are mentioned except the death of one
man in the Bareilly district.

Hair.

At every place without exception, from which anything like a full
account of the local storm has been received, hail is reported. In
many instances, the fall was light and the hailstones were small, not
larger than a “grown seed,” that is, about as big as a pea, and similar to
what fallsin ordinary hailstorms. Inthe Moradabad storm, however, the
quantity of hail ard the velocity with which it fell seems to have been
enormous, though the size of the hailstones was not great, not larger
than a pigeon’s egg. The hail which accompanied the same storm in
its passage over the Bareilly district later in the evening was of a similar
character, the average weight of the hailstones being about an ounce
(3 chittack). The extraordinary thing about this hail was its fatal
effect upon human beings. It is difficult to believe that over 230
people could have been killed in one district and 16 in another by
showers of ice pellets no bigger than boys’ marbles; but such would
seem to have been undoubtedly the case. The Collector of Moradabad
reports that men caught in the open and without shelter were simply
“‘ pounded to death” by the hail. The hailstones were therefore pro-
bably falling from such a height that they approached the ground with
a velocity in something approaching to the same order of magnitude
as that of a rifle bullet. It should be borne in mind, however, that
immediately before the storm, the temperature had been very high, and
that many, if not the majority, of the deaths due to it may have been
occasioned by the persons exposed to its fury being knocked down and
temporarily packed in ice. The shock to the system, especially of a
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thinly clad native of India, under such circumstances, would probably
in many cases be sufficient to cause death. At Bisalpur in Pilibhit dis-
trict some of the hailstones are said to have been § seer (13 b) in
weight, but these must have been aggregates of many individual stones.
At Puranpur they were the size of plums, that is to say, about the
same size as at Moradabad.

The bail which fell on the 1st May, though less fatal to human
life, owing to the longer warning given of its approach, consisted of
very much larger stones. The Delhi correspondent of the Pionecer
vouches for one stone as much as two pounds in weight, though this
was doubtless an aggregate of several smaller ones; for the writer says
. that for two minutes the fall presented the appearance of a shower of
lumps of ice. The stone as big as a man’s fist and weighing 2} chittacks
(41 ounce) picked up by the same observer may have been a single one,
for the occurrence of such is confirmed by a writer in the Civil and
Military Qazette, who says that at Ghaziabad many hailstones as large
as cricket balls fell. The form of the stoues was a *flat oval” pro-
bably like the disc or button shape often observed in smaller hailstones.
Many persons are said to have been cut and wounded by these large
hailstones, and at least one was killed outright, having his head split
open. At Tilhar the hailstones which fell the same afternoon appear
to have been almost equally large. The Assistant Collector says they
were larger than goose eggs at Tilhar, while, in the west of the tahsil,
they averaged nearly 3 inches in diameter. The Pioncer correspondent,
a European gentleman who was in camp near Tilhar, says, however,
they were only as large as turkey’s eggs. They were probably not
spherical, and three inches was perhaps about their longest dimension,
instead of the mean diameter.

Finlay has found (Professional Papers of the Signal Service, No. VII)
that, out of 192 cases of tornadoes accompanied by hail in the United
States, the hail preceded the tornado in 135 cases, followed it in 76, and
coincided with it in 4 cases. In these Indian storms the bail seems in
all cases to have occurred either simultaneously with the most violent
phase of the storm or after its first fury had passed. From the Morada-
bad report it appears that the ¢ hurricane” and hail occurred simul-
taneously. In the Tilhar storm, at every place where it was observed,
the first and most violent wind came from the west and afterwards it
suddenly veered to the north, when the hail commenced. At Jaintipur
there was a distinct pause between the two gusts of violent wind,
probably coincident with the passage of the actual centre of the storm.
The hail scems therefore to have fallen chiefly over the western half of
the area affected by the storm at any given instant.
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DEesTRUCTION OF LIFE AND PROPERTY.

By far the most destructive of these storms was that which pass-
ed over Moradabad. Over 230, and probably close upon 250, people
were killed in Moradabad alone, chiefly by the hail. Sixteen men were
killed by hail, one by lightning, and 7 by falling trees and other causes
in the Bareilly district, and 5 men are reported as killed in Pilibhit.
The casualties thus amounted to about 230 in all, not counting any
which may have occurred in the native state of Rampur, over which the
storm passed.

In the Tilhar storm only about a dozen men were killed altogether,
and the number of fatal cases at Delhi was about the same.

The damage done to crops and trees has been variously estimated,
and probably but little reliance can be placed on any of the reports
regarding this point. The estimates of the value of animals killed and
buildings injured or destroyed are more trustworthy. At Moradabad,
where by far the greatest destruction of property as well as of life
took place, the total damage done is estimated by the Collector at
Rs. 100,000.

RELATIONS OF THE TORNADOES TO OTHER METEOROLOGICAL PHENOMENA.

Under the head of general weather it has been stated that, for several
days preceding these storms, there had been a steady influx of moist
easterly winds into the area affected by them, and that latterly this
was combined with a general fall in the barometer, whilst after the
storm there was a rapid increase of pressure, and west winds set in
again over the whole region. There may, therefore, have been some
direct and obvious connexion between the distribution of pressure and
the genesis of the storms, though the observations made at 8 A. M., when
the air is still undisturbed by the convection currents set up by the daily
action of the sun, do not show this connexion clearly. Atall the stations
mentioned in the preceding tables, and at several others in the same
region, meteorological observations were made at 10 A. M. and 4 Pp. M.,
as well as at 8 A. M. The principal observations made at these hours
on the 29th and 30th April and the 1st and 2nd May are here given, the
actual pressures as well as their values at sea-level being shown. For
the hill stations the latter are of course very doubtful, and in reality
have no meaning whatever; but the region affected by the storm lies
80 close to the hills that its relation to the general trend of the isobars
could not be properly shown without extending these over a part of the
mountain region. 1In reducing the observations of the hill stations
to sea-level, the temperature has been assumed to increase downwards, or

20
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to diminish upwards, at the following rates, which have been determined
from observations in the day time in the month of May in North-Western
India, and are given at p. 358 of a paper on the Winds of Northern
India, published in the Phil. Trans., Vol. 178,

Height. Temperature Decrement.
Sea-level to 1,000 ft. 7-3°
1,000 to 2,000 ,, 61
2,000 to 3,000 ,, 51
3,000 to 4,000 ,, 41
4,000 to 5,000 ,, 32
5,000  to 6,000 ,, 2:3
6,000 to 7,000 ,, 15
7,000 to 8,000 ,, 08

Some of the barometric observations appear to be in error to the
extent of a tenth or a twentieth of an inch. These are marked with
a note of interrogation.
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For 4 p.M., the hour nearest to those at which the storms occurred,
the sea-level pressures and wind directions have been laid down on a
chart for each day, and the isobaric lines have been drawn for differences
of ‘05 inch. On the charts for the 30th April and 1st May the tornado
tracks are also shown.

On the 29th, there was apparently at 4 p. M. an anticyclonic area
over the Nepal Himalaya and North Bebar, with an extension running
north-westwards over Northern Oudh and the outer hills. The lowest
pressure was in the vicinity of Sirsa on the border of the western
desert, and a long V-shaped depression extended from it towards Agra
and Bundelkhand. An independent region of (hypothetical) low pres-
sure occapied the interior of Kumaan and Garhwal.

On the 30th, the pressure had fallen considerably in most places, but
risen at Chakrata and Simla, and the gradients between Simla and
Ludhiana were very steep. The lowest pressure was at Lahore, but a
succession of V-shaped isobars projected south-eastwards to Sutna.
The winds were light and somewhat irregular, though on the whole
consistent with the distribution of pressure. The three storms whose
tracks are marked appear to have originated in or near the line of
lowest sea-level pressure and to have proceeded eastwards nearly at
right angles to the isobars, that is to say, up the slope of pressure, a
statement which appears somewhat paradoxical, seeing that the strongest
winds were from the west, or in the same direction as the paths along
which the storms progressed.

On the 1st May, there had been a considerable rise of pressure over
the whole region, especially over the hills of Kumaun and Garhwal. In
Dehra Dun the gradients producing S. E. or 8. winds at low levels were
excessively steep, but over the rest of the region they were much the
same a8 on the previous day. The line of lowest pressure indicated by
the vertices of the V-shaped isobars was however shifted a good deal
to the south, and now extended from the vicinity of Sirsa through
Alwar to Sutna. Over the Gangetic plain, the winds were light and
irregular, but, west and south of thoe Jumna, they blew steadily in the
directions indicated by the distribution of pressure. Both the storm
tracks shown lay well to the north of the line of lowest pressure, and,
as on the 30th April, the storms progressed in opposition to the baric
gradient.

On the 2nd May, there were still steep gradients over the Eastern
Punjab and adjacent hills, but over Rajputana, the N.-W, Provinces, Oudh,
and Behar the pressure was nearly uniform, and the two isobars shown
on these regions of the chart took peculiar and unusmal courses. The
anticyclone over North Behar and Nepal had disappeared, and the eastor-
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ly winds over the submontane belt were dying out. Next morning, as
above stated, westerly winds reasserted themselves right up to the
mountains of Nepal.

It is clear from the study of these four charts that there was no-
thing in the general distribution of pressure at sea-level, even just
before or during the progress of the tornadoes, to account for their
formation. The general features of this distribution on the first three
charts are identical, yet violent storms occurred in several places on
the 30th April and 1st May, whilst there was nothing of the kind on
the 29th April, if we except a small hailstorm which came on late in the
evening over the Siwalik hills and Roorkee.

In his Tornado Studies for 1884 (Professional Papers of the Signal
Service No. XVI), Finlay has found that tornado tracks in the United
States lie almost invariably to the S. E. of a region of low pressure, that
is to say, they lie on the side of the depression covered by warm moist
winds from the Gulf of Mexico. The analogous position for the upper
Gangetic plain would be the N, E. side of the depression over which
moist winds from the Bay of Bengal blow, and this is where the storms
uuder discussion actually occurred. But while the American tornadoes
in all cases travel almost parrallel to the isobars and in very nearly the
same direction as the S. W. winds proper to the octant in which they
are found, four at least of the five storms here described, and very
probably the fifth also, travelled against the baric gradient and against
the wind previously existing at the level of the plain. It is extremely
likely therefore that the conditions of pressure which produced these
tornadoes were not those existing at sea-level (for these, in a region
including high mountains, are to a great extent hypothetical merely),
but rather those obtaining at some definite higher plane in the atmo-
sphere, probably, as pointed out by Mr. Archibald in a review of a
French work on the experimental production of such disturbances on.a
small scale (Nature, Vol. XXX VIII, p. 104), at the place where cloud for-
mation begins. If once a tornado is commenced at this level, it may be
maintained foran indefinite time by the energy converted from the poten-
tial to the kinetic form in the condensation of vapour; and the movement
may be rapidly propagated downwards by means of the viscosity of the
air, and by indraught from below towards the partial vacuum in the
vortex.

Now, though the situation of the Rohilkhand plain and Upper Doab
at the foot of the Himalayas does not favour a proper understanding of
the distribution of pressure at sea-level, it has he advantage of onabling
us, by observations made at adjacent plain and hill stations, to get a
very fair idea of the vertical distribution of temperature up to a height
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of 7,000 or 8,000 feet ; and, knowing the vertical distribution of tempera-
tare, we can compute approximately the pressure at any given height.
The three stations of Roorkee, Dehra, and Mussooree lie within a hori-
zontal distance of little more than 20 miles, but their elevations above
sea-level are respectively 887, 2,233 and 6,881 feet. From observations
made at these places we may therefore determine the distribution of
temperature almost exactly up to about 7,000 feet, and with some ap-
proach to accuracy for one or two thousand feet further. The computed
temperatures up to 10,000 feet for 10 a.M. and 4 p.M. each day, derived
from the observations of these three stations, are the following :—

29th April. 80th April. 1st May. 2nd May.
Height.

10A. M. |4p. M. [10A. M. | 4P. M. (10A.M.|4P. M. |10A.M4.| 4P, M.

Sea-level ... | 100:2°| 106:0°| 944°| 949°| 72-8°| 829°| 905°| 950°
1,000 Feet 942 984 890 927 700 823 86'6 914
2,000 ,, ..| 88| 915| 842 | 898 | 673| 806| 825 878
3,000 ,, 840 854 | 800 862 642 778 786 830
4,000 ,, 798 801 764 | 819 60'6 733 746 788
5,000 ,, .| 762 754 734 768 667 679 70'5 734
6,000 ,, | 732 715 710 | 710 623 613 665 681
7,000 ,, . 708 683 692 644 | 475 635 625 62'5
8,000 ,, 69-0 658 680 571 42'3 445 685 566
9,000 ,, e 67-8 641 674 491 366 384’3 645 503
10,000 ,, 672 630 674 | 403 806 229 505 438

The temperatures given in the last three lines are of course subject
to doubt, but up to 7,000 feet they may be accepted as correct. They
have been computed by theformula ¢ = ¢, 4+ ak + bk3, the three constants
being determined by the observations of Roorkee, Dehra, and Mus-
sooree.

On the 29th April, both at 10 A. M. and 4 p. M., the vertical distri-
bution of temperature was similar to the normal distribution in May,
given on page 152, that is to say, the decrease on ascending was at first
very rapid, but became less and less rapid as the height increased.
When the decrease is more rapid than 1° in. 183 feet, or 5:46° in 1,000
feet, the equilibrium of the atmosphere is unstable and convective
movements are almost certain to occur. Under ordinary circumstances,
as on the 29th April, these disturbances commence at the level of the
plain and probably bring about an interchange between the lowest layers
of the atmosphere and others at a considerable height,* such move-

# To this interchange the hot west winds are probably due, the feeble and
irregular currents of the lower atmosphere being replaced during the hottest hours
of the day by steady west winds descending from an upper layer.

21
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ments being often accompanied by whirlwinds of any size from the
little dancing “devil ” or bhit to a big dust-storm. As long, however,
as they do not extend up to the cloud layer, they produce no precipita-
tion, draw upon no important source of energy, and give rise to no
violent tornadoes.

At 10 a. M. on the 30th, the conditions were similar to those just
described, thongh the temperature over the plain was considerably lower
than on the previous day; but by 4 p. M. a rapid decrease of tempera-
ture at high levels had commenced, and above 5,000 feet the conditions
were such as to produce convection currents extending upwards to an
unknown height. During the night the greater nocturnal fall from
the mean temperature at the lower stations restored the conditions of
stable equilibrium, but by 10 A. M. on the 1st May unstable conditions
again appeared at heights of 7,500 feet and npwards, and by 4 p. u. these
conditions extended down to below 5,000 feet. On the 2nd May, the
temperature at 10 A. M, decreased uniformly upwards at the rate of
4:0° for 1,000 feet—a rate consistent with stable equilibrium ; bat in
the afternoon conditions likely to produce convective disturbances reap-
peared at heights above 6,000 feet. On the 3rd, the normal conditions
were completely re-established.

It would therefore seem that the occurrence of the tornadoes of
the 30th April and 1st May was intimately connected with a sudden fall
in the temperature of the air from 5,000 or 6,000 feet upwards—a fall so
rapid that powerful vertical convection currents were certain to super-
vene. What the cause of this fall of temperature may have been is not
known, but presumably it was connected with the influx of easterly
or south-easterly winds of a moderate temperature, at a time when the
temperature at the level of the plains was excessively high. On the
80th, the disturbances, which were probably due to this relatively low
temperature at bigh levels, commenced rather late in the afternoon—
after 4 p. M,; but on the 1st May, when unstable conditions appeared as
early as 10 A. ., the tornadoes took place at an earlier hour, probably
commencing about 2 p. M,

‘When no source of energy is drawn upon in an atmospheric distur-
bance, except the sensible heat of the air and its actual energy of
motion, the disturbance is not likely to be very violent or of long dura-
tion ; but when the indefinitely large supply of enmergy which is stored
in the form of the latent heat of vapour begins to be converted into
the kinetic form, the disturbance may be greatly intensified and pro-
longed to an indefinite extent. Hence the dust-storms of the hot
weather never acquire any great violence, unless they extend upwards to
such a height that condensation of vapour occurs, and in very dry
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weather this does not take place until a height but seldom attained is
reached. In the cases now under discussion it is probable that, owing
to the moist air brought in by easterly winds and the upward diffusion
of the vapour during the three or four very hot days preceding the 30th
April, the plane at which condensation commenced when the rapid fall
of temperature set in that afternoon was unusually low for the time of
year. If we adopt Hann’s formula for the vertical distribution of
aqueous vapour, and compute its constants from the observations of
Bareilly, Roorkee, Dehra, Mussooree, Chakrata, Ranikhet, and Pithora-
garh (a large number of observations of this somewhat erratic element
being desirable), we get the following results for 4 p. M. each day :—

29th April, log f =9 7352 — 0346 k.

30th ,, log f= 97412 — 0275 h.

1st May, log f= 97630 — ‘0370 h.

In these formul® f is supposed to be expressed in decimals of an
inch of mercury and % in thousands of feet. In Hann’s general formula
for all seasons and places the co-efficient of % is ‘0462. On the 30th
of April therefore the rate of diminution of vapour pressure with
increase of height was only 273 or § of the average rate, whilst the
decrease of temperature from 5,000 feet upwards was very rapid. On
the 1st May, the vapour diminished rather more quickly, but the decrease
of temperature was so rapid as to overtake it and cause condensation at
the same or a lower level. If we compare the pressure of saturated va-
pour at the temperature of the air with the actual vapour tension given by
the above formule, we find that, on the 29th, the relative humidity was
below 50 per cent., even at 10,000 feet, whilst on the 30th condensation
commenced at about 9,300 feet and on the 1st May at 8,000 feet :—

Tension of vapour at 4 r. M.

(
29th April. 80th April. 1st May.

Height.

Saturated.| Actual. | Saturated. | Actual. | Saturated.| Actual,
Sea level 2:3077 | 5447 1-645* 651" 1127~ | 585"
1,000 feet 1-809 502 1-537 ‘618 1105 538
2,000 ,, 1481 ‘463 1-404 ‘488 1043 ‘494
3,000 ,, - 1221 ‘428 1-253 459 ‘945 453
4000 | 1029 | -39 1091 | -432 821 | -416
5,000 ,, 881 365 ‘923 *406 ‘684 382
6,000 ,, voe 773 -387 760 382 1% 851
7,000 ., 693 | -811 606 | -360 411 322
8,000 ,, ‘636 287 *468 *338 295 | (296)
9,000 ., 600 | 265 360 | 318 | 199 | (-272)
10,000 . ol s | 248 251 | (800) i 122 | (-250)




162 S. A. Hill—Tornadoes and Hailstorms of April [No. 2,

The figures in brackets are computed by the above logarithmic for-
mules for the actual distribution of vapour up to the highest observing sta-
tions, but as they exceed the pressures of saturation at the probable tem-
peratures of the air they do not represent actual facts. The differences
between them and corresponding pressures of saturated vapour re-
present in fact the vapour which must have been condensed. It thus
appears that on the afternoon of the 30th April, and probably throughout
the greater part of the following day, the distribution of temperature
was such as to cause vertical movements of the atmosphere above the
level of 5,000 or 6,000 feet, and that the clond level, even supposing no
such movements to be in progress,* was probably at the comparatively
low elevation of 8,000 or 10,000 feet. The conditions were therefore
favourable for the development and intensification of any disturbances
casually occurring in the currents set up. It now remains to inquire
whether any relation can be traced between the places of occurrence
and tracks fcllowed by the tornadoes and the distributions of pressure
at or near the cloud level where they in all probability commenced.

For this purpose, the 4 p. M. observations of pressure on each of
the two days of the storms have been reduced to a level of 9,000 feet
above the sea, and the resulting values are laid down on the last two
charts. These high-level pressures have been computed on the as-
sumption that the temperature decreased each day on ascending accord-
ing to the scale above shown—an assumption which is probably not far
wrong as regards the Himalaya stations, and the line of nearest stations
on the plains, viz., Ludhiana, Roorkee, Barielly, and Gorakhpur, but
perhaps rather wide of the truth as regards more distant places. If the
decrease of temperature above the more distant stations was less rapid,
as is probable, the effect of the assumption made must be to diminish
the pressures towards the south of the area covered by charts, making
the gradients for westerly winds less steep, though in other respects
producing little change. Thus the pressures as computed for Bareilly
and Agra are almost identical on the 30th April, and differ by only
0217” on the 1st May ; whilst, if we assume for Agra the rate of decrease
of temperature found by Glaisher in his balloon ascents in clear
weather, the excess of Agra over Bareilly at the 9,000 feet level is
0-247” on the 30th and 0-333" on the lst. The computed pressures at
9,000 feet are given in the following table and have been laid down on
charts V and VI:—

# In an ascending ourrent, since there is no diminution of the quantity of vapour
antil cond tion com: , cloud will be found wherever the expansion due to
upward motion has reduced the temperature to the dew point.
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Pressures at 9,000 feet 4 p. M.

Station. 80th April.| 1st May. Station. 80th April.| 1st May.
Simla 21'494’J 21-606"] Jey pore 21-618” 21-602”
Chakrata 21492 | 21'499 | Meerut 21473 | 21'346
Mussooree 21516 | 21-541 | Delhi 21'524 | 21378
Ranikhet . 31-605 | 21'642 | Agra 21640 | 81614
Pithoragarh 21-5660 | 21-6561 | Lucknow oee 21-601 | 21614
Katmanda 21-679 | 21'643 | Allahabad 21'610 | 21662
Ludhiana 21425 | 21°862 | Benares 21-585 | 21'641
Dehra 21:609 | 21-523 | Ghazipur 21'636 | 21634
Roorkee 21'463 | 21-411 | Patna . 21-415 | 21'663
Bareilly 21°641 | 21-397 | Gya 21521 | 21614
Gorakhpur 21'425 | 21-491 | Sutna 21-625 | 21655
Durbhanga e 21-817 | 21'467 | Nowgong vee 21'649 |\ 21664
Lahore 21-287 | 21-288 | Jhansi e 21633 | 21'640
Sirsa 21603 | 21'494 | Neemuch oo 21-654 | 21'651
Sambhar 21670 | 21660 | Ajmere 21:590 | 21-587

The charts indicate very clearly that on both afternoons there was at
the cloud-level a low pressure region overlying the Punjab and another
over Behar, and that these two regions were connected by a long narrow
trough of low pressure extending over Rohilkhand and the north of
Oudh. The conditions were therefore both days such as were likely
to generate eddies by the interference of the easterly and westerly
currents along the low-pressure axis; but at 4 p. M. the isobars were
more regular and the conditions likely to generate tornadoes better
marked on the lst May than on the 30th, April. On the 30th, at this
hour in the afternoon, the low-pressure trough over Rohilkhand was
almost completely blocked by a region of relatively high pressure near
Bareilly, caused apparently by the upheaval of the pressure planes
there, on account of the local high temperature (99-8°). Towards san-
set this obstruction doubtless disappeared with the fall of temperature
below, and then the distribution of pressure became similar to that
of the 1st May. At any rate, whatever may have been the reason, the
tornadoes of the 30th did not commence until near sunset, whilst on
the following day they began in the middle of the afternoon.

The tornado tracks shown on the two high-level charts have a very
definite relation to the isobars. They commenced a little to the south of
the low pressure axis, and approached slightly or ran parallel to it for
a certain distance, but in no case succeeded in crossing it. These storms,
a8 regards the horizontal components of their motions, appear therefore
to have been eddies formed in the strong westerly currents of the lowest



164 S. A. Hill—Tornadoes and Hailstorms of April [No. 2,

cloud layer where these began to be retarded on approaching the low-
pressure axis, and they were carried forward with the current in which
they originated. Regarding the vertical movements and the produmc-
tion of hail, of the origin of which Ferrel’s theory appears to me to
be the true one, it is impossible for want of information to enter into
any detail. The form of the storm-cloud, so indicative of vertical suc-
tion as well as of horizontal whirling movements, and to which so much
attention has been paid iu America, is not even mentioned in any of the
local reports.

APPENDIX 1.

CircULAR LETTER OF INQUIRY AND REPLIES FROM DisTRICT OFFICERS.

Circular,

Having been charged by the Meteorological Reporter to the Govern-
ment of India with the preparation of an account of the origin and history
of the destructive storm which recently visited Moradabad, I have the
honour to request the favour of your assistance in furnishing materials
for discussion regarding the storm in so far as it affected your district.

From the reports received from your ¢ahsils and thanas I have to re-
quest in particular that you will be good enough to furnish me with an
abstract of the information on the following points :—

1. The date and hour at which the storm commenced in those
places where it was felt, and its duration at each place

2. The direction of the wind at each place at the beginning,
middle and end of the storm.

3. An estimate of the force of the wind from observation of the
damage done by uprooting trees, unroofing houses, &c.

4. Whether the storm was accompanied by hail or not, and if
hail was observed, what was the average size of the hailstones P

5. How many people were killed, if any, and how they were killed,
whether by lightning, falling in of houses, or from what cause P

6. What was the estimated value of the total damage done by
the storm ?

As the path of the storm seems to have avoided the regular
meteorological observations, I shall be glad if you happen to be able to
farnish any barometric or thermometric observations made during its

passage,.



1889.] and May 1888 in the Doab and Rohill:hand. 165

REPLIES.

(1) Letter No. gomte— dated 30th May, 1888, from the Collector of
Moradabad to the Meteorological Reporter to Govt. N.-W. P. and Oudh.

With reference to your 417 dated 16th May, 1888, I have the honour

to enclose a copy of my report ”fl:];;gsa dated 7th May, 1888, which gives

nearly all the information which I have been able to collect regarding
the late storm.

2. Although, as I shall mention hereafter, there were slight storms
at other places, the really severe storm was confined to Moradabad and
a small area round it. It took place on 30th April. The dust-storm
began about 6 p. M., the hurricane and hail about a quarter past 6.
The hurricane and hail lasted between a quarter of an hour and twenty
minutes. It is of course not easy to determine the exact point of time
when the storm stopped. There was a good deal of wind, and very
strong wind for some time afterwards.

3. As far as I myself noticed the wind was north-west throughout.
Some of the tahsildars say that the wind was first west and then
changed to north. One tahsildar says that the wind was east, but I
have no doubt that this is a mistake.

4. The wind was certainly travelling at about 60 miles an hour,
at least 8o I am informed by people who know more of such things than
1 do.

5. There was a terrific hailstorm ; the bigger hailstones were of the
size of small pigeon’s eggs.

6. For an answer to your question 5, see para. 5 of my report.

7. It is very difficult to estimate the amount of the damage done.
Fortunately there was little damage done to crops, but there was a great
deal of damage to houses. The total damage done cannot have exceed-
ed, in my opinion, & lakh of rupees. It was the loss of life which made
the storm so noteworthy.

8. Regarding the tahsils, there was no storm of any kind at
Bilari. There were slight storms with a little hail and rain at Thakur-
dwara and Amroha on the evening of the 30th and slight storms at Sam-
bhal and Hasanpur on the 1st of May. But all these storms were so
slight that they probably would not have been noticed had it not been
for their connection with the great storm at Moradabad.

Moradabad does not boast a barometer, and thermowmetric observa-
tions do not appear to have been taken by any one during the storm.
Must people’s roofs were either blown off or tumbled in, a state of things
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which I am sure you will understand does not conduce to the taking of
correct meteorological observations. It was bitterly cold during the
storm and for a considerable time after it.

(1a.) Letter No. giiot . dated 7th May, 1888, from the Collector

of Moradabad to the Oommyissioner, Rohilkhand Division, Barielly.

In accordance with the instructions contained in your %4 dated

5th May, 1888, I have the honour to submit a brief report regarding the
storm which occurred on the 30th April 1888, of the main features of
which His Honor the Lieutenant-Governor and yourself have been
already apprised.

2. I myself only arrived in Moradabad on the 30th, so that at the
time of the calamity I was under the disadvantags of having no local
knowledge of the place. I took charge in the afternoon and about 6
in the evening I drove to the house usnally occupied by the Collector,
standing on the rising ground on the further side of the race course.
I briefly mention what happened to myself because the house where
I chanced to be and the adjoining one, standing as they do on the ridge
of the rising ground on which the station of Moradabad is situated,
were the houses on which the fury of the storm first fell and which
seem to have suffered more than any others. Soon after I entered the
storm commenced. It became quite dark and the house was filled with
dust. The doors were burst open by the wind. A terrific storm of hail
followed breaking all the windows and glass doors. The verandahs were
shorn away by the wind. A great part of the roof fell in and the
massive pucca portico was blown down. The walls shook. It was
nearly dark outside and hailstones of an enormous size were dashed
down with a force which I kave never seen anything to equal.

3. Assoon as the storm abated I went out. The race course
was mostly covered with water. There were also long ridges of hail
on the higher ground one or two feet or more in depth. The roads were
strewn with trees ; there were very few to be seen standing; many of
the largest ones had been torn up by the roots. The roof of the first
house I saw had been blown altogether away, leaving only the broken
walls standing. The double-storeyed barracks had stood though serious-
ly injured, but one of the single-storeyed ones had collapsed. There
is not a single house in the civil station which did not sustain the most
serious injury. Had the hurricane lasted a few minutes longer scarcely
a house could have been left standing. But little harm comparatively
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was done in the city. It stands lower than the civil station, and the
streets being narrow and the houses closely packed together the wind
had less power, and there was more protection from the hail. Damage
of course there was. Tiles were blown off, windows broken and bal-
oonies and badly built Zuiche walls shaken or sometimes blown down,
but there was nothing like the damage which there was in the civil -
Station.

4. The really destructive hail seems to have been confined to a
very small area, about six or seven miles round Moradabad. There
were slight storms at Thakurdwara, Bilari, and Sambhar, but nothing
of any consequence. The rest of the district appears to have escaped
altogether.

5. There have been up to date 222 inquests on bodies of persons
killed in the storm. There are afew more reports in cases in which it
was not possible to hold inquests. 230 deaths in all have been reported
up to the present time. Ther are no doubt some deaths which have
not been reported, but not many. The total mortality may safely be
put as uoder 250. The vast majority of the deaths were caused by
the hail. Some were caused by the falling of trees or walls, but these
were comparatively few. Men caught in the open aud without shelter
were simply pounded to death by the hail, 14 bodies were found on the
race course, 4 almost immediately in front of the house known as the
Collector’'s. There were no deaths from hail in the city itself and
not many in the environments. Most of the deaths were in the bare
and level plains round the station where people were caught unawares.
More than one marriage party was caught by the storm near the banks
of the river and was annihilated. No Europeans were killed.

6. The police report that 1,600 head of cattle, sheep, and goats
were killed, but probably a good many strays were, as was very natural,
put down at first as killed. Beyond the cattle and the damage done to
houses, there was not much loss. There were fortunately no crops on
the ground to be destroyed. Most of the grain had been threshed and
stored. The grain was blown away from some threshing-floors, but the
loss in this way was not considerable. I should not omit to mention
that many valuable groves and mango trees have been destroyed.

7. The most serious damage was done in the Cantonment. I at
once offered the officer commanding all the assistance in my power.
The Municipal staff which could be spared was deputed to assist in
clearing the roads &e., and I procured as many workmen as possible.
Owing mainly to Captain Mackenzie’s energy all that was possible has
been done to remove the signs of the disaster, but it will I fear be
many years before Moradabad is itself again.

22
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8. To sum up so far as the people are concerned, the loss of pro-
perty was comparatively small owing to the fortunate circumstance of
there being no crops on the ground. Had there been such, they must
have been utterly destroyed. The damage to the houses will of course
be repaired by the people themselves. The loss in grain from the
threshing-floors was trifling. It may be necessary to ask for an in-
creased fakavi grant for the purchase of cattle; but the people of this
district are averse to taking these advances, and I cannot say at present
whether any increase of budget provision will be requisite. Almost all
the public buildings require special repairs, most of which have been
already taken in hand.—Should any special assistance be required from
Government it will be applied for hereafter.

(2.) Report on the occurrence of a violent storm accompinied by hail
on the 1st May, 1888, at Shahjahanpur.

The storm occurred with violence only in two tehsils, Tilhar and
Shahjahanpur.

(a.) In the west of the Tilhar tahsil (Jaintipur) the storm began
at 2 on 1st May 1888 and lasted (along with the hailstorm) till 8-30
or so.

In Tilhar itself it began at 3 p. M. and lasted till 4 p. M.

(5.) In Shahjehanpur the storm began at 4 p. M. and lasted till about
5p M.

2. (a) In the west of Tilhar tahsil the wind first came from the
west, then it stopped for about 5 minutes and a north wind accompanied
by hail set in.

(b). In Tilhar itself the wind blew from the west, then it turned
to the north with hailstones.

(¢.) In Shahjehanpur the wind began from the west, then it
turned round quite suddenly without warning to the north and hail
fell.

3. Trees were blown in several cases 10 to 15 yards. Thatched
roofs were blown 25 or 30 yards where the wind got a proper hold of
them.

4. The storm began with a west wind which was very violent.
The north wind brought hail and was not so violent by any means.

(a.) I have asked a great many inhabitants of the west of Tilhar
tahsil about the size of the hailstones. They all agree that the stones
average nearly 3 inches in diameter and that many were longer.

(b.) 1n Tilhar the stones are estimated as bigger than goose
eggs.
® (c.) In Shahjehanpur the stones were longer, but nothing so very
extraordinary.
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5. I cannot tell how many exactly were killed, but not more than
10 or 12. Every one had had full warning before, as a heavy dust-
storm had been going on nearly an hour before the hurricane commenc-
ed. At least 2 men were killed by hail, 2 by the falling of a house, 1
by the falling of a cart loaded with bhusa, and the rest by trees. The
hail wounded a very large number.

6. It isimpossible to estimate the total damage done in the distriot
by the storm.

Quite 2,000 trees must have been uprooted and very many others
sadly knocked about. The melon crops were injured. The damage
done to Government buildings in the two tahsils roughly estimated at
Ra. 360.

Unfortunately I have not been able to hear of any baormetric &e.
observations made during the storm.

When the north wind began to blow there was a considerable fall
of temperature.




(3.) Abstract of Tahsildars’ reports and replies to the questions set by the Meteorological Reporter to Government.

QUESTIONS.

1. Date and hour at which
the storm commenced in
those places where it
was felt and its duration
at each place.

2. Direction of wind at
the beginning, middle,
and end of the storm.

3. An estimate of the
force of the wind from ob-
servation of the damage
done by uprooting trees,
unroofing houses &c.

4. Whether storm was
attended with hail and
of so what was average
size of the hailstones.

6. How many people were
killed, if any, and how
they werekilled, whether
by lightning, fallingin
of houses, or from what
cause,

6. What was the estimat-
ed value of the total
damage done by the
storm.

ANSWERS BY TAHSILDARS OF

BubavuN.

The storm was felt in the
northern part of the
Tahsil between 4 and 5
P. M. on 80th April 1888.
Duration about 1 hour.
It was felt more in Per-
gana Budaun and less in

3 be-
t, in
the middle. Kasterly in
the end of the storm.
Uprooting of trees occur-
red. Force of the wind
estimated to be equal to
3 elephants’ force com-
bined.
There was a slight show-
er of hailstones. Aver-
age size 2 to 24 tolas.

No death due to storm in
this Tahsil.

Fasglzaid, mango and
Jaman fruit suffered,
damage estimated, 6
annas in the rupee.
Trees uprooted number-

ed b per cent,

DATOGANJ.

Of the 5 Thanas in this
Tahshil, 2 Dotaganj and
Sudullaganj were visited
by the storm., Also Haz-
ratpor to a less extent.
Was felt at 4 P. M. on 1st
May 1888 duration 10

nates everywhere.

outh
eastwards. No ohange
in the middle.
Estimated force equal to
16 horses combined.

Hailstones attended the
storm—average diame-
ter 4 inch.

2 men killed by falling
down of trees in Dota-
ganj.

Estimated loss of sheep,
goat, buffalo, oxen and
fruit and groves amount-
ed to Rs. 1000.

SAHASWAN.

There was no
storm so to
all in this
Tahsils, but
on the 30th
April 1888
after 6 p. M.
there was
an ordinary
wind storm
accompani-
ed by drops
of rain and
very small
sized hail-
stones,cans-
ing no loss
or damage.
It had come
from west.

Bisow1.

No storm
felt hereor
in this Tah-
sil.

GUNNOUR.

Very strong and high wind
at 6 p. M. on 80th April.
Duration 2 to 2§ hours
Gunnaur.

Westerly in the beginning
and then throughout the
daration north-westerly

ing to south-east.

Nt}mt'i;mgge of the kind.
Hence no estimate of ita
force can be accurately
framed.

Norain, no hailstones.
Only cloud.

No casualties.

No damage.

0LT
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(4) Letter No. %2 dated 27th Junme, 1888, from the Collector of

Bareilly to the Meteorological Reporter to Govt. N.-W. P. and
Oudh.

I have the honour to reply as to—
Point I. At (a) Behari, commenced 6 . M., continued to 8 ». M.
(b) Nawabganj, commenced 7 p. M., continued to 9 p. M.
Point IT. (a) at commencement N.-W, then W. finally E.
(b) at commencement W. then cyeclonic, finally W.
Point 111, Force about 28lbs. to square foot.
Point IV. Hailstones averaging about  chattack.
Point V. (a) 16 men by hail, 1 by lightning and 7 by falling
boughs and other causes.
Point VI.  About 4,000 to 5,000.
Baheri is the purgannah stretching right across the north of the
District of Bareilly. Nawabganj lies to the south-east of it.
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(5.) Statement showing particulars of the Storm of 30th

S. A. Hill—Tornadoes and Hailstorms of April

REMARKS,

The storm of 30th

cause any appre-

ciable damage.

April was not suf-
ficiently severe to
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(6) Letter No. oot dated 22nd May, 1888, from the Collector of

Bijnor to the Meteorological Reporter to Govt. N.-W. P. and Oudh.

In reply to your letter No. 425 dated the 17th instant, I have the
honour to state that the storm of 80th April was very slightly felt in
this district, and was not accompanied by much wind. In a few places
small hailstones fell, but no damage was caused. No persons were killed
so far as I have been able to discover. If necessary I shall submit a
further report, but as the storm was so slight, I do not think I shall be
able to furnish the information required.

(7.) Letter No. xn edated 21s¢t May, 1888, from the Superintendent,

Tarai District, to the Meteorological Reporter to Govt. N.-W. P. and
Oudh.

In reply to your No. 429 dated the 17th instant, I have the honour
to furnish information on the points noted, with reference to the de-
structive storm which recently visited Moradabad.

1. A slight storm but nothing of any moment passed over the
Tarai on the 30th April, and lasted from about 5-30 to 6 p. u.

2. The wind was from the west.

8. No estimate was made of the force of the wind, and no parti-
cular damage was done by it.

4. The storm was not accompanied by hail.

5. No people were killed either by lightning, falling of houses,
or any other cause.

6. No damage was done by this storm.

7. No barometric or thermometric observations were available.
The Tarai was not in the line of the storm.

(8) Letter No. gsr dated 23rd June, 1888, from the Collector of

Meerut to the Meteorological Reporter to Govt. N.-W. P, and Oudk.

In reply to your No. 418 of the 16th May, 1888, I have the honour
to say that I have caused enquiries to be made in the different tahsils
of the district. This enquiry was undertaken as there had been no
definite report of any severe damage caused by a dust-storm and the
making of it has caused the delay in replying.

2. The Moradabad storm occurred, I think, on April 30th last.
On the evening of that day in Meerat itself there was a slight dust-
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storm from the north-west which did no damage at all; it eame on
about 6 p. M.

3. In Hapur between 4 and 5 p. M. there was a dust-storm which
lasted aboat ten minutes accompanied by same rain and a little hail of
small size. There was no damage done. The wind was strong at first
and from the north, it then turned east and boxed the compass.

4. In Mowana the storm occurred later and lasted from about 8
to 10 ». M. The wind was strong at the beginning and at the end.
Several trees were uprooted and same houses unroofed, but no persons
were killed. In the uplands hail was small, about the size of a gram
seed, in the Ganges valley it was larger and did some damage to melons.
In no other tahsil was there any disturbance that day.

APPENDIX II.

(1.) Extracts FroM THE TeLEcrAPHIC AND CORRESPONDENCE COLUMNS
OF THE PIONEER (ALLAHABAD).

Delhi, 1st May.

A severe thunderstorm passed over the station this afternoon.
Two trees have been struck by lightning and there is no doubt that
other damage has been done, as several crashes have been heard. It
has been raining and blowing hard since 3 o'clock, and there was a
sharp and most destructive shower of hail between 3 and 4 o’clock,
some of the stones being of extraordinary size. I picked up one as big
as a man’s fist which weighed two and a quarter ounces. This, I
fancy, decides the fate of our mango crop and our fruit prospects
generally.

Since preparing the above for despatch I hear that a lad aged four,
who rau out during the hailstorm to pick up some of the stones, was
killed on the spot.

2nd May.

As far a8 is known at present the hailstorm last evening would
appear to have been local in its effect, all the damage up to the present
being reported from the city and civil station of Delhi, and the western
suburbs of Sabzimandi and Paharganj., The storm seems to have
travelled in a south-easterly direction, for after passing over Delhi and
crossing the Jumna, it went on in the direction of Meerut and Buland-
shahr.

Several persons are reported to have been killed during the storm,
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but the details need confirmation. A house outside the city was struck
by lightning, but it was fortunately untenanted at the time. The light-
ning descended through the roof in the centre room and struck the floor ;
it then glanced off and, darting through a side room, passed out into
the open.

3rd May.

The hailstorm on Tuesday afternoon was quite phenomenal in
character. Later reports show that it was a far more remarkable occur-
rence than would appear from my telegrams. The stone picked up by
me weighed two and a quarter chittacks, not ounces, as erroneously
stated at first; and, incredible as it may seem, one picked up in the
hospital garden in the fort weighed one and a half pounds. More ex-
traordinary still, another hailstone secured near the telegraph office was
of the size of an average melon, and turned the scale at two pounds.

These stones were weighed in the presence of reliable witnesses by
two gentlemen of unquestionable veracity, and I have satisfied myself
that there is not the least reason to doubt the authenticity of these
reports. As it is possible, however, that many will still feel disinclined
to credit my statement, and as the ‘Meteorological Department will
doubtless require full and reliable information in regard to what is here
believed to be the most remarkable fall of hail on record, I am prepared
to furnish any further particulars which may be needed, and to give
the names and addresses of the geutlemen who weighed the enormous
hailstones referred to.* I am also in a position to produce any further
evidence which may be required to substantiate my facts.

The fall for about two minutes presented the appearance of a
shower of lamps of ice, most of which smashed on coming in contact
with the earth, only those which fell into soft earth having been secured
intact. The shape of the stones generally was a flat oval, very few
being round like ordinary hail. All kinds of rumours are flying about
in regard to persons killed and injured daring the storm, but, as several
of these are doubtless exaggerated, if not absolutely imaginary, it
would be unsafe to give partioulars at present. It is a fact, however,
that out of a flock of some fifty geese and ducks which were in a tank
near the Ridge when the hail descended only nine were spared to the
owner. It is true also that the lightning struck a thatched building
in the same vicinity, and killed & man and woman who had taken shelter
in it.

S5th May.
Up to the present eleven persons are reported to have been killed

* References to these gentlemen have been given to me.

23
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during the storm on Tuesday last. One man literally had his head
split open, and over 200 persons are said to have been injured more or
less. The full extent of damage to fruit and vegetable crops has not
yet been correctly ascertained, but it is reported to be very serious.

7th May.

I have little to add to the particulars already furnished by tele-
graph in reference to the recent hailstorm at this place except that two
or three additional deaths have been reported, and that the damage
to the fruit and vegetable crops has been quite as serious as I had
surmised. On both banks of the Jumna for about two miles above the
railway bridge, and for a mile below that point, the melons have almost
been completely destroyed owing to the necessarily exposed situation of
the fields; and in the city and surrounding gardens very few mangoes
are now to be seen. It is very fortunate, indeed, that the hailstorm
was confined to so limited an area, or the damage would almost have
amounted to a district calamity. The country to the mnorth and south
of Delhi, within a couple of miles of the city on either side, does not
appear to have felt the effects of the storm in the least, and as the dis-
tance from the Jumna Bridge to the borders of the Rohtak district is
only about 25 miles, the actual area effected in this district could
scarcely exceed some 50 square miles.

Moradabad, 2nd May.

A terrific storm of hail and wind occurred here on the evening of
the 50th ultimo. Most of the houses in the civil station have been un-
roofed, but little damage comparatively speaking has been caused in the
city. Above 150 deaths are reported up to date, mostly from hail.
Some details have reached us of the terrific storm referred to in our
telegram from Moradabad. The storm began on the evening of April
30th. The wind blew with tornado-like strength, rain fell in torrents,
and at intervals there were heavy showers of hail. Nearly every tree
in the station was uprooted and the roads were blocked for miles by the
fallen timber. Large numbers of mud huts were beaten down, while in
the cantonment much damage was also done. The majority of the
houses were unroofed, the north-west wall of the racquet-court was
blown bodily down, and the house of the Judge adjoining was also dam-
aged. The portico of Mr. Fisher’s house fell, smashing up the Collec-
tor's horse and trap which were standing beneath it. But the.most
serious consequences resulted from the showers of hail, the stones being
of phenomenal size. Natives who were exposed in the open were, to
quote a correspondent, * half-frozen by the cold wind and then killed
outright by the hailstones.” Others were struck by falling trees or
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injured by the collapse of their huts. One hundred and fifty deaths had
been reported up to Tuesday evening, and the full returns had not even
then been received. There were signs that day of & renewal of the
storm, but the danger passed over. The temperature remained almost
as low as in February, the change being most marked after the recent
great heat. Masses of frozen hail were to be seen lying about the
station long after the storm had ceased.

Our Moradabad correspondent writes under date 2nd May :—* People
here say nothing like the storm was ever known before. About 6 a. M.
I was looking at the house which I had taken, the one usually occapied
by the Collector here, standing on the race-course. The house suddenly
became dark aund full of dust. A terrific storm sf wind followed. Most
of the doors were brust openand the glass broken by the hail that fol-
lowed almost immediately. Part of the roof fell in. The verandas
were blown asunder. The heavy masonry porch fell, crushing the horse
and phaeton standing underneath. When I came out the race-course
was covered with water. Many of the houses in the civil station had
been completely unroofed, including one of the barracks. Most of the
trees had been blown down and were strewn on the road. Not much
damage seems to to have been done in the city. One hundred and sixty
deaths have been reported up to the time I write, and no doubt some
more reports will come in. Most of the deaths were from hail, a few
from the falling of walls and trees. The hail appears to have stopped
within & few miles of Moradabad. Most of the district escaped com-
pletely. One of the two companies of the Seaforth Highlanders station-
ed here is leaving for Bareilly in consequence of the unroofing of the
barracks.”

A correspondent writes from Camp Tilhar, Shahjehanpur district,
3rd May :—*“ It may be interesting to trace the course of the storm of
the 1st. This place is 12 miles west of Shahjehanpur on the O. and R.
line. The whole of that day a strong east wind had been blowing :
about 3-30 p. u. a bank of dust came up from the west and the wind
then changed. It only appeared at first one of the usual dust-storms,
but after a slight fall of hail the storm became very violent, rain poured
in streams, and hailstones fell, the size of which astonished all, and I am
not exaggerating when I say that many were the size of a turkey’s egg,
while the smallest were the size of a pigeon’s. I regretted afterwards I
had not been able to weigh some, but I would not venture out myself
and so could hardly ask anyone else. The storm lasted until 4-30. The
destruction to trees has of course been great, but I have only heard of
the loss of one life.

¢ The opium cultivators who were congregated in the groves of trees
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escaped in & most miraculous way, for branches of trees were falling all
round them, but only one man was slightly injured. The shed which
has been built for their convenience had half the roof blown down,
while houses innumerable have been unroofed. In all the years that I
have been in India it was the severest storm that it had ever been my
lot to witness.”

A Naini Tal correspondent writes under date 2nd May :—* Another
sharp thunderstorm, with heavy rain, broke over the station last evening
about 6-30 p. M., and oune or two minor ones occurred during the night.
The great storm of yesterday did much damage, the roads being strewn
with the leaves of trees, cut off by the hail, and all flowers, fruit trees,
&c., exposed to its violence were cut to pieces. Government House
suffered severely, and nearly two hundred panes of glass were broken
by the hail. Clouds are still hanging about, and the distant roll of
thunder proves that the disturbance of the elements is not yet over.
The traditional ¢ oldest inhabitant’ cannot remember such severe wea-
ther in the month of May, but it seems to be part of the same storm
that has broken over Calcutta, Darjeeling, &c.”

(2.) Extracts FrRoM THE Civil and Military Qazette (LAHORE).
Moradabad, 1s¢t May.

A perfeot cyclone swept over Moradabad last evening. The wind
was so high that it blew sixty empty goods vans from the sidings in
which they were standing for at least two miles out of the station along
the line in the direction of Chundousie. This was not sufficient. Dame
Nature, not content with a rather heavy goods train, thought she might
as well have a mixed train, and sent after them thirteen empty lower
class carriages. All these seventy-three vehicles went careering gaily
along the line by themselves for two miles without let or hindrance,
when the foremost of them met with an unfortunate bullock lying across
the line, and no cow-catcher being at hand, it was, as Stephenson
predicted, bad for the “coo’; but it was still worse for the empty
goods vans, for the first one, in coming in collision with the bullock,
got derailed, and all the others followed suit, tearing up the track for a
distance of about two miles. Some of the vans were turned upside
down, and looked somewhat like huge tortoises on their backs. The
train, which should have reached Bareilly at 3-14 A. M., never turned up
at all. But the train from Allyghar, due at 10-2 p. u., did not arrive
till 3-14. A very large peepul tree between Chundousie and Moradabad
had been torn up by its roots and sent right into the telegraph posts,
which not only knocked them down, but destroyed them entirely for a
considerable distance on both sides. The wreck of broken and damaged
carringes was amazing.
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Bareilly, 1st May.

A violent storm of quite a cyelonic character burst on and in the
vicinity of the Rohilkhand and Kumaon line last evening. At Bareil-
ly it began to blow in violent gusts about half-past 7and raged at
intervals, subsequently accompanied by rain till about 12 o’clock, in
fact, even up to 4 this morning there were heavy showers. The cor-
rugated iron roofs of the Deonarain and Richha Road stations, re-
spectively at 21} and 27 miles from Bareilly, were blown off, and the
stations considerably wrecked by the violence of the wind. The whole
length of line from Atmora, 16§ miles from Bareilly, to Baheri, 31}
miles, a distance of upwards of fifteen miles, was strewn, not only with
branches torn off from adjacent trees, but many of the trees themselves.
In consequence of the line having to be cleared of these obstructions,
the Naini Tal train, which should have arrived at Bareilly junction at 3-
20, did not reach that station till half-past 7, being upwards of four
hours and ten minutes late. The Moradabad train is also late; it
ought to have arrived here at 3-44 P, M. and is not here yet 20 past 8.

Ghaziabad, 4th May.

The hailstones which fell here during the storm of the 1st were of
phenomenal size. Some selected ones, to which accredited witnesses tes-
tify, were three and four inches in diameter and weighed from four to
eight ounces. Those of medium size were as large as cricket balls.
They were not quite round, but spheroidal, and the rebound of the large
ones was not less than fifty feet. A gentleman, many years a resident
here, had never seen anything like it.

Shahjahanpur, 4th May.

An exceedingly violent hurricane burst over the city and station of
Shahjahanpur on the evening of the 1st. The wind began to rise about
4 o’clock p. u., and blew violently from an easterly direction, when on a
sudden it veered round to a westerly direction. The consequence of this
sudden change in the direction of the current of air must have been a
considerable downward pressure of the opposing currents; and the trees,
both through the city, the civil station, and cantonment, suffered very
much. I arrived at the Shahjahanpur Railway station from Bareilly at
11 p. v. There was not a single ticca gharry® in attendance, owing to
trees and branches of trees of all sizes lying across the road from the
Railway station to the city and all round. In going round the -city on
the morning of the 2nd 1 found enormous trees and branches strewed
about in all direction, and many roofs and walls crushed in by them.

* Thika gdri, hackney ocarriage.
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The thatched roofs of the three porticoes of the Government Native
School were blown clean off. I hear several people in the city have been
killed from the falling in of roofs and walls, which have been crushed
in and knocked down by the falling branches and trees. The kutcherry*
compound had an appearance as if the trees had been cut down for the
purpose of forming an abattis to stand a siege. The oldest inhabitant of
Shahjahanpur says he cannot remember ever to have experienced so severe
8 hurricsne. The accounts from Moradabad (native accounts) are most
wonderful, even in the way of imagination. One is that that there were
several shocks of earthquake at the time the tempest occurred in that
station, and that here and there cracks appeared in the earth. Another,
that a party of five hundred souls forming a wedding procession be-
tween Moradabad and Powajan were caught in the storm, and all perish-
ed, the bridegroom amongst them, with the exception of five men. A
third, that many poor people who were watching their cucumber, melon,
and water-melon beds in the vicinity of the Ramgunga River were
overwhelmed in the dense columns of sand-dust borne along by the
storm-wave, and being daily dug out and carried into Moradabad for
identification. The weather to-day, the 4th of May, is quite cool, need-
ing no punkha even in the middle of the day.

* Magistrate’s Court.
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VIL—The Geometric Interpretation of Monge's Differential Equation to all
Conics.—By AsurosH MukaoraDHYAY, M. A, F.R. A. S, F.R.8.E.

[Received May 22nd ;—Read June 6th, 1888.]
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§ 1. Historical Introduction.

Before proceeding to give the true geometric interpretation of
Monge’s differential equation to all conics, which I have recently dis-
covered, and which it is the object of this paper to announce and establish,
a brief survey of the past history and present position of the problem
may not be wholly unprofitable. In the first place, then, we remark
that the differential equation of all conics was, more than three-quarters
of a century ago, first discovered by the illustrious French mathema-
tician Gaspard Monge, and published by him in 1810.t It should be
remembered that, in his paper, Monge does not furnish us with any clue
to the method by which, from the integral equation of the conic, he
derived the differential equation which now appropriately bears his
name : neither is there any attempt at a geometric interpretation ; it
is simply stated that the differential equation to all conics of the second
order as obtained by the elimination of the constants from the equation
Ay3 + 2Bxy + C2® + 2Dy + 2Ex2 + 1 =0

is
9g% — 45grs + 4078 =0,

_ Py dty dty
P=E-:B’ q=%€, f—ma 8-‘-‘@, t=-(-i-x—5;

and this statement is followed by a verification that the differential
equation of all circles

where, as usual,

1 + p)r = 3pg®
leads, on differentiation, to the differential equation of all conics.

After Monge's paper, we come to the following statement made by
the late Dr. Boole :}

® For a full analysis of this paper, see the Procesdings for 1888, pp. 157-158 ;
see also Nature, vol. xxxviii, p. 178.

4+ Sur les Equations différentielles des Courbes du Second Degré. (Bulletin de

la Soc. Philom. Paris, 1810, pp. 87-88; Corresp. sur I'E’cole Polytech. (Hachette)
Paris, 1809-18, t. ii, pp. 51-54).

1 Differential Equations, Fourth Edition, pp..19-20,
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“ Monge has deduced the general differential equation of lines of
the second order, expressed by the algebraic equation
ax® + bzy + ey + ex + fy=1.

dy\* dvy Py dby dby dy\* _
(@) H-eFdamre()=0
But, here our powers of geometrical interpretation fail, and results such as
this can scarcely be otherwise useful than as a registry of integrable forms.”

The subject seems to have attracted the notice of English mathe-
maticians from the above statement of Boole, and, during the thirty
years which have elapsed since these remarks were first made, there
appear to have been two attempts to interpret geometrically Monge’s
differential equation to all conics. The first of these propositions, by
Lieut.-Col. Cunningham, is that the eccentricity of the osculating conic
of a given conic is constant all round the latter.®* The second proposi-
tion, by Prof. Sylvester, is that the differential equation of a conic is
satisfied at the sextactic points of any given curve.t I have elsewhere
considered in detail both these propositions, and I have fully set forth
my reasons for holding that neither of them is the true geometric inter-
pretation of Monge’s defferential equation to all conics.} In fact, as I
have already remarked, there are two tests which may be applied if we
wish to examine whether a proposed interpretation of a given differ-
ential equation is relevant or not, viz.,

1st. The interpretation must give a property of the curve whose
differential equation we are interpreting; in fact, it must give a geo-
metrical quantity which vanishes at every point of every curve of the

It is

1etrical quantity must be adequately represented by
tion to be interpreted.

mingham’s interpretation cannot be accepted as it .
he tests ; it fails to give such a property of all conics
eometrical quantity which vanishes at every point
iover, it is not adequately represented by the differen-
iterpreted, inasmuch as it is really the geometric in-
lifferential equation

(#-2p _ T,
1-8 ~ 9_9“6 ?

1 of Mathematics (1877), vol. xiv, pp. 226-229,

1 of Mathematios (1886), vol. ix, pp. 18-19.

(1887), vol. lvi, part ii, pp. 134-145; P. A. S. B. (1887),
. (1888), pp. 74-86.
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where

To = (147°) (3gs — 41%) — 3¢* (2pr — 3¢%)

U =3qs— 59,
and, by actual calculation, I have proved this differential equation to be
one of the five independent first integrals of the Mongian equation.*
Professor Sylvester’s interpretation is, similarly, wholly ont of mark,
as satisfying the second test but not the first, inasmuch as it gives a
property not of all conics but of an extraneous curve.

So far my criticism has been purely negative, as I have confined
myself to the statement that the trme interpretation of the Mongian
equation still remains to be found. I now proceed to give what 1 be-
lieve to be the long sought for interpretation of the differential equation
to all conics.

§ 2. Geometric Interpretation.

Consider the conic of closest contact at a given point of any curve;
refer the system to rectangular axes through any origin; then, if x, y
be the coordinates of the given point, and a, 8 those of the centre of
aberrancy, I have already established the system of equationst

. L
a=x 3qs — 51%
g= _3g (pr—3¢%)
- 3qs—5r% °

If now d¢ be the angle between two consecutive axes of aberrancy, p the
radius of curvature, and ds the elemeut of arc, of the “aberrancy curve ”
(which is the locus of the centre of aberrancy), we have

ds®=da® 4+ dp*
=%
P= d\,ﬁ.
Now, from the above expressions for a, 8 we get easily

da

= AT,

a8

-d_x = P'T’

# See Nature, vol. xxxviii, pp. 318-319, where Lieut.-Col. Cunningham sub-

stantially acknowledges the correctness of my criticism.
+ See my paper “On the Differential Equation of all Parabolas”, J. A, 8. B,

(1888), vol. lvii, pt. ii, pp. 316—332; cf. p. 824,
24
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where
=7
= Bgs—5r)s
__pr-3¢
k= Bg—br)®
T =9¢3% — 45grs + 4073,
Therefore T
(2) = () + (Z) =00 + iom,
and
ds ds do 1
=222 _ (s =
Py = dx ag = W+ Td\'
But
da_dz do
dy " de” dy’
and, a8 proved in my former paper,* we have
do_ g
dz~ 14p¥
and
dp
]
o % P44 (2 L
o=
o+ (L)
where
3 4
9534 £l£) =M{p+(@_3¢)¢},
a3 1 s
9 +4 ) 3 70 = (’;3’) (3g8 = 5%),
so that

dy _ (14+p*) (8gs —57%)
do™ 34 (rp-3¢%)*

Hence, finally,
dx "+ 0p—3¢7)

= 7 Gge—6) °
and

{ 4+ (rp - 3¢%) }
g (3gs—5%)°

* J. A. 8. B. (1888), vol. lvii, pt. ii, pp. 316 —332 ; cf. p. 822.

[No. 2,
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This result may also be obtained without calculating the value of

dz . .
== For, a, B being the coordinates of the centre of aberrancy, we have

dy
a s}*
_{”(d—ﬁ
— d‘a, "
T dp
and
da _da dz _A
4B~ ds dp T ¥
da_dx d (da _l i(é)
df = dp d= \dp) ~ uT d=z \p
1 d r )___g_ 3qs — 518
T KT dz \pr—3¢%) " pT (pr—3g)7
_ g (3qs—5r%)\®
=TT (pr—3g’

Substituting, we get, as above,

$
{ 4 (rp— 39’)’}
P By =5
This, therefore, is the most general expression for the radius of cur-
vature of the ‘“aberrancy curve” of any given cuzve. Now, when

T=0
we have p=0.
But T=0

i8 known to be the differential equation to all conics; hence, obviously,
the geometric interpretation of Monge’s differential equation to all
conics is as follows :—

The radius of curvature of the aberrancy curve vanishes at every point
of every conic.

This geometrical interpretation will be found to satisfy all the tests
which every true geometrical interpretation ought to satisfy, and I
believe that we have at length got here the interpretation which has
been sought for by mathematicians during the last thirty years, ever
since Boole wrote his now famous lines.*

19th May, 1888.
# For some remarks (which, however, seem to me to be very weak) on this

interpretation by R. B. H. (Hayward ?), see Nature, vol. xxxviii, pp. 197, 564,
619.
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VIIL.—Description of a Stag’s kead allied to Cervas dybowskii Tac., pro-
cured from the Darjeeling Bazaar.—By W. L. SCLATER, DeputySuper-
wntendent of the Indian Museum.

[Received 27th Feb.,—Read 6th March, 1889.]
(With Plate XI.)

Some months ago a stag’s head was sent to the Museum by Mr.
Dunne, who wished the head to be mounted to hang up in his hall.

Mr. Fraser, the 2ud assistant to the Superintendent, on examining
the head, at once saw that it was something out of the common, that it
was the head of neither Sambur, Tibet deer, or Kashmir deer, and he
drew my attention to the fact.

On my writing to Mr. Dunne he most kindly consented to ex-
change the head for one of a Sambur, and farther informed me that he
had bought the head in the bazaar at Darjeeling, but that, beyond that,
he knew nothing about it.

I sent the head to Simla to Mr. Hume in order that he might
compare it with the heads in his own magnificent collection; Mr. Hume
wrote to me telling me that he had nothing like it in his collection, but
drew my attention to the description of Cervus dybowskit of M. Tacza-
nowski published in the Proceedings of the Zoological Society for 1876,
and further said that he thought it probable that the specimen in question
was either identical with, or nearly allied to, that interesting species.

I propose first of all to describe the head and afterwards to make
some remarks on its affinities.

The head which I exhibit this evening, and of which the accom-
panying plate gives a good idea, is at once distinguished by the entire
absence of the second brow antler which is so -characteristic of the
Elaphine group of the genus Cervus.

With regard to the skull, the most noticeable feature is the curious
expansion of the nasal bones, which spread out over the suborbital
vacuity, causing the vacuity to be much smaller than in either the
Sambur or the Tibetan or Kashmir stag ; the suborbital pit too is larger
than that of the Kashmi