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INDIAN DUCKS AND THEIR ALLIES.

By E. C. Stuakt Baker, F.Z.S.

Part IX, with Plate IX.

(
Continved from page 620 of Vol. XII.)

Gsnus FULIGULA.
Blanford unites Fdigula and JSyroca, and the diflFerence between

them is a very slight one, viz.., that whereas Nyroca has the sides of

bill practically parallel, Fuligula, as defined by Salvador! and others

has the end decidedly wider than the base. Even this is only a matter

of degree, as I have shown in the measurements of the bills of

N. hcBTi and N. afrkana.^ and, but that I am following Salvadori's

classification in toto, I should be inclined to take Blanford's, with

which I agree personally. As restricted, there are only five species

in the genus, and of these only two visit India, and of these again

the Scaup only in a very few instances.

Keif to the Sjoecies.

Head never crested, back and scapulars in adult not h\ixck...marila.

Head always more or less crested, and scapulars in adult

black, more or less sprinkled with whitish fuligu''a.

This key is admittedly a very weak one. In spite of the statement

that F. fuligula is more or less crested ahoat/s, having such very

powerful support, the fact is that the head is not always crested,

many young birds having no signs of a crest.

Mr. Finn has, however, pointed out to me a most usefal point in

the coloration of F. fuligula, and this is the wonderful silk?/ or aatimj
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whiteness of the lower parts. Even where the white is not purey

the satin texture is always most apparent, and serves at once to divide

the Crested Pochard from nearly all other ducks. Adults, of course,

are easy to discriminate, and for them the above key stands good.

(34.) FULIGULA MARILA.

Tlie Scauf.

Faligula mar/^a.—Jerdon, " Birds of India," III, p. 814 ; Hume,

" Str. Feath.," VIII, p. 115 ; ibid., Cat., No. 970 ; Hume and Marshall,

Game Birds, III, p. 272 ; Hume, " Str. Feath.," X, pp. 158, 174 ;

Stoker, ibid., p. 424 ; Barnes, " Birds of Bombay," p. 413 ; Salvadori,

Cat. British Museum, XXVII, p. 355.

Nyroca mania.—Blanford " Avifauna of India," IV, p. 463.

Description : Adult Male.—Head, neck, upper part of the breast and

of the back black ; sides of the head and upper neck glossed with

green ; rest of the back and scapulars white, narrowly barred with

tlack ; rump, upper and under tail coverts black ; lower breast,

abdomen and sides white, the vent somewhat greyish, the sides with

black barring : upper wing coverts blackish, finely vermiculated vf'iih.

white ; secondaries white ; forming the speculum which is bounded

below by a blackish band, in some specimens more or less freckled

with white, tertials blackish with a green gloss, the larger ones more or

less finely dusted with whitish
; primaries greyish-brown, from the

fourth quill with a whitish area on the inner web, the tips black, the

marginal under wing coverts greyish-brown, dusted with white, the

remainder, as well as the axillaries, white ; tail blackish, bill and legs

light lead-grey, webs and nail of the bill blackish ; iris yellow. Total

length about 18 inches, wing 9'25", tail 2-9", culmen 1*8", tarsus 1'4".

(S:dvadori).

Male—'-' Length 20-0"
; expanse 32-0" ; wing 9-0"

; tail from insertion

of feathers 2-75"
; tarsus 1-42"

; bill along ridge 2-0". The bill is light

greyish-blue, or dull lead-colour, with the nail blackish ; the iris rich

yellow; the edges of the eyelids dusky; the feet pale greyish-blue,

darker on the joints ; the membrane dusky ; the claws black. (Mac-

gillivray).

Adult Female.—" Forehead, lores, and more or less of the chin white

encircling the base of the bill ; rest of head, neck, upper back and

upper breast brown, the last mixed with white and passing into the
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white of the abdomen, not sharply defined as in the male ; back and

scapulars vermicalated brown and white, flanks the same but with

more white, rump, upper tail coverts and tail dusky-brown ; wings as

in the male but duller and browner." (Blanford).

''Length 18'0"
; expanse 28-0" ; wing S'To" ; tail 2-5"

; tarsus 1-33"

;

bill along ridge 1-83"."

*' Bill as in the male but darker, the feet dull leaden-grey, with th«

webs dusky." (Macgillivray).

*' Young male has the white at the base of the bill like the adult

female, but it is a darker and richer colour." (Salvadori).

Hume's young male had the wing only 7 "9", bill straight from base

to tip 1'7", and at its greatest width -87".

" The very young female is equally like the young JYi/rcca, but it

has the chin, throat, a portion of the lores wdiite, only a little speckled

with rufous-brown (which white is not exhibited in any «f my young

White-eyes), besides the cbaracteristic bill so much broader tban those .

of young Nyroca of the same age and sex." (Hume).

The measurements of a young female were wing I'V^ ; bill straight

from base to tip l"6",and at its widest part •78'''.

Young in down.-—"' Crown, nape and upper parts uniform dark olive*

brown ; throat, sides of the head, and forepart of the neck yellowish-

white ; a dull greyish band across the lower neck, rest of the under-

parts dull yellowish, the flanks greyish-yellow; upper mandible blackish,

tooth of the beak yellowish ; under mandible yellow." (Dresser).

The Scaup is a duck of very northern latitudes, breeding in the

Palsearctic and Nearctic regions in the extreme north of Europe,

Asia and America up to, if not beyond, N.-E. in Asia, lat. 70°.

In the winter it extends south to the basin of the Mediterranean,

Southern Russia and Asia Minor, and Central and South Central Asia

as far south as Northern India, South China and Japan and Formosa,

whilst in America it extends as far south, vide Salvadori, as Guatemala.

In Africa it does not extend south at all, Yon Heuglin and, after him,

Seebohn record it from Abyssinia, but Salvadori says in the Catalogue

most emphatically "not (to my knowledge) reaching Abyssinia."

Even here the southern limits given are rarely attaiiied, large num-

bers of birds remaining all the winter north of latitude 40°, The

Scaup is only a very rare winter visitant to Northern India, and I can
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find no other record of its occurrence outside those noted bj Blanford,

viz., " Isolated occurrences ha,ve been recorded from Kashmir, Kulu,

and Nepal in the Himalayas, and in the neighbourhood of Attock,

Gurgaon near Delhi," and Karachi in the plains of India, and even

Bombay. This last was recorded in our Journal by Mr. J. D. Inverarity,

who shot a female on a small tank near Panwell on January 13th, 18<S4:.

''Col. McMaster is of opinion that, one year, in January, he saw-

several birds of this species, on marshes and salt lakes between

Chicacole and Berhampur in the Northern Circars (say, 190 N. Lat.),

and the male is a bird Chat so experienced a sportsman could hardly

mistake for any other species that could occur there." I do not know

if Col. McMaster said that they were adult birds that he saw, if

so, perhaps, probably in fact, he was not mistaken, but if they were the

common form of the young bird found in India as a rule, he might

very well indeed have been mistaken. It seems strange, too, that he

should have seoa several birds when they are of such rare occurrence.

On the other hand, I think there is no doubt that a great many young

birds are yearly missed owing to these being mistaken for young-

Pochards of other kinds. Possibly the most likely place for this bird

to be met with in India would be the coast about the Gulf of Cutch

and north to Kurachi, as the Scaup, by preference, is a sea bird. Such

as are met with in India are doubtless ' moving on ' in hopes of getting

to some coast eventually. Even in China they wander further south

along the coast, and are far more commonly met with there than they

are inland. When they are met with inland it will be generally

found that they keep to great lakes, such as Lake Baikal, Lake Balkasts,

the Sea of Ural, etc. In these vast extents of water they can live,

according to their wont, on the water altogether, neither taking to

land or air, except in cases of emergency, and spending their time

diving for food or resting asleep on it just as they would were they on

the sea itself.

Although once well away on the wing the flight of the Scaup is

fairly fast and strong, they are exceedingly slow and clumsy in getting

off the water, their manner of so doing having been likened by various

observers to that of the coot ; that is to say, they rise very obliquely

splashing noisily along the surface of the water for some yards before

getting clear of it. and, once clear, still taking some time to get up their



INDIAN DUCKS AND THEIR ALLIES. 5

speed. On land they are perhaps even more awkward than on the water

in commencing to fly, and it must be, indeed, severe pressure which can

induce them to change their slow waddle into a quicker shutHe. They

have the repute of being not wild birds and of being fairly easy of approach

on the water and, when hard pressed, of frequently preferring to attempt

escape by diving rather than by taking to flight. So great, however,

are their diving powers that they are perhaps as difficult to bring to

bag as are the wilder birds which more quickly take to wing. Wounded

only it is as likely as not that the bird xm-y escape, as it is almost

impossible to follow its movements ; and when it does appear on the

surface it again disappears with such rapidity that it takes a gunner of

some smartness to get a sliot at it and finish it off. The food of the

Scaup is everywhere chiefly of an animal character. Inland doubtless

it feeds to a certain extent on water-weeds, etc., these being mainly

such as grow at some depth and are obtained by diving; but even here

shell-fish, frogs, insects, etc., form the greater part of its diet. "When

in its natural element on the sea, in creeks and estuaries or along the

coast, it is almost an entirely animal feeder, subsisting on shell- fish,

small fish and other marine small life.

Its name is derived from its habit of feeding on mussels, the beds on

which the masses of shell-fish lie being known as mussel scaups or

mussel scalps (Blanford and Newton), and in ISTorfolk I have heard both

fresh and salt water mussels called scaups, though the term is usually

applied more to the latter than, the former. Hume, quoting Montague,

says that " Both the male and the female have a peculiar habit of tossing

up their heads and opening their bills, which in spring is continued for

a considerable time, while they are swimming and sporting on the

water, and they emit a grunting sort of cry."

Its flesh, as might be expected, is quite unfit, as a rule, for the table,

and the most flattering terms I have known applied to it are Macgilliv-

ray's to the effect that " It is not thought much of for the table, its

flesh being rather rank."

The Scaup is one of the most northern breeding of ducks, having

been observed breeding, as already noted, at least as far north as Lat.

70°. As to its breeding within Indian limits, this, in spite of Hume's

y oung bird being caught in Kashmir, is most unlikely ever to be

found to be the case.
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The description of the nest, as given by various writers, differs greatly:

one says it is a scanty affair of grasses and weeds, &g., without any

down in it at all—a rare thing this with ducks' nests—whilst others say

that the nest, though of few materials and very roughly formed, is yet

well lined with down and feathers, not only enough to form the lining

itself but sufficient to make a bed in which the eggs lie quite

covered.

Its position also seems to vary very much: as a rule, it is placed close

to water in a depression under cover of some sort, or else in amongst

fairly dense vegetation. At other times— this it appears but rarely—in

a hole in the ground, and sometimes in the open amongst stones where

there is no cover. In the latter case, no doubt, it is in the bleaker parts

where vegetation close to water is scant, and where also there is not

much to interfere with the birds and their breeding arrangements.

According to Dresser, " Not unfrequently several females deposit their

e^gs in the same nest ; and Dr. Kruper states that in Iceland he once

found twenty-two eggs in one nest. The eggs are deposited from the

early part of June to the middle of July ; and when the female com-

mences to incubate, she sits very close, not leaving the nest until the

intruder is close to it. I possess a nest and seven eggs of this duck,

taken by Mr. Meves in Oland, on the 5th July, 1871. The nest con-

sists only of grasses without any down as lining ; and the eggs are

uniform greyish stone-buff in colour, and vary in size from 2'45 by 1"67

to 2"5 by 1*77 inches."

The only eggs I have ever seen were taken in Iceland on the 10th

June, these are a dull cafe-au-lait, with a grey tinge. In shape they

are rather broad, very regular ovals, and the texture of the egg is much

like that of Nyroca africana, but not, I think, quite so soft or porous.

There is no gloss. Dr. Paul Leverkhiin informs me that Mr. Baer,

of Neisse in Silesia, found the Scaup breeding in Germany. Previously

it had only been known to visit Germany in winter. Dr. Leverkhiin

himself obtained many specimens on the coast of the Baltic Sea.

(35.) FULIGULA FULIGULA.

The Crested Pochard or Tufted Pochard.

Fidigula crlstata.—Jerdon, " Birds of India," III, p. 815 ; Butler,

"Str. Feath.,'^ IV, p. 31 ; id., ibid, p. 234 ; Ball, ibid, VII, p. 232 ;

Hume, ib'id, p. 496 ; id, Cat., No. 971 ; Hume and Marshall, Game
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Birds, III, p. 277 ; Hume, " Str. Feath.," VIII, p. 115 ; Vidal, ibid,

IX, p. 93 ; Butler, ibid, p. 431 ; Reid, ibidj X, p. 35 ; Davidson,

ibid, p. 326 ; Barnes, Birds of Bombay, p. 414 ; Hume, " Str.

Feafch.," XI, p. 347.

Fulix cristata.—Hume, " Str. Featb.," I, p. 265 ; David and Wen-
don, ibid, YII, p. 93.

FuUgula fuUgula.—Salvador!, Cpt. British Museum, XXVII,

p. 363.

Nyroca fidigula.—Blanford, Avifauna of India, IV, p. 463.

Description : Adult Male.—Whole head, neck, back, rump, tail,

breast, wing coverts, under tail coverts and innermost flanks black.

On the head there is a certain amount of green gloss on the sides, and

the crest and nape have purple reflections^ ; the back, scapulars and

more or less of the wing coverts have a very fine powdering of white,

so fine as to often require careful looking for before being found, and

never enough to have any influence on the prevailing tint ; primaries

dark brown, the inner web of the first whitish at the base, fading into

brown elsewhere, the white on each quill increasing in extent until in

the innermost only the terminal half inch is dark. In all the quills the

definition between white and brown is gradual, not abrupt, the two

colours gradually blending ; outer secondaries white with black tips,

inner secondaries black glossed with green. Abdomen white sharply

defined from the breast but more or less mottled near the black flanks.

Irides bright yellow ; bill deep slate, tipped black ; legs dull lead-

colour.

"Length about 17"; tail 2-1" to 3-0"; wing 7'6" to 8-5" ; tarsus

1"5"
; bill straight from front to tip 1*52" to r75" at widest point

0-86" to 0-90" and at narrowest 0-65" to 0-70". Crest from 1*75" to

2-72".

" Males ~hQwgi\v 16-6" to 17-2"
; expanse 27-5" to 30'3"

; wing 7-8"

to 8-5"
; tail from vent 2'5" to 3'25"; tarsus 1-3" to 1-4"; bill from gape

1-85" to 2-0"
; weight lib. 8oz. to 21bs. ioz.

" In adults the bills vary from dull leaden to light greyish blue, the

nail and extreme tip being black ; the irides golden-yellow ; the legs

and feet vary like the bill : there is often an olivaceous tinge, especially

on the tarsus, the joints have usually a dusky tinge, the webs vary from

dusky to almost black, and the claws from deep brown to black. As a
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rule the colours of the bill, legs and feet are rather duller and duskier

in the female than in the male." (Hume).

Adult female.—Similar to the male but has the black replaced by-

brown and the definition between the brown breast and the abdomen

very much blurred and mottled. A bird given me from the Indian

Museum, Calcutta, has the whole of the lower parts rufescent, and they

are mottled everywhere with pale brown except on the very centre

of the abdomen.

The colours of the soft parts are the same as in the male but general-

ly duller.

" Length 15-2" to 16'75"
; expanse 26-7" to 28-7" ; wing 7-6" to S'O"

;

tail from vent '2-&' to o'O"; tarsus J '2" to 1*4"
j bill from gape I'Sl" to

2'0" ; weight lib. 5ozs. to lib. 12ozs." {Hume).

Crest about 1" to nearly 2'', rarely more than 1-5".

A very fine young male in my collection is like the adult, but has the

breast weakly defined, has no gloss on the head, and has a white face

extendino- back fully half an inch from the base of the upper mandible.

In this bird also the white feathers of the outer secondaries have black

shafts, and have also a narrow black margin to the outer webs.

Young in first plumage closely resemble the adult females, but are

paler brown, especially on the chin and throat, and have "no metallic

green gloss on the innermost secondaries ; there are many white

feathers at the base of the bill.

" Males in first nuptial dress have white margins to the feathers of

the breast, a shorter crest, no green or purple gloss on the head ; a

small white spot on the chin." (Salvadori).

" Males in moulting plumage are intermediate in colour between males

in first plumage and males in first nuptial plumage."

" Young in down are dark brown, shading into nearly white on the

belly." (Seebohm).

Salvadori thus defines the habitat of the Tufted Pochard :
—" Palsearc-

tic Region from the Atlantic to the Pacific; in the Ethiopean Region it

extends as far south as Shire, and apparently breeds in the high lakes

of Abyssinia, in winter in South China, Japan and India, but not in

Ceylon or Burma ; accidental in the Malay Archipelago (Philippines

and Borneo), and in the Polynesian Islands (Marianne Isle and Pelew

Islands."

)
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As regards its distribution iu India Hume gives very full details.

He writes :
" Very rarely seen in the Himalayas, the Tufted Pochard is^

rather thinly distributed in the cold season in the Punjaub and the

Doab, is scarce in Rajpootana, more common in Rohilkhand and Oudh^

and less so in the Central Provinces aud Bundelkhand.

*' In Sindh it is not very abundant ; in Cutch m^ore ; in Kathiawar

and Gujerat, in the Central India Agency, Khandesh and the Deccan

fjxirly common.

" In Bengal, Cis-Srahmaputra, it has been noticed in many districts,

but I believe it to be rather scarce there, though my information on

the subject is scant. Damant records it, and some of Godwin-Austin's

people procured it from Manipur ; but I have no information of its

occurrence east of the Brahmaputra, whether in Assam, Cachar, Sylhet^

Tipperah, Chittagong or any portion of British Burmah. I do

not doubt that it straggles into many of these, but the fact has yet to

be ascertained.

"It occurs in places in very large flocks : in Chota Nagpur, the

Northern Circars and the Nizam's dominions, straggling by the way

at times into the Southern Konkan. It has been shot near Bellary^

and certainly, though rare there, visits Mysore ; but south of this 1

have heard of it nowhere in the Peninsula, except in the north of the

Coimbatore district, nor has it yet been recorded from Ceylon. Here

too, however, our information is very imperfect, and stragglers will

probably turn up in many districts whence the species has not yet

been noticed."

Then in a foot-note he says :
" This species has not been recorded

from Kashmir." Lately, however, in the Asian, in the same bag as that

to which I referred in my last article as having been obtained by

A. E. W. in Kashmir, two tufted ducks are recorded as having formed

part of the bag. There can be little doubt that it occurs constantly-

but not in large number in that State, It is not common, but at the

same time may be met with occasionally throughout Assam, Cachar,

Sylhet and Chittagong. Mr. R. S. Routh, Superintendent of the Hill

Section of the A.-B. Ry., shot two fine specimens on the 2 1st Novem-

ber, 1898, in a large tank in the station of Haflong, Cachar, and I have

an immature male in my collection shot by one of my men in Cachar,

as well as two young females. I have it recorded from Sylhet and:

2
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Assam also. Recently it has been recorded as having been shot in

Burma, near Mandalay, and it will doubtless prove to occur sparingly

throughout the northern half at least of that province.

This Pochard is one which essentially requires open water, and in

preference it resorts to wide expanses of water of some considerabb

depth in the centre, though more or less weed and. rush overgrown

round the shores. Where such pieces of water are to be found the

Tufted Pochard may be obtained in no inconsiderable num.bers ;
at the

game time it is unusual to find them in any but small parties, and pairs

and single birds are more often to be met with than even such. Some

times, however, they do consort in very large numbers, vide Hume,

who savs single birds or small parties may be fomid on almost any

broad in which the water is tolerably deep in some places, but the

huge flocks in which they love do congregate are only met with on

large lakes, such as I have above referred to.

At the Manchar Lake I saw two enormous flocks. I have repeat-

edly seen similar flocks in old times at the Najjafgarh and otlier vast

jhils in the Punjab, the North-West Provinces and Oudh, and I

should guess that at the Kunkrowli Lake, in Oodeypore, there must

have been nearly ten thousand, covering the whole centre of the lake.

Such flocks as these are, hotvever, only to be met with in the pro-

vinces mentioned ; here, in the Eastern Pi-ovinces, a flock of forty is

very large, and about all we may expect to meet with.

Just as expert as are the rest of Pochards on or in the water, it

excels the majority of these—perhaps not N. baeri—in getting away

from it. It is said to rise with less fluster, noise and splashing than

is caused by the rising of other Pochards, and also to get off the water

more quickly and to get more quickly into its stride, if I may use such

an expression. On land, however, feeble as are other Pochards, this,

according to Finn, is worse still. He says in the Asian: " On land

it moves more awkwardly than any other Pochard I know, hobbling as

if lame in both feet."

However abundant it may be, the Tufted Pochard does not, as a

rule, form a very large proportion of the bag in a day^s shoot. This

is due to the difficulty, first in approaching the birds—for they are

decidedly wild and shy—and secondly in getting a shot when onco

one has got within reach. If the bird does not escape at once by
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living, swimming, or flight, it is sure to dive before, at any rate, the

sportsman has time to get a shot, and once it has seen him and had its

first dive it is very problematical as to whether he will ever get a shot

again. It is worth remembering, should one came across a flock in any

large piece of water, Hume's maxim that Tufted Pochards will not

leave the water they are on until after dark. He gives one of his

usual graphic descriptions of a shoot in which Tufted Pochards played

ihe principal part, and describes how, alter a fusilade from ten guns, no

more than 5 (!) birds were collected out of a huge flock of ducks diving

about all round them.

Knowing their habits, however, he waited until he and his fellow-

sportsmen were going over the same beat the next day and then, ex-

tending in a long line, they worked backwards and forwards, and

this time the birds rising in front were, each beat, gradually forced to

the end of the water. After arriving at this they had to fly back

overhead, and in this way they were accounted for to the tune of over

sixty birds. They are not to be often found on open tanks whose

shores are free of jungle, nor on rivers ; but I have once or twice seen

pairs on the Megna, and at other times have met them on tanks

•absolutely free of all vegetation. The pair shot by Mr. Routh in Haf-

long were on an artificial tank with no vestige of water-plant about it,

as it had not then been a year in existence. Their cry is said to be the

typical harsh grating " kir " or " kurr *' of the Pochard family, but it ia

a silent bird on the whole and seldom indulges in voiciiications of any

sort.

Its food is almost entirely animal, much the same in fact as that of

the Scaup, but it is far more a fresh-water bird and far less a sea bird,

than is that duck, though common enough on the coast linej along the

greater portion of its habitat. It is, of course, a poor article of food,

though even here again tastes differ and some people say that it is not

bad. Hume, who was particular about his table ducks, said that he had

found some " good enough," and that some sportsmen had told him

that they are excellent !

They feed principally during the day-time, but migrate and move

from one place to another after sunset. They do not ever appear to

have been found feeding on land, but should they ever do so, the pro-

bability is that they only thus feed during the night.
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The Tufted Duck breeds, as far as we know, throughout the northern

portion of its range and in some parts very far south. Thus it is known

with comparative certainty to breed in some of the upland Lakes of

Abyssinia, in Southern Europe in many countries, and in Central Asia.

The nest is typically rather a slight affair made more of grass and

bents and less of weeds, rushes and water plants than are most ducks'

nests. The lining, which is generally very plentiful, is said by Dresser

to be of " sooty brownish-black down, having dull greyish-white

centres." The nest may be placed either close to water or actually at

the edge, never, as far as I can learn from anything recorded, actually

in the water itself. The water may be either fresh or salt, an inland

lake, far from the shore, or an estuary or creek of the sea itself. As a

rule the nest is placed amongst either grass or bushes, but sometimes

quite out in the open, amongst stones, etc. This sort of situation is

not, however, it would seem, as often selected by the Tufted Duck as

it is by the Scaup, nor can I find any mention of its placing its nest in

holes as does the latter bird.

Dr. Leverkhiin sends me an interesting note on the breeding of this

liuck. He says, in epistohj *' Fuligula fuligula is a very common, bird

on the great lakes of Hungaria, Slavonia, Germany and Bulgaria, and

I have taken many of its nests during the month of May. The duck

when frightened and leaving the nest covers the eggs with all the

contents—which there may be at the moment— of her intestinal

tractus ; for the Oologist it is hard work to clean them afterwards.

" One nest I found was covered in, in a very beautiful manner, by

the tips of the grass surrounding the nesting place ; one would have

said that this particular duck had known the art of sewing, so finely

had she joined the grass helms together, probably with her bill."

The eggs only vary from sis to ten in number, less therefore than

many other ducks' clutches. Dresser says that the eggs are uniform pale

olive,. green or greenish-buff in colour, smooth and polished in texture of

shell, and in size average about 2*3 by 1*65 inch. Wolley's egg figured

by Hewitson is of exactly the same size.

Morris figures the egg as exactly like that of the Scaup but longer

and proportionately narrower. In colour it is rather a bright pale bufiP.

As regards their breeding he says : '' These birds breed along

the stony shores of the sides of inland waters, among the cover
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-of vegetation, more or less thick, -with which they are usually

bordered.

" The receptible for the eggs,

—

for it can hardly be called a nest,—ig

composed of stalks and grasses.

" The eggs vary in number from eight to ten. They are of a pale

buff colour, with a tinge of green.

" The male bird leaves the female after she has begun to sit."

Finn's remark on the cross breeding of this bird is worth noting and

remembering by sportsmen who get hold of birds beyond their power

to discriminate.

" It breeds more freely in captivity than do Pochards in general, and

in the London Zoological Gardens crossed in 1849 with the White-eye,

the resulting hybrids continuing to breed either inter se or with the

original parents for more than ten years—a fact to be remembered in

dealing with doubtful Pochards, which should therefore, whenever

possible, be submitted to some authority for identification."

Genus CLANGULA.
The genus Clangula is a very small one, containing only three species

of birds which range throughout the Northern Hemisphere. Of these

three only one, Clangula glaucion^ reaches India, and even this only

occurs with extreme rarity. The most noticeable thing in this genus

and one which at once separates it from all its closest allies is the posi-

tion of the nostrils, which are rather nearer the tip than the base of the

bill, the position being well shewn in the wood-cut in Blanford's IVth

Vol. of Birds. In many respects in its anatomy it closely approaches

the Mergansers, and is a sort of link between them and the more

typical ducks.

(36.) Clangula glaucion.

The Golden-eye.

Clangula glaucion, Hume, " Str. Feath.," IV, p. 225 ; id.^ ibid., VII,

pp. 441, 464 and 505 ; id., Cat., No. 961 Ms ; Hume and Marshall,

Game Birds, III, p. 185 ; Reid, ^' Str. Feath.," X, p. 85 ; Stoker, ibid.,

p. 424 ; Barnes, " Birds of Bombay," p. 413 ; Salvadori, Cat. Birds of

British Museum, XXVII, p. 376 ; Blanford, " Avifauna of B.

India," IV, p. 464.

Description : Adidt Male.—'' Head and upper neck dark glossy

green, the feathers on the crown and nape somewhat elongated ; chin
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and throat black ; roundish white patch on the cheeks near the base of

the upper mandible ; lower neck, breast, and underparts white ; on

the sides of the vent the feathers have the bases slatey-grey, shewing

through ; feathers of the flanks edged above with blacky the longer ones

on both webs ; back, rump, and upper tail coverts black ; inner scapulars

black, the outer ones white, longer scapulars with a white band along the

middle ; wings black, with a large white patch covering the central

wing coverts and the outer secondaries ; the inner secondaries black ;

under wing coverts greyish-black ; tail blackish-grey, bill bluish-black
;

irides golden-yellow ; feet orange-yellow, the webs dusky. Total length

about 18 inches, wing 8'9, tail 4, culmen 1*4, tarsus 1'45". (Salvadori).

" Bill black in the male. . . . The eyes are yellow and the feet

yellow with black webs." (F. Finn.)

'* The irides are bright yellow in the females and young males, reddish

or orange-yellow in old males, white or very pale yellow in the quite

young birds. The naked edges of the eyelids reddish-dusky ; the legs

and feet vary from pale yellow in the young to intense orange in the

old ; the colour is always bright and pure ; the webs (including that of

the hind toe), nails, and a spot on each of the toe joints, black or dusky ;

the bill of the old male is bluish or greenish-black, rather duskier and

duller coloured in the old females and young, and occasionally in these

latter, often in the former, and very rarely in the old males, with a

larger or smaller yellowish-red or orange spot or bar near the tip of

the upper mandible, which in some forms a terminal band at the tips

of hoih mandibles, never, however, including the nail, which always

remains black or dusky." (Hume).

Female,—" Head and upper neck hair-brown ; a dull white collar

round the lower neck ; upper parts blackish ; mantle, scapulars and

upper wing coverts with pale greyish edges ; breast greyish with the

edges of the feathers whitish, lower parts white ; sides and flanks dull

crrey ; the feathers edged with white ; median wing coverts brown

tipped with whitish, the greater ones white tipped with brown ; outer

secondaries white ; the white on the wing is defined by the brown band

at the tip of the greater coverts ;
quills dusky brown ; tail dull greyish

j

bill brownish-black, in some specimens the tip, except the nail, is

yellow ; irides and legs and toes as in the male. Total length 17

inches ; wing 7*7 ; culmen 1-35." (Salvadori).
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" The bill is blackish in the female and young, sometimes with a

yellow patch at the tip." (F. Finn).

''Females'. Length IS"? to 16'5; expanse 26'3 to 28; wing 7-5 to 8*25;

tail from vent 3*0 to 3'4: ; tarsus 1-22.to 1-35
; bill from gape 1-12 to

1-19 ; weight lib. 7oz. to lib. 14oz." (Hume).

" Young in first plumage resemble adult females, but are duller in

colour ; the pale collar round the neck is much more obscure, the grey

feathers on the breast have white margins."

" Males in first nuptial dress have less white on the scapulars, the

white on the hind lower neck is mottled with brown, as is also the

white spot at the base of the bill."

" Males in moulting plumage resemble adult females, except that they

retain the white wdng of the adult male."

*' Young in down are dark brown on the upper parts, and paler brown

on the breast and flanks, shading into white on the throat and into pale

grey on the belly." (Salvadori).

This is a northern form of duck breeding in Northern Europe and

Asia and in America from Maine and Canada northwards. In winter

it migrates to Southern Europe and, rarely only, into extreme North

Africa. In Asia it occurs as far south as Persia, China and Japan and,

as a straggler, enters Northern India and Southern China. In America

it wanders as far south as Mexico and Cuba.

The occurrence of the Golden-eye in India is only, as I have already

said, as a straggler and a very rare one too, all the notes as to its

occurrence in '' Game Birds," are that Sir A. Barnes got it on the Indus

in Sindh nearly 60 years ago, and that Dr. Bonavia obtained a fine male

about 1870, which was captured by fowlers near Lucknow.

After "Game Birds" was written, Hume evidently got other speci-

mens, for in the British Museum are two specimens got by R. N. Stoker,

which were presented by Hume with the rest of his collection. These

two birds were obtained one at Hassanpur and one at Ghazi, both in the

month of December. There is so little on record about this duck in

India, and " Stray Feathers " is now so hard to get, that I reproduce

the greater part of Stoker's notes on his specimens.

" I have now to record shooting near Ghazi on the Indus a female

Golden-eje (Changula glaucion). I saw one drake and four ducks, but

unfortunately only succeeded in getting one of the latter.
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"This measured : length 15*75 ; expanse 26*5 ; tail 3*66 ; bill from

gape 1'66 ; weight lib. 5oz."

•' The irides were a bright pale yellow ; the feet bright yellowish-

orano"e, with dark blackish webs ; bill black at base and tip with a

medial yellow band about 0*25 in width."

In the same letter, in a P. S., he continues :

—

" Since this was written I have shot another Golden-eye, a bird of

the year ... A third bird, precisely like this second, was shot by an

officer here, but hitherto the drake has resisted all our attempts to

assassinate him.''

•' I showed the first bird to a very intelligent native at Ghazi and he

assured me that they appeared there every year regularly, and that thre&

years ago he shot one. I am certain that I shot a duck of this species

some three years ago. It puzzled me at the time, but now I have

no doubt what it was."

Then in a second letter Mr. Stoker again writes:
—

" Since I last

wrote, I have succeeded in obtaining a fine drake Golden-eye, which

I am sending you.

" There were four of them together in a little stream opposite the

village of Hassanpur.

" The natives call them ' Burgee,' the ' bur ' pronounced as in

burrow. Burgee, I believe, only means patches of black and white.

" Mr. Barlow informs me that these ducks come to Ghazi every

winter.

*' This drake measured—wing 9*0

*' We all said what a heavy bird, but it only weighed lib. lOoz.^

which is 6 oz. less than the lightest weight given by you for an adult

male.

4« The stomach contained fish, weeds and sand."

" With this drake was procured a female, similar to those formerly

sent. It was only wounded and was put in a cage and unfortunately

was allowed to escape.

" We may now set down the Garrot or Golden-eye as a regular

winter visitant to the Punjab portion, at any rate, of the Indus, and as

Barnes procured it near the mouth of the Indus, it most probably occara

throughout the length of that river. But can it be confined to the

Indus ? Surely, if properly looked for, it will be discovered in th©
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Chenab and other Punjaub rivers. Is it purely a river duck with us ?

Or will it also occur in jheels ? Other sportsmen in the Punjaub must

help us to settlti these questions."

" F.S.—My last Golden-eye is a young female, weight lib. ooz

It was seen with a number of others on a little pool. There were no

other ducks about."

Thus Stoker seems to have got no less than five specimens, and a

sixth was got by an officer whom he does not name. Barnes got one

other and these are all we have recorded, none having been since met

with, so that it looks as if Stoker's queries as to its regular appearance

must be answered in the negative. In its actions and habits the Golden-

eye seems to be very much like the Pochards. Like them, it is a

wonderful bird on the water as well as in it, and what I have said of

the Tufted Pochard and its predeliction for diving and swimming and,

if possible, escaping by these means rather than by flight, would equally

well apply to this bird. Like the Pochard, too, it is slow off the water

and rises at an oblique angle with great splashing and commotion.

Macgillivray says that it is capable of rising off the water at one spring

with the help of a breeze, i. e., probabh^ with a strong head wind which

o-ettino; under it would lift the bird at once.

Unlike the Pochards, however, it is credited with being fairly active

on land, and the author just quoted says that they sometimes repose on

spits of land.

As are the Pochards, so is this bird found alike on salt and fresh

waters, but there is no doubt that it prefers fresh water to salt. It

would seem that open waters are preferred to small enclosed pieces, and

deep, clear water to shallow vegetation covered pools and swamps.

This, of course, we should expect to be the case with a divino- duck

whose food consists, as the Golden-eye's does, almost entirely of animal

matter procured by diving. It is said to feed on " testaceous mollusca,

Crustacea and fishes," also on water insects and grubs and, but not often,

also on vegetable food, principally deep water weed-roots and similar

articles.

Its flight is swift and strong, and Macgillivray says :
" They fly with

rapidity in a direct manner ; their small, stiff, sharp-pointed wings

producing a whistling sound, which in calm weather may bo beard a

considerable distance
"

3
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" The cry of this bird is a mere grunting croak and is never heard

to any considerable distance ; the epithet Clangula given to it by the

earlier ornithologists had reference not to its voice but to the whistling

of its wings."

The number of the flocks seems to vary greatly ; here in India no

large ones are likely to be seen, but it will be noted that, even on the

Indus, Stoker met with small flocks, not pairs and single birds, and where

common it is said sometimes to assemble in flocks of some hundreds.

Normally the Golden-eye breeds in hollows in trees or, less often, in

holes in the ground, in banks or rocks, but sometimes it makes a nest

on the ground in the same manner as most other ducks. In the latter

case the nest is usually rather scanty and ill-formed but with a thick

lining. Dresser's remarks are the best I can find re the breeding

of the Golden-eye and, though already quoted by Hume, I again re-

produce part of them.

"In the north of Finland, in Sweden and in Norway, it nests in

hollow trees, either near to or at ^ome distance from the water, and

very frequently in the nest-boxes which the peasants hang up for water-

fowls to breed in. These are frequently hung up close to the peasants'

huts ; and even then the Golden-eye will nest in them. The bottom

of the hollow tree or nest-box is neatly lined by the old bird with down
;

and on this soft bed the eggs, which vary in number from ten or twelve

to seventeen or even nineteen, are deposited. When hatched the young

birds are carried by the female in her beak down to the ground or to the

water, one after another being taken down until the whole brood is taken

in safety from the elevated breeding place, and I have been assured by the

peasants that this always takes pkce in the dead of the night. The eggs

of this duck are dull greyish-green, uniform in tinge and rather glossy

in texture of shell, oval in shape, and in size average about 2*4 by 1*55

inch ; and the down with which the nest is lined is sooty greyish-

white, the tips of the down being rather darker than the central portion.'"

It would seem that in the majority of cases the Golden-eye selects

sites by fresh water for breeding purposes, but they also sometimes breed

on or near the coast.

The British Museum eggs vary in length from 2-1" to 2*4" and m
breadth between 1*55" and 1'75". Gates says that in colour they are a

greyish-green of different shades.
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I have two clutches of eggs of this duck in my collection, both of

which I owe to the generosity of Herr Kuschel of Breslau. The first

clutch, which are marked " Sarepta Sud Eussland, 4th May, 1889," are

the greenest ducks' eggs I have ever seen, quite a vivid stone-green,

though the three vary a little, inter se, in brightness of tint and

intensity of colour. The surface is very fine and close with an extremely

smooth surface having a strong gloss. The shape of two of these eggs

are very regular broad ovals, of the third a narrower oval with one end

decidedly compressed and smaller than the other but not at all

pointed.

These three eggs measure 2-21"xl-6''; 2-20"xl"72" and 2-12"x
1-62".

The other three eggs are similar but less intensely green.

Morris says :
—" The Golden-eye builds in the vicinity of lakes and

rivers, giving a preference to the latter, particularly such as flow over

falls and rapids. The Laplanders place boxes with holes in them in the

trees in these localities, for the birds to build in, and thus procure the

eggs, for the cotes are rare to be resorted to for the purpose of laying

in.

" The nest is made of rushes and other herbage, lined with down.

Mr. Hewitson found one in a hole in a tree, ten or twelve feet from

the ground.

*' The eggs are of a greenish hue and from ten to fourteen in num-

ber."

The egg depicted by Morris, however, is of a greenish stone-colour,

the green tint by no means very prominent. It is also more pointed

at the smaller end than in any egg I have ever seen.

Subfamily Erismatdrin-^e.

The one great distinctive feature of this subfamily is the remark-

able tail, of which the 18 feathers are stiflf and hard, very much as are

the feathers of a Woodpecker's tail.

Tha subfamily contains four genera, Thalassiornis conQned to South

Africa, Nomonyx to Tropical America, Beziitra which is only found in

Australia, and finally Erismatura which is almost cosmopolitan.

The first three genera consist ofbut one species each, but Erismatura,

the only genus in which we are interested, has no less than seven,

one of which, E. leucocephala, extends into India.
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This bird has, in addition to the remarkable tail, another feature

almost equally remarkable, viz., the swollen base to the bill which

extends forward as far as the nostrils. The nail is also very

small and is bent inwards ; the wing very small, and the feet very

large and powerful with the lobe to the hind toe very fully de-

veloped.

(37.) Erismatura leucocephala.

The White-headed or Stiff-tailed Duck.

Erismatura leucocephala.—Hume and Marshall, Game Birds, III,

p. 289 ; Hume, " Str. Feath.," VIII, p. 456 ; IX, p. 290 ; X, p. 158 ;

Salvadori, Cat. " Birds of British Museum," XXVII, p. 442 ; F. Finn,

P. A. S. B., 1896, p. 62 ; Sherwood, Journal, Bom. N. H. Soc, XI,

p. 150; Blanford, "Avifauna of British India,'' IV, p. 466 ; Gates,

" Game Birds," II, p. 374.

Description: Adult Male.—" Grown black ; forehead, sides of the head

including the space above the eye, chin and nape pure white ; below

this white the neck all round is black ; lower neck and breast chestnut-

red, with narrow blackish bars ; back, scapulars, sides and flanks reddish-

chestnut, more or less huffish and finely and irregularly vermiculated

with blackish ; upper tail coverts deep chestnut ; under parts, below

the breast, reddish-buffy-white ; wings brown -grey, the wing coverts

and secondaries finely vermiculated with buffy-white ; under wing

coverts grey, the central ones whitish ; asillaries white ; tail blackish
;

bill blue ; iris dark brown ; feet ashy brown, with the webs blacky

Total length about 18*5 inches ; wings 6*5
; tail 4'5

; culmen 1*9
;

tarsus 1'3." (Salvadori.)

" Length about ] 8" ; tail 3-5" (3" to 4-5") ; wings 6-3"
; tarsus 1"

; bill

from gape 19"." (Blanford.)

Females and young males " have only the chin, lower cheeks,

and a stripe from above the gape, running back from under the eye

towards the nape, white, rest of the head black mixed with rufous;

the upper tail coverts are like the rest of the upper parts, and the

breast is dull rufous without black bars ; otherwise the plumage

resem.bles that of adult males. Some specimens are much more

rufous than others. " (Blanford.)

" Bill dull plumbeous ; iris dark brown ; legs plumbeous black.
"

(Salvadori.)
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Young male,—" Very similar in plumage to the old female, only

somewhat more ruddy on the back. " (Salvadori.)

Young in down.—" Brown-grey ; upper part of the head and cheeks

dark brown ; a streak below the eye, from the base of the bill to the

nape, throat and sides of the upper part of the neck dull greyish-

white undulated with dusky ; a whitish spot on each side of the

ruaap, just below the wings; edge of the wing and under wing

coverts whitish. " (Salvadori.)

The White-headed Duck inhabits the countries surrounding

the Mediterranean and extends thence into Western Central Asia

and, according to Finsch, as far North as Southern Siberia and also,

as a straggler only, into Germany and Holland, being over the

greater portion of its range either resident or only locally

migratory.

In India it is undoubtedly a very rare duck. When Hume and

Marshall published the Game Birds of India, the only record of the

Stiff-tailed Duck was the following :—" On the 2Cth October, 1879,

Col. 0. B. St. John, R. E., at that time Governor, I think, of Kandahar,

shot a couple of ducks, of a type quite unknown to him, in the

Jumeh river near Khelat-i-Ghilzai."

'' These Ducks proved to be an immature pair of the White-headed

Duck." Since this was written, however, there have been further

rather numerous records of this duck. In Stray Feathers (in loc. cit.)

are the following :

—

Mr. Field writes of a bird sent to Mr. Hume, " I shot this bird

on the 2b th of October at the ' old nullah ' about a mile from the

Civil Station of Ludhiana, Punjaub. It was sitting alone in a pool.

I stalked up close behind some reeds and then shewed myself, expect-

ing to see it fly. All it did was to cock its little stiff, thin-pointed tail,

and swim off' in a quiet way for some ten yards. Its appearance,

whilst swimming with its tail up-turned, was most peculiar. I tried

to frighten it into flying, but it would not rise, so I shot it while

swimming."

Mr. Hume thought records of this bird would soon come to

hand after this was written, and with reason for " Within a few months of

this prediction, Mr. F. Field shot an immature bird of this species close

to the Civil Station of Ludhiana. This was on the 28th of October
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1880." (The bird already recorded.) *' On the 21st of January, 1882,

Mr. Ohill obtained an immature male of this species near the Najafgarh

jheel (approximately Lat. 29' M. Long. 77' E.) and now, again,

another near the same locality on the 28th October of the same

year."

" Since this was written Mr. Lean of the 5th Bengal Cavalry informs

me that he has just shot a duck of this species in the Philibheet

district."

Again in the same Vol. of Stray Feathers appears a note by Mr.

Chill, dated 8th February, 1883: "On the 27th of December last, I sent

you in a tin box an Erismatura leucoeephala. Since that I have

managed to purchase two more of that species—one a cat took away

—

and the other 1 have got stuffed." These were apparently got near

Faruknagar near Delhi.

About this time, February, 1883, Mr. Bomford also got a specimen

on the Indus at Multan Keengurh.

From this time none are recorded until Lieut. Burke shot one

at Halkote in February, 1891.

The next recorded specimen was not met with until almost exactly

two years later, then in the Proceedings of the Asiatic Society of Bengal

occurs the following note by Mr. Finn :

—

" {Erismatura leucoeephala). The present individual was sent to

the Editor of the Asian newspaper by Capt. H. R. Davis, who stated

(Aszaiij February 14th, 1896) that it was shot by Capt. E. D.

White, 52nd Light Infantry, at Bettiah, near Hardoi, between Lucknow

and Bareilly. It is in heavy moult, and quite incapable of flight, which

considering the time of its occurrence is rather surprising, and almost

looks as if the species might be somewhere resident within our limits."

It is mentioned in the list of birds in Mr. W. R. Laurence's recently

published work on the '' Valley of Kashmir," as having occurred

in that country^

Yet again in 1896, but on December the 27th, Major J. 0. P.

Onslow, R. E., shot two, and Mr, H. B. Campbell one, of these

ducks, in the Ganges Kadur, about 20 miles south of Kadur.

Next in the Asian of the 8th February, 1898, A„ E. W. records

having shot three stiff-tailed Ducks in Kashmir, in amongst a vast

number of other birds shot at the same time.
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Finally Finn, again in the columns of the Asian, says that twice

to his knowledge this diiok has been obtained in the Calcutta

bazaar.

There is also a specimen in the British Museum obtained by General

Kinlock in Peshawar. This, to the best of my belief, exhausts the list

of the Stiff-tailed Duck's appearances within our limits.

Of the birds whose age is recorded only two would appear to have

been adult birds, the male got at Peshawar and the female in Ludhi-

ana.

It will be noted, also, that all the birds were obtained between the

20th October and the 8th February, and that whilst the bird shot at

Hardoi in January was in heavy moult, none of the others, in so far as

we know, appeared to have been moulting at all. Therefore, it is very

doubtful whether this particular specimen had not been indulging in

an abnormal moult. I do not consider it of any weight in reference to

the bird being a resident or otherwise, all that we know at present

pointing strongly to the fact that it is not resident. There is, however,

no reason why this duck should not breed in Kashmir, which is quite far

enough north, and it is to be hoped that any one working the water-

breeding birds of that State will bear this in mind.

As regards its habits, we have very little on record as far as India is

concerned. Finn notes: " In habits the Stiff-tail resembles a grebe

rather than a duck. It is more ready to dive than to fly, swims low

with its tail raised, and is said to be unable to walk, but this I doubt

though I have only had a cripple to study. This bird resembled a

grebe in its remarkable tameness."

Captain Sherwood writes in this Journal; '* The bird was very little

longer, if any, than a common teal, but much bigger and presented a

stumpy appearance, very ugly and ungainly. The wings were hardly

more than six inches in length. The birds were shot in deep water in

a nullah which they refused to leave after being put up, and after a

short swift flight they settled again."

These two brief notes agree well with what has been written on the

bird as it shews itself in Europe. From this it would appear that

whilst the bird is a wonderful swimmer and diver, it is almost helpless

on land, and, though of very quick flight, is very loathe to take to wing,

not rising until absolutely forced to do so, and then only flying for a
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very short distance, after whicTi it resettles and is then harder than

ever to again get off the water.

It has, according to Maumann, the power of swimming in the water

with only head and neck projecting, in the same manner as birds of the

genus Plotus and the Cormorants do.

Most authors agree that it swims with its tail upright as observed

by Finn, Chill, Field, and others in India, but Chapman and Buck in

their " Wild Spain " give quite a different description :

—

" The most extraordinary wild fowl we ever met with,—gambolling

and splashing about on the water, chasing each other, now above now

beneath its surface like a school of porpoises ; they appeared half birds

half water tortoises Presently the strangers entered a small reed-

margined bight, swimming very deep, only their turtle-shaped backs

and heavy heads in sight with small wing like a grebe, and

long, stiff tails like a cormorant—the latter being carried under water

as a rudder, is not visible when the bird is swimming."

It is a fresh water species, and, as far as I can ascertain, does not

haunt coasts and salt water.

It breeds also inland on lakes and marshes and also on small ponds,

placiog its nest in amongst dense herbage at the edges and always

well concealed. It is a typical Duck's nest, containing perhaps more

wet weeds as rotten material in the base than do other ducks' but like

them well lined with down which, in this case, is said to be pure

white.

The eggs vary from six to ten, are a chalky white in colour, often

much discoloured and stained, very large for the size of the bird and

remarkable for their very rough surface, so rough indeed, is it

that this egg is chosen to represent those having rough surfaces in the

National collection of typical eggs.

A few eggs are said to have a very faint green tinge.

The length varies between 2*6" and 2 '8" and the breadth

between 1*95" and 2*05.'' Most eggs are almost perfect ellipses, a few

having one end rather smaller than the other.

{To he continued^
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Corrections in third instalment, fichlished in Vol, XII.

On p. 621, line 7—for " Part III,'' read " Part II concluded "

In 14th line of p. 621, after "pair," insert " of segments."

On p. 622, 3rd line—for " chesnut, coloured," read " chesnut-coloured."

On p. 622,bila. line—for ' elliptic, oblong," read '"elliptic-oblong.''

Vn p. 622, 8th line, for 'V" read "n."

On p. 622, 12th line, insert a space between "55" and "Plate X"—Plate X
is mine in this paper, not Beddome's.

On p, 622, in last line of small print, " Hopeh" should C I think ) be

" Hupeh."

On p. 622, 17th line from bottom, after " average," insert " frond."

On p. 623, in 2nd line from top, the letter "o'' has dropped from the word
" Beddome."

On p. 624, in 6th line, at beginning of the parenthesis, insert—^"A. Braun sub

Asp*dium"

On p. 625, 13th line from bottom, insert "(^N. ntmorale)'" after "species."

On p. 627, 9th line, the semicolon after " speak'' should be a "comma."

On p. 628, in 10th line from bottom, " Subgems" should be " Subgenus."

On p. 630, in 9th line from bottom, delete the comma after " species."

C. W. HOPE.
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Including Afghanistan, the Tkans-Indus Protected States, and Kashmik:
arranged and named on the basis of Hooker and Baker's Synopsis Fillciim,

and other works, with New Species added.

By C. W. Hope.

{Continued from Vol. XII, page 633.)

Paet III.—the GENERAL LIST.

Ord. FILICES,

Sub-Orel, I. GLEICHENIACEyE, El'.

Genus 1. GLEIOHENIA, 8m.

Sub-genus Meetensia.

1. G. dichotoma, Willd. ; Syn. Fil. 15. G. linearis, C. B. Clarke in

C. R. 428. G. Umjris, Burm., under Polypodiura, Bedd. H. B. 4,

N.-W. P. : Kumaun—d^-6000\ S. and W. ; Davidson ; Askot, common 4--5000'

Duthie ;
6000' Trotter ; 7500' MacLeod.

BiSTRlB.—Asia : N. lad. (Him.)--Nepal, Sikkim, and Bhotan 4-7000'. Assam—
DehlngR. ; Khasi Hills 5000', " common." C. B. CIarl;e ; Sylhet. Centr. Prov.—

Pachmarhi, Duthie. Centr. Ind., S. Ind. and Ceylon : mountains up to 6000'. Burma :

Teaasserim, S. Andamans. Malay Penins. and Sutnatra. E. Tiuxor, H. 0. Forbes,

'* an erect fern."

Scandent over other jungle, sometimes for several hundred feet, often

rooting [Clarke). Probably the fern said to form, in Kumaun, jungle

difficult to penetrate ; but see above as to the habit of the plant in Timor.

Sub-Ord. II. Hymenophyllace^.

Genus 2. HYMENOPHYLLUM, L.

1. H. exsertum, Wall. ; Syn. Fil. 58 ; 0. E. 436 ; Bedd. H. B. 30.

N.-W. P. : T. Garh.—7-SOOQ', P. W. Mackinnon ; Brit. Garh. 9000', Duthie

;

Kumaun 6-8000', S, and W., Hope, Duthie, J. R. Reid, Trotter.

DiSTElB.— ./}««« : N. Ind. (Him.)—Nepal, Sikkim, and Bhotan, 4-9000', very

common eastward. Assam—Khasi Hills 2-5500', common ; Manipur, Clarhc, Watt.

Centr. Provs., very common (Bedd.). S. Ind.: W. Ghatp, Madras Presidency. Burma:

Tenasserim. Ceylon. China : Yunnan.

2. H. polyanthOS, Sw. -, Syn. Fil. GO : C. R, 437 ; Bedd. H. B, 31.

N.-W. P. : Kumnun—'DwXW and Namik 8-9000', S. and W. ; Pindar Gorge 7-9000'.
Trotter.

DisTRiB.—*' Widely diffused throughout the Tropics, and a little beyond them, both

north and south " Amer.'. from Cuba and Jamaica southward to Brazil, S. Chili and

Juan Fernandez. Asia : N. Ind. (Him.)—Sikkim and Bhotan I000-l'2,000', abundant

eastward. Assam—2-6000', "very common," C?ar/iT; Kohima 9000', C,7ar7.'e. S. Ind.:

4
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W. Ghats of Madras Presidency. Burma. Ceylon. Malay Penins. Java. N.-Zealand.

Afr.: W. Trop.; Masc. Isles.

Genus 3. TRICHOMANES, 6W^/i.

1. T. Filicula, Bory ; Syn. Fil. 81. T. bipumtatum, Poir., 0. R. 440
;

Bedd. H. B. 41.

Punjab: Simla i?e/7.— 55-6000', Edgew., Hope, Gamble, Blanf., Trotter.

N.-W. P. : B. D. Dlst.—Mussooree 55-6000', frequent, Duthie, Mackinnon?, Hope

Kumaun.

DiSTEiB.—Jsw : N. Ind. (Him.)—Nepal, Sikkim, Bhotan 5000' and upwards :

common eastward. Assam—Khasi Hills 2-5000' and upwards, common ; Manipur,

Watt. S. Ind,— All the W. forests of Madras and Bombay Presidencies up to 8000''

Burma. Nicobar Isles. Ceylon. Malay Penins. Tonkin. Java. Horneo. FcrmoEa.

Japan. China. Polynesia. Afr. : Fernando Po, Natal, Cape Colony, and Masc-

Isles.

This fern, in N.-W. India afc least, is often slightly white-powdered, when

dried, and generally highly aromatic, the scent being like that of some

umbelliferous plant. My specimens, collected at Simla in 1871, are still

fragrant. It grows in sheets or sods on rocks and tree trunks, just as

Hyrmno])}iyllum Twibrldgmse does in Europe, tlie creepmg rhizomes and

the roots being matted together. Specimens collected by Mr. Gr. Mann in

the Khasi Hills of Assam, at 5000', are large and stiff, up to 5 inches long.

2. T. pyxidiferum, L. ; Syu. Fil. 81 ; C. R. 140 ; Bedd. H. B. 42.

N.-W. P. : T. Garh.—Bok. Mc: 9-10000', Duthie ; ZMwawn— Pindar 8000',

Strachey 1856, in Herb. Hort. Calcutta.

DiSTBiB.

—

Amer'. From Mexico and W. Ind. southward to Brazil and Peru. 'Asm:

N. Ind. (Him.)—Sikkim. Assam—Khasi Hills and Cachar. E. Bengal—Chittagong

0-1500', common. S. Ind. Forests (^Bedd.y Burma. Nicobar Isles. Malay Penins,

(6 in. 1.) Borneo. New Caledonia. Afr.: Angola, Cape Colony, and Masc. Isles.

Mr. Clarke says there is no Himalayan example of this at Kew, except a

scrap from Levinge, said to be from Darjiling. I possess a specimen

collected and given Lo me by Levinge in 1871. There is a specimen, from

the Victoria Falls, Darjiling, 6500
',

collected by Levinge, and presented

by me, I think, in the Saharanpur Herbarium ; and in Mr. Gamble's

herbarium I find a sheet from the Tista Valley, Darjiling district, 1000',

No. 5052, collected by him in Septr. 1873 ; another sheet, collected

by him Darjiling 7500., No. 7216, Ootr. 1879 ; and a third, No. 80o4,

Darjiling, May 1880. There is, therefore, no doubt that this species is

found in the Himalaya, and that it extends to the westward of the Ganges,

for the plant got by Mr. Duthie in Tehri Garhwal has the distinctive

b'-'oadly winged or bell-mouthed tube enclosing the fruit. Some specimens

from Eastern India are much larger and stiffer than those just mentioned.
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Sub-Ord. III. POLYPODIACE^.

Genus i. ONOCLEA, L , Siv., Mett., HooJc.

Sub-genus

—

Steuthiopteeib, W.

1. O. orientaliS, Hook. ; Syn. Fil 46 ; C. R. 434. Strutlmpteris

orientdis, Becld. H. B. 20.

N.-W. P. : D. D. i5wi^.—Jaunsar—Lokaudi Hill, 8-8500', Duthie 304-1894, Gamble

6-1894.

DiSTEiB.—^s?ffl.: N. lud. (Him.)—Sikkim, Lachen 12,000' Booh fil.; 9000' £hces
;

Levi'ige, 12,000'. Assam

—

Simons ; Khasia

—

Jerclon, Mann. W. China. Japan

—

Hakodadi.

This is new to N.-W. India : the station was discovered first by Mr. Dufchie,

who informed me at the time. I have a specimen from Mr. Gamble, collected

by him in the same locality, later.

Genus 5. WOODSIA, Br.

Sub-genus

—

Euwoodsia.

1. W. hyperborea, R. Br. ; Syn. Fil. 46 ; 0. E. 434 ; Bedd. H. B. 20.

Afghan. : Karavi Valley—Sh^ndAoi Hills 10,500', Aitch., No. 983, 9-7-1879.

Kashmib : Sind Valley—75-8000' , Levinge, once collected ; Masjid Valley :

12-13,000' ; Tajioas Nala, near Sonamarg 9-10,000' ; Liddar Valley, Sonsal Nala

13-14,000' ; Liddar Valley, above Kainmal, 12,000', Duthie 1893.

Punjab : Eullu—near summit of Ptotang Pass, Edgew. 171, in Herb. Hort. Kew
named W. Ilvensis, U. Br., on same sheet with Scotch and Norwegian specimens.

N.-W. P. : British 6^ar/i.—near Kuari Pass, 11-12,000', Duthie 1885 ; Kumaun—
Kutti Valley 12-13,000', Kutti Yangti Valley 14,000', Duthie 1886.

Nepal W. : Nampa Gadh, 12-14,000', Duthie 1886.

DisTRiB.

—

N. Amer : Canada, in high northern latitudes, to the Saskatchawan

River : not in the U. S. A. I]uro])e : Norway, Sweden, Kussia, frequent ; Brit. Isles

—

N. Wales, Scotland, rare; French and Swiss Alps; Tyrol; Spain—Pyrenees;

Corsica and Sardinia ; Carinthia ; Silesia. Scarce in Central and South Europe
;

though locally abundant in a few spots. Asia : Ural Mts.; the Amur and Manchuria,

Mongolia and China.

Duthie's specimens from Kashmh*, No. 13148 especially, and Nos. 13226

and 14127, are very wooliy ; but they do not warrant the rehabilitation of

Hooker's W. lanosa^ because the specimens on which Hooker founded that

species are all undoubtedly Gymmgramrm Andersoni, Bedd. Duthie's specimens

have all distinctly the indusium of Woodsia^ and neither the shape nor the

colour is that of G. Andersoni^ to which Baker in his Summary of New Ferns,

18i91, refers W. lanosa. Duthie's British Garhwal, and one of his Nepal

specimens are more glabrous than the normal. I have also a glabrous plant

got by Duthie in Kumaun, with fronds larger than usual, and elongated

pinnatifid pinra3, which may be a new species.
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Sub-genus—Physematium.

2. W. elongata, Hook. ; Syn. Fil. 47 ; C. R. 435 ; Bedd. H. B. 22.

Punjab: Chamba State—B,a.yi Valley 11,000', McBonell ; Siml2 Meg. 8-10,000';

Gamble, Collett, Hope, Bliss ; KullUy Trotter.

N.-W. P.: 2', Garh. 9-10,000', Lev., Duthie, Herschel, Mackinuons ; Brit. Oarh.

7-12,000' Mrs. Fisher; Duthie f Kumaun 7-lC,.500' S. and W., Davidson, Duthie, Trotter,

MacLeod.

DiSTRiB.— ^s«a': N. lud. CHim.), Sikldna, 7-12,000', frequent.

This fern gi'ows to a much larger size than is stated in the books. The

Syn. Fil. gives a span to 1 ft. as the length ; Clarke—9 in. 1.; 1

—

\i in. br.

;

and Beddome— 1 ft. X 1-1J in. I have a frond collected by the Mackinnons in

T. Garhwal which, were it complete at the apex, would be about 18 in. 1. by 2^

in. br., without the stipe ; and I find a note of having seen in their collection

a frond nearly two feet in length.

Genus 6. SPH^ROPTERIS, Wall.

1. S. barbata, Wall. ; Syn. Fil. 49. Peranema cyatheoides^ Don,

C. R. 4:^>5
; Bedd. IJ. B. 22.

N.-W. P. : Brit. Garh.—7-9bm', P. W. Mackinnon, April, 1881, Mrs. FiBher.

DiSTEiB.—^««a : N. Ind. (Hira.^, Nepal, Sikkim, Bhotan, 6-10,000', plentiful

eastward. Assam—Khasi Hills, 45-6000, plentiful. Manipur. S. Ind —Annamallay

Hills, 6000'.

This plant is new to the westward of Nepal, and, so far as I know, has

not been collected in the N,-W. Himalaya by any one but Mr. Mackinnon

and Mrs. Fisher. A specimen of Wallich's in Kew from Nepal is named

Aspidium spectabile.

Genus 7. DIGKSONIA, L'HerU.

Sub-genus

—

Patakia, Fresh

1. D. scabra, Wall. ; Syn. Fil. 54 ; C. R. 436. Dennstmdtm scalira,

Bedd. H. B. 24.

Punjab : Simla jReg'.—5-6500', Edgew., Gamble, Blanf ., Trotter, Bliss.

N.-W. P. : D. B. Bist.—ibOO' (and upwards ? ), Herschel, P. W. Mackinnon, and

Hope ; T. Garh. 45-5000', Hope ; Kumaun, « No. 14, 16-6-49," in Herb. Hort. Saha-

ranpur ; near Naini Tal, Hope, 1861 ; 6500', MacLeod, 1893,

DiSTEiB.

—

Asia : N. Ind. (Him.)—Sikkim, Bhotan (4-8000'), common eastward.

Assam—Khasi Hills 4-6000', common. Burma and Malay Penins. generally, Tery

common, Bedd.

New to the westward of Kumaun, I think.

2. D. appendiculata, Wall. ; Syn. Fil. 54 ; C. R. 436. Dmnstmdtia

appendiculata, Bedd. H. B. 26.

N.-W. P.: -BHi. (?flra..—Upper Ganges Valley 5000', P. W. Mackinnon, April,

1881 ; Kumaun 5-10,000', Edgew., S. and W., Duthie, Trotter, MacLeod,

DiSTBIB.—J.«»a : N. Ind. (Him.)—Nep^, Sikkim,
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New to the westward of Knmaun. British Garhwdl specimens were given

to me by Mr. Mackinnon soon after collection.

Genus 8. DAVALLIA, Smith.

Sub-genus

—

Leucostegia, Presl.

1. D. membranulosa, Wall. ; Syn. Fil 91 ; C. E. 442. Leucosiegia

memlramilosa, iiedd. H. B. 50.

N.-W. P.: Z^«/Ha«K—Mohargiri Pass 6500', S. and W., 1848; Davidson 1875
;

Duthie 1884-86 ; 4700', Hope 1890, « 6-10,000',*' MacLeod 1893.

DiSTRiB.—Jl^/a : N. lad. (Him.)—Nepal, Sikkim, Bhotan (4-10,000'). " Assam"
in Herb. Hort. Sahar (ex Herb. Hort. Calc.) D, Assamioa on ticket.

1 cannot see the nearness to D. miiltidmtata which Mr. Clarke sees.

D. merribr. is bi-pinnatifid to a winged rhachis : D. multidmt. is tri-pinnatifid

to a winged rhachis in all the specimens I have seen but one ; in other words,

a frond of D. memhran. a pinna of D. midtident. The exception is a frond

collected by Levinge, Darjiling, 7000', 1879, given by me to the Herbarium of

the Imperial Forest School, Dehra, which is truly lanceolate, and measures only

about 8, X ^h"' st- 3^". D. multidentata is, I think, a more coriaceous plant

than is D. membranulosa, and dries of a darker colour. A striking feature of

Z>. mmnh^anulosa is the small glistening involucre, which seems very persistent.

This is not mentioned by any of the authorities I cif.e. In this respect

D. membranulosa is like D. assamica. Baker.

2. D. immersa, Wall. ; Syn. Fil. 91 ; C. R. 443, Leumtegia immersa,

Bedd. H. B. 51.

Punjab: C/t«wi&«—Dalhousie, McDouell ; Simla Eeg.—Simlii,Collett, Bliss, rare.

N.-W. P. : D. D. Z)««f.—Mussooree 6-7000', Herschel, Mackiunons, Hope, A. Camp-
bell ; Dehra Dun 2600,' Hope ; Kumaun, S. and W., Davidson 5-8000', Duthio

47-3000', Hope 47-5000', Trotter 7.5-8030.'

DiSTRiB.— JL«aa : N. Ind. (Him.)—Nepal, Sikkim, Bhotan 3-6000', plentiful

Assam— Khasi Hills 4-5000', common. Bengal—Parasnath Mt. (summit). Hook
/):Z,, Dr. J". /. TFoofZ, 1880. N. Manipur, C. -B. C^a?7ie 5500', Watt 6000', S. India-
Madras Presidency, W. Mts. " very abundant in Coorg, growing on trees "^

(Bedd.)

Malay Penins., .Java.

The authors of th-^ Synopsis Filicum say this DavaUia is peculiar in having

the rhizome developed beneath the surface of the soil, but Beddome says Ihat

in Coorg it grosvs on trees, Clarke says—*' rhizome much underground, and

there without scales ; the tips above ground with chestnut lanceolate-acute

scales." At Mussooree the fern grows on rocky gTound or on rocks, and I have

seen it in Kummn on rocks, Down in the Dehra Valley (Dun) it grows on

precipitous sandstone rocks, and I noted—" rhizome creeping on rocks, but

burying itself in crevices where possible."
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3. D. Clarkei, Baker, in.Hook. Ic. t. 1625 ;
Syn. Fil. 91. D. darm-

formh, Levinge MS.; C R. 443. Lemostegia HooJcm^ Moore, under

Ac,ro]jhorus^ Bedd, H, B. 52.

Punjab : Chamba 10,300/ J. Marten 1898, Simla JJe^jr.—Hattu and Baghi Eoad,

Bliss, 22nd Sept. 1890 ;
" Simur 9-11,000', T. T.", in Herb. Hort. Kew. (Another

ticket for same specimen bears—" Hattu 8/49.")

N.-W. P. D. D. i?i?i.—Jaunsar, Chachpur, Peak, 10,500,' Gamble 1898.

DiSTEiB.— ^sifl : N. Jnd. (Him.), Simla Beg. 9000', very rare
;

Sikkim,

Bhotan, 5-12,000', Hoolc. fil. et Tlunns.^ Clarice, Levinge, GaiiMe, rare.

I deiected this among Mr. Bliss's ferns sent to me for inspection by Mr.

Trotter, and pronounced it to be D. GlarJcei, Baker, from reading Beddome's

description of Leucos. Eoohri, Moore, but I had not my Sikkim specimens

(from lievinge) at hand to compare it with. I sent Mr. Bliss's plant home to

Mr. Levinge, who, in returning it, wrote—" The Davallia you sent me is cer-

tainly D. Clarlei, identical in all respects, rhizome, scales, indusium, &o., with

my Sikldm specunens. It is quite different from D. (or Polypoclium) darecB-

formis. D. UlarJcei is very rare in Sikkim, only once or twice found I believe."

Clarke in the ' Review ' says that D. daremformis is frequent, both in the

Him;daya and Khasi hills ; but in a subsequent paper (Journ. Linn. Soc. Bet.

Vol. XIX 291) he says that Levinge united ferns of two different genera in

oae spacies. Polypodkm daremforim, Hook., is I believe quite common in the

Khasi Region!, and I have never seen an involucre on it. I gather that

Levinge incluied to agree with Beddome that P. dareceforme might be a Leu-

costegia nearly allied to D. Clarkei. The indusium of D. ClarJcei is very broad,

and quite persistent. In Gamble's plants, some collected by himself in

Sikkim, and afterwards kept in cultivation at Darjiling, I see large, broad

beautifully orange-red scales scattered over stipe and rhachiscs. The

locality, variously called " Sirmur, 9-11,000' '" and '' Hattu," where Thomson

o-ot the specimen in the Kew Herbarium, is doubtful ;
but, as the hills of the

Sirmur Territory, south of Simla, are not so high as 9'1 1,000', I think Hattu

Mt. eastward of Simla, the summit of which is 10,500', must be the real

habitat and Mr. Bliss's discovery of the plant at a lowerlevelonthat mountain

41 years later, confirms this view. Anyhow, eleven degrees of longitude

separate the Punjab and thj Sikkim habitats. Large specimens of D. ClarM

from N.-E. India are very like Asphniwn terniJoUnm, Don, in shape and

cutting. After the above was sent to press Mr. Duthie sent me large and

beautiful specimens collected in Chamba by Mr. J. Marten, in a quite young

state ; and about hha same time Mr. Gamble gathered rhizomes of the plant in

Jaunsar from which the young fronds of 1898 had net yet sprung up. .



PLATE XVI.

^/Stj'^i^

r-AVALLIA CLA-RKEI BaW A C. Ivfukeriei lifh.

1. Frond with rhizome, aalaral size.

2 Pinna of No. 1x3.
3. Portion of a large frond, yo\ing staLC.

4. Scale from stipes of No. 3.

5. Cells of central porl.iou of No, 4,

6. Rhizome and base of Stipes from
ailother froad.

7. Scale fiom do. x 5.

S Cellj of central portion of No. 7
cnl&ri^ed about 30 diam.
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[I have struck out of this Hst Darallia pi/Jckm, .Don, as I find that the

common low-level, arboreal fern I and other oollectors have been

calling by that name is D. pseiidoc/jstopiens, viz.—No. 4 ^ infra. 1 do

not think D. imlclim grows to the westward of Nepal thouo-h it

seems to be very common iii the N.-E. Himalaya and Assam (in the

Khasi Hills at least), and on the Western Mts. in S. India, and also in

Tenasserim and Ceylon.]

4. D. pseudO-cystOpteriS, Knnze Bot. Zeit. 1850, 68. "Fronde
humile, subraembranacea, rigidula, olivacea, glabra, breviter oblono-a

acuminata, tripinnatifida (s. quadripinnata)
; pinnis petiolatis, patentibus

oblique ovato-obJongis, obtusiusculis, inferioribus remotis
; pinnulis primariis

petiolatis, subrhombeis, obtusis
; secondariis subsessilibus, oblique oblongis

pinnatisectis, segmentis e basi cuueato falcato-lanceolatis, longe acuminatis

acutissimis, subbiiidis, basi mono-sorophoris ; indusio magno, ovato acutb

raem^branaceo ;
stipite brevi, tenero ; rhachi universal! subfiesuosa, /ersus

apicem marginata, partialibus alatis, fiexnosis ; rhizomate

Ctjstopteris DavalUoides^ Kze. in litt. 1842."

" Himalaya, ausden Sendungen Fieldings, von Moricand mitgetheilt."

D. pidcliri^ Don, var. pseido-cysloptens, (sp.), Kze., 0. R. 444. Leucostegla

pseudocystopteris, Eedd. H. B. 54.

Punjab: Chamha— 6000'; Kangra Vy. JDist. 7000'; Ifandi State B500'- Simla

Beg. 5-8000', ' very abundant on trees " (Blanford).

N.-W. P. : D. I). Bist .—Musfiooi-ee and vicinity 5-7000', everywhere cfothiug

the branches of the oak trees yT. Garh. 5000' ; Euniaun 4500—11,000'.

DiSTEiB.

—

Asia : N. Ind. (Him-)—Nepal, Sikkim and Bhotan up to 11,000'.

Assam— Khasi Dist. S-GOOO', common.

The plant from the localities enumerated above is the common low-level

arboreal DavalUa. Specimens difftr from each other in texture and cuttino-

correspondingly, perhaps, to the age and degree oi fertility of the plant ; but

I do not think any of them are D. clmrophylla, Wall., which has been assumed

to be D. pulchra, Don (an older name), and which is common from Nepal east-

ward to Assam and Burma, and in South India and Central Ceylon. I have

had groat difficulty in determining what this plant is, but probably it is

Kunze's -phiti, which, there are reasons to believe, was collected in the Simla

Region. His description, which I have quoted above, is defective in that he

could say notbuag about the rhizome ; and I cannot see that the indusimn (in

my material) is large, as he said it was, but it appears on young and undamao'-

ed specimens " ovate, acute, membranaceous." As I found that no type speci-

mens of Kunze's plant existed in the Kew or British Museum Herbaria I



32 JOVRNAL, BOMBAY NATURAL HISTORY SOCJETy, Vol Xlll.

asked Mr. Grustav Mann to inquire for tbom iu Germany, and his reply, receiv-

ed on the 4th January, 1898, gave me the oUie I wanted. Mr. Mann fonnd

that there is a type sheet, of two specimens, in the Botanic Museum, Leipzig,

and he seut me a pen and ink sketch tracing of the larger of the specimens,

and copies of Kunze's two tickets belonging to it. The older ticket bears

—

" Cysioptcris davalUoides, Kunze, in litt. ad Morioand, 4 '43 ; species insignis

Leucosteffeis affinis, Presl. Himalaya Fielding, Ex herb. Moricand, 4/42."

The newer ticket bears
—"nunc

—

Davallia {L&ig.) pseudocystopteris^ Kze.-=

ckaerophtjllum^ Hook, Suri et indusia in apice nee in decursu vense ; ita que

Davallia." Mr. Maun has written on the tracing—" Ehizome there is none,

and the lower part of the stipe is also wanting. The frond is lanceolate as

shown in this traomg. The sori are not ripe in this specimen, and no sporangia

developed the indusia are distinctly pomted (A) : the ultimate segments very

acute and as well as the other cutting, just like that on a specimen collected

by Blanford, 16-8-.188.5, on Summer Hill, Simla, 7000'." The tracing

shows a lanCviolabe frond 8" 1. by 2|" br., the low^est pair of pinna3 slightly

shorter than the two next pairs, but broader. On getting Mr. Mann's letter

I recollected that same of my N.-W. Himalayan specimens which I had been

caUino" D.puWira had indusia " ovate, acute," though very small, and I found

I had been overlooking Kunzb's descriptiou of the indusium. I turned up my

specimens and verified my recollection. In immature specimens the ovate,

acute membranaceous indusium is quite distinct, but when the sori develop

and ripen the indusium is pushed back and shrivels, and the true shape is not

seen ; and alsj, specimens get damaged in the press. Mr. Mann, in his

letter to me says that the ultimate segments of Kunze's type specimen are

perhaps a little longer than those of a Mussooree specimen he has from me,

but that otherwise the cutting is exactly the same. He also writes—"The

remark ' ^^choarophyllum, Hook.,' on Kunze's label was written by Kunze, but,

as seems to me, at a later date- There is a second sheet of D. psetidocydcj)-

teris in the Botanic Museum, I eipzig, which has written on the label ' DavaUia

chccro'phylla, Wall. Herbar. Sprengelianum, 172 GO, ab ipso !
' but not written

by Kunze. This specimen is put together with the above type sheet in the

same wrapper ; it is the common Indian form of psewlorystoptens, with deltoid

frond." The usual shape of frond of the plant I identify as D. pseiidor/ystcpteris

is certainly deltoid, or at least sub-deltoid, but I have a lanceolate frond on the

s.une rhizome with deltoid fronds. The rhizome is of course creeping and

branchino-, and it appears to have broadly ovate scales, peltately attached, not

adpressed, smaller than the similar scales of the next species, D. Beddomei
;

they are, however, rarely present in my material. Underneath the scales the
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rhizome appears to be covered with a detachable skin or bark^ somewhat wrin-

kled or striated. It is desirable that specimens of this plant should be collected at

various stages of growth, to show the rhizome scales and the indnsium distinctly.

It will be observed that Kuqze at first called this plant Cydopkris daval-

liodes, but finding it was a Leucostegia in everything but the shape of indusium,

finally named it B. (Leuc,) pseudocystopteris, the name being evidently sug-

gested by the shape of the indnsium, which, however, does not seem to have

its base inserted under the sorus as in Cystopteris. Further examination may

show that this plant, from the shape of the indnsium, deserves to be put in a

separate genus, or sub-genus, as much as other DavaUias do.

5. D. Becldomei, n. sp. Plate I. (see Part II., p. 527).

Punjab : Ohamia—J. Marten, 1898.

Sub-genus Miceolepia, Presl.

[Kam'^un is given by Clarke, in his 'Review,' as a habitat for D. (Micro.)

marginalis, Wall., and also for Z'. calvescms, Wall., which he places

as a variety of that species ; but as there is a mistake in the citation of

Wallich's catalogue number by Hooker in the Species Filicuni which he

follows, he thinks the locality " Kumaun " may be a mistake. Beddome

has copied Clarke without any such reservation. Hooker did not give

Kumaun as a habitat for D. villosa, Wall., which is placed as a

synonym of D. marginalis in the Synopsis, but only Nepal : he gave

Kumaun as a habitat for D. mlvescens, Wall, which he considered a

disjinct species. On his type sheet of J), villosa, Wall., Cat. 244, in the

Calcutta Herbarium, Wallich wrote

—

" Legi in Napalia^ 1821." The

entry in the original catalogue in Calcutta is of this specimen only
;

and Dr. Prain has shown me that there was no subs9(|uent entry. I

have seen no specimen of either of these ferns, collected in modern

times in Kumaun, or the westward of it. Mr. Clarke seems to

have been misled by two sheets in the Kew Herbarium without tickets,

but marked on the sheets by Sir W. J. Hooker—" Davallia calvescsns,

Wall, Cat. 2683, Kumaun, Wall." This is not warranted by the entry

in the catalogue. The distribution of the species, or of both species, is

Asia. Nepal, Wallich ; Assam—Khasi Hills, Griffith, Mann ; Mikir

'ESUk, Simons,'^. Manipur, Ctoi^e. Tonkin,5a/aws«. Formosa, Wilford.'\

Sub-genus Miceolepia, Presl.

6. D. Wilfordii, Baker ; Syn. Fil. 98. D. rliomboidea. Hook. 2ud

Cent., t. 48, not Wall.

" Caudice gracili elongato repeute atro nitidissimo fragili, stipitibus sparsis

3-4 uncias longis stramiueis nitidis basi ebeneis, froudibus G-8 nncias longis

5
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oblongo laaceolatis aouminatis tenui-membranaceis pallide viridibus pinnatis,

piiinis patentibus inferioribus remofcis subniiciam loogis liiombeo-subtriaugu-

laribns louge petiolaLis profunde piunatifidis subpinnatisve oblique obovatis

inequaliter lobatis, sterilibus t-erralatis, venis sabflabellatim dichotomis apice

soriferis involucris orbicukri-cuneaLis membranaceis apioe erosa solnmmodo

libera lobulis fundimn marginis cotiformibus, rhacliibus gradlibus

subflexuosip, pinnis supremis sublanceolafcis."

Mr. Baker's description is :

—

*'53 D. (Micro.) Wilfordii, Baker ; rhizome creepiog ; st. 4-6 in. 1., slender,

naked, flexuose
;
jrond 6-9 iu. 1., 2-3 in. br., lanceolate, tripinnatifid

;
lower

pinnae deltoid, stalked, about 1 in. 1., i in. br., cut down to the rhachis below

with broadly ovate-rhomboidal sharply toothed pinnules ;
texture herbaceous ;

rhachis and both surfaces naked ; sori 2-6 to a pinnule, apical in the teeth.—

A

rhomUidea,^oo\s. 2adCeDt., t. 48, wo^ Wallich. Microlepia WiiforcUi, Moore.
'

Hab.—Japan ;
gathered by both Messrs. Wilford and Oldham."

Kashmir; "Bonxar Nala- 5,000'; wet place," J. C. McDonell, Jnue, 1897.

DiSTRiB.— JLsa« : China—M. Tsien Mts., /''flier 1885 ;
Manchuria, between Mukden

and Tung-che-Shieu, H. E. M. James, 1886 ; Peking Mts., W. Bancocl 1880 :
*' In

shady glens by streams, along with Cystopteris Iragdis'''; Dr. BretSchneider, " Flora

Pekinensis, 1880 (•)• Korea—Am-nok Eiver, Pbyingan Province, 1884. Japan—

Hakodadi, C Wilford, No. 1037, 1859 ; Yokohama, li. Oldhaw, 7/61, Ko. 99, "on rich

moist banks on the hillsides"; Maximovicz, Iter. Sec, 1862, F. V. Dichens 11.

Yokohama and Bukenje, Jas. Bissett, 1887 (/), Yokohama, Maries (from Veitch, 1880),

Hancock, 144, 18S5 ; "Japan," Faurie, Nos. 812 and 4223; Japan—Mt. Akagi

1888, from Science College, Imperial University, Japan (Jap. Wo renshida).

This plant seems to be more common in Japan and N.-E. China than was

known when Sir W. Hooker described it. I cannot find that Moore did more

than name it. But there is no record from the westward of the Peking

Mountams except Mr. McDonell's discovery of it in Kashmir in 1897. The

species seems to be terrestrial, judging from Oldham's and Hancock's remarks

above quoted, as well as from McDoaeU's specimens, one of which reached

me with fine micaceous sand adhering to the thin creeping rhizome. The

cutting and texture are like those of D. {Leuco.) immersa, Wall, but the frond

is narrow, and the sori are much smaller and apical.

In reply to an inquiry as to habitat, and for further material, Mr.

McDonell wrote, in November, 1899, that this is a terrestrial species: he found

it growing in a shady glen, close to running water. There was very little of it,

and he has not been to the place since.

7. D. platypliylla, Don. ; Sjn. Fil. 99 ; C. R. 446, Microlepia

platyphylla, Bedd. H. B. 66.

N.-W. P. : T. Car/t.—Near Miissoorie 4,0^,0', Mackinnons, 1879.
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DiSTElB.

—

Asia : N, Ind. (Him.) Nepal to Bhotan 3-5,500', plentiful in Sikkim.

Assam—Khasi Hills 3-i,00u'. North Manipur, 5,500', Clarke, 3,000', Watt. Uppel

Burma, 4,800', Genl. Gataere, 1889. S. India—Madras Presy., throughout W. Mts.

tip to nearly 6,000'. Ceylon. China—Yunnan, Hancoth, 1893.

A specimen gathered in Tehri Garhwal by the Messrs, Mackinnon was

given by them to me in 1880 or 1881. The plant is unmistakeable. That

appears to be the only known gathering west of Nepal. D. lonchitidm^ Wall.

Cat. 240, is a synonym.

8. D. hirta, Kaulf. ; Syn. Fil. 100. D. polypodloides, Don. ; C. R. 447.

Mtcrolepia spelwicce, 'var. B. hirta (?) ; Bedel. H. B. 68.

N.-W. P. : Brit. ^yaj-Zt.—5,000', P. W. Mackinnon, 1881 ; 7LM?/;fl?<M—Ramganga R.

2,600', S. and W., 1848, Sarju-Ganga Valley 5,000', MacLeod 1893.

DiSTBiB.

—

Trop. Anier. Asia: N. Ind. (Iflim0» Sikkim, Bhotan. Assam—Khasi

Hills. Bengal—Chittagong, 3-5,000', abundant, Manipur, 1,000—4,750'. S. Ind.—

Madras Presy.—W. Mts. Bombay Vvesj.—lferi. Dalzel ; N. Canara, 2,400', W. A,

Talbot. Ceylon. Malayan and Polynesian Isles. China. Japan.

I pass lightly over this subject, being of opinion that the group comprising

I), stngosa, D. hirta^ D. spehincm, D.polypodioid^s.^ D.Jiaccida, &g , requires

further study in the field. But I think the specimens from the westward of

Nepal, above cited, come under D. Jdrta, Kaulf.

Sub-genus

—

Stenoloma, Fee.

9. D. tenuifolia, Sw. ; Syn. Fil. 102. Z>. chineiisis, Sw., C. R. 449.

Stmoloma cJdnmsis, Sw., Bedd. H. B. 70.

Punjab : Simla i?e^,— Simla, 5,000', Blanf . Trotter 6,5-1,8f 0', Bliss.

N.-W. P. : T. <?flr7i.—4-5,000', Duthie ; I<umaun—Ba.gesa.r, 3,000', S, and W., 1848
;

Hawalbagh and Dwarahath "1849"; in Herb. Hort. Sahar.; C-7,000' Davidson,

Trotter.

DiSTElB.—J-eSm : N, Ind. CHim.)— Sikkim, Bhotan 1-7,000', plentiful eastward.

Assam—Khasi Hills 1-3,000', common. Cent. Prov,, India— Pachmarhi, Duthie,

S. Ind.—Madras Mts. ; The Deccan 3-6,000'. Ceylon. Japan. Polynesia, common.

A/r.—MsLBcareen Islands.

Genus 10.—CYSTOPTERIS, Bernh.

1. 0. fragiliS, Bernh. ; Syn. Fil. 103 ; C R. 450 ; Bedd. H. B. 70.

Afghan : Griffith. Kurram FaZZey— Peiwar Kotal 8,000', Collett ; 13,000' Aitch,

1879, Harsukh 1894 ; Ishkashin in Badalshav^ Dr. Giles 1886.

Trans-Tnd. States : Baraul—Ziarat—many stations 4,5-11,000', Harriss ; Mirga

Hills, Gatacre ;
Chitral, ¥. E. Tounghnsband 1894 ;

Hindu Kusli (or Pamirs), Dr.

Alcock, with the Pamir Boundary Commission, 1895.

Kashmir : Gilgit, Baltistan, Beosai, Gulmarg and Kildn, ShayuTi Valley—
Ladakh 7-14,000', many collectors.

Punjab : Hazara, CJiamha, Kullu, Lahaul, Kangra Valley, Simla Reg. 7-12,000'.

N.-W. P. : T. and Brit. Grali. Kuwatm 10-16,000', common.

Nepal, W,: 10-13,000', Duthie.
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DiSTRiB.

—

N. Amer.: Arctic and Temperate Regions; California and Mexico,

S. Amer.—"Whole length of Andean Chain." W. Ind. Europe : Everywhere fiom

Iceland and Novaya Zemlya and Spitzbergen in the Arctic Eegions to Spain, Sicily,

Cyprus, and the Caucasus. vl«m : Lebanon, Persia, Kurdistan, Siberia, Manchuria,

Kamschatka, Thibet, N. China ; N. Ind. (Him.), Sikkim. Australasia. N. Zeal.

Sandioiolh Ides. Afr.—Madeira Fernando Po, Abyssinia, S. Afr.

[Cystopieris siiedetica^ A. Br. and Blilde : Syn. Fil. 103, has been found

in the Chumbi Valley, Thibet, by Sir George King's collectors.]

2. 0. montana, Link. ; Syn. Fil. 104 ; Bedd. H. B., Supp. 15.

Kashmir: *'In woods above Gulmarg, about 9,000', not higher, August 1877,"

Aitch. in Herb. Hort. KewjBangas—Muzafarabad—Inayat, Duthie's Collr. 21-7-97

(Saharanpur Herb.)

N.-W. P. : Jfi/,/n«M»—near Ealam Glacier 13,000', No. 3Gi7 ; near Eama—Dhauli

Valley 12-13,000'; Byans— Kutti Valley 13-14,000'; above Nabbi 12-13,000', No.

3647, Duthie 1884.

Nepal, W. : Opposite Buddhi Village 10-12,000' j Nampa Gadh 11-12,000', No.

6247, Duthie 1886.

DiSTRiB.

—

N. Amer. : Bast side of Eocky Mts.; Labrador ; Canada W. Europe :

Mts. of Scandina,via, Scotland (very rare), and Centr. Europe. Asia : Kamschatka.

This fern was sent to Kew, with other plants, by its discoverer in Kumaun,

Mr. Duthie, but that Indian habitat is not given in Mr. Baker's paper,

" A Summary of the New Ferns which have been discoveied or describsd

since 1874," published in the "xinnals of Botany," Yol. V. No. XVII,

althou'^h new habitats of other old species are mentioned. Beddome,

though he did not mclude the species in his Handbook, has entered it in

the Supplement to that work, published in 1892, and has quoted the

description given in the Synopsis Fdicim., but he has given as the only

Indian locality " Kashmir," without mentioning the collector's name. Mr.

Duthie sent me Kumaun and Nepal specimens soon after he collected them,

and I know that he has never found the plant in Kashmir. Beddome has

possibly entered Kashmir as the Indian habitat on the strength of Dr.

Aitchison's specimen mentioned abov^e.

I may be pardoned for mentioning that I have an old acquaintance with

C. montana., for, when on an excursion in Perthshire, conducted by the late

Professor J. H. Balfour, in 1856 I think, I discovered a station for the plant

on Ben Lawers, on which mountain, in 1836, it bad been found for the first

time in Scotland by Mr. "W. Wilson, but where it had not since been gathered

for long. I have read with interest that lately new stations for this

fern have been discovered on the border between Perthshire and Argylshire,

and even in Dumbartonshire. It is a ' far cry ' from Central Europe eastward

to Kashmir. {To he cmtinmd.)
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THE MOTHS OF INDIA.

SUPPLEMENTARY PAPER TO THE VOLUMES IN
" THE FAUNA OF BRITISH INDIA."

SERIES II. PART I.

By Sir G. F. Hampson, Bart., f.z.s., f.e.s.

(^With Plate B.)

The following paper commences the 2nd series of supplementary papers

on India Moths, in which I propose to include an abstract relating to

Indian species taken from the volumes on the '' Moths of the World;' ptib=

lished by the British Museum, where will be found coloured figures of all

species not figured elsewhere ; the 1st volume deals with the Syntomidce, the

most specialized family of the Noctuid branch of the Lepidoptera ; the 2nd

volume includes the sub-families NoUnce and Lithosiance of the Arctiadce,

and will be followed by the sub-family ArcUance, then the families Agaristidce

and Noctuidae. The genera are placed in the order adopted in thosa volumes,

and the keys to the species will give the order which should be followed,

the numbers attached to them referring to those in the "Fauna of India"

volumes and the supplementary papers, the abstracts thus forming classi-

fications and keys to the families which should, I think, be of use to

Indian collectors now that our knowledge of the subject is considerably

advanced.

SATURNIAD^E.
29 a. Salassa olivaoea. Oberth, Et. Ent. xiii, p. 44, pi. 10, f, 107

(1890).

^. Head and thorax red-brown ; abdomen black-brown
;

pectus and

ventral surface of abdomen olive-brown, some white hair on the tibise.

Forewing dark brown irrorated with olive-yellow scales ; the ocellus eliptical

with black and thin narrow bluish-white ring ; the sinuous postmedial line

with small hyaline striae, an indistinct dentate subterminal line, with the area

beyond it strongly irrorated with olive-yellow. Hindwing dark brown
;

irrorated with olive-yellow, the costal half greyish to the subterminal line
j

a sinuous antemedial line ; the ocellus with narrow black ring beyond the

bluish-white ring ,• the postmedial line strongly incurved to costa, then

sinuous
J
an indistinct subterminal dentate line with the area beyond it

strongly irrorated with olivo-yellow. Underside of both wings irrorated

with white.

$. Abdomen and wings with the ground-colour red-brown.

Habitat.—Manchuria ; Tibet, Yatong. Exp. 120 mill.

EUPTEROTIDiE,
Genus Clenora,

Clenora, Swinh. A.M.N.H. (7), iii, p. 109 (1899).

Type. C. enyonata-



88 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. Xlll.

Proboscis absent
;
palpi minute

; antenna short, bipectinate, the branches

long, rapidly decreasing to before apex

which is simple ; tibias without spurs
;

the tarsi tufted with hair ; frenulum

present. Forewing elongate, narrow,

the costa strongly arched towards apex

which is much produced, the termen

angled at middle ; vein 2 from middle

Clenora engonata $ \ of cell ; 3 from long before angle ; 5

from middle of discocellulars ; 6 shortly stalked with 7,8, 9, 10 ; 7 from

b-iyond 9 ; 11 free. Hindwing with the tornus produced to a long acute

point ; vein 2 from middle of cell ; 3, 4, from angle ; 5 from below angle of

discocellulars ; 6, 7 -very shortly stalked ; 8 from the cell near base and

strongly arched.

Very close to Gunda, Wlk., but with the frenulum present.

47a. Clenora engonata, Swinh. A. M. N. H., (7), iii, p. 109.

(J. Head, thorax and abdomen dark red-brown ; thorax suffused with

deep chocolate and irrorated with grey. Forewing dark red-brown suffused

with black except towards inner margin and termen and irrorated with

black ; two yellow points on inner margin before middle and one towards

tornus ; two indistinct poatmedial lines formed of grey scales angled below

costa and not extending below vein 4 ; traces of a similar subterminal line

waved below vein 4 ; a fine yellow terminal line and points on the veins.

Hindwing dark red-brown with the tornal point yellow.

Habitat.—Karwar. Exp. 42 mill.

68. EuPTEKOTE UNDATA. Insert (syn.) E. crinita, Swinh. A. M, N. H. (7),

iii, p. 108.

A form like nigricans but without the yellow collar 5 hindwing with

some yellowish before the postmedial line and a prominent yellow crenulate

subterminal line.—Karwar.

SPHINGID^.
96a. Cypa kindekmanni. Led,, Verb. Zool.-Bot. Ges, Wien, II, p. 22

(1852-).

Head, tegulse and.patagia grey, head tinged with brown; thorax olive-

brown above ; abdomen grey dorsally tinged with brown. Forewing olive-

grey ; a little pink at base of inner margin ; a curved whitish subbasal line ; an

antemedial red-brown line strongly angled outwards below vein 2 and meeting

the medial line which is angled inwards, the area between the two lines being

filled in with red-brown suffusion from cell to inner margin ; a sinuous grey

postmedial line angled inwards on Vein 5 and defined on inner side by darker

olive ; a red-brown patch on termeo extending down to vein 3 and bounded

above by a.white line from apex, dentate on vein 7 ; a rufous patch at tornus.

Hindwing pale red-brown, usually largely suffused with pink, the inner area
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pale or tinged with pink ; a diffused rufous antemedial line and slightly

sinuous grey medial and postmedial lines with a more or less prominent dark

patch with blue-grey, mark on it towards tornus ; the cilia white. Underside

of forewing with the basal half crimson except the costa
; hindwing crimson,

with blackish patch near tornus with two blue-grey lines on it.

Habitat.—C, Asia ;
Persia

; Kandahar ; Chitral. Exp. 80-90 mill,

lOGa. Ambdlyx pcecilus, Roths. No\^. Zool., v., p. 604 (1898).

$. Head sap green ; antennce and a band between their bases whitish
;

thorax sap green coming to a point on metathorax, the outer parts ochreous-

grey ;
abdomen ochreous-grey with dorsal green bands. Forewing ochreous-

grey, the inner margin tinged with purplish
; traces of an antemedial greeu

line; a medial green band diffused ou outer side, running out to an acute

angle in submedian fold, where it is connected with tornus by green

suffusion, the area beyond it tinged with fuscous except an ochreous-grey

triangular patch on teimen and a wedge-shaped green patch on apical

part of costa, with a curved white line below it from apex to costa beyond

middle. Hindwing ochreous-grey j a crimson patch from base to beyond

middle not reaching costa or inner margin and emitting a spur towards apex
;

a grey band from vein 3 to tornus traversed by a dark line, with a dark

patch before it on inner area and di^-fused green on its outer side ; cilia

of both wings green at base, pale at tips. Underside of forewing suffused

with crimson on basal half except towards costa, the rest of both wings

pale yellow-green with some grey on termeu.

Habitat.—Murree. Exp. 80 mill,

* 117a. Ampelophaga haeterti, Roths., Iris, vii, p. '299 (1894),

"Forewings greenish-ash-grey with a smtdl indistinct stigma in the cell and

an angulated rust-red patch one-fourth from the outer margin. Hindwinos

blackish-brown. Head, thorax and abdomen grey. Underside rusty brown-

ish-grey with the red patch very pronounced."

Habitat.—Assam, MHrgharita. Exp. 89 mill.

137, Theretka velata, var, albomarginata, Roths. Nov, Zool,, i, p. 78.

(PI, B, fig, 14.)

Forewing with more or less strongly developed white costal fascia.

138a, Ch^rocampa hyporhoda, n, sp. (PI. B, fig. 12.)

$. Head, thorax and abdomen bright red-brown ; shoulders and outer

edge of patagia with grey-white stripe ,• pectus and ventral surface of

abdomen pinkish
;
legs streaked with ochroous- white. Forewing bright red-

brown, the costal edge ochreous- white, the base and basal half of inner

margin grey j the basal half of subcostal and median nervures streaked with

grey ; a black disc.il point ; an indistinct oblique grey medial band from cell

to inner margin ; traces of three oblique waved postmedial lines ; a terminal

grey band with waved inner edge attenuated to a point at apex and expand-

ing below apex. Hindwing brown tinged with red towards termenand inner
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margin; the cilia white towards tornus. Underside bright pink ; wings with

two indistinct curved lines just beyond middle and greyish terminal band

with waved inner edge.

jffa&ito;.—Karwar (Davidson). Exp. 50 mill. Type in B. M.

184a. Mackoglossa glaucopi.aga, n. sp, (PI. B, fig. 13.)

^. Dark brown tinged with greyish : palpi white below
;
pectus pale

brown pencilled with dark brown ; abdomen with orange and black lateral

patch on 1st three segments, then orange-brown at sides with lateral black

and white tufts, the ventral surface pale and dark brown with some black

points. Forewing with obliquely curved antemedial dark brown band
;

bisinuate medial and two postmedial lines, the last waved towards costa ; a

arey patch on costa from 1st postmedial line to apex with very irregular

lower edo-e ; traces of a waved subterminal line. Hindwing blackish with

rather narrow orange band from middle of costa to tornus
;
cilia orange

towards tornus. Underside greyer brown
;

forewing with rufous discnl

patch and several indistinct minutely waved lines. Hindwing with three

medial waved lines and orange patch on inner area.

Ha6ita<.—Sikkim 2,000' (Pilcher). Exp. 46 mill. Type in B. M.

187. MaCKOGLOSSA bengalensis. Insert (syn.) 185. M. belia.

NOTODONTID^.

212 Hapigia obliqua is from Trinidad and Venezuela.

224a. Gaugetta viiudigkisea. Dudgeon, J. Bomb. N. H. Sec, xi, p. 620,

(PI. 1, fig. 3.)

^ Antennae bipectinate with long branches, the apicnl part simple. Fore-

wing narrow with slight fold at base of vein 1 on underside but without

tuft.

Vertex of head and base of tegulaj whitish. Forewing suffused with

fuscous and the markings obscured. Hindwing whitish suffused with

l)rown.

9 Fuscous-brown, base of antennae and collar black-brown ; thorax

suffuFed with greenish-grey. Forewing suffused with grey-green to beyond

middle a short waved black subbasal line followed by a less prominent waved

line diffused towards costa ; a slightly waved antemedial line with diffused

waved line on its inner edtre ; orbicular and reniform rather indistinct, figure-

•of-S-shaped, with whitish outline ; an indistinct highly dentate medial line

bent outwards round cell ; a more prominent dentate black postmedial line

ibent outwards at vein 5, with some blackish spots beyond it and patch on

inner margin ;
subterminal and terminal series of small blackish lunulate

spo's. Hindwing uniform fuscous-brown.

HaUtat.—Sikkim 1,800'; Ceylon. Exp. 56 mill.

2256, Gaegeti a fereeopicta, n, sp.

O. Pale brownish-grey ; head and thorax red-brown. Forewing irrorated

with dark rust-red : a subbasal black point below the cell ; the antemedial
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line acutely angled below costa, then erect and followed by dark rust-red

patches on costa and vein 1, and two dark points on median nervure
;

a medial somewhat oblique series of four black striae ; a diffused rust-red

patch on discocellulars with black discoidal lunule defined by grey on it and

with traces of a line from it to costa and inner margin ; two postmedial

series of black points connected by an indistinct highly crenulate line, with

a wedge-shaped, rust-red patch beyond it on costa and a diffused band from

vein 5 to inner margin ; a sinuous sub-terminal series of dark spots on a white

line ; a terminal series of points. Hindwing with darker band on terminal

area, broad at costa, narrowing to torsus.

Habitat.—Ceylon, Trincomalee. Exp. 58 mm. Type—In B. M.

229c. EUTORNOPEUA QUINQUESTEIATA, n. sp^ (PI. B, fig, 21.)

$. Head and thorax ochreous and dark red-brown ; abdomen ochreous

dorsally tinged with brownish. Forewing ochreous suflEused with dark red-

brown except a patch on costa near base, the submedial interspace, and streaks

beyond the cell above vein 5 and on apical part of costa ; two short anteme-

dial obliquely-placed white streaks in cell ; a short streak in upper angle of

cell, a longer streak beyond the cell on vein 3, and an oblique streak from

beyond upper angle of cell to apex ; a medial red-brown point above vein 1

;

an obscure postmedial series of points excurved below costa, then oblique,

and with another series on their inner side ; a series of points just inside

termen, those below apex and at middle developed into spots, and the two

points between them on white spots. Hindwing pale yellow.

HaUtat.—^Miim, 7,000 feet (PilcherJ. Exp. 44 mm. Type—In B. M.

2300. Pydna atrivittata, n. sp. (PI, B, fig. 1.)

$. Head, thorax and abdomen olive-brown, the last tinged with grey

except at base and extremity. Forewing olive-brown, the terminal half

paler; a black-brown fascia on median nervure from near base to well beyond

middle with a pale ochreous streak above it on vein 4, and a leaden-grey

streak above it in and beyond cell ; a leaden-grey streak on basal part of vein

1 ; an indistinct ochreous discoidal spot ; an indistinct fuscous line from

middle of costa angled beyond cell and reaching middle of inner margin
;

the postmedial line represented by three indistinct series of points from

costa to the fascia, where they are joined by an oblique streak from

apex, and by an oblique line from the fascia to inner margin ; a terminal

series of points. Hindwing fuscous-brown, the cilia ochreous. Underside

fuscoua-brown.

Habitat.—^ikhim, 7,000 feet (Pilcher). Exp. 48 mm. Type—In B. M.
257a. Fentonia discosticta, n. sp.

$. Purplish-brown
j

palpi and frons black-brown. Forewing with the

base ochreous, with a grey-edged black line reaching to below cell, and

followed by a rufous line reaching vein 1 ; three indistinct waved antemedial

lines ; a small promitient black discooellular spot ; a grey and blackish

6
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lunulate postmedial line strongly incurved and with ochreous on its inner

edge from costa to vein 5, two rufous points before it on costa, and with

several obscure lunulate dark lines beyond it. Hindwing uniform red-

brown. , Underside paler, forewing with the costa yellowish with some

rufous points towards apex.

Habitat.—KhAsis. Exp. 46 mm. Type—In coll, Elwes.

259a. Fentonia fereifusa, Dudgeon, Journ. Bomb. Nat. Hist. Soc,

1897, p. 634.

$. Head, thorax and abdomen black-brown, head and collar mixed with

grey. Forewing grey suffused with dull ferruginous, especially a patch on

costa before apex ; a black streak from base below median nervure to an

obliquely curved line from base of costa expanding into a diffused black

patch on inner margin ; a wedge-shaped ferruginous antemedial mark from

costa ; an indistinct curved postmedial series of black points ; a terminal

series of points. Hindwing grey-brown.

9 . Thorax and abdomen grey.

Habitat.—'&ikkim, 1,800 feet. Exp. ^ 30, 9 36 mm.

264a. Staueopus viebscens, Moore, P. Z, S., 1879, p. 404,

^. Head and thorax yellow-green
;

palpi ochreous, blackish at sides
;

antennse with the branches rufous
;
pectus and legs below ochreous ; abdo-

men pale ochreous irrorated with fuscous, a large dorsal tuft on first segment

of green and metallic yellow and black scales, some green on dorsum at

extremity, the anal tuft whitish. Forewing yellow-green irrorated with a

few black scales ; a brownish patch at base of inner margin ; a series of four

small yellowish and black antemedial spots angled below the cell, then oblique,

two yellowish points beyond them ; a dark discoidal point ; a postmedial

line formed by small yellowish spots with dark edges, oblique from costa to

vein 4, then retracted to below end of cell and again oblique ; a subterminal

series of small blackish and yellow spots bent inwards to costa and a ter-

minal series. Hindwing dark brown ; the costal area yellow-green with

indistinct dark medial, postmedial and subterminal lines. Underside of

forewing pale yellow suffused with dark brown except towards margins,

of hindwing uniform pale yellow.

Habitat.—Sikkim, 1,800 feet. Exp. 40 mm.

265. Staueopus vieidescens, del. S. virescens.

293a. NoTODONTA picta, n, sp.

$. Head and thorax dark brown ; abdomen paler brown. Forewing dark

red-brown variegated with pinkish, the apical third purplish-fuscous ; traces

of a dark sinuous antemedial line from cell to inner margin; the reniform

and some marks below angle of cell pinkish, a yellow line with fine black

edges arising from middle of vein 2, below which it is dentate, excurved below

vein 1, then almost parallel to inner margin to near base ; a black postmedial

line excurved from costa to vein 2, where it is bent inwards, followed by a
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cufved yellow line with fine black edges ; some yellow on ternaen below

middle. Hindwing pale yellow-brown.

Habitat.—Khasis. Ex2}. 46 mm. Type—In coll. Elwes.

298a. Hyper^schra trichosticha, insert (syn.) Stauropus clotlius, Swinh,,

A. M. N. H. (7), iii, p. 100.

Forewing with some white on orbicular and lower part of reniform.

Habitat.—Karwar.

306. Apela DiviSA is from Trinidad.

Nos. 309, Spatalia costalis, and 311, Spataliaalbifasciata belong to the 2nd

group with longer branches to the antenna.

'6\ia. Spatalia laticostalis, n. sp. (PI, B, fig. 15).

$, Dark rufous-brown. Forewing with the costal half of wing to median

nervure creamy white with an olive shade in end of cell and pinkish shade on

costa above it ; a purple-brown and reddish apical patch, the veins and inter-

apace below it streaked with brown ; the inner half of wing purplish-brown

with three obscure waved pale and dark antemedial lines and double post-

medial line ; a highly crenulate subterminal line. Hindwing fuscous-brown.

Habitat.—Khisis, Exp. 50 mm. Type—In B. M.

317ffl. ICHTHYURA TRANSECTA, n. Sp. (PI. B, fig. 20).

9. Fuscous-brown, head and medial part of collar black. Forewing

irrorated with fuscous ; a pale oblique subbasal line bent outwards on

median nervure ; a pale oblique slightly sinuous antemedial line ; a pale-

oblique line across apical area angled below vein 4, then inwardly oblique and

sinuous to inner margin ; a dark brown patch on apiciil area leaving the costa

and margin pale brown and with an irregularly dentate edge, crossed by an

obscure dark sinuous line in continuation of the sinuous part of the post-

medial line and a subterminal series of dark specks.

Habitat.—^'±h.im, 1,800 feet (Dudgeon). Exp. 40 mm. Type—In B. M.

SESIAD^.
355a. SCIAFTERON TRIZONATA, n. Sp.

^. Black frons and inner side of palpi white ; some white scales on neck
;

tegulse blue-black ; shoulders with orange spots just behind head and in

front of wings ; fore tarsi white ; abdomen with slight dorsal band on

1st segment, a complete band on 5th segment, and subdorsal bands on

terminal segment, wings hyaline, the veins and margins black. Forewing

with the margins broadly black ; a broad oblique band at discocellulars.

Hindwing with discoidal bar.

Habitat.—Sikhim, 2,000 feet (Pileher), Exjp. 24 mm. Type—In B. M.
363a. ICHNEUMENOPTERA CERULIPfiS, n. Sp.

^. Head and thorax black, palpi yellow, black above towards tips ; frons

white at sides j legs yellow and black, hind tibise and tarsi metallic blue

above ; abdomen greenish-black, the 2nd, 4th and 5th segments fringed with

white scales, the ventral surface yellowish ; wings hyaline, the veins and
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margins black. Forewing with the margins rather broadly black
;

a

discoidal bar j the termen rather broadly black, with a slight hyaline streak

projecting into it between veins 7 and 8.

Ha&*to«.—Sikhim, 2,000 feet (Piloher). Exp. 22 mm. Type,—In B, M.

378a. Tkichoceeota univitta, n. sp.

$. Bluish-black ; abdomen with a few orange scales ; traces of bands

on 5th and 7th segments, Forewing with the terminal area tinged with

golden cupreous ; a narrow hyaline streak in cell. Hindwing hyaline, the

Veins and margins narrowly black.

EaUtat.—'&iVh.i-m, 7,000 feet (Pilcher). Exp. 24 mm. Type —In B. M.

Genus Lepidopoda, nov.

Proboscis fully developed
;
palpi upturned to above vertex of head,

roughly scaled in front ;
antennse of male ciliated, of female simple ;

mid-

tibise clothed with rough hair ; hind tibiae and 1st two joints of tarsi with

thick fringes of hair. Forewing with all the veins present, 7'8 stalked.

Hindwiug with veins 3'4 stalked ; 5 absent ; 6 from close to upper angle of

cell.

383a. Lepidopoda heteeogyna, n. sp.

^, Head, thorax and abdomen black ; frons bronze colour
;
palpi in front,

sides of frons and a ring round

neck white ; shoulders and ex-

tremities of patagia with some

yellow scales ; coxse white ; the

base of hind tibi« above, the

spurs and underside of tarsi of

all the legs white ; abdomen with

some white hair at sides at base,

the segments edged with yellow

and white scales ; wings hyaline, the veins and margins black
;
forewing with

fiery orange on outer side of discoidal bar and a few scales near apex
; the

subcostal and median nervures orange on underside j
hindwing with cilia

of inner margin white.

$, Palpi and antennse orange, the latter blackish above at tips ;
the ring

round neck yellow ; fore-legs with the outer side of coxa^, the tibiae and

tarsi fiery orange ; mid and hind legs with the tibiae and tarsi banded orange

and black
;
(abdomen wanting) the lateral tufts at base tipped with orange.

Forewing with an orange streak above inner margin, the orange on discocel-

lulars and below apex more prominent. Underside of forewing with the

Veins and margins fiery orange except towards termen, the orange below apex

prominent ; hindwing with the veins near costa and end of cell fiery orange.

B^aSetof,—Cuddapah, Pullampet, 500 feet (W. H. Campbell). Exp. $ 22,

$ 24 ram, Type.—lnB.M.

Lepidopoda Tieterogyna, $ |,
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SYNTOMID^,
A. Hindwing with veins 6'7 coincident.

a. Hindwing with vein 4 absent.

a*. Hindwing with veins 3 absent 3, Ceryx.

b^. Hindwing with veins 3 absent,

a^, Hindwing with vein 5 from lower angle

of cell.

a^. Forewing with vein 9 absent 1. Psichotoe.

6^. Forewing with vein 9 present.

a*. Forewing with vein 3 from close to

angle of cell ; 4'5 stalked...,,,., 4. Trichaeta.

6*. Forewing with vein 3 from well be-

fore angle of cell ; 4*5 usually from

cell.

a'^ . Wings sparsely clothed with hair-

like scales 2. Callitomis.

6', Wings clothed with scales and

usually with hyaline patches... .„ 5. Syntomis.

h''. Hindwing with vein 5 from well above

angle of cell 6. Eressa.

h. Hindwing with vein 4 present 7. Dysauxes.

B. Hindwing with veins 6*7 not coincident 8. Euchromia.

Genus Psichotoe,

466. Psichotoe duvauceli, Boisd,

Genus Callitomis.

A. Abdomen with a yellow band on each segment ... 464. multifasciata.

B. Abdomen with yellow bands on 1st and 5th seg-

ment ,.... ,., 462. syntomoides.

C. Abdomen ochreous, without bands 463. leucosoma.

Genus Cekyx.
Type.

Ceryx, Wllgrn., Wien. Ent. Mon., vii, p. 140 (1863) anthradformis.

Syntomoides, Hmpsn., Moths. Ind., 1, p. 209 (1892) imaon.

Section I. Antennae of male, bipectinate.

A. Abdomen of male with yellow bands on

basal and penultimate segments 406. diptera.

B. Abdomen of male with basal yellow band

only 407a. ginorea.

Cebyx diptera, Fabr, Syst, Ent., p. 555 (1775).

Sphinx atereus, StoU, Pap. Exot. iv., p. 240, pi. 400, fig. A.

Syntomis incipiens, Wlk. xxxi, 68.

Psichotoe brachypecten, Hmpsn. III. Het-, ix, p. 61, pi. 157, f. 23.

Section II Antennae of male minutely serrate or simple.
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A. Abdomen with seven bands in ^, six

in 9 445. cJierra.

B, Abdomen with four bands , 404, hyalinu.

O. Abdomen with two bands—

a. Abdomen with lateral yellow spots.... 403a. semicincta,

h. Abdomen without lateral yellow spots.

a\ Hindwing with narrow terminal

black band 402. godarti.

h ^ Hiudwing with broad terminal black

band extending nearly to cell 401. imaon\

Ceryx cherka, Moore, Lep. Atk., p. 12 (1879).

Syntomis quisquaUs, Swinh,, A, M. N. H. (6), xiv, p. 441 (1894).

Ceryx hyalina, Moore, Lep, Atk,, p. 13 (1879).

Syntomis volans, Swinb,, Trans, Ent, Soc, 1890, p. 173, pi, 6, f. 6.

Ceryx godarti, Boisd, Mon. Zyg,, p. 115, pi. 7, f. 3 (1829).

Syntomis libera, Wlk., xxxi, 78 (1864).

Syntomis fytchei, Moore, P. Z. S,, 1871, p, 246, pi. 18, f. 3.

Syntomis cupreipennis, Butl., Journ. Linn. Soc, Zool,, xii, p, 347 (1876);

This may be an extreme form of imaon.

Ceryx imaon, Cram., Pap. Exot., iii, p. 94, p. 248, E. (1780).

Syntomis fusiformis, Wlk., vii, 1595 (1856).

„ approximata, Wlk., xxxi, 79 (1864).

„ sargania, Butl. Trans. Ent. Soc, 1879, p. 4.

„ artina, Butl. Journ. Linn. Soc., Zool., xii, p. 347 (1876).

„ mota, Swinh. Trans. Ent. Soc., 1891, p. 134.

Genus Trich^ta.

Section I, Hindwing with veins, 3 and 5 on a long

stalk 436. tigrina.

Section II. Hindwing with veins 3 and 5 from cell or

very shortly stalked 465. teneiformis,

G-enus Syntomis.

Section I. Antennee of male bipectinate, of female serrate.

A. Abdomen with crimson basal band.

a. Hindwing hyaline with the veins and

margins black,

a'^ . Frons, white 460. pectoralis.

a^. Frons, black 461, thoracica.

h. Hindwing black with small hyaline

spots between veins 2 and 5 401 &, phcenicozona.

B. Abdomen with orange bands.

a. Wings with the markings pale yellow

;

abdomen with two bands and lateral

spots 451, ochreipimcta

.
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•h. Wings with the markings hyaline

;

abdocoen with seven bands in male,

six in female 452a. actea,

Syntomis PECTORALis, Wlk. 1. 133 (1854).

Hydrusa basirufa, Swinh. Cat. Het. Mus, Oxon, p, 51 (1892).

Section II. (Hydrusa) Antenna of male serrate, of female simple.

A. Abdomen with seven orange bands in male, six in female.

a. Forewing with the veins black with orange streaks
below costa and on inner margin.

a*. Abdomen with the anal segment

black 425. diaphana.

6\ Abdomen with the anal segment

orange above. 452. haiaea.

b. Forewing with the veins golden

yellow 453. era.

c. Forewing without yellow streaks .. ... 440. huebneri.

B. Abdomen of male with six orange bands, 449. serrata.

425. Syntomis diaphana, insert (syn.) Syntomis vitreata, Herr.—Schaff.

aussereur Schmett., f. 267 (1855).

440. Syntomis huebneri, insert (syns.) Naclia cingulata, WUgrn. Wien.

Ent. Mon., iv, p. 39 (1860). Buthisia sangaris, Wllgrn, Wien. Ent. Mon.
vii, p. 139 (1863). Hydrusa pyrrhodera, Meyr, P. Linn. Soc. N. S. W, (2), i,

p. 777 (1886). Syntomisfrustulenia, Swinh. Cat. Het. Mas., Oxon., p. 44 (1892).

Section III. (Syntomis). Antennse simple in both sexes.

A. Abdomen with the bands cupreous-red 442.

B. Abdomen with the bands orange.

a. Wings with the markings orange, not hyaline,

a^. Abdomen with an orange baud on each

segment 441.

h^. Abdomen with orange basal patch and

band on 5th segment ,« ^ 441a. flaviguttata.

b. Wings with the markings mostly hyaline.

a\ Abdomen with an orange band on each

segment,

a^. Abdomen with the extremity orange.

a^ Frons white „ 434. vitrea.

fts. Frons yellow,

o*. Wings with yellow patches in inter-

spaces of terminal area 435. submarginalis.

&*. Wings without yellow patches on

terminal area.

a«. Wings yellowish hyaline , 432. sladeni.

l\ Wings hyaline white, , 433. grotei.
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c^. Fions black; antennae yellow ,... 437. chlorocera.

b^. Abdomen with the extremity black,

a^. Wings yellow hyaline.

a* Forewing with the terminal black band

dentate above vein 5 ; hindwmg with

it not dentate at vein 2 430. newara.

b* Forewing with the terminal black

band not dentate at vein 5 ; hindwing

with it dentate at vein 2 429. fervida.

fc*. Wings hyaline white.

a* Forewing without black bar across

submedian interspace,

a'. Abdomen greenish-black ; forewing

without hyaline streak between

veins 4 and 5 424. masoni.

V. Abdomen purplish-black ; forewing

with hyaline streak bewteen veins 4

and 5 426. melaena.

b* Forewing with black bar across sub-

median interspace.

o*. Frons orange,

a*. The hyaline patches occupying

most of wing ; forewing with

elongate patches between veins 2

and 5 438. luteifatcia.

6«. The hyaline patches reduced to

spots 5 forewing without spots

between veins 2 and 8 439. berinda.

v. Frons black 443. formosa.

6^. Abdomen with five orange bands.

a '^. Frons white 423. divisa.

6^. Frons orange,

a'. Wings hyaline with the veins and margins

black compta.

b^. Wings black with hyaline patches pentasonata.

c\ Abdomen with four orange bands,

a^. Frons, tegulse, patagia, and patches on

thorax white 427. alhifrons.

b"^. Frons white j tegulse and patagia black ... 422. quadrifascia-

c"^. Frons and patches on tegulse and patagia ta.

orange 421. flavifrons.

d^. Abdomen with orange bands on Ist and 5th

segments,
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ffl-. Abdomen with lateral orange spots between

the bands.

a^. Forewing with yellowish hyaline

markings occupying the greater part

of wing „ 41'7. gelatina:

&'. Forewing with the hyaline markings not

yellowish,

a'*. Forewing brown with obliqae series of

hyaline markings between base of

inner margin and costa beyond middle 418. extensa,

b*. Forewing black with hyaline spots

between veins 3 and 5.

a'. Tegulse and patagia yellow ^.. 420. Ichasmna.

h^. Te^ulse and patagia, black 419. lucina.

h-. Abdomen without lateral orange spota*

a^'. N^eck with an orange ring.

a*. Colour black.

a'. Forewing with hyaline spot above

vein 6, the spots large 412. cyssea,

&\ Forewing without hyaline spot

above vein 6, all the spots much

reduced.

a^. Hindwin-g without spot above^

vein 2, the spot below the cell,

moderate and rounded .„ 414. hisurfa,

S", Hindwing with specks above vein

2, the spot below the cell narrow

and bar shaped' 416. alhapex-,

h*. Colour brown »... elotigata,

b^. Neck without an orange ring.

«'', Metathorax wi(,h an orange patch,

a^. Hindwing with the hyaline patch-

becoming' bright orange on inner

margin 410; sperbius,.

h^ . Hindwing without orange on inner

margin' 403. hydatinu.

h*. Metathorax without orange patch,

a'. Wings with the spots large, size-

large 411. bicincta.

6'. Wings with the spots minute, size

small il3, minor.

c'^. Abdomen with ventral yellow band on

5th segment ..- 409. unifancia.
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Syntomis flaviguttata, h. up. (P], B, fig. 2.)

^. Blue-black; antennae white at tips
;
pectus with orange spots ; abdo-

men with orange dorsal spot on 1st segment and a band on 5th segment.

Forewing with eliptical orange spot below base of ceil : a quadrate spot in

end of cell ; an oblique eliptical spot below vein 2, and spots above veins 3,

4 and 6. Hindwingwith orange patch below and beyond the cell extending

to near termen, its outer edge angled above vein 2,

Habitat.—Chitral, Jhela Drosh (Ca,pt. S. W. Harris). Exp. 28mm.
Type—In British Museum.

442. Syntomis passalis, insert (syn.) Syntomis latreilUi, Boisd,, Mon. Zyg.*

p. 117, pi. 7, f. 5(1829).

434, Syntomis vitrea, insert (syn.) Syntomis polyzonaat, Hmpsn., Trans.

Ent. Soc, 1895, p. 283.

424. Syntomis masoni, inserl (syn.) Syntomis davidi, Fonj., Bull. Soc, Ent.

Fr., (6), iv, p. cxsxvi (1885).

426. Syntomis mel^ena, insert (syn.) Syntomis andersoni, Moore, P, Z, S,,

1871, p. 2-14, pi, 18, f, 1. Anderson's researches in W, Yunnan, p. 926, p, 81, f. 4.

423rt, Syntomis compta, Wlk. Char, Undescr, Het., p. 89(1869), Hmpsn,,

Cat, Lep, Phal., B, M,, 1, p. 99, pi. v, f, 1.

^. Head and thorax black j frons, tegulse, patagia and patches on thorax,

\ pectus, and legs orange ; abdomen greenish -black with five orange bands;

\wings hyaline, the veins and margins black, Forewing with orange streaks

below costa and above inner margin ; the interspaces between veins 5 and 6

\ilack
; the terminal band expanding towards apex and slightly above vein 2.

lindwing with the costa and inner margin orange ; the terminal black

and expanding towards apex and dentate below vein 2.

Hahitat.—Sikhim ; Khasis. Exp. 38 mm,
4236, Syntomis pentazonata, Hmpsn., Cat, Lep, Phal, B, M,, l,p, 99,

pi, 3, f, 27 (1898),

Black with a slight purple gloss ; frons, tegnlse and large spots on patagia

orange ; thorax with lateral orange spots ; antennae white at tips ; tarsi with

the 1st joint white; abdomen with five orange bands, Forewing with

quadrate yellowish hyaline spot below base of cell ; an oblique patch below

vein 2, extending nearly to termen ; a spot above vein 6, and small spot above

7,- two large spots between veins 3 and 5; cilia white below apex. Hind-

wing with hyaline spot below the cell becoming orange towards inner margin
;

a postmedial spot between veins 2 and 5,

Habitat.—^Burma, N, Khyen Hills, Exp. 30-36 mm.
418o. Syntomis elongata, n. sp.

I $. Grey-brown ; frons and back of head orange ; antennas white at

tips ; tarsi with the 1st joint white ; abdomen with orange dorsal patch on

1st segment, and band on 5th. Forewing with quadrate hyaline spot in

e.ud of cell; a small spot below base of cell and bar-shaped spot below the
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toiddle of it
;
points above bases of veins 2, 3 and G ; an orange spot on

termen just below apex. Hindwing with small hyaline spot below the cell,

A specimen from Ganara is much browner ; the hyaline spots larger,

especially those below the cell and above veins 2, 3 and S ; hindwing with

small spot above base of vein 3.

HabU'J,t.^Gsina.vsk (S, N. Ward) ; Travancore, Pirmad, 3,500' ft, (H, G.

SJ'lace). Exp. 42 mm. Ti/pe-^ln British Museum.

4X2. 415, Syntomis CYSSEA, insert (syns.) Zygaena coUaris, Fabr., Ent.

Syst. 3. l,p.388 (1793),

Syntomis cuprea, Prittw., Stett, Ent. Zeit., xxviiij p, 277 (1867).

410. Syntojus cdkhisoni, insert Zijijaemi -s^erbitis, Fabr., Mant, Ins., II.

p. 103 (1787).

EIXPLANATSON 0!F PlATE B.

1. Pydna anrivittnto,.

2. -Syntomis flavigutiatcir,

3. E«proctis fl^vi<:ost€,.

4. C^j-mptocMlms Jurctfera.

•5. Euhlemma suhsbngulata.

Q-. AnC'&r&. viridipict&.

7, Agrotis deraiota.

5. Arhela w^t^oni,

9.. Zygcemt, rubricolUs,

10, Drepaiia undulifera.

11, Altha ohliquifasd'^.

12, Clicerocampa hyporJiodd,

1 3, Macroglossa glaucoplaga.

14, Therelra velala, -car. albomar'-

g'm&ita.

15. SiMtalm laticostalis,

I'S. Triorbis aureovitta.

17,18. Melanastria fia ^ 9.

1'9^ L-oeUa calamaria,

"20. IcMliyiira transecia.

21. EHtornopei-^ quinquesiriut

22. Artona fl&,v'fpunctei,.

23, Orgyia senica.

24, Oamptochilus sinuosa,

25v Plathem vireseens.

26. Ciisiocampa vulpes-.

27, Cucullia poliorhiza.

{To he coniitiutd,')



LES FORMICIDES DE L'EMPIRE DES INDES
ET BE CEYLAN.
Par Augdste Fokel.

Pakt VI.

3nie Sous Famille PONERIN.E.

Tableau cles Genres (chez I'ouvriere).*

Aretes frontales tres approchees entre elles, presque verticfi-

les, ne recouvrant nullement Finsertion des antennes ; corps

plus ou moins cylindrique ; thorax convexe, sans sutures*.

Pas de cerci chez le $. Segment post^pediculaire de Tabdo-

men petit, ressere {Cerapachii)—11f

Aretes frontales ecartees ou rapprochees ; dans ce dernier cas

elles se dilatent en avant en une lame oblique ou horizon-

tale, recouvrant en partie I'insertion des antennes. Tou-

jours des cerci chez le ^ 1

1, Pedicule articule au ler sejiment de I'abdomen proprement

dit suivant toute sa largeur et sa hauteur. Tibias pos-

terieurs munis de deux eperons {Amhlyoponii)—

2

Pedicule en forme d'ecaille ou de noeud, fortement ressere a

sou articulation avec I'abdomen 4

2. Punicule epaissi en massue vers I'extremite ... G. Myopopojie—Eogcr,

FuuicuJe filiforme. Mandibules allougees et etroites ,....-..,... 3

d, Mandibules plus ou moins elargies en spatule a I'extre-

mite • G. Myslriurii—Koger.

Mandibules plus ou moins pointues a I'exiremite ... (t. AmUyop'^ne—
Ericbson,

4, Mandibules lineaires, parallcles, articiilees pros du milieu du

bord anterieur de la tete, armees a leur extemite parfois

dilatee, de deux ou trois grandes dents {Odontomacldi) 5

Mandibules articulees vers les angles antero-lateraux de la

tete -•••• - {Ponerii) G

5, Fossettes antennaires confluentes en arricre. Pedicule sur-

montc au sommet d'une longue epino aigue ... G. Odcmtomachus—

LatFj

* Tout en le modifiant selon mes opinions, j'a.i utilise le tableau ge'ne'rique d'Einery(Annal.

fc.ent. belg., XL., 1896, p. 176,) restraint aus genres de Tlnde.

t Ce groupe est place' par M. Emery dans les Dori/lin(E. II m'est impossible de me

ranger a cette opinion, malgre' certaines affinite's dont je ne disconviens pas. A mon avis les

caracteres dits biologiques ont antant de valeur que les caracteres dits morphologiques.

En re'alite' il n'y a pas de diife'rence biologique sans diffe'rence morphologique correspon-

dante; seulement nous ne voyons pae toujours cette derniere, mais celane diminue en rien son

importanc3. Les Donjlhm aont nn groupe biologique. Du restc leurs 9 aptferes et avengle

Boat certtE un caractiere morphologique assez important.
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Fossettes antennaires non confluentes, Pedicule ordinaire-

ment en ecaille ou en noeud G, Anochetus—Mayr,

6. Tibias moyens courts, avec deux eperons simples ; Tibias

posterieurs avec un eperon pectine et un eperon simple
;

suture meso-metano tale nulle sur le dos G:. Centromyrmex—
Mayr.

Eperons des tibias moyens conformes comme coux des tibias

posterieurs 7

5. Mandibules longues et etroites, fortement convergcntes deS

la base (lorsqu'elles sont fermees), puis paralleles, armees

en dessous d'une forte dent G. Harpegnathos—Jerdon.

Mandibules autrement conformees 8

8. Onglets pectiiies. Epistorae avance en triangle. Mandibules

lineaires (S, G. Leptogenys s. str.) ou triangulaires (S. G.

LohopeltajMajv.) .,. G. Leptogenys—Roger.

Onglets simples, dentes ou fendug 9

•9. Epistome dentele. Pronotum avec one proeminence ou dent

de chaque cote G. Odontoponera—Mayr.

Epistome autrement conforme 10

JO. Jipistome plat, limite par une suture plus ou moins effacee.

Tegument mat et convert d'une pubescence pruineuse

gi'ise G, Platythyrea—Majr,

Epistome limite en arriere par une suture nette 11

\\. Aretes frontales ecartees, divergeant plutut en arriere. Une
epine aux handles posterieures ....,,... G. Ectatomma—Sm., (S, G.

Stictopcnera—M.d.^v,)

Aretes frontales convergeant en arriere et crdinairement tres

rapprochees I'une. de I'autre a leur extremite posterieure,

dilatees en lobe horizontal en avant 12

12. Pedicule arme en arriere de deux epines ou dents. Epistome

avance en avant en triangle , G. Diacamma—Mayr.

Pedicule inerrae 13

13. Epistome prolonge en lobe, pointe ou dent en avant, au milieu

6. Belonovelta—Mayr.

Epistome inerme 14

14. Cotes de la tete comprimes. Episternite des cotes du meso-

thorax separe de I'epimdrite par une suture marquee.

Occiput tronqae derri^re G. Ectomomyrm(x~'M.ayT.

Cotes de la tete arrondis, non comprimes ; episternite du

meso-thorax non separe de I'epimerite 15

15. Antennes sans massue distincte , G. Ponera— Latr.

Antennes a massue de 4 articles , ,...,„ 16
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16. Mandibules etroites, a bord terminal arme de cinq dents.,, G.CryiO"

topo7ie— 'Emevj.

Mandibules liiieaires, armees de deux dents separees a leur

bord interne, aigues et courbees a I'extremite i G. Myo;pias—
Roger,

17. Abdomen ressere entre chaque segment
;
pygidium impres-

siontie ou bifurqUe »,..Gr, Sphinctomyrmex—Mayr*, (S, G.

Eusplnnctus Em^

Abdomen ressere seulement apres le segment post=pedioulaire. 18

18. Antennes de 10 articles G. Oocercea—Rog.

Antennes de 9j 11 ou 12 articles 19

19. Pas d'yeux. Antennes de 9 articles. Massue d'un seul

article G. Syscia—Rogers

Des yeux. Antennes de 11 ou de 12 articles. Massue de 2 ou

3 articles > 20

20. Yeux grands, situes en avant des cotes de 1* tete ...... G. Lioponera—
Mayr.

Yeux petits, au milieu, ou derriere le milieu des cotes de la

tete » G. Cerapachys—Sm»

lere Teibu AMBLYOPONII.
ler Genre Myopopone—Roger.

M. castanea—Smith.

= M. rufula—Roger.

^ . L. 9 a 11 niill.^' 'aracteres du genre. Mandibules etroites, dentees,

toais assez courtes. Epistome echabcre, bidente. Alatennes de 12 articles.

Yeux tres petits. Mesonotum tres court. Ohglets simples.

Luisante, d'un brun rougeMre, lisse avec des points grossiers disperses)

fares sur I'abdomen. Quelques atries devant, sur les c6te's de la tete, ainsi

que sur les cotes du thorax et du pedicule,

Var. inaculata, Roger. L. 8, 5—9 mill. Uhe tache oblongue, jaune sur lea

tibias medians et posterieurs. Couleur chatain, aVec les pattes plus claires,

Ceylan (Simon), Ceylan, Nicobares (d'ap. Koger), Birmanie'(Fea}, Thaung-

yin Valley, Birmanie (Bingham) ?

.

2 . L. 14 mill. Occiput strie en long. Le pronotum depasse devant le

mesonotum, et forme una partie du dos. Le mesonotum a deVant deux sillons

convergents et derriere un sillon median/comme chez certains ^. Ailes en-

fumees de brun roussatre. Du reste comme la 9

.

2me Genre Mystrium, Roger.

M. camillce, Emery.

V. L. (sans les mandibules) 3, 3 a 4^ 5 mill. Testade, opaque. Tete et

thorax retioules—rides. Une pubescence composee de polls Jaunatres,
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courbes et squamiformes est dispersee sur tout le corps. Les quatre derniers

articles des antennes legerement plus epas que les autres. Yeux tres petits.

Mandibules fort epaissies au bout.

Bhamo, Birmanie (Fea).

3me Genre Amblyopone, Erichson. .

Subgen, Stigmatommn ^ Roger.

Je He puis trouver les caracteres indiques par M. Emery (deux rangees de

dents aux mandibules
;
tete mate et densement ponctuee) comme suffisants

pour retablir le genre Stigmatomma. La S. Enieryi, Saunders, dii Maroc a la

tete luisante, et les dents des mandibules sont tres variables. Les especes

connues de I'lnde appartiennent toutes au S. G. Stigmatomma, ayant deux
rangees de dents aux mandibules.

Tableau des ouvrieres.

Yeux ayant plus de 100 fiicettes. L. 8 mill A. Rothneyi nov. sp.

Yeux ayant de 35 a 40 facettes i

1. L. 8, 3 mill. Sculpture plus grossiere, Pedicule mat. Angles

anterieurs de la tete non pro^minents A. Bella, nov sp,

L. 6 ^6, 5 mill. Pedicule luisant. Sculpture moins grossiere.

Angles anterieurs de la tete proeminents A. Feet Emery-

Liste des especes du genre Amblyopone.

1. A. (^Stigmatomma) Bellii, nov. spec.

9. L. 8, 3 mill. Mandibules obliquement striees, terminees par une dent

lisse tres recourbee ettres longue. Sur lamoitie terminale de leur bord interne

une double rangee de 5 a 6 dents recourbees en am" •°', Vers la base des

dents obtuses. Tete presque carree, aussi large que longue, k c6tes fort con-

vexes, avec les angles anterieurs a peine marques. Palpes de 2 et 3 articles.

Deux dents proeminentes, une de chaque c6te du dessous du bord anterieur

de la tete. Bord anterieur de I'epistome sans dentelures, droit, mais

imprime derriere. Aire frontale tres ^troite, elevee. Les yeux, situes en

arriere du milieu des c6tes de la tete, ont de 35 a 40 facettes. Les scapes

depassent a peine les 3/5 de la distance de leur racine au bord occipital. Ce
dernier un pen concave. Funicules lentement epaissis vers I'extremite

; avant

dernier article plus large qua long, ceux de la base plus longs que larges les

autres aussi longs que larges.

Mesonotum petit et court, mais fort distinct, et non reconvert par le prono-

um. Suture meso-metanotale peu distincte. Le thorax fortement retreci

au mesonotum. Face declive du metanotum obliquement tronquee • les

cotes obtusement bordes ; en haut, elle n'est nuUement bordee. Le noeud du
pedicule est diatinctement transversal, legerement plus large que long.

Tete, thorax et pedicule mats, densement, irregulierement et assez grossi-

erement reticules rides, avec de fines stries courtes et parfois de fiines reticu-

lations au fond. Souvent un point piligero au fond des reticulations. Sur le
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pedicule et les cutea du thorax, les reticulations s'espacent et ferment de

grosses fossettes espacees h. point piligere au milieu. Premier segment

abdominal (apres le pedicule) matdevant, assez densement et irregulierement

ponctue on reticule-ponctue ; les autres lisses, luisants, a points piligeres.

Scapes densement ponctues, subopaques. Jambea luisantes, abondamment

ponctuees. Epistome strie en long.

Pilosite diessee courte, fine, roussStre, assez abondante partout,. plutot

oblique sur les tibias et sur les scapes. Pubescence fine, roussatre, asse^i

abondante partout, sans former nulle part de duvet.

Noire. Pattes, antennes, mandibules et extremite de Pabdomen brunes.

Extremite des tarses et des mandibules roussatre.

Kanara (Bell).

2. A. {Stigmalomma) Rotlmeyi, nov. spec.

$. L. 8, o mill. Mandibides et antennes comme chez la BelUi, mais les

scapes sont un peu plus longs et les funicules un peu plus greles, moins

epaissis vers I'extremite. Tete rectangulaire, phis longue que large, 5. cotes

moins convexes, avec les angles anterieurs marques, subdentiformes. Bord

occipital plus tranche, concave. Yeux plats, grands, ayant de 100 a 120

facettes, situes aux 3/5 posterieurs des cotes de la tete. Le bord anterieur de

I'epistome est legerement coavexe et tres indistinctement crenele, imprime

derriere.

Thorax comme chez la Bellii, ma,is la face declive, tronquee du metanoium

est distinctement bordee lateralement et subbordee en haut, sauf au milieu.

Vu de dessus, le pedicule est plus retreci derriere et aussi long que large ou

meme legerement plus long.

Epistome strie en long. Tete mate, densement et assez finement r^ticulee-

ridee, avec des fossettes espacees plus grossieres portant un point piligere au

milieu. Thorax et pedicule subopaques, densement ponctues ou reticul6s-

ponctu^s, un pen luisants dessus. Abdomen luisaut, avec dea points piligeres

epars, un peu plus abondants sur le ler segment. Scapes et pat res ponctues.

Pilosite et pubescence comme chez la BelUi, mais jaunatres, un peu plus

fines efc un peu plus longues. Plus de polls aux tibias et aux scapes.

D'un brun noiratre. Tons les bords articulaires ou suturaux du corps

d'un brun roussatre. Pattes, antennes, mandibules, lobe des aretes frontales

et extremite de I'abdomen d'un rpuge^tre terne,

Barrackpore (Rothney).

Cette espece se distingue surtout par ses grands yeux.

A. {Stigmatomma) Fea^ Emery.

9 . Antennes a funicule a peine renfle. Angles anterieurs de la tSte

proeminents. Bord anterieur de I'epistome muni de 7 a 9 denticules. D'un

brun fence ; tete et thorax mats, la premiere grossierement reticulee, le

second densement ponctue. Abdomen ponctue, assez luisant.
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Je ne connais pas cette espece, mais elle est plus petite que les precedentes

et differe de la Rothneyi par ses yeux de 35 facettes seulement et de la Bellii

par sa sculpture, sa taille, les angles de la tete, I'epistome, etc.

Carin, Axinii Ghecu, 1,400 a 1,500 metres, Birmanie (Fea),

Quelques $ tres probablement d' Amblyopone ne peuvent e(re honnetement

decrits sans les 9 un les $ correspondantes.

2me Tribu ( DONTOMACHII.
4™e Genre Odontomachus, Latr.

Tableau ds ouvriers.

Tete et thorax entierement, densement et tinement stries et

d'un mat soyeux. Bord interne des niandibules sans ou

presque sans denticules ; leurs dents apicales courtes et

fortes, la preapicale largement tronquee. Corps robuste.

Thorax faiblement echancre. Epine du noeud du pedicule

distincte de ce dernier. Occiput echancre, son sillon distinct.

L. 9 a 11 mill 0. hcematcdes, L.

Au moins rocciput luisant. Sculpture plus grossiere (saiif

chez une variete du monticola) et moins dense. Thorax plus

fortement echancre entre le mesonotum et le metanotum.

Epine du pedicule sortant d'un retrecissement insensible du

noeud, sans limite distincte. Bord interne des mandibules

denticule .-. .« 1

1. Cotes de la tele et de I'occiput luisants, finement chagrines ; ce

dernier avec quelques rares stries, Derriere de I'occiput lisse.

Bord interne des mandibules muni de 7 a 8 denticules,

inegaux. Dent preapicale large et largement tronquee, aussi

large que longue : les deux autres assez etroites. Occiput

echancre, a sillon tres superficiel. Metanotum a stries

transversales tres grossieres. Prouotum a stries circulaires.

D'un brun rougeatre fonce ; thorax brun-noir
;

pattes,

antennes et mandibules d'un jaune rougeatre. L, 11 a 12, 5

mill ,,., 0. monticola.

Occiput lisse et luisant, sans ponctuation. Stries du thorax

faibles et fines, effacees sur la pronotum 0. monticola, 'Em. v

Longi—n. var.

Occiput tres lisse et tres luisant. Sillon occipital plus marque,

mais pen profond 2

2. Plutot robuste. L. 11 a 12 mill. Occiput assez large, fortement

echancre, formant deux lobes distinct^, avec de gros points

enfonces epars. Mandibules avec 3 ou 4 denticules a leur

bord interne. Dent preapicale tres large et tres largement

tronquee, aussi large que longue •, les deux autres assez

8
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etroites. C8tes dela tSfce luisants, :avec de faibles reticula-

tions et stries effacees, aussi dans les fosse ttes laterales.

Thorax grossierement et transversalement strie. Brun^tre,

Pattes, antennes, joues et mandibules rouge^tres ... 0. monticola—
Emy. r. punctulatus nov. st,

Grele. L. 10 a 11, 5 mill. Scapes depassant Toccipufc. Occiput

allonge, etroit, faiblement echancre, lisse et luisant (parfois

avec quelques stries effacees). Mandibules avec 5 ou 6 denti-

cules au bord interne, h dents apicales etroites et longues,

la preapicale tronquee, 2 ou 3 fois plus longue que large.

06tes de la tete lisses et luisants. Tibias tres amincis a leur

base. Thorax tres echancre. D'un roux jaunatre
;
abdomen

"'aune brunatre; pattes et antennes testacees.(Couleur brune.

var.o6sCMnor-nov.var.) w 0. nxosus,Sm.

Liste des especes du Genre Odontomachus.

]. 0. hcematodes, L.

Madras (Rothney), Ceylon (Ris, Rothney, Yerbnry), Cochin (Rothney),

Travancore (Ferguson).

2. 0. monticola, Emery.

Carin Ghecu, Carin Ascinii Cheba, 600 a 1,400 metres (Fea),

Var. Longi, n. var. $. L. 10 a 10, 5 mill. Couleur du rixosus de Suniatra,

d'un rouge jaunatre, avec I'abdomen d'un brun jaunStre. Occiput tout a

fait lisse et luisant, sans ponctuation. Mais il differe suriout du fcype par

es stries faibles et fines du thorax qui est luisant. Sur le dos du pronotum

les stries sont presque effacees ;
le milieu est luisant et presque lisse,

Assam et Garo Hills, Assam (Long).

0. monticola, Emery, r. punctulatus

.

Race punctulatus, nov. st. "$ (voir tableau). Un peu plus petit que le monti-

cola typique, il en differe surtout par sa forte echancrure.occipitale qui divise

I'occiput en deux lobes fort distincts. Le sillon occipital est plus pro-

fond. La couleur est d'un brun plus fonce, Du reste les dents des mandibules

et Ja forme generale, sauf pour I'occiput, sont bien celles du monticola.

Assam (Miss Pennington).

4. 0. rixosus, Sm.

Siam frontier (Fulton), Burmah (Binglam), Bangkok (Sigg).

Les exemplaires de Birmanie et de Siam sont plus fences que ceux de

Sumatra et de Singapore, bruns et en general aussi plus petits (v. ohscurior, n. v).

5me Genre Anochetus, Mayr.

Tableau des ouvrieres,

Mandibules armees de deux longues dents apicales sedement 1

Mandibules armees de deux dents apicales et d'une troisieme

dent intermediaire subapicale 2

1, Pedicule conique ou avec une ^pine un peu obtuse, L. 6, 5
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mill. Bord interne de3 raandibules avec 2 denticules... A. Niet-

neri—Roger.

Pedicule attenue au sommet, mais sans cone. Bord interne

des mandibules avec 10 a 13 forts denticules, L. 7 a 7, 5

mill, (a 8 d'ap. Emery). Tibias et scapes plus poilus que

chez le Risii A, princeps—Emery.

2. Pedicule conique, eleve, prolonge en dent ou epine mousse.

Bord interne des mandibules tres faiblement denticule.

Dent subapicale des mandibules tres petite et situee tres

pres de I'extremite de la dent infdrieure A. Risii, nov. spec,

Pedicule squamiforme, sans trace de cone. Metanotum bi-

dente. Epistome convexe devant, non* echancre. Yeux

eloignes de la fossette antennaire. D'un jaune rougeatre.

L. 4, 8 a 4, 9 mill A. longifossatus—Mayr.

Oomme le precedent, mais les yeux tres petits (20 facettes) et

la tete fortement ponctuee ^ „ A. myops—'Emery,

Pedicule squamiforme sans trace de cone. Metanotum inerme. 3

3. Premier segmeat de I'abdomen (apres le pedicule) entiere-

ment lisse et luisant jusqu'a sa base, sauf les fins points

piligeres ordinaires disperses 4

Premier segment de I'abdomen ayant au moins a sa base de

gros points enfonces, rapprocbes,quisont un peu en fosset-

tes et lui donnent un aspect inegalement sculpte 5

4. L. 5, 5 a 5, 8 mill, Ecaille assez epaisse, presque aussi epaisse

au sommet qu'a la base. OStes de la tete jaunatre avec

une grande tache brune dans la fossette qui separe I'ceil de

Tangle occipital A. Madardssi—Mayr.

L. 6 a 6, 5 mill. Ecaille tres epaisse, allant en s'epaississant du

sommet a la base ce qui lui donne un aspect legerement con-

ique de cote. Tete d'un rouge jaunatre uniforme comme le

thorax ; abdomen brun. A. Sedilloti—Emery, var. indicus, nov. var.

5. Yeux grands, un peu plus larges que la partie elargie des

mandibules 6

Yeux plus petits, plus etroits que la partie elargie des mandi-

bules. Ecaille mince 7. A. punetiventris—Mayr, et ses races.

6. L. 7 mill, Tete, thorax, pedicule et premier segment de I'ab-

domen fortement sculptes et mats. Ecaille fort epaisse. A, orieri'

talis—Andre, et var. kanariensis, nov. var,

L. 4, 5 mill. C6tes de la tete, occiput, vertex et ecaille (sauf

quelques fines stries sur les cotes de cette derniere) lisses

et luisants. Ecaille mince A. Yerhuryi, nov. sp.

7. L, 3, 6 a 3, 8 mill. Thorax densement ponctue ou reticule-

ponctue et subopaque, ride transversalement sur la face



60 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XI 11.

declive du metanotum. Abdomen luisant. Base du pre-

mier segment avec degros points enfonces nombreux. D'un

rouge jaunatre. Pattes, antennes et mandibules testacees,

abdomen brundtre A.punctiventris, i. sp., Mayr.

[L. 3, 8 a 4 mill. Un peu plus grele ; metanotum plus etroit,

a face declive un peu concave et bordee. Bcaille un peu

plus epaisse au sommet. Sculpture plus forte. Thorax

densement reticule-ponctue et mat. Couleur plus foncee.

Nouvelle Guinee A.punctiventris, r. oceanicus—Emery.]

L. 4 a 4, 5 mill. Plus robuste que la race oceanicus. Metano-

tum plus large et moins borde. Ecaille plus large, plus

epaisse en bas et plus mince en haut, oil elle est un peu

oourbee en avant. Sculpture du thorax tres dense et tres

grossiere -, sur le pronotum, devant, les reticulations sent

entremelees de rides arquees, concaves en arriere (c'est aussi

le cas chez Voceanicus). Les ypux aont sitnes sensiblement

en avant du milieu des cotes de la tete ; chez Voceanicus a

peine A.punctiventris, v. Taylori, no\. st.

L, 4, 8 a 5, 2 mill. Encore plus robuste, thorax plus largo,

metanotum borde A.punctiventris^ r. ?'mcZ?s, Emery,

Liste des especes du Genre Ano<$hetus.

1. A. Niet»eri, Roger.

Ceylan (Nietner).

2. A. princepSj'Emevy.

Tcibodas, Java (Beccari); Thagata, Tenasserim.(Fea).

3. A. Risii, no v. spec.

9 (voir tableau). Voisine du^jnwce^s, cette belle espece en diflEere encore

par I'extremite tres proeminente du bord interne des mandibules (avant les

dents apicales) : cette extremite porte une forte dent courbee, dirigee en avant

et en dedans. En outre les yeux sont plus grands, I'occiput est moins pro-

fondement excave et le mesonotum faiblemtnt convexe, sans arete (chez le

princeps il a devant une arete transversale elevee). Pilosite dressee assez

eparse sur le corps, les pattes et les scapes. Front strie en long ; metanotum

grossierement ride en travers
;
quelques vagues rides sur le dos du mesono-

tum et le cou du pronotum. Tout le reste lisse et luisant. D'un rouge un

peu brun^tre ; abdomen d'un jaune brunatre
;
pattes, antennes et mandibules

testacies. Mandibules longues comme les | de la tete.

Recolte par le Dr. F, Ris au Victoria Pic, pres de Hong Kong ; nid sous

une pierre.

4. A. myops, Emery.

Palon, Birmanie (Fea).

C'est avec doute que j'ai intercale dans le tableau cette espece qui m'est

iuconnue en nature. Mayr n'en parle pas dans la description si detaillee de
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son longifossatus, et Emery ne parle pas des caracteres de Tepistome, des

fossettes antennaires et des aretes frontales qui distinguent le longifossatus.

Les differences des yeux et de la sculpture que j'ai cru pouvoir tirer des

descriptions sent peu surs.

5. A. longifossatus^ Mayr.

Filawewa, Ceylan (Madarasz).

6, A. AIadardszi,'M.a,jv.

$ . L. 4 mill. ; longueur d'une antenne 3, 5 mill., d'une aile aussi 3, 5 mill.

Mandibules rudimentaires, sans dents, formant un petit triangle dont la

pointe est dirigee droit en avant, et qui ne peuvent se croiser au milieu,

6tant trop courtes. Premier article du funicule globiileux. Les yeux
occupent a peu pres tout lecote de la tete. Bord post^rieur de la tele droit.

Thorax robuste, plus large que la t§te, avec deux siJlons couvergents au
mesonotum et un scutellum proeminent. Metanotnm formant ane seule

convexite mediocre. Le pedicule forme, vu de cote, un petit cone bas et

obtus. Valvules genitales exterieures longues et etroites.

Tete et thorax fortement ponctues et subopaques ; metanotum rugueux.

Abdomen et pedicule luisants, a points piligeres, Pilosite courte et medio-

cre
;
pattes et scapes sans poils dresses, D'un noir un peu brunatre sur les

cotes du thorax. Abdomen brun, avec le bord des segments jaunatre.

Pattes et antennes d'un jaune brunatre sale. Ailes hyalines, finement

pubescentes.

Orissa (Taylor), Kanara, 9 $ (Bell), Kalawewa, Ceylan (Madarasz).

7. A. Sedilloti, Emery,

Tunisie, pres de Gabes (Sedillot).

Var, indicus nov. var, 9. Un peu plus grand que le type (6, 2 a 6, 5 mill.).

Suture meso-metanotale plus obsolete que chez le type. Un peu moins
pubescent que le Sedilloti de Tunisie, et de couleur un peu plus claire.

La sculpture de la tete, en particulier la ponctuation, est aussi encore un peu
plus faible. L'ecaille est un peu moins amincie en haut (moins en cone vue
de cote), Toutes ces differences sont trop faibles pour constituer autre chose

qu'une variete locale.

9. L, 7 mill, Ocelles tres petits. Pronotum plus long que le mesonotum.
Ce dernier petit, presque plan, borde de deux carenes qui convergent en
arriere. Metanotum subcubique, ride en travers. Pronotum en partie strie

et ponctue -, mesonotum mat irregulierement ponctue. Ailes subhyalines.

Du reste comme I'ouvriere.

^, L. 4, 5 a 5 mill. Tout a fait semblable au ^ du Madardszi, mais le

mesonotum n'a pas de sillons convergents. Pedicule un peu plus haut
Valvules genitales plus grosses. D'un noir brunatre

; derriere de I'abdomen
brun. Pattes et antennes testacees. Les ailes hyalines et glabres ont les

nervures et la tache marginale assez pales
; elles ont deux cellules cubitales
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et une cellule radiale fermee (ce qui n'est pas visible sur les exemplaires a

ailes chiffonnees du Madardszi).

Bombay, Poona 9, 9 (Wroughton), Coonoor (Daly), G-uzerath (Wrough-

ton), Bhavnagar et Vehar Lake, pres de Bombay (Eothney), Ahmedcagar,

*^, 9, ^ (Pater Heim), Karwar, Kanara (Aitken).

8. A. orientalis, Andre.

Cochinchine (d'apres Andre).

R. A. kanariensis, nov, st.

^ L. 6 a 6, 7 mill, Tete, thorax et pedicule entierement mats (peu

luisants chez Vorientalis). Une pilosite dressee d'un jaune roussatre abondam-

ment et egalement repartie sur tout le corps, les antennes et les pattes (chez

Vorientalis elle est blanchatre, tres oblique et presque nulle sur la tete et

I'extremite de I'abdomen). T§te densement striee-ridee ; les stries divergent

en arriere et leur intervalle est reticule-ponctue. Thorax densement, forte-

ment et irregulierement reticule rugueux ainsi que le pedicule et les %
anterieurs du ler segment abdominal, Quelques rides en outre sur la face

declive et les cotes du metanotum. Le tiers posterieur du ler segment

abdominal eststrie en long chez certains exemplaires (Kanara), plutot ponctue

et luisant chez d'autres (Madras), Le reste de I'abdomen est lisse, luisant et

ponctue, Chez Vorientalis typique le thorax (sauf le pronotum rugueux) est

ride, L'ecaille, fort epaisse, aussi epaisse en haut qu'en bas, est legerement,

mais distinctement avancee (acuminee) a son bord superieur anterieur ; la

pointe mousse que forme ainsi ce bord est dirigee en avant. (Andre

n'indique rien de semblable pour Vorientalis).

D'un brun noiratre ;
mandibules, antennes, pattes, joues, epistome et aretes

frontales rougeatres. Hanches et cuisses brunes chez les exemplaires de

Madras. Chez les exemplaires de Kanara, le thorax, l'ecaille, les hanches et

les cuisses sont rougeatres,

Les exemplaires de Madras constituent une variete {ohscurior) un peu

diffierente et plus grande (6, 5 a 6, 7 mill,), tandis que ceux de Kanara n'ont

guere plus de 6 mill,

Kanara (Wroughton) ; Madras (Eothney, var, ohscurior).

9, A. Yerburyi, noV. sp.

^, Ressemble beaucoup a la race Taylori du j9wwci2wew<ns, mais en differe

par ses grands yeux, sa taille un peu plus svelte et sa sculpture plus faible,

Chez le Taylori les articles 3 a 6 du funicules sont a peine plus longs que

larges, chez le Yerburyi If fois plus longs que larges, Les scapes atteignent

ou depassent un peu le bord occipital, Le thorax est rugueux (irreguliere-

ment reticule), avec quelques rides concaves en arriere, devant le pronotum
;

metanotum ride en travers. Ecaille mince, lisse et luisante, base du ler

seo-ment abdominal avec de gros points ou fossettes abondantes, mais lisse

dans leurs intervalles, Sur le corps une pilosite courte, mediocrement
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abondante, d'un jaune rouss^tre, Tibias et scapes sans polls dresses.

Mandlbules longues comme un peu plus de la moitie de la tete, sans dente-

lures a leur bord interne. Dent subapicale moyenne, D'un brun de poix
;

thorax parfois d'un brun roussMre, Tete d'un jaune rougettre. Antennes,

mandlbules et pattes testacees.

Ceylan (Yerbury, Madardsz),

10. A.punctiventris, i. sp., Mayr.

9. L. 4 mill. Thorax large. Pronotum aussilong que le mesonotum ; tons

deux luisants et abondamment ponctues, Le mesonotum a deux carenes

laterales convergeant en arriere. Scutellum lisse et luisant. Metanotum

fortement ride en travers. Ecaille echancree au sommet. Ailes manquent.

Calcutta et Nuddea District (Rothney), Calicut (Rothney), Orissa 9
(Taylor), Barrackpore (Rothney), et Ahmednagar (Pater Heim).

Race. A. Taylori, nov. st.

9. Forme un passage entre le punctiventris et en particulier sa race

oceanicus de Nouvelle G-uinee et le rudis. La couleur varie du brun fonce au

rouge jaunatre ou brun^tre, Les pattes, les antennes et les mandlbules

demeurant d'un jaune sale. Bord interne des mandlbules inerme, tranchant.

Taille et aspect du Yerburyi, la tete etant ordinairement plus claire, comme
chez ce dernier. Ecaille souvent un peu echancree au sommef. Voir du

reste le tableau.

Coonoor (exemplaires fonces), Belgaum et Poona (exemplaires clairs)

recolte aux trois endroits par M. Wroughton,

Race. A. rudis, Emery.

M. Emery a deja soup9onne avec raison que cette forme pourrait

n'etre qu'une race du punctiventris. Le fait est maintenant hors de doute le

Taylori constituant le passage,

Mandalay, Birmanie (Fea),

.3me Teibu HARPEGNATHII.
6™e G-enre Harpegnathos, Jerdon.

= Drepanognathus, Smith.

Tableau des ouvrieres.

L. 18 mill. Tete et abdomen noir^res. Thorax et pattes

roussMres (d'apres Jerdon) H.saltator—Jerdon.

L. 16 a 18 mill. Entierement d'un noir brunatre, avec les

mandlbules, I'epistome (sauf une tache brune au milieu), les

argtesfrontaleSjlesfunicules, les deux extremites des scapes,

les segments posterieurs de I'abdomen, les pattes (sauf une

bande ou ligne brune longitudinale de chaque cote des

cuisses et des tibias) d'un testace plus ou moins jaunatre

ou rougetUre. Abdomen mat, densement et tres finement

reticule-ponctue. Sur son ler segment, en outre, de
grosses fossettes allongees. Articles 3 a 7 du funicule

moins de 3 fois plus longs que larges H. venator—^mith.
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\j. 14, 5 a 17 mill. D'un roux ferrugineux elair, avec

I'abdomen brun, les pattes, les antennes et les mandibules

testacees. Abdomen lisse et luisant, avec de gros points

enfonces sur son ler segment, dont la base est en outre

finement reticulee. Articles 3 a 7 des funicules plus de 3

fois plus longs que larges H. cruentatus—Smith.

Chez les trois especes, la tete, le thorax et le pedicule sont

profondement et grossierement reticules-ponctues.

Liste des especes du genre Harpegnathos.

1. H. saltator, Jerdon.

Malabar, Tellicherry ct Mysore (d'apres Jerdon). Comme cette espece

n'a jamais ete retrouvee depuis Jerdon et que cette region est precisement

celle d'ou I'ou re9oit le H. cruentatus, Sm., j'incline fortement d penser

que les deux especes sont synonymes et que Jerdon aura decrit un exemplaire

dont la tSte etait particBlierement foncee.

II faut cependant attendre nn plus ample materiel pour trancher definitive-

ment la question. Si j'ai raison, I'espece devra prendre le nom de Jerdon.

2. U. venator, Smith.

= H. rugostis, Mayr (var).

$ . Identique a la description que Mayr donne de son H. rugosus, et

identique a I'ouvrieie. Mais le ler segment abdominal a de longues fossettes

au lieu des rugosites indiquees par Mayr. Ocelles vers le milieu de la tete.

Yeux atteignant les articulations mandibulaires. Pronotum assez ^rand,

prenant sur le dos du thorax autant de place .que le mesonotum qui est petit.

L, 18 a 20 mill.

^. Ailes avec 2 a 3 cellules cubitales, deux cellules discoidales et une

cellule radiale fermee. Mandibules assez rudimentaires. Antennes longues,

filiformes, avec le ler article du funicnle court, aussi large que long.

Epistome grand, en trapeze. Aire frontale tres grande, triangulaire. Les

antennes sout inserees derriere I'aire frontale, a c6te des aretes frontales

qui sont tres courtes, tres rapprochees et situees tout-a-fait derriere I'aire

frontale. Mesonotum avec deux forts sillons convergents. Palpes maxillaires

d'au moins cinq longs articles. Pygidium termine en longue pointe aigue.

Les caracteres precedents sont ceux da genre et sont tires en partie du

cruentatus $ (pour les ailes specialement).

L. 10 mill. Mandibules larges a la base, puis se terminant en une pointe

assez longue, grele, etroite, atrophiee, dirigee en avant. Tete en rectangle

arrondi, plus large que longue. Yeux plut6t moins gros que chez la $.

Devant le scutellum, entre lui et le mesonotum, une concavite courte, bordee

de deux aretes et fortement striee au fond. Lisse et luisant, sauf le thorax

qui est grossierement rugueux, ponctue ou ride (en long sur le metanotum).

Sur la tdte quelques rides tres eparses, surtout derriere les ocelles, ou des

rides plus fortes font deux petites aretes longitudinales. Une pilosite fine

et jaun^tre abondante sur les pattes, moins abondante ailleurs. Pen d^
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pubescence. Le ler segment de I'abdomen proprement dit est pyriforme

et forme presque comrae, un 2me noeud de pedicule ; I'abdomen est un peu

ressere apres le segment, suivant ! Pris avec les 9 et la $,

Thorax et pedicule d'un noir brunatre. Tete et ler segment pyriforme

de I'abdomen proprement dit d'un rouge jaunatre. Keste de I'abdomen d'un

jaune un peu rougeatre. Pattes et autennes d'un testace tres pale.

Dehra Dun. $, ^ (Smythies), Khasia Hills, Assam, 9 ^, $ (Smythies),

Assam (Lindgren), Madras (d'apres Smith),

Var. rugosus, Mayr, Mayr a decrit sous le nom de H. rugosus une 9 sans

ailes de Hong Kong dont la description correspond a tons egards, meme dans

les plus fins details de couleur, aux 9 i^S. venator que je possede, mais le

premier segment de I'abdomen a des rugosites au lieu de fossettes allongees.

Comme ces deux genres de sculpture passent souvent de I'un a I'autre en cet

endroit, je considere le H. rugosus comme simple variete du H. venator.

3, H. crue^itatus, Smith.

9. Differe de la 9 du vewa^or par les memes caracteres que I'ouvriere

(voir tableau). L, 17 mill. Ailes manquent. Thorax comme chez le venator

9. Une 9 <le Ceylan a une tache ferrugineuse sur le ler segment de I'abdo-

inen proprement dit. L'autre de Travancore est au contraire plus foncee.

$. (caracteres generiques, voir venator $). L. 9, 5 mill. Mandibules

tres courtes, rudimentaires, en triangle assez large, sans points prolongee.

Tete aussi longue que large, fortement ret'recie derriere les yeux et allant

en se retrecissant jus ju' a I'articulation occipitale. Concavite devant le

scutellum plus courte et plus large que chez le venator. Face declive

du metanotum fortement bordee d'une arete (faiblement chez venator).

Premier segment de I'abdomen proprement dit apres le pedicule, pyriforme,

allonge, comme chez le venator, mais pas de retreciasemenfe apres le segment

suivant. Une petite carene mediane derriere I'occiput.

Lisse et luisant. Metanotum, pedicule {k noeud allonge comme chez le

venator et I'ouvriere) et une partie des c6tes du mesonotum grossierement

rugueux ( reticules ou ponctues ). Quelques fossettes ou rides vagues et

eparses sur le reste du thorax. Pilosite comme chez le venator. D'un roux

brunatre
;
pedicule plus fonce. Abdomen brun. Pattes et antennes d'un

testace tres pMe. Ailes hyalines k nervures et tache marginale fort pSles,

Poena (Wroughton), Kanara (Bell, avec une arai'gnee mimetique, le

Salticus plataloides^ Cambr.), Travancore (Ferguson), Ceylan, ^;(Yerbury),

Ceylan 9 (Sarrasins freres), Hong Kong (d'apres Smith).

Je ne crois pas faire erreur en rapportant ce $ au cruentatus. Je doute

par centre de la patrie '' Hong Kong " indiquee par Smith qui indique tout k

cote Madras pour le venator. Tons les venator que j' ai regus venaient du nord

et des regions montagneuses et tons les cruentatus du sud et de I'ouest. Smith

n'aurait-il pas transpose la patrie des deux especes ?

{To he continued^

9
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SUITLEMENTABY NOTES ON THE COCCII)^ OF CEYLON.

By E. Ernest Green, F.E.S., Government Entomologist.

With plates A^—G.

(Read before the Bombay Natural History Society on 1 6th

January^ 1890.)

Since the iiublication of the first part of my work on the " Coccid^'; of

Ceylon," new species have come to light, belonging to genera already dealt

with in that earlier part, I propose to notice these additions in a series of

supplementary papers to be published, from time to time^ in the Journal of

the Bombay Natural History Society.

Before commencing a description of the newly discovered species, I wish

to draw attention to my earlier remarks on the preparation of specimens for

the microscope, {vide " Uoccidse of Ceylon," Part I, p. 11). I have there advocat-

ed the use of glycerine media in the place of canada balsam. Later experience

shows several serious disadvantages attending the use of glycerine in any form.

Slides mounted and sealed in England, when taken to Ceylon, were completely

spoiled. The contents of the cells expanded and burst their bonds j the

medium exuding over the slide and collecting dust and dirt, from \yhich it is

impossible to free the inount without injury to the specimen, the cover glass

being now quite loose. A further disadvantage is that the stain will not

remain fixed in this medium, but is gradually dissipated, leaving the object

practically colourless. My present plan, which I have found entirely

satisfactory, is to stain the object deeply, in an aqueous solution of Weigert's

Fuchsin (acid) : destain to required intensity in alcohol v remove the object to

Oil of Cloves, which arrests any further loss of stain. The object is now

mounted in canada balsam, the colour counteracting the high diffractive

effect of this medium. When once the balsam is dry the slides can be

repeatedly cleaned without fear of shifting either the object or the cover

glass.

A question of etymology may be also briefly noted here. The late

Mr. W. M. Maskell, shortly Vefore his regrettable death, remarked to me
that the construction of the terms OonchaspiNvE and Diaspin^ was wrong.

He held that the roots being Chonchaspis and Diaspis the derivatives should

bo CtiONCHAsptDiN^. and Diaspidinze, respectively. The distinction may
appear to be purely academical, but a proper grammatical formation of the

terms used in nomenclature should always be considered.

Genus ASPIDIOTUS. -

AsPlDiOTUS TRiLOBiTiFORMls, Green. (PI. A, fig. 1.)

Male puparium smaller and narrower than that of the female. Colour

clear brown to brownish-white : usually situated on upper surface of leaf.

Length 2mm,
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Adult male (emerged 26th October) pale creamy white, tinged witli lilac :

head fuscous : notal plates fulvous : apodema reddish. Form normal. Ter-

minal joint of antenna with 3 laiobbed hairs, 1 at apex and 2 at side. Fooi

with 4 digitules. Genital sheath dilated at extremity (fig. 1).

The ordinary food plant of the species proves to be Nothopegia

Colebroolciana.

M. D'E. de Charmoy has recently described what I can only consider to

be a variety of trilobitiformis, under the name of Asp. darutyi, (' Revue Agri-

cole', July, 1898). It occurs on ' Mango ' in Mauritius. The only appreciable

difference is in the colour of the female puparium which is almost pure

white.

AsPiDiOTUS THE^, Mask., var. ehododendri, n. var. (PI. A, figs. 2, 3).

Asp. thece Mask. 'Ind Mus. Notes, ' Vol. II, p. 59.

Asp. theop., " Ti-ans. N". Z. Instit." 1891, p. 1.

Asp. thece, Do. Do. 1892, p. 207.

Female pupariuin very dark chocolate-'rown, almost black, but concealed

by a greyish coating composed of the tomeutose hairs of the leaf upon

which it rests. Form approximately circular, the outline often affected

by a prominent vein of the leaf ; flattish. Pellicles thin, yellowish, usually

quite concealed. Secretionary part stout, compact and hard. Diameter

2-50mm.

Male puparium whitish, med'an area tinged with brown. Pellicle yellow.

Form oblong, rather narrow aud elongate. Pellicle close to anterior extre-

mity. Length 1'82 mm. Breadth 0*75mm.

Adult female (fig. 2) with a well defined transverse furrow behind the

prothoracic segment. Form oblong -.median area (mes - and meta-thorax)

broadest. Division of segments defined by transverse thickened lines.

Margin rather deeply incised at junction of segments. Body hard, chiti-

nous and polished, retaining its shape after death. On the cephalic area

are several indefinite irregularly circular translucent patches besides

some thickened bands. Anterior spiracles with conspicuous group of para-

stigmatic glands. Pygidium (fig. 3) with a reticulated median dorsal patch

with clearly defined boundaries. Numerous conspicuous oval dorsal pores,

with thickened rims, in irregular series. Eight.prominent lobes—as in thece :

the median pair broad, indistinctly notched near the extremity of both

inner and outer edges : other lobes very narrow, spatulate, the fourth pair

notched on the outer edge. Squames narrow : each with three points at

extremity : extending as far as lobes : situated in the space between the

lobes only, none outside the last lobe. Circunigenital glands in four crowded

groups with numerous orifices, the upper groups largest. Anal aperture

very small, situated at lower extremity of reticulated patch.

Length 1-25 to l"75mm. Breadth I'O to l'25mra.

Adult male not observed.
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Habitat.—On leaves of Rhododendron arboreum, Nuwara Eliya. The

male scales forming conspicuous spots on the dark green smooth upper

surface of the leaf. Female scales situated in the angles formed by the

midrib and lateral veins : often completely concealed beneath the tomentose

hairs of the leaf.

The variety rhododendri differs from tipical thece principally in the nature of

the puparium, which, in the present form, is stouter, flatter, and of a deeper

colour. Also in its habitat, thece. occurring on the stems and twigs of the

plant, while rhododendri is found only on the leaves. It differs from

trilohitiformis in the much stouter and darker puparium : in the form

of the adult female, (being broader and less pointed posteriorly) : and in

the proportionate size of the lobes. In trilobitiformis the lateral lobes

are not much smaller than the median pair : while, in both typical thece

and var. rhododendri, the median lobes are very broad and the lateral lobes

very narrow. In all three forms there are normally 8 distinct lobes

( 3 lateral lobes on each side of the median pair ). In Prof, Cockerell's

drawing of trilobitiformis ("San Jose Scale and its nearest Allies," U. S.

Depart, of Agric, Div. of Entom., Tech. Series, No. 6, p. 11) the outer

lateral lobes are omitted. These particular lobes are rather fragile, and in

many examples are more or less brolsen.

AspiDiOTUS DiCTYOSPERMi, Morg., var. ABEC^, Newst. (PI. A, fig. 4.)

Asp. dictyospermi, Morg., " Ent. Mo. Mag." Aug. 1889, p. 352.

Diasp.pinnulifera, Mask., " Tran. N. Z. Instit., " 1890, p, 4.

Asp. dictyospermi, var. arecoe, Newst., " Ent. Mo. Mag,," Aug. 1893, p. 185.

Female puparium pale reddish-brown or orange-brown : circular : almost

flat : exuviae subcentral, first pellicle with a circumscribed raised median

area bearing a central boss and raised ring which, in fresh specimens, are

covered with white waxy matter : central scale represented only by a thin

film which remains attached to the plant. Length 1 to l'87mm.

Adult female pale yellow : of normal form : spiracles without parastig-

matic glands. Pygidium rather pointed; with six lobes, median pair largest,

second and third pairs decreasing in size, all of same form, apex rounded,

inner edge longest, outer edge with a small notch ( fig. 4). Squames small,

with irregularly fimbriate extremities. Immediately beyond the outer lobes

are two ( sotretimes three ) marginal prominences, each bearing a cons-

picuous narrow lanceolate process serrated ontits outer edge, besides a long

spine-like point : a third marginal prominence usually bears two long serrated

points. There are ten club-shaped incrassations, one from the inner edge of

each lobe, one from the outer edge of the median lobes, and one half-way

between the second and third lobes. Conspicuous oval pores on the dorsal

surface, in definite linear series, two series on each side. Circumgenital

glands in four groups, with few orifices ; upper laterals usually 4, and lower

laterals 2 only. Length about 1 mm.
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Male(either scale or adult insect)not observed in Ceylon. Newstead describes

the male scale as being of the same colour and structure as that of the female.

Habitat.—In Ceylon, on Cycas revoluta ( Kandy ) : on stems of cultivated

rose trees, on leaves (if ' Kina,' Calopliyllum sp. ( Pundahioya ) : and on

Ivy leaves (Watagoda).

This species can be readily distinguished from all others by the remarkable

lanceolate processes on the margin of the pygidium, which however are not

easily seen except in a stained preparation.

The type was described by Morgan from Demerara. The variety areccB

was received by Mr. Newstead from the same locality. The species occurs

also in India, on the Tea plant.

ASPIDIOTUS FICUS.

I am informed that the specific name should be accredited to Ashmead,

( instead of to Comstock, as quoted in Part I of the "Ooccidfe of Ceylon").

At the time of publication of my earlier part, the male scale of this species

had not been observed in Ceylon. I have since found it abundantly on leaves

of Rhododendron arboreum in Nuwara Eliya,

AsPiDiOTDS OKiENTALis, Newstead,

Asp. osbecJcice, Green, " Coccidse of Ceylon, " Part I, p. 47, pi. VII.

I now believe that the insect to which I gave the name of osbecMcs is

identical with A. orientalis, described by Mr. Newstead from Madras ( Indian

Museum Notes, Vol. Ill, No. 5j.

I havQ since found the same species on the stems of Atylosia candollii

in Pnndaluoya.

AspiDiOTUs TEANSPAEENS, Green.

As}]. transparens, Green (part), " Catalogue of Coccidje," Indian Museum
Notes, Vol. IV, No. 1, 1896.

EK-error, A. latanice, Sign., " Coccidse of Ceylon/' 1896, p. 49.

There has unfortunately been a double m,istake in my determination of

this insect, which has greatly confused the nomenclature.

Firstly I confused two distinct species (Jransparens and destructor) under

the one name. And secondly I re-determined the (two) insects as latanice.

of Signoret. I have since been enabled to examine type specimens of

Signoret's ZatamcB, which has convinced me that the Ceylonese form is quite

distinct. It will therefore revert to one of its earlier names. The name
transparens was originally applied by me (

" Insect Pests of the Tea Plant")

to the species occurring on Tea, which I now find to be identical with the

destructor oi Signoret. But in my " Catalogue ofCoccidaj" the insect now
under consideration was included under the name transparens, which name
may therefore be conveniently retained.

The description of the supposed latanice. in my " Coccid« of Ceylon "

was drawn up chiefly from the present species : but the yellow variety of

the male, represented on Pl. VIII, is that oijestructor.
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The following corrections for typical transparens may be noted.

The median lobes are scarcely tricuspid ; but are usually notched on the

outer edge only, though there is sometimes a slight emargination on the inner

edge close to the extremity. The median are as long as or slightly longer

than the lateral lobes.

There are a few very inconspicuous dorsal pores, communicating with some

of the filiform spinneret ducts. The squames and spines are as in destructor,

though the dorsal spine at base of median lobes is not quite so long

as in that species,

Hahitat.—On Dalhergia championli, on Mcpsa inclica^ and on several un-

identified plants.

ASPIDIOTUS DESTRUCTOR, Signoret. (PI. B, fig. 5.)

Asp. destructor, Sign,, " Essai," 18G9, p. 129, (94).

Do, " Indian Museum Notes," Vol. Ill, No. 1, pp. 7, 67.

Asp. transparens, Green, " Insect Pests of the Tea Plant," 1890, p. 20.

Do. ( part ),
" Catalogue of Coccidse," Indian Museum Notes,

Vol. IV, No. 1, 1896.

Asp. latanicp, Sign, (part), " Coccidaj of Ceylon," 1896, p. 49.

Upon a re-examination of the material described in my " Coccidae of

Ceylon," Part I, under the na,me oi Asp. Zatam'ce, Sign., it becomes evii^'ent

that two distinct species have been included under the one name. By external

examination alone the two insects are indistinguishable : and even the

microscopical characters do not, at first sight, show any wide divergence.

But the two forms may be separated by the size of the median lobes,

which in destructor are small and conspicuously shorter than the first lateral

lobes : while in transparens, (for by this name the second species must

now be known ), the median lobes are larger aiil project beyond the

others.

As destructor has not previously been recognised from Ceylon, a detailed

description of the species is appended.

Female puparium very pale yellowish, almost colourless : transparent,

showing the form of the sublying insect and eggs. Pellicles very pale clear

yellow. Form circular : very flat : smooth, or very finely wrinkled in a

radiating direction. Diameter of scale averaging 1'75 mm.

Male puparium similar to that of the female, but smaller and more oval.

Size lxO'75 mm.

Adult female rounded in front, tapering and pointed behind. Body

flattish. Colour pale yellow : margin of pygidium tinged with rufous.

Antenna consisting of the usual small tubercle and curved hair. Spiracles

without parastigmatic glands. Pygidium (fig 5.) with six lobes, the median

pair shortest and dark coloured. All the lobes rather narrow, notched on

the outer edge : the two lateral lobes constricted at base and situated on

the marginal prominences. Squames longer than the lobes, fimbriate : 2
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between the median, 2 lateral of the median, 3 lateral of the second, and

about 7 lateral of the third lobe on each side : these last rather broad,

sloping and fimbriate on their outer edge. Spines in the usual positions :

the dorsal spine immediately lateral of the median lobes very long, project-

ing beyond the squames : the others quite small. Spinneret ducts numerous

and conspicuous, both filiform and trumpet-shaped : some opening directly

on to the margin, others by rather inconspicuous oval dorsal pores. Circum-

genital glands in four groups. Examination of a long series, from different

plants, shows the upper laterals to average 9 (with a range of 6 to 14) : lower

laterals 5 (ranging from 3 to 9), The upper laterals have always the larger

number of ori6ces. In one abnormal example the glands were broken up

into ten distinct groups in such a manner that it was impossible to assign

them to their normal positions. Occasionally an isolated orifice stands in the

position of a median group, and in one instance a distinct group of 4 was

observed in the median place. Anal aperture distant from margin by about

three times its longer diameter. Total length averaging 0'75 mm. Adult

male of normal form. Bright yellow, with reddish apodema. Foot with 2

digitules ( 1 on claw and 1 on tarsus). Terminal joint of antenna with 3

knobbed hairs (1 at apex and 2 at side). Length O'Tfi mm.
Habitat.—On numerous shrubs and plants, including Tea, Pepper, Alocasia:

Psucliotria : Maniliot sp. (Ccara Rubber) : Loranthus : Mcesa indica, &c. Alto-

gether a very widespread species, almost omnivorous.

AsPiDiOTUS Excisus, Green,

Occurs also on a species of Ipomea, in the Rarabukkana district.

AspiDioTUS AURANTir, Maskell.

This species seems to me to be distinctly on the increase. I have lately

seen orange and lime trees very badly infested by this pest. It also affects

the stems of cultivated roses, both in Ceylon and India.

AsPiDiOTDS camellIjE, Signoret.

Found also commonly on Grevillea and " Sappoo " {SficJielia cJiampaca).

AsPiDioTUS CYDONi^, Oomstock.

I am now, after examination of type specimens from the Vienna Museum
of opinion that the Ceylonese examples previously assigned by me to cydonicp,

are the true latanice of Signoret. I have stated my reasons for this opinion

in a recent number of the " Entomologist's Monthly Magazine," (No, 116,

second series, August, 18c 9). It is possible that the American examples of

cydonla niay also eventually be referred to lataniae.

Genus ODQNASPIS, Cockerell.

Odonaspis INUSITATDS, Green.

Taken also on Bamboo in the Udagama district, October, 1898,

Prof. Cockerell has proposed the name Odonnsxns, as a subgenus of

Aspidiotus,fov ^QVeYsX species so far confined to various kinds of bamboo
usually concealed beneath the leaf-sheaths or actually embedded amongst
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the tissues of the plant. I ara inclined, with Prof. Cockerell, to consider

that the characters of the group are of a nature to warrant generic rank.

The structure of the puparium conforms to that of Aspidiotus, though the

male scale is usually rather more elongate, with the pellicle quite at the

anterior extremity. The female has often a horny derm, the margin of the

pygidium being particularly dense. There are no squames and, instead of

the normal lobes, there are usually chitinous expansions of the margin.

The aduli male has not yet been observed.

The genus at present contains secretus, Ckll., inusUatus, Green, and

hambusarum , Ckll. I have now to add a fourth species, also occurring on

bamboo.

Odonaspis canaliculatus, n. sp. (PI. B, figs. 6, 7, 8, and PI. C, fig. 9.)

Female puparium (6g. 6) very dense and compact: irregularly circular:

black : pellicles yellowish, the second often concealed beneath the black

secretionary layer. From the surface proceed numerous curling white

filaments, which give to the scale a slightly hoary appearance. Diameter

1-50 to 1-75 mm.

Male puparium {6g. 7) elongate : outline often sinuous : both pellicle and

secretionary area black, the pellicle situated at anterior margin Length

1"50 mm. Breadth 0*50 mm.

Adult female of normal form : broadest across metathorax. •

Early adult (fig. 8) pale yellow, with reddish pygidium. Older examples

more uniformly suffused with reddish-fulvous, and strongly chitinised.

Spiracles each with a crowded group of parastigmatic glands. Segments
well defined. Pygidium (fig. 9) without definite lobes, but with a

continuous irregularly serrate or dentate chitinous expansion of the

margin, A broad median cleft, and deep indentations at the junctions of

the suppressed segments. The marginal expansion is marked oflE from the

body of the pygidium by a narrow denser zone which follows the outline

ami extends inwards at the junctions of the segments. Squames absent. A
fine but rather long spine, situated dorsally, on each side of the median cleft.

Other spines at intervals, placed ventrally. From the median cleft proceeds

a conspicuous cylindrical canal, extending upwards almost to the centre of

the pygidium, where it terminates in a brush of small tubular ducts. No

cirjumgenital glands. Both surfaces closely dotted with minute circular

pores with thickened rims. Anal aperture near the base of the pygidium.

Length I to l'50mm. Breadth 0'87 to 1mm.
Adult male unknown.

Habitat.—Concealed beneath the sheathing bracts at base of branches of

various kinds of bamboo. Pundaluoya : Nuwara Eliya. This species is well

marked by the median canal opening onto the extremity of the pygidium:

a character which I have not seen in any other member of the subfamily, and

which had suggested the specific name of the insect.
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Genus AONIDIA.
AONIDIA BULLATA, Green.

In my original description of the female puparium, I suggested that the

first (or larval) pellicle is probably dislodged during the globular development,

of the anterior part of the scale. Examination of further material shows

that this actually takes place. The early female scale is very similar to the

male puparium : but the white aecretionary area is more extended behind.

After the moult, the globular expansion of the anterior parts of the insect

raises the larval scale and finally dislodges it completely.

Adult male pale lilac, head darker : meso and meta-notal plates and legs

pale fulvous : apodema reddish-brown. Form broad and depressed : gense

widely expanded : genital sheath nearly half length of body. Antennae 10-

jointed : half length of body : 10th joint with one terminal and one lateral

knobbed hair.

Foot with 4 digitules.

The food-plant of the species proves to be NotJinpegia Colehroohiana.

Since the publication of the first part of the ' Coccidse of Ceylon" five

more species belonging to this section have been discovered : all of them new
to science.

AONIDIA SPATULATA, n. sp. (PI, C, Figs. 10, 11, l2, 13.)

Female puparium (fig. 10) heunispherical, consisting chiefly of the enlarged

second pellicle, which completely encloses the adult insect. Median area

exposed, castaneous-brown or blackish-brown, highly polished : marginal

area broadly covered with pale reddish-yellow secretion. First pellicle

usually missing in fully developed examples : in the earlier stages (fig. 11) it

can often be found still partially attached. Diameter O'T.") mm.

Male scale (fig. 12) circular: flattish : pellicle central. Colour reddish-

yellow, pellicle pale clear yellow. Diameter equal to that of female, 0'75 ram.

Adult female much smaller than in previous stage, completely concealed

within the second pellicle. Outline almost circular. Anterior parts rather

dense. Mouth large and conspicuous.

Extremity of pygidium (fig. 13) truncate, as in hullata. Lobes eight : the

median pair represented by narrow chitinous bands on the margin ; 2nd,

3rd and 4th pairs bluntly conical. Between the lobes are some remarkable

apatulate processes, dilated at the extremity : 2 betwe n the median lobes, 2

lateral of the median, and 3 lateral of each of the other lobes, the outermost

ones usually bi-capitate. No circumgenital glands. I ength 0'50 mm.

Adult male not observed.

Habitat.—On;upper surface of leaves of Psychotria ihwait-'sii • Pundaluoya.

A very small and inconspicuous species, but quite unique iri the remarkable

marginal characters of the pygidium.

Mr. Newstead has suggested the name Gymnaspis for a new genus to con-

tain his (r. cec^msce and my 4omVim huUata : founding the separation from
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Aoniclia on the absence of the larval pellicle and superposed secretion. I am

not quite convinced of the necessity for this separation. The species discrib-

ed above forms a link between typical Aonidia and Gymnaspis. I consider

that the absence of the larval pellicle is an accident due merely to the hemis-

pherical form of the second pellicle, combined with its highly polished surface,

which offers no hold to the larval skin. The absence of a secretionary area

is no doubt partly due to the same causes. There is originally a complete

layer of the usual secretionary matter, which is subsequently ruptured by the

upward development of the second pellicle, and may gradually fall away. In

the case of spatulata the secretion persists as a broad marginal zone. The

characters of the several species of Aonidia,—especially as represented in

Ceylon,—are so varied that a subgenus might almost be created for each one.

At present, as their number is still so small, and as they are undoubtedly

united by general structure, they may be conveniently included in the ori-

ginal genus,

Aonidia crenulata, n, sp. <^P1, D, Figs.. 14, 15.;

Female puparium (fig. 14) circular, moderately convex.

Dull pale reddish oc yellowish-brown, with darker zones caused by the

transmitted colour of the sublying pellicle. First pellicle elevated, sub-central

;

yellow, median area blackish. Second pellicle almost completely occupying

the puparium, castaneous-brown, concealed beneath the fulvous secretionary

covering. Above the posterior extremity is a distinct pale semilunar mark,

rendered more conspicuous by a blackish suffusion immediately above it. This

mark might be supposed to define the position of the pygidium of the second

pellicle, but does not in reality correspond with it. A similar false pygidium

is noticeable in the puparium of Parlatoria aonidiformis. Diameter 1 mm.

Male puparium similar in size and colour to that of female, but flatter and

slightly oval.

Adult female creamy white, tinged with lilac in older examples : irregu-

larly circular. The pygidium, in advanced stage, withdrawn into the abdo-

minal region : the extremity without true lobes, but with a series of remark-

able floriated processes, 12 on each side (jfig. 15), corresponding to the dilated

processes in spatulata. There are small chitinous thickenings of the margin

at the base of some of the processes (about 3 on e:ich side) that may perhaps

represent the suppressed lobes. Total length of insect about 0*50 mm.

Adult male not known,

The extremity of the second pellicle resembles that of an adult Parlatoria^

with broad fimbriate squames and semilunar pores between the lobes,

Haiitat.—On upper surface of leaves of Memecylon umliellatum , in the

Royal Botanic Gardens, Peradeniya, near Kandy.

Aonidia MESUiE, n. sp. (PI. D, Figs, IC, 17, 18),

Fern-ale puparium (fig, 16) circular: reddish-brown, with a paler zone

marking the position of the second pellicle : secretionary arei covering and
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extending beyond the second pellicle. First pellicle exposed, blackish, strong-

ly cimvex, subcentral. Second pellicle completely enclosing the adult insect,

with a median convex area corresponding with the position of the larval pel-

licle. Extremity of second pellicle with six distinct chitinous lobes followed

by about five irregular marginal prominences, and from 3 to 5 stout spiniforia

squames in each interlobular space. Diameter of second pellicle 1 mm.
Diameter of complete puparium 1'25 mm.

Ma'e puparium similar in size and form to that of the female, but without

the pale zone.

Adult female (fig. 17 ) of normal form, somewhat laterally expanded. An-

tenna consisting of the usual tubercle, with one very small and one longish

stout hair. Month parts large and conspicuous, situated close to the anterior

margin. Spiracles without parastigmatic glands. The body usually contains

two large embryos. Margin of abdominal segments fringed with longish

pointed processes, each bearing on its summit a short tooth-like spine. Pygi-

dium (fig. 18 ) prominent, rather sharply triangular : margin very irregular.

It is difficult to determine which, if any, of the prominences constitute the

true lobes, only two of them being constant in form and position, namely a

lartre wedge-shaped process on each side, situated about half-way between ihe

npex and the base. The anal aperture, enclosed in a conspicuous chitinous

plate, is situated at a considerable distance above the genital opening.

Length 0*60 mm. Breadth 0*75 mm.

Adult male not observed.

Habitat.—On the upper surface of leaves of the 'Iron-wood Tree ' {Mesua

ferrea^, in the Royal Botanic Gardens, Peradeniya. The puparia of both

sexes are intermingled and placed in a single row along each side of the mid-

rib of the leaf.

EXPLANATION OF PLATES A, B, C, D.

Pla'J'e a—
Fig. 1. Aspidiotus trdohitifornus

;
genital sheath of adult male.

„ 2. Aspidiotus thece, var. rJwdodendri ; adult female, ventral view.

„ 3. „ „ „ ;pygidium of adult female,

dorsal view.

„ 4. Aspidiotus dictyospermi, var. arecce
;
pygidium of adult female,

dorsal view.

Plate B—
Fig. 5, Aspidiotus destructor

;
pygidium of adult female, dorsal view.

. 6. Odonaspis canaliculatus ; female puparium,

7. „ „ ; male puparium.

., 8. „ „ ; early adult female, ventral view,
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PLATE C—
Fig. 9. Odonaspis canaliculatus

;
pygidium of adult female, dorsal view.

,, 10. AcnicUa spatulata ; female puparium.

^, 11, „ „ ;
puparium of early adult female, showing first

pellicle.

„ 12. „ „ ;
male puparium,

jj
13. „ „ ;

pygidium of adult female, ventral view.

Plate D—
Fig. 14, Aonidia crenulata ; female puparium.

„ 15, „ „ ;
pygidium of adult female, ventral view.

„ 16. Aonidia mesuce ; female puparium.

„ 17. „ „ ;
adult female, ventral view,

„ 18, „ „ ;
pygidium of adult female,

{To be C07itinued.)
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Family THYRIDIDJD.
Genus Addjsa, Wlk.

762. A. trimeroYialisi Wlk.

Sikhim, 1,800 feet. Two specimens of this cm-ions little species were

taken by me at Punkabaree at light. It has hitherto only been pro-

cured in South India, Ceylon, and 'New Guinea. My s[)ecimens were

obtained in September and December.

Genus Striglina, Guen.

763. S. sciiaria, Wlk.

Sikhim and Bhutan, up to 4,000 feet. A common species. A large

form is found in both localities which has a straight dark brown erect

line from the upper third of the oblique line on the forewing to the

outer angle ; this form is considerably larger than the ordinary one, one

specimen in my collection measuring 43 mm. It occurs from May to

August.

764. S. glareola, Feld.

Sikhim and Bhutan up to 4,000 feet. Equally common, occurring from

May to August. This was named S, decussata, Moore, in the "Moths of

India," but Sir George Hampson has recently pointed out that Felder's

name has precedence.

Genus Dixoa, Hmpsn.

765. D. alhatalis, Swinh.

Bhutan, 2,500 feet. One specimen of this was obtained by me at

light at Fagoo in September ; superficially it is somewhat similar to

R. multipundata^ Moore, but the striations are finer and closer, and the

forewing has veins 7, 8, 9 and 10 stalked.
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Genus Rhodonbura, Guen.

766. E. oUigtialis, Warn

Sikhim and Bhutan, 4,000—7,000 feet. Not common. I have seen

it settled on leaves in the day time below Pasheteng and Richila, and

have taken it in September and October. (The female, which is

apparently midescribed, is larger than the male, and has rusty mark-

ings on the hindwing.

—

IT. J. E.)

766a. B. mollis, Warr.

Sikhim and Bhutan. I have one specimen taken in the latter

locality in May.

767. M. acaciusalis, Wlk.

Sikhim and Bhutan, 1,800—2,500 feet. The typical form, which is

ochreous-white with the nervules on the exterior portion of both wings

salmon-coloured and the medial and sub-basal areas irrorated with

velvety black or brown, is rarer than the white and pink form which

has no trace ot the dark markings, and has the pink striations on the

underriide of the hindwing differently disposed. Of the former I have

only two specimens which I took at light in May and August, one in

Sikhim and the other in Bhutan. The pink form (R. slrigaiula, Felder)

seems to me to be distinct, and occurs rather more frequently in May,

July, A-Ugust, and September. Mr. Elwes remarks that the two insects

seem di>>tinGt, and that the pink form was separated in his collection by

Snellen.

768. R. muUipunctata^ Warr.

Sikhim and Bhutan, 1,800— 3,000 feet. This species is extremely

variable in the position of the markings, especially on the hindwing.

I have one female measuring 46 millim. which has the sub-marginal

row of dots obsolete and the post-medial row of striations double,

forming a chain-like band. I have taken it from May to August.

771. a. ncBvina, Moore.

Sikhim and Bhutan, 3,000 feet. Much less common than the last.

I have taken it in September, October, and November. (I took this at

Rissoom, 6,400 feet, in August.

—

H. J. E.)

773. R. bastialis, Wlk.

Sikhim and Bhutan, up to 3,000 feet. A common species attracted

to light. My specimens were obtained in May, June, July, October,

November, and December.
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773a. R. polygraphalis^ Wlk.

Sikhim and Bhutan, up to 2,500 feet. At the beginning of the

rains this delicate little insect may be seen in nuRibers sitting on the

upper surface of leaves with its wings outspread and its legs thrown

forward so as to raise its forewings completely off the leaf surface. It

occurs in June and July. Mr. Bell has sent me a specimen from

Kanara, which is exactly like the Sikhim specimens in my collec-

tion.

7736. R. argentalis, Wlk.

Bhutan, 3,000 feet. I obtained one specimen of this distinctly

marked species in September, which I described as a new species, but

which Sir George Hampson recognised as R. argentalis.

774. R. myrsusahs, Wlk.

Sikhim and Bhutan, up to 5,000 feet. Specimens vary with regard

to the number of hyaline spots on the forewing. 1 have taken it in

March, May, June, July, and August.

775. R. myrtcea^ Drury.

Sikhim and Bhutan, 1,800—2,500 feet. Rather scarce. Occurs in

June and September. I have not seen the form fenestrata, Moore.

(A specimen in my collection, so named by Sir George Hampson, is

from Kurseong, Charlton,—H. J. E.)

778. R. nitens, Butl.

Bhutan, 3,000 feet. I obtained one specimen in September at

light. Mr. Bell has sent me one also from Kanara, which is exactly

similar.

779. R. •pallida, Butl.

Sikhim and Bhutan, up to 3,000 feet. I have taken only four speci-

mens of this species in June, July, and September at light.

780. R. glaph.yralis, Hmpsn.

Sikhim and Bhutan, 2,500 feet up. I imagine that the elevation

at which this insect is most prevalent is about 4,000 fee', but my speci-

mens were obtained at 2,500 feet in Bhutan. It is very distinct, being

of a bronzy colour with pale yellowish patches on both wings. My
specimens I took at light hi August and September.

780a. R. atristrigulalis, Hmpsn.

Bhutan, 2,500 feet. The type of this was taken by me at light, and is

now in the British Museum collection.
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781. R. exusta, Butl.

Sikhiin. I do not know this species. (A siDgle specimen from

MiUlev's collection is so named by Sir George Hainpson.

—

IT. J. E.)

782. R. emhUcalis, Moore.

Sikhim ; Bhutan, 2,500 feet. I have only obtained this on two

occasions. A specimen in my collection was taken at light in July,

Dr. Pilcher obtained it at 2,000 feet in October.

782a. R. furcifer, flmpsn., Jour. Bo. Nat. His. Soc. (ined.)

Sikhim, 1,800 feet. Two specimens taken at Funkabaree at light in

June. Sir George Hampson sajs that the specinien I sent him for

examination is exactly similar to ones from Bhutan, Bali, and Queens-

laud, in the British Museum collection.

786. R. reticulata, Moore„

Sikhim and Bhutan, 2,000—7,000 feet. This is a common species,

especially at the higher elevations. It is extremely variable in the

markings of the' fore wing. My specunens were obtained at light in

May, June, and August. (I took this at Darjeeling in July. Two

specimens ex. coll. Moller named extensa, Warr., a name which

I do not find in Sir G. Hami)son's catalogue, seem to be diffei t.

—

H. J. E.)

787. R. fasoiata, Moore.

Sikhim. I do not know this. Not in British Museum. (A single

specimen from Moller in my collection was so identified by Snellen

and agrees fairly well with Moore's figure.

—

H. J. E.)

789. R. alternata, Moore.

Sikhim (^Atkinson). I have not seen a specimen. (I have two which

agree with the types iu ]\I core's collection.

—

FI. J, E.)

790. R. oUgosticha, Hmpsn.

Sikhim. I cannot make out this species, though what I have identi-

fied as R. suhcostalis may be referable to it. (I have only one speci-

men of this, the type uot in perfect condition. I think it may be a

variety of the last or perhaps of the next which I have only from

the Khasias. Anyhow, these ihree species seem very nearly allied.

—

H. J. E.)

791. R. suhcostalis, Hmpsn.

Sikhim. I have one specimen taken in June, which I think may be

this species.
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795. R. striativena, Hmpsn.

Sikhim and Bhiih-in, 1,800—2,500 feet. I have taken three of tliis

species at I'ght in April and May.

797a. R, intimalis, Moore.

Sikhim. I took one .specimen utPunkabaree, 1,800 feet, in January.

Dr. Pilcher's specimens in the British Museum were taken at 2,000

feet in July and October. The fore and hind wings are strongly excised

below their apices.

798. R. rvfareta, Hmpsn.

Sikhim, 1,800 feet ; Bhutan, 2,500 feet. I took this species at light

in June and July.

799. R. hypoivantha, Hmpsn,

Sikhim. I have never seen this alive, but I believe that it is obtained

in the lower valleys near Singla. Native collectors often bring in a

good many. My specimens were obtained in July and August. (I

have never taken it, but have specimens from MoUer's native collectors,

dated April.— ^. J. E.)

800. R. tristis, Hmpsn.

Sikbi I do not recognise this. (This species, which, like the last,

has differently shaped wings from typical Rhodoneura, is certainly a

distinct species. It must be fairly common, though probably very local,

as I have seven s[)ecimens from Moller's collection without date or

exact locality.

—

H. J. E.)

Genus Hypolamprus, Hmpsn.

801. H. munda, Warr.

Sikhim, 1,800 feet. This is placed in the last section of Rhodo-

neura in the '" Moths of India," but the neuration shows that it belongs

to this genu? ; vein 8 and 9 of the forewing being stalked. The

antenna? of the male are bipectinate, and th»^ costal margin of the fore-

wing is slightly excised. I have eight specimens taken by me at

Punkabaree at light in duly, August, '"^eijteinber, and October.

802. H. st7'iatalis, Swinh.

Bhutan, 2,500—3,000 feet. I took two specimens at light in May
and August at Fagoo.

803. H. ohscuralis, Hmpsn.

Sikhim, 1,800 fcot. Three specimens taken at light at Punkabareo

in May, June, and July.

U
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804. H. lohulatiis, Moore.

Sikliim. I do not know this species. (I have one specimen taken

by myself at Rangiroon, about 5,000 feet, in July, which Snellen has

identified with Moore's figure and two others from tho Khasios, which

agree with it. Either the figure in Lep. Atk,, pt. 7, fig. 12, is a very

bad one, or I have a different species which is very distinct from any-

thing else in my collection.

—

H. ./. E).

804a. H.Jimhriatus, Warr.

Sikhim- I obtained one specimen in August which is now in the

British Museum.
806. H. suhrosealis, Leech.

Sikhim, 1,800 feet ; Bhutan, 2,500 feet. I took two specimens of

this, one at each of the above localities in June.

807. H. angulalis^ Moore.

Sikhim, 1,800 feet : Bhutan, 2,500 feot. Eight specimens which 1

took at light at both localities in May, June, August, and Sepember. 11

has the cilia of both wings pure white at the excisions.

Genus Camadena, Moore.

809. C. vespertUionis, Moore.

Sikhim and Bhutan, 2,500 feet up. I have only taken this species

on two occasions ; one in my collection, a male, was procured in July at

light. The female is much browner than the male. (Tavo specimens

from Moller's collf^ction are dated 26th May, evidently it is a rare insect

in Sikhim.—H. J. E.)

Genus Camptochilus, ilmpsi:.

761. C. o'eticidatum^lAoovQ.

Sikhim, 1,800 feet up. 1 have taken Hve specimens at this elevaticn

in April, July, September, and October, and have one specimen from

Dr. Pilcher's collection taken at 2,C00 feet in August.

Genus Heedonia, Wlk.

H. osacesalis, Wlk.

Sikhim and Bhutan, 1,800— 4,000 feet. There are two very distinct

forms of this species found in Sikhim, which 1 can hardly persuade

myself are one species. Sir George Hampson, however, assures me
that intermediate forms occur in China and elsewhere. The typical

form which is not the one figured in " Moths of India," according to Sir

George Hampson, is a large insect expanding as nnich as 55 n.m.,
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the forewiug has ull tho brown markings which are present in the

other form replaced by pale buff ones and the apex pure white, tho

hindwing with ihe sub-basal bands parallel to the medial and postmedial

ones, not curved. The other form, wliich is the one figured, is a smaller

insect (my largest measures 38 mm.) with the fore wing distinctly marked

with reddish-brown and the apex darker brown. The hindwing has tho

sub-basal band extending down the anal njurgin towards the medial

baud nearly meeting it, and the postmedial band distinctly curved. The

antenna of the male are pectinated on one side only, and vein 10

of the forewing is present. I have nine of the large form and six of

the small one, all taken at light in May, June, July, August", and

Septembei'.

Genus Dysodia, Clemens.

8il. D. ignita, Wlk.

Sikhim and Bhutan, 3,800— 4,009 feet. Occurs connnonly from

April to August. The liiale has a long erectile white fan-tuft ai-ising

from the origin of the hind tibia and extendmg the whole length of the

same ; the lower extremity of the tibia has a short dark brown tuft.

Out of 12 specimens in my collection, this is the only male, apparently,

as none of the others have similar white erectile tufts on the hind tibia3.

812. D. viridatric, Wlk.

ISikhim. 1 have only seen this in Dr. Pilcher's collection. It is

probably rare, (I have two from Sikhim which appear to be quite

distmct from Bangalore specimens and agree fairly with the description

of Ealelia siccifolia, Moore, the type of which is in Dr. IStandinger's

collection.— ^. J. E,)

813. D. alhifurca, Hmpsn.

Sikhim. I do not know this. (A small distinct species oi' which I

have two only, the types, from Moller's collection.

—

H, J. E.)

Gtsnus Glanycus, Wlk.

814. G, insolitus, Wlk.

Sikhim and Bhutan. Rare at low elevations. 1 have t^^ice taker

it myself during the day, once at Badamtam vmd once at Fagoo in

May.
815, G, tricolor, Moore.

Sikhim. I have only one in my collection without date. Sir Geor£;e

Hampsou and Mr, Elwes regard this as the male of G, insolkus, Wlk.,
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in spite of tiimr great difference in appearance. This will probably turn

oat t:) \id tlie oasi when farther observation has been made.

Genus Hyperthyris, Leech.

816. H. aperia, Leech.

Sikhim. I have not obtained this. (The only (wo specimens I have

ever seen from Sikhim were taken by Holler's native collectors in

May.— i7. J. E.)

Genus Herimba, Moore.

691. H. atkinsoniiy Moore.

Sikhim and Bhutan. A day-flying insect, occurring in May and

September. (I never took it in Sikhim, where it must be local, but

have specimens from l^ernardmyo, in Tipper Burma, taken at about

6,000 feet,—//. J. E.^
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Explanation of Plate II.

1. C\ic//pffrLs prtmifera, BimnhoQ, ^, t-

2. Leoo//ma pUcheri,}iAw.])?,on, S,^.
3. BrijopMla e,murvata^ Hampson, $ , \.

4. Erastrki nkmguttata. Dudgeon, 9 , 1.

5. Br//opIUk oMiqiiifascia, Rampson, $,i.

6. Pemanafuscobj-u/inm, Hampson, ^, i.

7. Perdana reGtUiiieata, Hampson, $ , i.

8. Erastria distigniata, Hampson, $ , \.

9. Eurois chakochlora, liampsou, 1.

10. Llthma ckrysopNeps, Hampson, 9 , i.

11. JVola lativittata, Moove, 9,1-

12. IVwsed postornata, Dudgeon, t.

13. Selca rufiwsta, Hampson, 9 , t-

14. Jliltochrista melanolepia, U'drnpson, 9, l.

15. Miltodirista nigriradlata, Hampson, '9 j,

16. Mimeusenm basa'is, Walker, 9 . t-'ni'- \.

17. Macrobroehis nietcixanth(r,l:hjQ-psoi]^ 9,4.

IS. Eujproctis Jiavicosta, Hampson, $, \.

19. i&fca /^^'^ra, Hampson, 9,1-

20. Oreta olivacerr, Dudgeon, (J, t.

21. No!a ni/jrisparsp^ Vi»mp^on^ 9 . f •

22. MelanofjrapMa tympanisUs^ Hampson, $
23. Prodenia syuHtidh, Hampson, ^, \.

24. Nola fembrosa, Hampson, 9 , i-

25. JVola pundilineata^ Uiimps,on, 9,2.

26. Nola micropJiasma, Butler, ^, 1.

27. Nola maryinata, ^^amp&on, $^'i.

28. Nola laticinda, Hampson, $, #.

20. Bialithoptera gemmata, Hampson, ^, |.

30. Pisara seminigra^ Hampson, <J,
'-.

31. Pisara mediozo?iata, }iaui])?on, ^,1.

32. Pisara argentescens, Hampson, 9 , !•

33. Pisara argentisparsa, Hampso", ^, I.



NOTES ON SOMALILAND.
Ih' Captain P. Z. Cox.

Pabt. I.

{Read before the Bombay Natural History Society on I'dtliJanuary^l'dOO.^

" Ou y revient toujours ! We come with hearts grown fouder,

" Back to the life which each of us loves best."

Thus did the students in "The Artist's Model" apostrophize their old

Studio in the Quartier Latin ; and it whs with sentiments very much akin

to theirs that I contemplated the pleasant prospect of returning to Somali-

land once more.

It is difficult to say exactly what there is about " The Horn of Africa;'

as it has been sometimes called, which seems to endow it with such a

peculiar charm for all who have once made its intimate acquaintance. In

the first place, no doubt, a man is generally attracted thither by the glowing

reports of some friend of the Big Game shooting to be had there, but the

mere acquisition of duplicate shikar-trophies is hardly sufficient to account

for i^portsmen returning there time after time when they might be equally

well exploring fresh fields. It is not, I think, that Somaliland possesses any

one [larticular attribute unshared by other localities ; more probably it is the

sum-total of its qualities as a country to sojourn in, which makes it so attrac-

tiye_ -its perfect climate, once the traveller is quit of the arid maritime plain
;

the undeniable comforts of camel transport ; the cheery character of the

native ; and last but not least, the infinite variety of animal life and scenery

which is ever present to the vision. Kashmir and the Himalayas generally^

I alwa^s used to think, were hard to beat ; there you have the scenery and

the climate, but the eyes may have to rest content with scenery un-

adulterated for days togeth( r ;
animal life is not in evidence to the same

extent and in the same variety as it is in Somaliland.

The Natural History of the country was, I imagine, originally held to

lie within the " sphere of influence " of this Journal, partly because, as an

offshoot of the Aden Agency, the Protectorate appertained to the Bombay

Presidency for administrative purposes, and partly no doubt, as being a

favourite hunting resort for sportsmen from India—many of them members

of our Society.

The first of the?e reasons cannot he said to exist any longer, for the

Bombay Presidency and the Somali Protectorate have recently severed

their anomalous official connection, and the political infant, somewhat forlorn

and badly nourished hitherto—the natural result, perhaps, of being put out

to nurse at birth, has now thrown off the cloak of her Cinderella childhood

and has been called upon by the maternal Government in London to figure

among her sister Protectorates of the African Continent as a self-supporting-

term in our vast Imperial system.
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The second, and more sentimental reason, I am happy to say, still exists,

and so long as Somalilaad survives as a hunting-ground for Indian shikaris,

I trust that no apology is needed for presuming that she retains her position

within the pale of the Society's interest, at any rate by courtesy, if no

longer of right. It is in this belief that I venture to record the following

impressions dealing with the present conditions of sport and the experiences

of a recent expedition, in the hope that they will not be unwelcome to

readers of the Journal who have shot in the Protectorate in days gone by

or contemplate doing so in the near future.

To one who had known the country and the people intimately a few

years ago, alike in the jungle and at the ports, the return to old haunts

and fa liiliar faces had a peculiar interest, and one was naturally quick to

notice the changes which the march of time and civilization and the advent

of a new regime had wrought in the aspect of affairs generally. Changes

Miere were many, but it is only my province here to touch upon such as

have alFected the conditions of sport, or the character and habits of the

Somali,—more especially the class from which followers for hunting ex-

peditions are usually recruited.

In former days, when the stream of sportsmen was not quite so continuous

as it, is now, intending visitors used generally to enlist the good offices of

the British officials on the coast in arranging for the purchase of camels, or

for the disbursement of funds, as required, to the " chef de caravan

"

deputed to undertake it. This form of assistance was readily accorded

in time past, but latterly the ever increasing influx of shikari parties

has made even such friendly help too great a tax upon the ofificials' time

and the Administration has consequently found it necessary to inform

inquirers that it can no longer be afforded, Mahomed Hindi, too, the

worthy old Hindustani merchant at Berbera, who was alw^ys ready to

undertake any odd jobs in the way of agency for sportsmen, has recently

joined the majority, and at present the traveller who contemplates an

expedition and has not a reliable man of his own acquaintance on the spot

must entrust his preliminary bundobust to that enterprising Aden firm,

Messrs. Cowasjee Dinshaw Brothers, who have recently deputed a Parsee

representative to Berbera, especially for buying camels and supplies for

sportin;^ expeditions, on commission. This arrangement has its advantages,

the chief of them neing that funds can be lodged with the Agent, and men
paid off in the jungle, or supplies requisitioned from the Coast, by cheque

on Berbera ; (me is thus saved the great inconvenience of carrying to

the interior a quantity of cash in rupees. On the other hand the system

necessarily entails some increase of expenditure, seeing that the Commission

Agent, not being a Somali, or a connoisseur of camels, has to employ a

" dilal," or mi'ldlsman, tojiurchase for him, and thus the commission of each

has to be included in the price eventually charged to the sportsman.
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The Berbera " Travellers' Bungalow, " for into such has the bungalow

formerly occupied by the Royal Engineer Officer on MiUtary Works <^uty, now

been converted, is another new departure, and a great boon it is during the

trying day or two necessarily spent at the coast, when travellers are fitting

out for or returning from expeditions to the interior. On disembarking at

Berbera one need no longer be bothered with the pitching of tents or by

anxiety for the welfare of the inner man, but can give undivided attention

to the thousand and one details that have to be seen to, and that with all the

more energy from the comforting knowledge that a spell of punkah and a

cool drink are at any moment within reach.

From the lofty point of view of national principle, it i'^ no doubt a gratify-

ing thought that, as Britons, we do endeavour to maintain an open door

policy as regards hunting grounds in odd corners of the Empire, and that any

accredited sojourner in our territories in search of sport, be he Jew or Gen-

tile, can look for the same measure of courtesy and assistance from the local

representatives of Fer Majesty as is extended to any of her own subjects.

This fact is, I know from experience, by none more appreciated than by the

Nimrods of divers nationalities who nowadays flock in such numbers to Soma-

liland. But from the less exalted and more personal stand-point from which

I am writing, that of the sportsman of limited means, to whom money is a

more or less serious consideration (and I think I may presume that at all

events the majority of my readers fall within this category)—there is a strik-

ing reverse to the shield, svhich cannot but force itself upon our notice.

This very open door policy, these praiseworthy efforts to eliminate difficulties

and make everything plain-sailing for the traveller in general, have a some-

what discomforting trend for us in particular. They mean on the one hand

the rapid sophistication of the Somali, and on the other the attraction to the

country of a class of sportsmen which will, in tl e inevitable course of things,

eventually elbow us out, and oblige us to seek fresh fields for our energies

elsewhere.

As for the native, ( I mean the more or less enlightened coast Somali) he

watches each shake of the local kaleidoscope with an appraising and critical

eye; he sees each new creation in turn, the Travellers' Bungalow, the pro-

fessional Commission Agent, the registered Chef de Caravan, take shape

before him, and hugs himself contentedly as he hastens to the sea-shore to

welcome to his hunting grounds the latest type of the genus Nimrod, more

than ever replete with the almighty dollar, who will pay and ask few ques-

tions !ind be regally lavish with his baksheesh. In his service the son of the

soil quickly grows wise and waxes' fat ; he preserves indeed a lingering ie<;aid

for the old master with whom he used to hunt on primitive lines, and even

uses his name affectionately as a peg to hang his shikar yarns upon ; but

change him for the more up-to-date article—Allah forfend ! why should he V

On the contrary, lie greets the new-comer joyously, and runs up prices in the
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local live-stock market to suit his capacious purse. And after all, one cannot

blame the Somali for gathering rosebuds while he, may, and, personally, I

grudge him his harvest less than any other Oriental within my ken, for he

has such gentlemanly ideas of disposing of it. Burton calls him " avaricious ";

grasping, he may be, but he has none of the hoarding instincts of the

miser. He loves money it is true, but he loves it to spend, and for what it

can give hiin, and, most of all, for the dignity which it brings him. Dignity

is everything to a Somali. When he has to a certain extent become sophisti-

cated, and has sown the usual crop of wild oats, all his feelings seem to centre

themselves upon this point in his character. Eis first aim, when he has

reaped plentifully from one or two successful expeditions to the interior, is

to fit himself out with a dignified position in his small social world
; to buy

more camels or perhaps a new wife, so that he may fill his quiver and become

a power in his clan. When he has improved his status to this extent, and

probably augmented his little property by raiding his neighbours, he is ready

again to take a spell of service when it offers, but as he gets older he likes to

do this in a gentlemanly way and in a suitable position. During this middle

phase of his career, i. e., while his family and his flocks are increasing, he

turns his spare attentions to religion, and essays to increase his importance

by the acquisition of a little odour of sanctity. To this end he picks up a

smattering of extracts from the Koran, and prays, with absent-minded glib-

ness, the orthodox five times a day ; believing, I think, that his labours in this

direction work off any little venial sins that he may have committed during

the gleaiuing of his harvest ; and as he spreads his prayer-mat or tells his

beads, he strokes his chin with smug complacency, and thanks Allah and

the Prophet that he is what he is. If be has no ultimate chance of becoming

a registered " Headman " (in which case there is no limit to his ambitions),

he retires comparatively early into private life, and reverts to pastoral and

predatory pursuits. I think if a number of Somalis of the better type were

asked what was the Ultima Thule of their ambitions, nine out of ten would

reply that it was to have plenty of live-stock (more especially camels), and a

sufficiently numerous male progeny to constitute a " Eer " or clan of fighting-

men, bearing, and so perpetuating, its own distinctive name. But I am get-

ting oflE the track and beginning a disquisition on Somalis in general. We
were speaking of the efi^ect of civilization on the coast Somali : let us now
take stock of the modified type of sportsman which the same civilization

attracts. He is a man who does not see why he should not get his sport and
his pleasure with the maximum amount of comfort and the minimum of

trouble to himself, and when he finds that by the mere matter of paying
accordingly he can almost reduce the pastime to a question of " I touch
the button, you do the rest," so much the better ; he is willing to

pay. How far this latter principle has begun to pervade the sport as

well as the photography of to-day, will be believed when I mention
12



90 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XIII.

that there was quite recently in Somaliland a shooting party of six

or seven guns organized, it would seem, on the " personally-conducted

tour " system, by a well-known caterer for the tastes of the travelling

public.

The members of the party apparently had no further care than to pack up

their carpet-bags and transport themselves and their guns to the rendezvous.

At the end of the sea journey they were met by the contractor's representa-

tive, who handed to each a ready-made caravan, completely equipped with

stores, camels, followers, and shikarries, and "every requisite'' for a

successful expedition. The several parties were then distributed singly or

in couples about the country, and on getting back to the Coast at the end of

the period contracted for, they simply returned the balance of their

paraphernalia to the contractor's '* man on the spot,'' and took the first

ship home with their spoils. They were thus saved a good deal of time and

much bother, and I have no doubt paid well and willingly for economy

of the one and immunity from the other. All of them, as far as I know,

were good sportsmen, and had no other wish than to play the game ; and one

member of the party, who was on three months' leave from England, told

me that he had only approached the contractor a few hours before leaving

London and that he could not possibly have carried through the trip at alL

in the short time at his disposal, had he been obliged to make his own

bundobast. As it was, he had had a delightful two months in the country,

during which, by dint of hard work and fortune's favours, he had made a most

comprehensive little bag, including specimens of nearly all the big game of

the country.

Our own ideas on the subject may not be altogether in harmony with

those of the participators in the enterprise, but there are two ways of looking

at most things, and I have simply mentioned the circumstance as a sign of

the times. The idea, however, opens up a vista of further possibilities in

the same direction, and for us I think it points the moral that when a happy

hunting ground has reached a stage in its existence when tie enterprising

but vandal attention of the Tourist Agent is directed to it, it is a hint to us

to think of turning our energies and attentions elsewhere.

But let uot my croaking dishearten any reader who may be planning an

expedition to Somaliland in the near future. There is yet time before the

debacle, and there is still plenty of game, in spite of reports to the contrary—

but I would urge him to go soon. Large bags of lions cannot be made as of

old, I admit, but they are by no means scarce, and, as regards other game

there seems little diminution ; consequently there is no reason why any

sportsman, who does not aim at making a very long bag, should not pick up

specimens of everything he wants in the way of big game during thiee oi

four months spent in the country. Only, if he would save himself time and

expense, let him realize the importance of making his arrangements and
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getting his camels collected some weeks beforehani^, in order that at the last

minute he may not be at the mercy of " rings " in the local market.

My present sojourn in the country was undertaken under unusually

pleasant auspices. H. H. The Gaikwar of Baroda had commissioned an old

friend of mine, Dr. Donaldson-Smith, a traveller well known to European

Geographers for an excellent piece of exploration which he carried out in

Central Africa some four years ago, to lead an expedition to Somaliland for

the purpose of making collections in various branches of natural history for

the new State Museum at Baroda, in which the Maharajah takes a lively and

liberal interest. I was fortunate enough to obtain permission to take leave

and accompany the expedition, and my companion and I accordingly arrang-

ed to rendezvous at Aden, he starting from London and I from India.

Things did not open very well for me, as on arrival at Aden, a few days too

early for the tryst, I was landed unexpectedly with two unfortunate fellow-

travellers of the gentler sex, one of them the partner of my joys and sorrows,

on the quarantine island in the harbour. Only those who have partaken of

the hospitality of Flint Island can form any idea of what it is like. Short

commoDs on occasion I rather welcome, it corrects the system and reduces

the weight. Absolute discomfort, when there is any reason for it, I can put

up with ; but close confinement under the most unpleasant conditions, and

semi-starvation within hail of plenty, were, I admit, hard to bear with be-

coming composure, and must have been infinitely more so to my fellow-

sufferers. However, the dreary days of quarantine came to an end at last,

and in the meanwhile my sliooting companion, accompanied by a taxidermist,

had arrived from England ; but so also had six gallant officers, likewise

bound for Somaliland and burning to get under way, making nine of us all

told. The presence of so many sportsmen almost reminded me of the rush

for ground in Kashmir at the beginning of the season, and had I been one of

that other six I might have been somewhat exercised thereby, but with the

comforting knowledge that we had plenty of time before us, and that there

was no need to compete for ground with anybody, we took things leisurely

and let them get ahead, for it was no part of our present plans to make a

large bag of big game in general or one species in particular. What we
contemplated was to visit the habitat of each species in turn, according as

season or circumstances made convenient, and while obtaining one or two

good specimens of each, to exploit the locality generally for birds, butterflies,

et hoc genus omne, moving on when additions to the collection began to get

too few and far between.

I do not propose to give any continuous narrative of our progress, the

mere itinerary of Kucii an expedition would differ little from a dozen others

and would have no interest for the general reader, but I will chronicle such

incidents and unscientific natural history notes as may seem worth recording

under the head of the species to which they refer.
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THE AFRICAN ELEPHANT.
(Elephas africanus.')

The shooting of elephants within the circumscribed area known as the

" Aden Reserve " is now absolutely prohibited, and as regards the rest of the

Protectorate, for some time past the imposition of heavy dues on ivory

brou;fht out of it has served in some measure to check their extirpation, but

the stable door was not really shut until the horse had been stolen,— suflBcient

steps were not taken in the first instance to put a stop to the indiscriminate

and unsportsmanlike slaughter of thera that for some time went on.

Elephants are wanderers at all times, and more than usually so in Somali-

land, where food and water are scarce, and where they have to go long dis-

tances in search of both one and the other ; and in the course of these

wanderings there are still one or two herds, I am glad to say, which ring the

changes at certain well-known water-holes in the Protectorate. I fear, how-

ever, that the Anglo-Abyssinian Demarcation Treaty has, indirectly, num-

bered their days, and that in another five years there will not be an elephant on

this side of the Shebeyli River. Some of my readers may be aware that the

boundary laid down by that agreement transferred from the British to the

Abyssinian sphere a large slice of the G-adabursi country in the S.-W. corner

of the Protectorate, including the tract known by Somalis as " The Barrowa."

This Harrowa is a long shallow valley, heavily forest clad, running from

west to east and surrounded by hills and broken highlands—an ideal sanc-

tuary for game, and as such all the elephants in the country seemed to look

upon it, either when fleeing from the snare of the hunter or when driven back

by the approaching heat and consequent scarcity of food and water, from

their wanderings towards the Coast. The outskirts of this valley are frequent-

ed by the villages of Ughaz Nur, an old Sultan of the Gadabursi tribe, who

gave the Coast Administration in days gone by a good deal of anxiety owing to

his intrio;ues with the Abyssinians, whose bands of marauding soldiery he was

supposed to pass surreptitiously over the border, and allow to levy blackmail

upon his weaker brethren, or to shoot down elephants. While his country was

under our influence, however, it was possible, to some extent, to check the

wholesale slaughter of these grand brutes by putting moral pressure upon him,

and by seeing that rifles did not get into his hands, but now that, bv the

arrangement of 1897 above mentioned, both he and his counl^'y have passea

under the sway of the Lion of Judah, the Harrowa valley must surely soon

cease to be the blessed retreat to the Somali elephant that it has been in the

past. In fact, when in the vicinity, at Jifa Medir, a few weeks ago, I heard

that the same old Chief's son, A.ysa (to whom I rerrember I took a great

fancy when he piloted myself and a friend during a short shooting trip in the

Harrowa some five years ago, and whose perfect knowledge of the jungles made

him an invaluable as he was a pleasant companion), had obtained through the

Abyssinians a large bore elephant gun, of Frepch manufacture : and that
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accompanied by.a posse of Abyssinian sepoys, he spends his days shooting

down the elephiints for their scanty ivory. I did come across one herd on

our present expedition, when on a short excursion by myself to the Marar

Prairie, where I was looking for Hartebeest. They were on their way soutli-

wards from the water-holes of Gebili, in the Protectorate, which they had I

heard, been frequenting for some time past. There was no tusker among

them, so they were spared any attentions from me, but the Somalis, who
used the same water-holes (which at that dry season were frequented by the

flocks of villages for 20 miles round), said that when this herd came to water

they were absolutely defiant of human beings, and that natives had to retire

and wait till it pleased the elephants to depart, as nothing would move
them till they had leisurely finished their " wash and brush up. '' Poor

beasts ! long may they maintain their present independent attitude and

immunity from persecution.

THE RHINOCEROS.
{^Rhinoceros bieornis.')

Rhino are still fairly plentiful as you get well into the Haud—the water-

less belt running right across the Protectorate from west to east. I even

heard of one or two stray beasts near Burao, at the entrance to the Dolba-

hanta country, but I think that is the extreme limit of their distribution to-

wards the N. and E. I have never heard of one in the Reserve, and they do

not seem to cross the Haud northwards, but become more plentiful as you
get further south.

In the case of the elephant his ivory is his ruin, and a fine pair of tusks

must ever be a coveted prize to sportsman and savage alike, but the Rhino

fortunately for him, is not so valuably furnished, and thus enjoys comparative

immunity from persecution. The non-professional hunter should ordinarily

be content with two or three good specimens, and the Somali does not pay
him much attention. True, he likes the skin for making whips and shields

but he does not appreciate him as an article of food, and I do not think

the destruction under the former head amounts to anything very con-

siderable, so that in Somaliand at all events the Rhino should survive long

after the elephant has become extinct.

As an item in the list of big game he sometimes affords sufficient ex-

citement, as he habitually charges when wounderi, and not infrequently

when unwounded and entirely without provocation ; but on the whole he

would appear to be much less formidable than the elephant, and more easily

brought to bag, if bullets be at all properly placed. On this subject I am
going to propound a mild heresy. Most authorities recommend the shoulder

shot, or the lung shot, as being the most efficacious for the Rhino, and this

is what one would naturally expect ; but for quickly putting one of the

tribe out of action, try the centre of the belly, the lower down the better.

I should not presume to suggest the experiment from my own limited
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acquaintance with the animal ; but Dr. Donaldson-Smith gave me the hint

as the result of very extended experience with troublesome Rhinos under

divers conditions, and though I was sceptical on the subject at first, my
doubts were ere long removed by a somewhat disastrous encounter ; the

manner of which seems worth recording, whether as demonstrating what to

avoid in one or two details incidental to the quest of Ehirwccros hicornis

or as furnishing a good example of the red-letter days which occasionally,

and generally so unexpectedly, figure in the log-book of a hunting-trip such as

ours. The events of the two days in question were not entirely furnished

by the Rhino, but I may as well give the whole of them ;
—

On the 8th March, I had tracked up a pair of lions and eventually bagged

one of them. After taking off the skin I left the carcase of the slain where

it fell, and that night tied up a bait hard by, in the shape of an old broken-

down camel, in case the male should haply return to see what had become of

his mate,

March 9, Donaldson-Smith and I were up with the lark, and went

down to see if the camel which we left out last night had been killed. Yes,

good luck to it, it had ; not much, however, of the carcase had been eaten,

only one hind-quarter ; but on the other hand the remains of my lioness of

yesterday had been taken away, and from a cursory examiufition of the

tracks round the kill more than one lion seemed to have been at work. I had

had my " day out " yesterday, so we had arranged before starting out that

D. S, should take the shot to-day, if we came up with a lion together, and we

now proceeded to take up the track of the animal that had dragged the lio-

ness's carcase away, D. S. taking his gun-bearer, Abdi, with him, and I my

Midgan boy Mahomed. The track led us through patches of high sun-bleach-

ed grass with intervals of bare, sandy ground between, and an occasional

mimosa bush, and we had not gone more than half a mile when Mahomed

suddenly stopped and pointed ahead, and at the same moment I saw the

lion peering at us over a high tussock of grnss, with his head and left

shoulder exposed, about 50 yards away. T was on the left of the Midgan and

could have had an easy shot, but Donaldson-Smith could not see him dis-

tinctly from where he was, and had to shuffle behind Mahomed, who was

between ns, towards me, before he could get a clear view of him. He had

just done so, and was raising his rifle to fire, when the Mirlgan, who had

hitherto remained in a sqatting position, for some unaccountable reason

stood up r'ght iu front of him , obUging him to bring the rifle down igain
;

and at the same instant the lion whisked round and vanished like magic

in the grass. We were both too disgusted for words. On going up to the

spot where we had seen him, we found no sign of the carcase of my
lioness, but by following up the original trail W3 soon discovered it under

a dense bush among the high grass, about 100 yards away. The lion had

evidently heard us and had left his gruesome meal to come and see who the
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intruders were. We continued to track for some way but his spoor showed

that he was going at a canter and we came to the conclusion that having

been twice disturbed by human beings within the last 24 hours he would in

all probability go for a long distance, especially as the day was yet young

. and the weather cool ; so we decided to try our luck with a fresh lion, and

after delaying a few minutes to extract the " lucky bones " (which I forgot

yesterday) from the lioness's carcase, we returned to the kill, intending to

pick up one of the other tracks. There was such a maze of footprints

round the dead camel that we took some time to unravel it, but in the end

we fouud to our chagrin that all the tracks had been made by the same lion,

who must have prowled round and round for some hours before he finally

hardened his heart and tackled the camel. Judging from the direction from

which he had come, the size of his tracks, and his appearance, I bad no doubt

that he was the mate of the lioness I shot yesterday, returned to make a

cannibal meal off the carcase of his late consort, whose flesh he evidently

found more to his taste than that of the emaciated camel that he had first

killed. So much of the latter remained that we thought the lion would in

all probability return again to-:iight for another repast, and so turned our

attentions to a fresh Rhino track which we had come across while tracing

back the spoor of the lion ; but after following it a short distance, D. S., who
was out for the first time, after being laid up for a week with a strained

back, began to feel that be had had enough, and was obliged to return to

camp, leaving me to try my luck with the Rhino. I took his gun-bearer Abdi

and my Midgan boy with me, and told my Arab camelman to follow our

tracks with my ridin^j; camel, keeping a quarter-of-a-mile or so behind. It

was not long before I came on fresh droppings, and a few minutes later it

became obvious that the Rhino had winded us for he turned down wind and

the tracks showed that he was going at a trot. Soon after 11 o'clock, Abdi
• being then on the track, we heard the cracking of a twig close by, and pulled

up to listen, and a moment later I caught sight of a swaying, yellow mass,

showing above a clump of high grass, beneath the shade of a low overhanging

mimosa bush, about 20 yards ahead. It was evidently the upper half of the

Rhino's back, yellow with the sandy soil in which he had been rolling, and I

thought I could make him out, standing almost facing me, with his near

shoulder exposed, and his head, which I could not see, turned away to his

right. Presuming that he must have seen and heard us, as we had him, I

aimed at the point of the shoulder and fired. There was a violent com-

motion in the grass
; he seemed to be trying to spin round, and I gave him

the other barrel in much the same place, thinking that if he charged

I could take my " Paradox " from Abdi, who was by my side ,• but when I

turned to do so, there was no Abdi ; he had done the vanishing trick

and atj the same moment out burst the Rhino, puffing like a steam-

engine, and coming stright for me. There was no time to reload
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and I felt that I was in for " beans " of sorts, but providentially the beast

changed his mind at the last moment, swerved off to the right of me, and

disappeared in the grass. I felt positive about my first shot and fairly so

about my second, and so did not think he would go far, but it was impossible

to see a dozen yards ahead owing to the height of the grass, and the only

thing to be done, therefore, was to pick up the track again. I accordingly

proceeded to collect the rest of my party and found the two of them hiding

behind a big tussock of grass and endeavouring to squeeze themselves into

mother earth, like a couple of wounded quail. When we had first come in

view of the Rhino, the boy Mahomed was behind me and had no weapon

with him, so that he had every right to make himself scarce, but I thought

Abdi might have waited to give me the " Paradox," and altogether I was not

in the best of tempers, but after giving him a piece of my mind, in terras

more forcible than polite,! hastened to resume the trail. Rut, alas, there was

not a vestige of blood, and the beast had gone clean away. It was two

mortal hours before we got in touch again, and during that time my boys

were continually impressing on me that there was no blood and that we should

never see the Rhino again : but having no doubt whatever in my own mind

about his being wounded, these insinuations only served to nettle me and

put me on my mettle, and made me the more determined not to stop without

another interview ; and so we trudged silently along. It was 2 o'clock

before we came up with him again, Mahomed Midgan being on the trail at

the time and I close on his heels, in the same heavy grass and bush jungle

as before. There had been no sign to show that we were getting near

and the trail apparently went straight forward, when, as we came up level

with a small gap in the grass, to the left of our general direction, we sud-

denly saw the Rhino standing there, waiting for us. He charged out instant-

ly passing within a few feet of me and making for the Midgan, who on

seeing him had darted away to the right. Neglecting, from force of habit, I

think my comrade''s recent counsel about the vulnerability of the Rhino's

belly, I gave the latter a bullet in the shoulder as he passed me, and this

caused him to pull up and turn his attention to me, but he had just given me

time to dodge behind a friendly sapling, and evidently lost sight of me, for

he began tearing round in circles, as if he knew not whom to devour.

While employed in these gyrations he raised such clouds of dust

from the loose red loamy soil under foot, that it was impossible to

see him at all distinctly, but during one lucid moment I did manage

to make him out dimly and got in another shot ; and then the

devil must have possessed me, for I again aimed at the shoulder.

This time he did stumble, but was up again in a moment; and I lost

sight of him in a whirlwind of blinding dust. Suddenly there was

a report from Mahomed's direction, and a moment later I heard the

Rhino rattle past through the grass behind me, in the direction from which
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we had come, but I could see nothing. The Midgan had been carrying my
Paradox gun loaded, and presuming that he had fired it in self-defence, I

thought no more about it, and on hearing the beast pass me, jumped up and

started in pursuit. After going some 200 yards, T met Abdi and my camel

man just emerging from cover, and they told me that the Rhino had broken

back in their direction, and had fallen to his knees as he passed, but that he

had quickly recovered himself and gone on again. I fully expected therefore

to find him hors de combat at no great distance, and we were just beginning

to pick up his track when we heard loud groans coming from behind us, and

then I bethought me of Mahomed Midgan and the shot I had heard. We
ran back as quickly as we could in the direction from which the sounds were

coming, and there we found the boy lying on the jjiound with a heavy

mimosa bush on the top of him, groaning and looking very sorry for himself.

He was soon extricated from the thorns, and on further examination 1 found

that little or no damage was done ; he was bruised and scratched, and

evidently a good deal shaken, but happily no bor.e» were broken. According

to his story, when he first saw the Rhino and darted aside to my right, he had

reached but flimsy cover, and after my second shot he was endeavouring to

better himself by making for a large mimosa bush close by, w'len the brute

caught sight of him and came for him instantly. He had just reached the

bush when he was overtaken, and the Khin > brought him and the mimosa

over together and at the same moment the ** Paradox," which he was carry-

ing on his shoulder, was knocked up into the air by the animal's horn

and fell to the ground beside him. From this moment the boy was saved

any further attentions from his assailant, who now proceeded to pound the

gun with his feet, or horn, eventually exploding one barrel. Such was the

boy's version of what had happened. On picking up the gun out of the sand,

I found with infinite disgust that it was completely out of action. The barrels

had been first bent almost double, close to the fore end ; one cartridge had

afterwards been discharged, and the bullet had torn open the barrel at the bend.

But for this, I m,ight somehow have straightened the barrels and used the

gun for shot, but. as it is, it is absolutely useless—a good gun which I could

ill spare. However, it was no time for sad reflections. A few minutes later

I had Mahomed safely mounted upon my riding camel, and telling the cnmel-

syce to bring him along in our wake, I and Abdi hurried after the Ehino.

The travelling was now easy enough ; there was plenty of blood, boih on

the track and high up on the grass, and when we got to a little clear ground

we found that his off shoulder must be broken, as he was going on three

legs and dragging the other. One would hardly have expected him to go far

in this condition, but nevertheless on he went, mile after mile, hour after

hour, and showed no signs of stopping. At 4 o'clockwe were many miles from

camp, and all more or less beat, having been going hard since the early morn-

ing ; so I thought it best to knock off for the day. Accordingly we made

13
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tracks for home, getting in juat before dark, tired and hungry. When I told

Donaldson-Smith the events of the day, he at once remarked, " Why didn't

you aim for the belly ? If you had only done that at the second meeting, you

would have had no more trouble." I cursed myself for my perversity, and

promising to take his advice on the morrow, I turned in early, after giving

orders for two camels to be ready at daybreak with a couple of days' food

for myself and four men. Next morning I was up betimes, and started ofE

with my little lot to the place where we had left off tracking the night before,

Donaldson-Smith lending me his "577, taking 7 drams, which he guarantees to

be a " rhino stopper, " and begging me to take his advice and aim for the mid-

dle of the belly, low down. The suns hateful majesty was very much in evi-

dence yesterday, and I expect touched me up, as I had a bad head on waking

up, and so determined to ride my camel until the tracks became fresh. I took

Mahomed Midgan up behind me. He was very stiff after his shaking of

yesterday, too much so to walk with us ; but he asked to be allowed to

accompany me on the camel, so as to be in at the finish, a request which I

thought, showed very proper feeling ! I also took his dog along with me

thinking he luight be of use. It was marvellous how the Rhino had plodded

on. He had come to a standstill once or twice during the night, but had

never lain down, and was still going. One or two checks in the high grass

brought us to noon. It was then about time to give the baggage camels a rest,

as they had been out 5 hours and it was very hot and sultry, so 1 halted them

for an hour, and had forty winks myself, for which I felt much the better, as it

took away my head trouble which had been very bad all the morning.

About 1-30 we got on the trail again. It soon led us into very heavy cover,

high grass w.th clumps of tangled creeper thicket, in which it was impossi-

ble to see a dozen yards ahead—just the place in fact for a wounded Rhino to

take sanctuary in. It was v^ry difficult to keep the track, or move at all quietly,

but Abdi was in form to-day, and we struggled along with as little crashing

of branches as possible. The dog Jenaada too oame in useful in this

labyrinth ; he did not help us w ith the tracking, but he kept running

on ahead and returninj; to us, and I thought he would very likely

give us warning when we were coming to close quarters. We had been

going thus for about an bour, when a violent sneeze hard by told us that our

friend was wide awake and had winded us. We could see nothing on

account of the dense cover, and in a moment all was still again, but Jenaada

heard the sound too, and ran off enquiringly to our left front to see

what it was. He soon returned, however, and from the direction

to which he faced, and the way he sniffed the air, we had little doubt that

the Rhino had broken back. We could not follow directly as it was im-

possible to get through the network of undergrowth that intervened, so I

had to go back about 100 yards on our track, and then work round through

a little cle£iring to my right, hoping thus to get a view, As a matter of
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fact I met the beast face to face, and he instantly put his head down and

came for me, but a shot from the '577 as he came on, made bim swerve off

to my left, and then, remembering at last my comrade's advice, I let him

have the left barrel in the belly, as he presented his broadside. This

seemed to crumple him up altogether ; he slowed down at once, stopped

after a few yards, stood quivering for a moment, and then sank on his

knees and in a minute was hors de combat. On my going up to my gallant

quarry, the reason for all the trouble he had given was apparent. The two

shots which I had fired at our first meeting (when, as I say, T felt positive

I was shooting at the point of his near shoulder) were nicely placed in the

right buttock ! The second two bullets, fired at our second interview, when

the Midgan was hurt, were both fairly in shoulder, but a little too far

forward. The shoulderblade was shattered to pieces, but in spite of that

he had travelled at least 15 miles, and had died game at the end of it.

The caravan, which was not far off, came up on hearing my shots, and we

were soon all at work on the carcase. I only wanted the head, but the

boys were bent on taking slabs of skin for whips and shields, so that it was

5 p.m. by the time we had finished—too late to get back to headquarters.

Moreover, I thought the carcase might have feline visitors during the night,

so we made a small zareba close by, and spent the night s'ibjove.

Thus ended a sufficiently exciting tussle with a plucky foe, and I gathered

one or two useful hints from it, First and foremost— always keep

your second barrel in reserve till you see whether you are to expect a

charge or not, and secondly—if you can get him broadside, the belly shot is

more immediately effective than the shoulder, unless of course yon are

using a very powerful rifle ; the reason probably being that in this part of

the Rhino's anatomy there is such a number of nerves and blood-vessels

that a bullet planted therein causes him a-violent shock to the system.

On his 16 months' journey to Lake Rudolph, a few years ago. Dr. Don-

aldson-Smith found Rhino in many places a perfect pest. They would

frequently rush out at members of his caravan, walking innocently along a

jungle path, and would even charge through the line of camels ; a camel on

one occasion, too stupid or too lethargic to get out of the way, being

disembowelled by one. Several of his retainers too were more or less

damaged by them during the expedition j but it seems difficult for a Rhino

to use the point of his horn with good effect against a fallen man, and the

injuries among his party were invariably limited to a severe bruising and

shaking. The Doctor on these occasions found that the belly shot never

failed to bring up a Rhino, and his encounters with the species became of such

frequent occurrence that familiarity at length bred contempt, and when the

trusty '577 was at hand, a charging Rhino became a matter of little

concern—rather of pleasurable excitement,

( To 6e continued. )
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SOME HINTS FOR BEGINNERS ON COLLECTING AND
PRESERVING NATURAL HISTORY SPECIMENS.

By E. Comber.

{Read before the Bombay Natural History Society on Wth Jaimary, 1900.)

INTRODUCTION,

lu offering the foUowiug paper to the members of the Society, let me at once

explain that I do not in any way lay claim to originality for the information

contained therein : for, in attempting the task, it has essentially been my

endeavour to gather together in a simple and practical form, the experience

of the best authorities, and which has mostly been published already in some

form or another. In so doing I have tried to supply what I have often felt

to be a want of a very large number of members of the Society, who have not

made a special study of Natural History in any of its various branches, but

yet who take a general interest in the work done, and in the articles published in

our journal, by those who have studied and collected specimens of some group

or special section.

For proof of the valuable additions to Indian Biology by many members of

the Society, one need only refer to the pages of our journal, which continually

contain papers setting before the scientific world the results of their researches

and the additions to our knowledge of the animals and plants that are found

in the country.

Compared, however, with the total number of our members, these ' workers '

are few indeed, and the field of their investigations must necessarily be to a

great extent limited to the neighbourhood in which their ordinary vocations

in life place them ; for in a country like India there are not many who can

devote more than a certain portion of their spare time to the study of Natural

History while still pursuing those duties that provide them with a means of

livelihood. How many others, however, are there who, while taking, as I say,

an interest in the general subject of our work, have never attempted to help

to any practical extent, and yet are often placed in peculiarly favourable

positions for doing so ?

It is to appeal to and assist this section of our members that I have tried to

collect in as small and convenient a space as possible, the advice of practical

naturalists as to the collection and preservation of specimens illustrating the

different branches of Indian Zoology, in the hopes that by so doing I may

in some degree, encourage those who have the opportunities to add their

quota, however small it may be, to our researches.

I do not think that many of us realize the fields, in almost every branch of

Natural History, that are still open to practical field workers ; for we are all

inclined to be somewhat overcome by what appear at first sight full and

detailed descriptions of each species that are given in the many works that

have been published, and it is only when one comes to work in detail with
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such descriptions of a species and its life history, that the defects and

omissions in it often become apparent.

We have much still to learn of even our commonest animals, both vertebrate

and invertebrate, and plants, not only by the additions of many important

details, concerning those already recognized and described, but also in the

direction of hitherto unknown species, and that something towards filling

these gaps may be contributed by almost any one who will take the trouble

to give a helping hand, has, time after time, been proved by the work of our

members, who, in a number of instances, have only developed the taste for

such research comparatively late in life, and who had previously had no special

training in the subjects that they turned their attention to.

Nearly every one sometime or other in his life experiences a fascination for

forming a collection of some kind, whether it be butterflies, birds' eggs, postage-

stamps, or old coins, prints or pottery. Nor is this inclination peculiar to

certain nations, for it is common, I believe, to all the races of the world in

some form or another, and we may too, perhaps, even trace it in the habit of

the Bower-birds of having their little museum of stones, shells, &c., which are

arranged about the curious ' bowers ' that they build, apparently, for their

recreation. This desire to make a collection generally attracts the schoolboy

in some form, and, as he has not the facilities for satisfying it in other ways,

his collection generally takes the shape of butterflies, birds' eggs, or stamps. In

many instances it is only a passing phase, especially as regards objects of

Natural History, for his opportunities of pursuing it are often few when he

leaves school and is tied down to work in some large town with only a fort-

night or a month's holiday a year. When the phase is resuscitated or develop-

.ed later in life it more generally takes the form of a collection of objects of

Art, and although these are in most cases obtained by purchase, a collector

often devotes a large amount of time and trouble in searching for and obtain-

ing his treasures. This devotion of time and trouble is often, it would appear

wanting in the man who still retains from his boyhood a fancy for the study

of Natural History, and although he may notice anything that s-trikes him as

peculiar and out of the common among the birds and beasts and insects

around his bungalow or when out on his shooting trips, and occasionally com-

municates the same for publication in the very interesting " Miscellaneous

Notes "of our journal, he seldom takes the trouble to start a collection of any

kind, even though be may to some extent realize the special opportunities that

surround him.

As the late Sir William Flower wrote :
" The value of all knowledge depends

'' a great deal upon the amount of labour and time spent in acquiring it. The
" easy method of which we make too much boast in the present day—hand-
" books, pictures, lectures, well-arranged public museums, c^vc.—have their draw-
" backs and snares as well as their advantages. They are all helps if properly
" used, but they will not supersede, and nothing will ever supersede, the down-
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" right hard personal work by which all solid lasting knowledge must be gained.

" The value of making a collection of any kind of specimens about which you

" wish to know something is that you are forced to spend time and thought

" over them, carefully to prepare them and compare them, to arrange and

" name them."

Then again a collection is of special value in that it forms a permanent

record—^if properly cared for—of a portion of the knowledge acquired in the

making of it, and further than that, it is more than anything else a means of

encouraging its owner to extend the permanence of that record of his know-

ledge by written notes, either on the labels of his specimens, or in a separate

note-book, which he will probably be able to publish in some form for the

benefit of his fellow-workers, whereas they would otherwise in all likelihood

have been trusted to the tender mercies of his memory alone. Wonderful as

the human mind may be, it can never be thoroughly relied upon lo reproduce

its recollections in their identically original form, and absolute accuracy of

facts is one thing that science insists on, though unfortunately in only too

many instances it fails to secure it. The very great importance of facts record-

ed on the spot cannot be exaggerated, for they are in many ways of more value

to science than all the rich stores of the most retentive memory, and as a proof

and illustration of recorded facts there is nothing so useful as a collection.

The question of what to collect will possibly present itself in many instances

to those to whom this is addressed and who may be willing to assist in a prac-

tical way the work of the Society, This of course can only be decided by

personal inclination and surrounding circumstances ; but, as I said before, it is

with a view to helping members to come to a decision on this point that I

have attempted this paper, by putting directly before them in a handy form

a few facts of tlie present state of our knowledge under the dififerent heads

with which the work of the Society is connected, followed in each instance by

a few simple and practical instructions as to the preparation and preservation

of specimens in their most useful form.

In doing so I have bad recourse to the advice contained in the most recent

and authoritative publications to which access could be had, but of far more

importance than anything that any book can teach, has been the personal

assistance and advice of Messrs, E. £J. Aitken, E, L. Barton'and H. M. Phipson,

without whose aid—gained by practical experiences in the field and in the

Society's Museum—! could never have carried through, nor would I ever have

attempted, the task that I set myself.

GLASS MAMMALIA.
The first class to which we must direct our attention is that of the Mammals,

they being of course the most highly 'developed and conspicuous of all

vertebrate animals.

They can for our present purpose be most conveniently divided into two

sections, viz. : the large and the small Mammals : for, as far as the preparation
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of specimens is concerned, this division comes natural, as the forms contained

in each require mostly the same treatment, with the medium-sized ones inter-

mediate in treatment.

On the subject of

Large Mammals there is not very much that comes within the scope of

the present paper ; for, in the first place, they have always attracted a large

share of the attention of naturalists and sportsmen, with the result that our

knowledge of them has reached a state that leaves comparatively little, so far

as concerns those that are indigenous to this country, for the work of the

ordinary field naturalist. In the pursuit of many of them for the purposes

of sport, we shall nlways have opportunities, and no lack of workers, of adding

to our knowledge o'' their life history and habits, while the study of their

anatomy and their relationships to one another to be deduced therefrom, must

always be the work of the specialist more than of the field naturalist.

The second reason that prevents my going into details of any length in con-

nection with the larger Mammals is the impossibility of attempting, within the

limits of a paper, even the very roughest sketch of how to skin a large animal

correctly, and in such a way that would enable the specimen to be properly

mounted, Ji(o amount of written instructions can ever convey the knowledge

necessary for the successful accomplishment of this, which can only be gained

by actual experience and f-xperiment under the tuition of a practical taxider-

mist, I do not mean to say, of course, that it is impossible for any one

to acquire from the written advice of others, what will be sufficient to enable

him to take the skin off a bear or a tiger in a way that will allow of its being

dressed subsequently for the purpose of forming a beautiful rug in the proud

sportsman's bungalow which will be a joy to him for ever ; but it is a task

that I cannot attempt. In the first place this is not primarily addressed to

the sportsman, but to the naturalist, and secondly, we are not in the habit of

hunting alone in the jungles of India ; and even if we may at times be called

upon to tackle the skinning ourselvts of some large animal, the way to go

about the operation will be very much better learned by watching and assist-

ing others performing it on previous occasions. A treatise on the subject of

the proper preparation of skins for mounting purposes fills a book, and has

already done so on many occasions, and to anyone who has a fancy for such
works, I cannot do better than refer to such works. That there are men who
take an interest in the artistic, mounting of larger mammals is instanced by
several beautiful cases in the Society's rooms, which were prepared entirely

by one of our members—Mr. E. L, Barton—whose splendid work in this

direction is too well known to most of us to require any expression of admira-

tion from me.

At the same time there are many ways in which Indian sportsmen cnn help

the cause of Natural History and also add to their own pleasure in the chase

by taking the trouble, something more than most of them possess, as a rule of
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properly preserving their trophies, and I am glad to be able to quote a note

written by Mr. Barton, when kindly looking over the draft of this paper.

He writes :
—

" A sportsman should always study Natural History and learn a

" few of the ordinary ways of preserving specimens and trophies in the field.

" By so doing he will find much more pleasure in the sport, and will know that

" what he kills is not wasted through ignorance. How many beautiful skins

" are spoiled and afterwards thrown away simply through not having a little

" proper attention paid to them at first ? The skinning is probably left to

" be done by the men without any supervision, and there are very few natives

'" who, without any instructions, will skin a tiger's head so that it can be set

" up decently. Many a man who shoots his first *^^iger looks on it with pride

" and would gladly pay down a large sum to have the head set up as a trophy,

" but he has not the least idea how to set about its preparation, so leaves it

" to his men, and the thing turns out a failure. I remember some years ago

" a large tiger skin being sent down to the Natural History Society to be

" cured ; the fresh skin had been laid out flat in a large tin-lined wooden case

" about 8 feet by 7 feet, no preservative of any sort had beeu put on the skin,

" and the case was about four days on the journey to Bombay, and was a mass

"of corruption when received. In the letter that came with the box it stated

" that the skin had been put in perfectly fresh and in perfect condition so

" that there could not be any excuse for its not being properly set up ! One
" may imagine the sportsman's feelings when told the state it was in on arrival

" and that it had to be buried. And this was his first tiger !''

For the benefit of anyone who wishes to follow Mr. Barton"'s advice, let

me recommend a book on " Taxidermy " by Mr. W. T. Hornaday, who, for a

number of years, was chief taxidermist of the U. S. National Museum at

Washington, and whose most interesting experiences of field work in India

and other countries are related in his" Two Years in the Jungle." The former

of these two books is one that should undoubtedly be in the hands of every

field naturalist, for it will be found to cover in detail a great part of the sub-

ject of this paper, and of course far more besides.

While on the subject of books that deal with the section that we are now

considering, I may here mention two others, viz., Mr, W. T. Blanford's lately

published volume on the Mammalia, forming one of the series of the " Fauna

of British India '' that he is editing, and secondly Mr. G. P. Sanderson's

" Thirteen Years among the Wild Beasts of India," which will for many years

yet remain a standard work of its kind.

Apart, however, from the actual operation of removing the skin successfully,

a few notes on its temporary preservation until it can be handed over to the

' dresser ' or taxidermist, may possibly be of some assistance to those who

have not had the practical experience, and who have not by them some such

book as ' Taxidermy ' referred to above, which treats of the subject at length.

Before removing the skin, however, there is one operation to perform, and one
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which is too often overlooked or only carried out in a most careless fashion.

This is the recording of the

—

Measurements of the specimen. Until lately, almost every one has f;one

about this in his own particular way, with the result that the records are in

many instances utterly valueless for purposes of comparison. The measure-

ments that may be taken can of course be extended to an almost unlimited

extent, but for all practical purposes the following will generally suffice,

arranged in the order of their importance. They should, in the case of large

animab, be recorded in feet and inches, being taken with an ordinary tape-

measure^or better still with a steel-tape, which is not so liable to stretching

or damage

—

and written down on the spot.

(I). Length of the Head and, Body.—For taking this measurement the

animal should be laid on its side, and the body, neck and head straightened

out as much as possi le. Then measure in a straight line from the tip of the

nose to the root of the tail. To enable this to be done accurately it will

generally be of assistance to set up perpendiculars with sticks at the two

extreme points of measurement.

(2). Height at the Shoulder. This is always a difficult measurement to take

from a dead animal, but with a little practice it can be done with reasonable

accuracy. With the animal still lying on its side, set up a perpendicular stick

at the highest point of the shoulder and measure in a direct line from this to

the sole of the foot, the latter being held in the natural position as if the

animal were standing on it, and the leg quite straight.

(3). Length of 'lail —With the tail held down, measure from the angle

below the root of it to the extreme end nitlu.ut the hair.

(4). Girth- behind Forelegs.— This measurement should be taken at the point

where the girth of a saddle touches a horse, and is absolutely necessary if the

skin is going to be pegged out for drying, so that in doing so it may not be

exceeded. It can be supplemented by other similar measurements such as the

girth of the flank and forearm.

(5). Length ofSkull.—In the case of a tiger, if the skull is not going to be pre-

served, measure it along the ridge or occiput, and also its greatest circumference.

These measurements are generally a good indication of the size of the beast.

In connection with the measurements reference may here be made to the

desirability of also recording the

—

Weight of an animal wiienever it may be possible, and though a scale, ca-

pable of doing this in the case of an animal of any considerable size, is not of

course commonly part of the camp eijuipment—quite apart from the fact tbat

the same will often be mile"? away—the result can at times be attained by weigh-

ing it piecemeal on, say, a 50-pound scales, after it has been skinned and cut up.

Let us now turn our attention for a while to the Treatment of the Skin after

it has been removed from the carcase. The first thing is to carefully clean

the inside as much as possible of all remaining pieces of flesh and fat. That

14
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being done, there are two methods of preserving it, each of •which may at times

prove the most convenient. These are by drying it with suitable preserva-

tives, or by putting it in ' pickle.'

Dry Process.—This is the system most generally adopted, and usually most

convenient from the point of view of easy transport. J'irstly, any holes or

cuts that have been made by bullets or knives should be carefully sewn up.

If it is a whole skin, it should then be pegged out either on the ground in the

shade, or on a board, if one of suitable size be available, with the hair side

downwards, using nails or pegs that will damage the skin as little as possible.

In pegging a skin out, care should be taken not to stretch it beyond the

measurements that have been taken, for it is most difficult to bring it back to

its proper dimensions, if it has been overstretched and so dried. It is n^t

absolutely neces«ary that the skin be pegged out for drying, but, if time allow,

it is advisable to do so, as it enables the preservative to get at all parts of it

better and dry evenly.

Into every part of it is then rubbed a mixture consisting of four parts

powdered burnt alum and one part of saltpetre, special attention being paid

to the lips, ears, feet and other fleshy parts. When this has been thoroughly

rubbed in, sprinkle the skin regularly all over with the mixture and then leave

it to dry, at the same time watching it carefully, in case any part of it shows

signs of requiring a further application of the alum. It should also be beaten

each day with a stick, as in some places white ants may come up out of the

ground and play havoc with the underneath part of the skin. When

thoroughly dry, the skin will by this means be preserved from decomposition,

but it is further necessary to protect it from the attacks of insects, especially

in tropical climates, the most destructive of which is a small beetle about a

quarter of an inch long, whose generic name is Dermesiefi. This is best done

by a free application of spirits of turpentine to the hair side of the skin,

with which too the inside should be sprinkled. We have now only to fold

i;p the skin carefully, hair outwards, to a convenient size for packing, when

it only requires inspecting occasionally to see that no parts become tainted.

The second or

' FicJde ' Process is sometimes useful owing to its simplicity and the avoid-

ance of any such delay as waiting for the skin to dry, which may at times be

inconvenient. This naturally applies mostly to the rainy season when it may

be almost impossible occasionally to dry a skin properly. Many taxidermists,

too, prefer a ' wet ' skin for purposes of mounting.

The ' liquor ' or ' brine ' is made as follows, quoting Mr. flornaday :
" For

" every gallon of water put in fib. of alum (1 pint) and Iflbs. of salt (about

" 1 quart), and heat the li(^uid to tl:e boiling point, stirring occasionally, so that

" the salt and alum will dissolve Then pour it into a wooden, earthen, or

" glass vessel, or a tank lined with lead (for zinc or galvanized iron will not

" answer), and when it is cool, or even milk warm, it is ready for use,"
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The ' brine' can most conveniently be contained in tubs or barrels with air-

tight tops and the skin has then to be simply immersed in this ' bath,' care

being taken to keep it spread out as much as possible, so that the liquor can

get at all parts and folds, and for the first few days it should be moved about

to ensure this. It can then be folded up tight and packed away at the bottom

of the bath so as to leave room for the treatment of other skins.

It must be remembered that the bath will gradually lose its strength and

more salt must be added after a time to keep it up to the proper standard.

At the same time it will of course get dirty with grease and blood, when a

fresh mixture must be made. Skins can be kept for years in this pickle if the

mouth of the receptacle be kept properly closed, but for the purpose of pre-

servation a few days will suffice. Whenever the tim-- comes to remove speci-

mens from the bath, they should be thoroughly cleansed in fresh cold

water.

But it is not only the skins of large mammals that form the trophies of the

sportsman and naturalist, for the

—

Skulls and Shshtons, or at any rate the former, are worthy ?f his care, and

may even on some occasions be the only part that he can attempt to preserve.

So far as the skull is concerned the process is not a difficult one. Having

separated the hpad at the first cervical vertebra, the skull should be roughly

cleaned of the flesh and soft parts, and then soaked, washed, and rubbed in

cold water so as to remove as much blood as possible. It can then be dressed

with thin arsenical soap, or better sprinkled with dry arsenic as the former

may prevent its coming absolutely white when it is eventually cleaned, but

remember that alum should never be put on a skull or skeleton. It should

then be hung up iu the shade and wind so that it will dry quickly.

A skull may also at times be conveniently cleaned by immersing it in a tank

or running stream whi n one is handy, not forgetting at the same time to

secure it to the shore in some way. What Hesh, &c., is not removed by the

inhabitants of the water, will in a few days bo sufficiently decomposed to

allow of its being easily scraped off, and the arsenic can then be applied.

It is of course hardly necessary for me to mention that if boiling is resorted

to as a means of cleaning a skull it is impossible to ever make the specimen

white, as the greases of the flesh permeate the bone and can never be removed.

Of the preparation of rough skeletons, I can hardly attempt to treat with

any dej;ree of success in the space at my disposal, and the subject is so fully

dealt with in ' Taxidermy ' already mentioned, that any one wishing to take

up their preparation cannot do better than refer to it for the information.

Before leaving th'^. large mammals, I think it only right to specially mention

the order—

Cotacea or Whales, dolphins and porpoises, which Mr. Blanford describes in

the preface to his ' Mammalia' as "the order with which, at the present time,

our acquaintance is most imperfect."
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The opportunities for the study of such marine animals are, of course,

not given to many of us, but still there may be some of our members

who ' go down to the sea in ships,' who may be able to help in this direc-

tion.

SMALL MAMMALS.
When we come to the smaller animals of the great class Mammalia—'

chiefly comprising the orders Insectlvora, Chimptera and Rodent/a—we

have at once a far greater scope for the attentions cf the ordinary

collector. Although many of our most eminent Indian naturalists have in

days gone by done a vast amount of work on them, it is only of comparatively

recent years that a really systematic and complete investigation of the

representatives of these orders in all parts of the world has been undertaken

by zoologists at home.

They have in this been ably backed up by many collectors in different

countries, but their efforts have not as yet received the support that they

deserve from India.

One thing that has been found to be absolutely essential for the success-

fully study of these orders is the necessity of large ranges of specimens

from different localities, without which it is impossible to arrive at any

satisfactory conclusions as to the distinctions of species and their varie-

ties.

Now a very large number of our members can help in this work with the

expenditure of a comparatively small amount of time and trouble to them-

selves, and with a view to encouraging this help, the Society has now arranged

to seriously undertake a collection of skins, and of course skulls of the smaller

mammals inhabiting this country, confining it for the present to those say not

larger than a squirrel. The reason for limiting it to this is the difiSculty of

properly storing and taking care of larger specimens.

Under the circumstances, I think the best thing that I can do is to quote in

full, the directions that have been drawn up by Mr. Oldfield Thomas of the

British Museum (Nat. Hist.) for Preparing Small Mammal Skins, for, even

with these simple instructions, almost ' any schoolboy ' or, with very little

tuition, the ' cook's mate"' can skin a rat with sufficient skill to make a

presentable specimen after a little practice.

[I]. With the freshly killed carcase before you, write the label. This

should bear a number, locality, altitude above sea, sex, date, and the following

measurements in inches taken in the ilesh : (1), length of head and body
j

(2), of tail without end hairs
; (3), hind-foot without claws ;

and (4), ear from

notch at base to tip. In the case of the first two measurements, the hody should

be straightened out as much as possible, and the tail bent upwards at a sharp

angle, and the measurements should then be taken from a point in the angle.

The label should also have on its back any notes that may strike you about

the place where the specimen was caught^
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It is important that the positions of the diicerent items and the direction of

the writing (away from the thread) should be exactly as in the example, so

that skins from different sources may all be similarly labelled,

FRONT,

( Date) (Sex)

(Same)

(Locality)

(Altitude) (Collector)..

BACK,

i]reasurements).

Head and body inches.

Tail ,,

Hind Foot „

Ear „

(Notes.)

A supply of these lables can be had on application to the Honorary Secretary of

the w'"'ociety.

[II]. Open the skin by cutting down the belly from the breast-bane to the

anus ; first push one and then the other knee through the opening, and cut

through the legs at the knee joints ;
clear off the chief muscles of the leg-

bones, and separate away the skin from the body all round the tail ; then

holding the skin at the base of the tail firmly between the finger and thumb

nails, or in the fork of a cleft stick, pull out the vertebra) from inside with th6

forceps ; then gradually turning the skin inside out, skin it up over the body,

shoulders, and head, separating the fore-limbs at the elbow joint, and taking

great care not to cut it in passing over the eyes ; skin it entirely off over the

mouth, cutting carefully round the lips. Throughout the operation plenty of

fine sawdust will be found of great assistance in keeping the hands, and con-

sequently the fur, dry and unsoiled.

[111]. Clean the inside of the skin from blood, fat, &c,, and then brush it

all over with arsenical soap, being especially careful that the insides of the

limbs get some put on them. Do not put any poison, and, especially, no

powdered arsenic on the outer, furry side of the skins. But pepper, naphtha-

line, or camphor may be used to keep off moth from the skins when travelling,

[IVJ, Turn the skin back right side out and fill the cavity of tbe body with

cotton wool, putting it in as far as possible in one piece, or the skin may be

reversed over the wool by putting the forceps up the furry side of the skin

from the tail end, and grasping the wool-body through the mouth. (In tropical



110 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. Xltl.

climates a few drops of carbolic acid or other disinfectant may be put on

the wool to keep oif insects.) Take care just to fill out the skin without over-

stretching it, and try to get all your skins filled out to about the same degree.

Take a piece of straight wire long enough to extend from the front end of the

belly opening to the tip of the tail, sharpen, if necessary, one end of it, and

wind round it enough cotton wool to fill out the skin of the tail, then brush it

with arsenical soap and push the pointed end down to the extreme tip of the

tail skin, and fit the near end into the belly, packing it round with the wool of

the body. Put a small piece of wool into the empty skin of the arms and legs.

Then stitch up the opening down the belly.

[V]. If at all oily or greasy, the fur may be cleaned by being wiped with a

rag dipped in benzine, and then baling fine sawdust gently rubbed into it, this

being afterwards brushed out when dry,

[VI], Lay the skin on a board or piece of cork, draw out the fore paws

forward and pin them down to the board by a pin passed boldly through the

middle of the paw. Take care that they are pinned as close into the sides of

the neck or head as they possibly can be, in order to prevent their claws

catching in other skins when all are packed together in boxes. Similarly pin

back soles doionwards, the bind feet by the sides of the tail. It is of con-

siderable importance that neither fore nor hind feet should project laterally

outwards, nor should curl up in drying, and that the fingers and toes should

be kept close together and parallel, not spread out sideways,

[VIIj. As the skin dries, try to get the face to assume as natural a shape

as possible, and the ears to stand up in an erect position. Tie the label on to

the ankle before pinning the skin down.

[VIII]. Disarticulate the skull from the trunk, label it with a correspond-

ing number to that on the skin, and then let it dry. In a dry climate ibis

may be done almost without any cleaning, and even in a wet one, if the skull

be dropped into some sawdust artificially dried, little cleaning need be done
;

an most the eyes, brain, and tongue may be taken out, but, in cutting out the

last, great care must be taken that the delicate bones behind the palate are not

injured. In a general way, try and do as little to the skull as the climate will

admit of, although, of course, it must not be allowed to become rotten. Dry-

ing naturally or artificially is the best, and arsenic or other chemicals should

not be put on it, insects being kept oif by well-fitting tin boxes, and the use of

a little naphthaline or other disinfectant in the box. Fly-blown skulls should

not be dropped in the same box with drying skulls.

[IX J, Pack the skins up carefully in small boxes when they are dry, with

enough avooI rolled round them to prevent their shaking about ; do not roll

them up separately in paper unless the exigencies of travel make this course

absolutely necessary. It is a good plan to have with you an ordinary cork-

lined insect box, in which the pieces of cork can be pinned for travelling.

When the skins are partly dry they can be taken off the separate pieces of
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cork, and pinned close together in the box, where they can safely travel and

dry at the same time.

[X]. Bats should be pinned out just like other animals with their wings

closely folded up on each side of the body, in such a way as not to hide the

fur of the belly. The thumbs should be made to point inwards or backwards

not outwards. One or two specimens of each species should also, if possible

be preserved in spirits,

I'hese directions Mr. Thomas follows with a note as to what are specially

wanted, which he describes as " Grenerally all small mammuls, however common
" so long as they are not domesticated, or inhabitants of houses, i.e. squirrels

" rats, mice, shrews, moles, bats, weasels, stoats, &c, &c. Do not be afraid of
" sending too many of the same sort, if carefully prepared and labelled

" as above described. . . . Series of skins representing
" the different seasons are always of interest."

The skins can of course be treated in other ways just as those of larger

animals are, and the " pickle" bath already described will sometimes in their

case be found the most convenient when the time cannot be spared to prepare

them as nice specimens by the dry process. Then, when the collector has

more time on his hands, they can be gone through carefully and made up into

specimens. In this way, too. a certain amount of time and trouble may be

saved by only selecting a good series of each of the commoner species for

making into specimens. The procedure as regards the " setting," <§c, will be

just the same as described above for a fresh skin.

A third way of treating small mammals is by preserving them, as alluded

to by Mr. Thomas in the case of bats, in spirit, and the advantage of this is

of course that there is no skinning to be done. This in sc-me instances must
be a consideration to the busy collector who can only give a very limited

amount of time to such work, but, on the other hand, it has the disadvantage

that, if so preserved, they can 7iever be turned subsequently into dried speci-

mens, and for the purposes of scientific investigation, the latter are found to

be much the most reliable so far as the smaller mammals are concerned. How-
ever, in the case of rare species at any rate, it is always advisable to preserve

one or two specimens in spirits. The process is simple in the extreme. The
spirit is simply ordinary methylated spirits, such as is used for burning in

small lamps. A few incisions must be made in the abdominal region, so that

the spirit may be able to thoroughly penetrate those parts. Then the whole

animal is immersed in the spirit, which can be contained in any suitable re-

ceptacle, and the mouth of course kept tightly closed to prevent evaporation.

The specimen must be given plenty of room at first, so that it may become

thoroughly impregnated.

For the purpose of labelling it is as well to note that the usual paper label

can be used, only the entries thereon must, if it is going into spirits, be made
with an ordinary lead pencil instead of with ink,
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On the subject of the caphti-e of small mammals, 1 need not say very much,

for individual circumstances will mostly indicate the best means. Traps will,

of course, generally be the most successful, especially in the case of nocturnal

terrestrial animals, and there are any number of suitable patterns obtainable.

Those that do not injure the skin with powerful rows of jagged +eeth will

naturally serve the purpose best, and pitfall traps, made out of a glass, or

metal jar or a common " chatty " sunk in flush with the ground, are not only

simple but often very successful.

In the case of bats, however, the circumstances are somewhat different, and

as there is a large field for the advancement of our knowledge of them, they

are worthy of a special line. In spite of the ninety odd Indian species includ-

ed in Blanford's ' Mammalia' our knowledge of their geographical ranges is by

no means complete, and there are evidently still a large number cf species with

which we are not yet acquainted, as instanced in Mr. Wroughtons recent

paper in our Journal. And if this is so in the case of the neighbourhood

of Bombay, how much more likely is it to be of the more out-of-the-way

districts.

Their nocturnal aerial habits preclude their capture by trapping, and have at

the same time prevented the extension of our knowledge of their life history

in comparison with terrestrial mammals. One has consequently to resort to

shooting them after they leave their resting places, and come out to procure

their breakfast as the shades of evening fall. This in itself is a form of

' shikar ' that can provide a lot of amusement even if it is not ' sport,' for a

bat is by no means an easy mark, for even the man whose friends relate that

he is pra".tically never known to miss a snipe ; and then, again, when the bat

is 'downed,' there is the little job before you of finding him. A bat, that

with its wings extended in flight, appears a fine big beast, is like a very

insignificant screw of brown paper or dirty rag when on the ground.

Bats can also be caught very successfully with a large butterfly net, when

they are hawking near the ground. If the first sweep of the net misses, the

bat will generally turn and follow it, attracted by the eddy it makes in the

air ; or they may be caught in their sleeping places. Caves, deserted temples,

cellars and powder magazines in eld Maratha forts, are favourite haunts. Eare

specimens might sometimes be secured by the simple expedient of shutting

the doors and windows whenever a I at comes into the house at night.

{To be continued.)
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FISHING IN INDIAN WATERS'.

Part V.

—

Karachi.

By F. 0. Gadsden, R.I. M.

{Read lefore the Bombay Natural History Society on l&th January, 1900).

I have repeatedly heard it stated that few places exercise a more depressing

influence upon the new-comer than does Karachi ; but as yet I have never

been able to find out the real reason for this. Partly, I think, it must be

that the new arrival expects too much in the way of scenery ; he has been

picturing to himself the gorgeous beauty of the sub-tropical foliage, and here

he arrives upon India's strand at a place where there is little or no vegetation,

and where everything looks dry, dusty, and parched, hence his disappoint-

ment ; but, at the same time, few places that I know of grow upon one so

rapidly, and so strongly, as does this self-same arid desert-looking town, and

were I condemned to live out here altogether in the plains or on the coast,

I think I should choose Karachi. Karachi itself has no harbour proper ; one

part, or rather suburb, of the town extends down towards the seashore, but

the seaport for Karachi consists of two small hamlets, called respectively,

Manora and Keamari.

The harbour is nothing more than a narrow arm of the sea, which in the

course of time (aided by the effects of a strall stream which runs in at the

head) has been cut out of the soft sandy ooze by tidal effect, and which of

late years has been enlarged and the efforts of nature materially assisted by

constant dredging and by judicious banking in of the sea tidal water, so as to

confine it to the deeper parts.

Manora is but a small collection of houses on the left as you enter, and

consists only of the forts, lines for the garrison and officers' houses, a few

small houses for the pilots, and, lastly, the Indian Government Telegraph

workshops and quarters for the employes, with church and school. These

all stand upon a narrow spit of sandy deposit which runs out to sea, and

which gradually rises seaward, until where the lighthouse stands, it assumes

a fairly respectable appearance, about 150 ft. high, and this eminence,

which is of soft sandstone, which has here cropped up is curiously like a

miniature Gibraltar, and is crowned by the lighthouse. Going on past

Manora, and still on your left, you come to a series of tidal creeks where
the sand and mud are present in about equal quantities, and where there is

a rough growth of mangrove, and where the ground, from being so low and
so often under water, is little else than a permanent swamp ; but there

is a beautiful sandy ridge on its sea face which slopes down to the shore in

a perfectly lovely beach.

This swamp and the creeks which run through it are the resort of quanti-

ties of curlew, large and small, of the flamingo, and numbers of plover,

godwits and waterfowl generally are to be found here, more especially in the
15
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cold weather. On the other side of the sand ridge, as I have said, there is a

beautiful beach, one that would make the fortune of any sea-side town in

England ; and here, on a silvery moonlight night, it used to be a favourite

custom, when I was much younger, for a few of us to ask the girls to come

out for a ramble after dinner, and going along the beach we used to look for

and try and turn turtle. In those good old days, and I am referring now to

some twenty years ago, the turtle were fairly numerous and many and many
a merry evening have I spent after them ; but the fortifications have since

then been extended, the turtle have been somewhat disturbed, or are, per-

haps, better educated, and I am told that there are notTiing like the number

seen now that there used to be. Harking back now to the entrance of the

harbour, to the right or south side, as the vessel enters, one sees three or four

ragged islets standing half-a-mile or so away from the channel, and these

were our happiest hunting grounds. But of this more later on. Then, as

you go up the harbour you come to the groin, which has only been built in

comparatively late years to influence the set of the tides, and to help the

scour from silting up the harbour. The end of this groin also marks another

first class fishing spot, to which I will also refer later on ; while the groin

itself runs right up to Keamari, where the wharves have been built, and

where all the large cargo steamers go alongside to discharge. The harbour

is nowhere more than three-quarters of a mile broad, and it is about three

to three and-a-half miles in length, but in the season (and the season some-

how or other seems to stretch into nearly all the year round) there is most

excellent sport to be had with one or other of the numerous species of fish

which inhabit this harbour.

I have mentioned that Karachi at first appears to have a depressing effect,

and that the cause of this is, in a measure, due to the fact that there is not

much vegetation, and, consequently, very few forms of bird life were ordi-

narily to be seen ; in fact if one excepted the common crow and a few fish

hawks and terns there were hardly any. Yet one had only to go a short dis-

tance inland and in the cold weather first rate shooting was to be had among
black partridge, florican, bustard, hare, snipe and teal and duck innumerable,

and then it was that one realized what a wonderful land this really is.

Bleak and barren with a stunted vegetation and a Very limited rainfall, you

could never expect leafy Devonshire-like lanes with high moss-covered banks

for your pedestrian rambles, nor did you ever come across wayside inns

with honey-suckled arbours, kept by a jolly-looking host and his buxom

dame in which to refresh the inner man ; but wild stretches of sandy moor-

land, covered with prickly thorn bushes, are from a sporting point of view

a not altogether disagreeable substitute.

These are some of the charms and advantages of Karachi ; and when all

this shooting is there for you, absolutely free, one can readily understand

how, to a poor man fond of this sort of thing, Karachi would naturally be a
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pleasant place. Out here many men, in fact nearly everyone, shoots, and

not many men fish ; and so it was in those days. If you had asked ninety-

nine men out of a hundred what fishing there was to be had about Karachi,

they would probably have replied in that cocksure manner peculiar to Eng-

lishmen—" Fishing ? Why none !
" And yet if they had only taken the

trouble to think a little about it, that same common sense which distin-

guishes our couutrymeo would probably soon have convinced them that

they had made a mistake.

It is altogether against nature to suppose that this land, which teems with

life throughout, from the very highest forms down to the lower grades of

reptiles, should contain waters barren offish life, nor, in fact, is it so. The

Indian waters everywhere are just as prolific as the lands, and wherever the

lower forms of fish life abound there will be found also the higher forms,

in the shape of the more voracious and piscivorous species, which live and

thrive upon their weaker brethren, and which, to the angler and the sports-

man, are the objects of continual solicitude, Karachi is no exception to

this general rule. Its placid and sheltered waters are the home of many of

the smaller species of fish and crustaceans, and, as a natural consequence,

are, in due season, the haunt and resort of many of the more predacious

varieties. The one oftenest met with, and the one with which I intend to

associate this place, is a fish well known out here under numerous names.

Locally it is known as " dangara ;
" in Bengal it is called " begti," better

known to Europeans perhaps as " nair " or " cock up ;
" and recognised by

science as Lates calcari/er.

It hath been said by them of old time that the " bahmin '' and the " dan-

gara " are inseparable, and that where you find the one, you will most

assuredly find the other. Since they are both estuary fish, I am not pre-

pared to deny that there may be places where both are found together, but

my own experience does not lead me to think that it is necessarily, or even

often so. In Bombay, where the bahmin at certain times love to congregate,

it is rarely that one catches a " dangara " when bahmin fishing ; and per con-

tra, in Karachi and in Cochin, which are the two best places I know of for

" dangara, " bahmin are certainly not common. I do not know that I have

ever caught a bahmin in Karachi, though I have caught most fish there, and

the reason for this, in my opinion, is that the tidal stream in Karachi Har-

bour is never strong enough to suit the dashing " Indian salmon," nor is the

bottom of a sufficiently rugged and rocky nature to induce this fish to haunt
the spot. But to return to the " dangara." He is a large and powerful fish

of the family Percidce. Deep in the body, and w ith large scales of a handsome
dark golden bronze colour, he is the personification of strergth combined
with pertinacity

; he loves the entrance to back-waters and creeks, and is

generally found feeding on a rising tide. On nearly all the muddy banks of

the creeks about here, also in the upper waters of Bombay Harbour, and
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again down on the creeks and back-waters about Cochin, and, in fact, wher-

ever a tidal creek has long sloping muddy banks, there is to be found often-

times in incredible numbers, a curious looking little creature, or rather a

newt-like little fish (Periopthalmus kcelreuteri), which is amphibious, and

which lives more than half its time out of the water basking on the slimy

muddy banks. When disturbed it wriggles along, flopping its eel-like tail,

and with the aid of its pectoral fins hops back down into the water. You

will see them sometimes in thousands lying on the mud just at the water line

with a rising tide, or swimming about with only just their curious prominent

eyes above water, and as the water rises, so do they creep further and further

up the bank and at times they are found quite inland among the grass and

roots of trees. These appear to be the favourite food of the " dangara, " and

though a shy fish they will venture into the very shallowest water in search

of them.

Continuing my remarks on that curious little creature nr rather a newt-

like little fish {Perioptlialmus kcelreuteri) they appear to be the favourite

food of the dangara and are the very best and deadliest bait that can be

used, but your success with dangara will depend entirely upon your hitting

off the time of tide and choosing the localities known to be affected by both

the dangara itself and by the small mud fish that it is so fond of. Eight

opposite the pier at Keamari on the swamp before mentioned, and near the

old Quarantine Hospital for small-pox, several of these creeks debouch, and

right in the eddies and backwaters caused by the rising tide at the very

entrance to these creeks is, I think, the best place I know. The dangara is a

curious fish. He takes the bait in a very quiet manner. No rush, no fuss, but

at the same time no nonsense ; he just gulps it in and lies quiet, and many a

time you will think that you are fast in the bottom instead of fast in a fish.

Then, as likely ;is not, he will begin to move quietly away, and the bigger the

fish the quieter will be the whole proceeding ; but if you think that you are

going to have matters all your own way, you will very isoon and very sudden-

ly be undeceived. As he moves away you tighten up your line for a minute

or so to see if the hook be home, and as likely as not you will rouse his anger

by this proceeding, and then he is off, not a lightning-like rush like the

bahmin's, but an absolutely irresistible movement through the water which

you had better not try to stop or else a smash-up is inevitable. They also

make much longer runs at a time, when once started, than do most large fish,

and I have had very moderate-sized fish go out with 200 yards without a

stoppage, and then had to follow them, but they seldom make more than one

long run, and if you can keep on terms with them until that is finished the

chances then are distinctly in your favour. I one evening caught eight fish

,

the largest about 18|- lbs,, and every fish ran well at first and took not less

than 100 yards of line, but I got every fish that night, though it was dark

^nd I seldom saw anything of the fish until it was near enough to net.
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Daagara run very large at times. I personally have never caught one over

27 lbs., but I have seen them repeatedly much larger. One that was brought

for sale by some natives on to the ship I was then serving in weighed

84| lbs., and another that by some mistake found its way into one of the

dry docks in the Government Dockyard, Bombay, only last year when a

vessel of the Indian Marine was being undocked, and which was eventually

caught and killed when next the dock was pumped out, weighed 61 lbs.

Both these were extremely handsome fish. Dangara, I have come to the

conclusion, feed best by night, and a clear moonlight night, with a quickly

rising tide rushing into the narrow creeks and stirring up the mud is the

best. On such a night, if you are in a boat, and keep quiet, you will hear
them all around you, breaking the surface of the water with a sullen sound-

ing plunge, and simply wallowing along in the mud, chasing the small mud
fish, and throwing themselves up on to the mud in a frantic endeavour to

seize some particularly active member. They feed, of course, in the day
too, but the water must be thick. They have a very large, round and
powerful eye, and must be able to see better in the thicker water than most
fish, and being able to see so well themselves, they use the thick and dirty

water as a screen by means of which they can approach iheir prey without

being seen. Though they live in thick and dirty water, and as a rule prey

upon mud fish, they have no muddy flavour about themselves, and are when
well cooked and quite fresh, a most delicious fish for the table. Their flesh

lies in thick, flaky strips, and is very rich. Taken all round, they are one of

'the best fish we have out here, both for the table and for sport, but thev

must be eaten quite fresh
;
their flesh soon decomposes, and then, besides

being soft and unpalatable, is positively unwholesome. When fishing for

them I have at different times tried many baits—prawn, hermit crab, and

small mullet—but where I could get the small mud fish, I found nothing else

would come up to it. One need never be at a loss for them ; they are nearly

ubiquitous, very easily caught and easily baited, and if properly put on to

the hook they live a long time. They remind one somewhat of an English

gudgeon and their antics on the bank, as they go about on the mud with a

curious hop. skip and a jump sort of wriggling motion, is very comical.

Further back I have mentioned two places in the harbour as being good

spots. The one was at the end of the groin and the other was near some
rocky islets near the southern -end of the harbour. At the first mentioned

place (and the stranger will easily recognise it by looking for the last of the

stone pillars which run out from the end of the groin, and which has partial-

ly collapsed) there is some excellent sport to be had with a grey sea perch

(Chrysophrys berda). These fish run from f lb. to Sf lbs, in weight, and it is

extraordinary at times how many can be caught in a very short time. They
are a very decent-looking silvery-scaled fish, with a purplish hue in their

scales, very fair for the table, except that they have a tremendous lot of bones.



118 JOURNAL, BOMBA Y NATURAL HISTORY SOCIETY, Vol. XIII.

The principal fun in catching these fish consists in the fact that they

are provided with an excellent set of teeth, that they generally manage

to bite through any ordinary tackle, and even when you get them into

the boat it is quite an open question, by the time you have the hook clear

of the fish, which of the two of you has come off best, what with hia

spiky dorsal and ventral fins and his particularly sharp teeth, which he

will certainly embed in your fingers on the slightest provocation. I have

at different times caught hundreds and have hardly been able to use

my fingers, some times for days afterwards, and have enjoyed myself

immensely at seeing my chums green at this game being taken in in the

same way.

You want for this sport a medium light rod, fine line, and best of all

a very fine single wire trace with a long fine shanked hook. Bait the

best I know is a piece of the body of a shrimp. The fish are naturally shy,

and as they are in clear water see everything, so that the wire must be

fine if you wish to succeed. On the other hand, their jaws are so powerful

and their teeths are so sharp that it must be something tough and strong.

Guts would be of no use, and I have many a time lost my fish before

I could get him into a net simply by his biting through the wire. Natives

get very excited over this fishing, and think no end of themselves if they

have managed to get a good haul. One peculiarity of this fishing is that

you can see nearly every fish as he comes up to your bait and so far you

are never taken by surprise.

While on the subject of this fish, I would note that there is another

place where they can be got, and where the average size of the fish is

cenerally larger. About three-quarters of a mile straight out to sea

from the light-house there is a bank with about 6 fathoms of water, and

here sometimes, the fish are to be had in great numbers. The local fisher-

men all know the places and a stranger cannot help noticing the different

fishing boats at anchor, and their occupants busily engaged. He has

only to join this merry throng and take his chances along with the rest.

Sometimes it happens that the perch is not at home, and then one is very

likely to catch nothing but young sharks or dog fish. The native fisherman

almost invariably uses shrimp and whitebait. They take a handful of the

latter squash it all up, and put this paste round a piece of coral or rough

stone fix it with a slippery hitch just above their baited hook, and lower

the whole carefully into the water. When the line has reachd the

bottom they give it a jerk, the hitch that they have made comes adrift,

the stone falls away with the ground-bait, and they are all clear with their

baited hooks for whatever may come. It is a very effective way of ground-

baiting, and they seem never to do much without it. I have had many

good days in both places, but if one goes to the outer ground you should

go:in a larger boat as being safer. I, personally, often went in a fisherman's
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boat with him, but one disadvantage lies in this, the boats are ancient and

for years have been used for fishing purposes, and every crevice and corner

is stuffed with the accumulations of years of fisherman's garbage, and the

odour that exudes is awful. This, added to a bit of a jump or swell, is

very often the last straw, and I have suffered from mal de mer in these

boats, when otherwise I should never have had even a suspicion of

a head,

Down by the rocky islets afore-mentioned there is in the hot weather

some of the prettiest fly fishing to be had that I have ever come across out

here. On the southernmost of the islets is a broad, flat, rocky ledge, and

we used in the old days to go down there, take a small tent, or sometimes

only a piece of canvas to rig up for a shelter, have our servants with us

to get breakfast ready, and then and there begin to fish. The most favourite

flies were a March Brown and a very large Red Spinner, Our takes consisted

of mullet, some garfish, a curious looking fish, which I have long since

recognised as Megalops cyprinoides, and which has a good deal of the

look of a herring about it ; and occasionally a deeper thinner looking fish,

something like a perch, which I have never been able to identify ; and on

one or two occasions we have had, as a great piece of luck, a small " hilsa
"

{Clwpea ilisha). The majority of the fish we caught were either mullet

or the Megalops, and many a dozen have I had of these. Sometimes a shoal

of them would be swimming past slowly, and as long as they remained

within reach they would take. No amount of hooking fish would disturb

the others, they simply held on the even tenour of their way, and as long

as they were within reach it was all right. This fishing was best in the

latter part of the hot weather, and, as far as I know can only be had in the

hot weather. A friend of mine, now a Major R. E., was out one day, and

laying down his rod for a few minutes, with the flies in the water,was surpris-

ed when he came to recover his line to find that he had something quite out

of the way on ; after a short time of careful playing, during which, what-

ever he had on would only move in a sluggish manner, he managed to reel

up and eventually land a Very beautifully marked and exceptionally

large crayfish, while his line had been left in the water the flies

had sunk to the bottom, and the crayfish prowling around had

probably been struck with the novelty of a red spinner in such a

situation, and had promptly annexed it. The fish had fairly taken the fly

and gorged it, and could not possibly have got away except by a break.

Talking of hilsa, it is hardly fair to pass over this fish altogether, although

from an angler's point of view, it is almost worthless, being very seldom

taken on a hook at all, but the hilsa is such a well known fish out here, that

a, few words concerning it may not be out of place. It is a seafish, which,

annually, like the British Salmonidce, ascends the rivers for spawning

purposes. In appearance it is like the chad, never attaining any great size,
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an. adult averages, I believe, under Iflbs, They assemble in the early part of

the rains at the mouths of the larger rivers, and when the floods come down

they run up extraordinary distances inland for spawning purposes. It is as

an article of food that it is so highly prized. Far and away the most

delicious fish we have, its flesh resembles that of a herring with a flavour

of salmon thrown in and is very rich and satisfying, Its only draw-,

back is that you cannot put the smallest morsel into your mouth without

being almost choked with bones. It is marvellous where the bones

come from, and though very small and as flexible as hairs, it is impossible

to swallow them. It is said, but I do not believe it, that it is possible to

carve a hilsa in such a way that the flesh can be got without bones, though I

have never seen it done ; but in spite of this it is a treat to get one fresh.

At the mouths of the larger rivers the netting of hilsa is a regular industry,

and they are picked and salted and put up tvith tamarind, and preserved in

many ways, and there is an enormous sale for them. Modern civilisations,

however, in the shape of engineering works, such as dams, dykes, etc., built

across rivers for the sake of utilising the water for irrigation, has interfered

largely with this fish. They can no longer get the same run up the rivers

for spawning, and as they cannot spawn in the sea water, the consequence is

that they are decreasing in numbers rapidly, and, if this goes on, in some

rivers it is only a question of a few years and they will be extinct. I believe

that attention has been drawn to this lately and that steps are being taken

to assist the fish in their migration up-stream.

The case of the hilsa out here and the case of the salmon in the British

Isles is very similar.

It is time for me to wind up. I am afraid, as it is, that I have taken up

too much of your valuable space, but the fact is that it is nearly impossible

to deal curtly with the capabilities of a fishing station like Karachi, and to

confine oneself to a single species of fish. Old memories come back of good

days and heavy baskets amongst different sorts of fish, and as the object of

these papers is to put before your readers what they might look forward

to and expect if ever their lines were cast out here, I must perforce be for-

given if I have entered rather fully into details.
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THE GREAT INDIAN SPIDERS.

The Genus Pcecilotheria : its Habits, History, and Species.

By R. I. rOCOCK, of the British Museum of Natural History.

With a Plate.

Part 1.

—

Ohservations on the Habits and History of the Genus.

The Genus Pcecilotheria is a representative of that great and almost

cosmopolitan group of spiders which was formerly included under the

comprehensive title 31ygale—a term which is still to be found in many recent

te it-books of zoology and also in popular works on natural history, where

special reference to them is made on account of their size and alleged pro-

pensity for killing and eating small birds. The truth on this point appeara

to be as follows :

—

Madame Merian, who was one of the first to make known the existence of

these large spiders, although stating that the species she observed in Surinam

feeds mostly on ants, asserted that they also take young humming-birds from

their nests v hen the supply of insects runs short ; arid this description is

accompanied by a coloured fisjure of a spider devouring one of these birds.

The accuracy of this observation was subsequently confirmed by Mr. Bates,

and who also gave illustration of the destruction of a small bird by one of

these great spiders. A similar story accompanied by another figure is told in

' The Illustrated Natural History ' by the late Rev. J. G. Wood. Thus from

the small substratum of fact established by Madame Merian an se the wide-

spread and >ensational belief that the staple article of food of these spiders

consists of small birds. Asa matter of fact, there is no doubt that they feed

almost entirely upon insects ; but they will certainly also kill and devour

any living animal they are powerful enough to overcome. In support of this

statement and of those made by Madame Merian and Mr. Bates it may be

added that during his stay in Borneo Mr. A. Everett captured a specimen of

the species I have described as Phormlngochilus tigrinus in a bird's nest,

where it had killed the young bird ; and that the specimen of Pcecilotheria

described below as P. regalis and figured in ihe accompanying plate was

when captured, devouring a small rat which presumably it had killed.

Apart from diet, these large spiders differ somewhat in mode of life. Most

of them live on the groun 1 beneath stones or in deep burrows which are

excavated in the soil and lined with a layer of silk, to prevent the in 'all of

loose particles of earth or sand. Others, again, are found in trees, where they

spin a light silken domicile either between forked branches, or in. the hollow

trunk, or in leaves rolled up for the purpose. The species of Pmcilotheria

are now known to be tr e-living forms. Colonel Yerbury, for instance, tells

me that in Ceylon he discovered P. fasciata on trunks of trees, where they

spin a light web in the angle formed by a projecting branch ; aud a specimen

of a species closely allied to P. regalis that was sent from the Thana

district in the Bombiy Presidency by Mr. A. G. :Edie fell off a tree when i

16
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was struck with an axe ; lastly, the specimens of the three S. Indian species

recorded below were captured in the stakes of timber cut in the forests

for fuel.

In addition to their great size, a feature in which they are scarcely surpas-

sed by any spider in any country, the species of Pcecilotheria are remarkable for

their varied colouring. The upperside of the body and limbs is ornamented

with blotches and stripes of brown and grey ; and since it is now known that

the spiders live on trees, there can be no doubt that this type of coloration

subserves the purpose of concealment, since it must harmonize very closely

with the pattern of a tree-trunk overgrown with patches of grey lichen and

moss. But the colouring of the lower side is startlingly different from that

of the upper, and is quite unlike anything that is to be met with in the

spiders allied to PcecilotJieria , though coloration of a similar kind is known to

occur in many species of the families Lycosiclce, Heteropodida', &c. This

coloration in most species is of a deep chocolate-brown or black tint

on the lower side of the thorax, abdomen, and coxae, while the legs are nearly

white or lemon-yellow, beautifully slashed with black bands and tipjed with

hairy pads of iridescent hue. It is at first sight puzzling to account for the

existence of such colours on the lower surface of a spider, where under

ordinary circumstances they cannot possibly be seen. But it is known that

when molested these animals rear themselves on their hind legs and brandish

the fore pairs and palpi in the air, adopting, in fact, a position in which the

colours are plainly displayed to^iew. Some of the other spide is mentioned

above belonging, e. g., to the Heteropodidm, which, although small as com-

pared with Pcecilolhc.ria, are yet of considerable dimensions, are l<nown

actually to turn on their backs when molested. Taking these facts inti con-

sideration, and remembering that black and white or black and yellow stripes

constitute the badge with which Nature, for purposes of protection^ has

endowed poisonous inedible animals, so that they may be at once recognized

by their foes and let alone—remembering, too, that these spiders possess

poison-glands of large size and are armed with irritating bristles, I have no

hesitation in ascribing the unusual coloration of the under surface to the

category of warning characters. They also possess a method of self-advertise-

ment, which no doubt subserves the same end, in the form of a stridulating-

organ lodged between the mandible and the palp, and consisting of vibratile

club-shaped rods and of bristles which set them a-sounding.

During 1898 the British Museum received from Mr, H. R. P. Carters-

representatives of three new species of PoBcilotheria j and since the British

Museum has examples of all the known species of this genus, I hasten

* I gladly take this opportunity of expressing my great obligation to Mr. Carter,

who, upon learning that ihe National Collection was in wtn' of (heee sipders, kii dly

wrote to his liiemls in S. Ii dia, and used his influence to such gi od purpose that I am

now able to add three fre^h st ecies of this genus to the faunistic lists of India.
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to describe these three new forms, together with one from Ceylon, and

to give a brief recapitulation of the history of the genus and of the

habits of the species, so that those willing to avail themselves of the

opportunity of collecting material of this group may know where to search

for specimens, and may learn what has been ascertained up to the present

time of the species. It is hoped, too, that they may be able to determine

the specimens they procure, and, particularly, may be brought to realize that

in all probability many more speci6c representatives of this genus exist than

have hitherto been discovered, so that the trouble of collecting even in

localities where these spiders have already been found will be well repaid

by results.

Apart from the chance that it offers of bringing new species to light, the

acquisition of fresh material will teach us a great deal about such matters

as the variations to which these spiders are subject as they pass from the

younc; to the aflult condition, and of the differences that obtain between ihe

two sexes both before and after maturity.

For example, out of the four species that are here recorded from S, India,

we only know the two sexes in one instance, that is to say, in the case of

P. regaJis. Of the others, P. vittaia is represented in the British Museum
collection by a singl*^ male, P. metallica by a single female, and P. formosa

by several females but no male. Again, the alleged Penang species

P. striata is also only known from the female sex. This is true as well of the

Ceylon species P. ornata, although fortunately in the case of the remaining

two species from this island, namely, P. fasciata and P. suhfusca, we possess

examples of both sexes. And since, owing to the great sexual differences

that spiders present, our knowledge of a species is very incomplete until both

male and female have been captured, it is clear that much still remains to

be acc^mplished in the case of more than half the species that have been

established.

Judging of the species of Pcsdlotherki of which the males and females are

known, it may be asserted with regard to specimens of the former sex that

they resemble the females in the coloration of the Lov-er surface of the body

and limbs, but that the upper surface is much more uniformly tinted, the

pale bands and patches being far less clearly defined. They also resemble

the females in the development of the femoral fring'^s on the legs ; but they

differ strikingly from them in the much smaller size of the body and the

relatively much greater length of the limbs, and also, as in the case of all

spiders, by the presence of the so-called palpal organ on the tarsal segment of

the palpus or short limbs of the first pair. This is the intromittent organ of

the male, and in Pcecilotheria takes the form of a horny pear-shaped structure

with three sharp crests running spirally round its narrow apical portion.

The earliest known species of the genus Pcecilotheria was described by

Latreille as Mygale fasciata, and was based upon the figure of a large spider
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named 4»'awea maaima mZomca, published in Seba's 'Thesaurus,' vol. i.,

pi. Ixvii. The ivne fasciata, therefore, is a Ceylonese species,

C. Koch, who was practically the first to dismember the old genus Mygale

of Latr^ille and Walckenaer,in 1850 gave to this Ceylon spider the generic

name Scurria. Unfortunately this name had three years earlier been applied

to a mollusk, and since it is against the rules of zoological nomenclature for

the same name to be used for two distinct animals, Simon in 1885 proposed

Pcec'ilotheria to replace Scurria of C. Koch.

Up to 1885 the genus Pcecilotheria, with its supposed single species /ascmto,

was considered to be peculiar to the island of Ceylon. In that year, how-

ever, Simon recorded the occurrence of the species from Ramnad, in tha

Madura district of S. India (Bull, Soc. Zool, France, 1885, p. S8 . Touching

the accuracy of this determination, it is permissible to have doubts; never-

theless the discovery that the genus is not confined to Cevlon was important.

No one, however, seems to have suspected the existence of more than one

species of Pa^ciZoi^eWa u}» to 1895. Early in that year I worked out the

material of this genus contained in the British Museum, with the result

that two well-marked, sharply defined species of the genus were found to

occur in Ceylon, another in S. India, and a third in the island of Penang*.

These species were briefly described in the February number of the ' Annals. '

The discovery of two species in Ceylon of course raised the whole question

as to which of the two was the genuine fasciata. The two species seem to be

equally common in the island, and it was quite certain that specimens

of both species were preserved in the various collections in Europe and were

passing under the name /asc«ato.

Reference, however, to Seba's original figure, imperfect in many respects

though it be, shows that the pattern of the upperside of the abdomen in the

original/asc/ato consists of a pale longitudinal band surrounded by a narrow

dark brown border,whence narrow stripes of the same colour run on to the sides

of the abdomen very much as is shown in the case of P. regalis m the accom-

panying plate. This type of coloration is very noticeable in one of the Cey-

lonese species, but not so in the other. To the former, therefore, I restricted

the navae fasciata, and described the latter as a new species suhfusca. The

most striking differences between the two, however, do not consist so much in

the pattern of the abdomen and carapace, as in that of the underside of the

legs, the femoral segments of which are beautifully banded black and 3 elluw

in fasciata, -which in suhfusca they are of a uniform chocolate-brown tint.

The other two species that were described in that paper, namely, the one

from Penang and the one from S. India, have the femora banded some-

what as infasciata, and two out of three from S. India and the one from

Ceylon established in the following pages ate similarly coloured, while the

fourth more nearly approaches suhfusca in having the femora unstriped.

* For correction df this locality see note on p. 132,
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Part 2.—Descriptions of the Species.

(1) Poecilotheria faseiata (Latreille), (PI. ^, fig. 2.)

Maygale fascHta, Latreille, Nouv. Diet. d'Hist. Nat., xv. p. 304 (1803) ; also Hist.

Nat. Crust, et Ins., viz. p. 160 (1801), &c. ; Walckeuaer. Hisc. Nat. des Aran^ides

iv. I, with fig. (1806); Hahn, Mouographie der Spinnen, pi. i. (1820) ; id. Die

Arachnidea, ii, p. ()5, fig. 157 (1834) ; C. Koch, Die Arachnjden, ix. p. 41. fig.

717 (1842).

Sourria faseiata, 0. Koch, Ucbdrsicht des Araohnidensyst, pt. v. p 74 (1850).

Poecilotheria faseiata, ^\mon^'Qn\.\.^OG.7AOo\. B'r., 1885, p. 38 ; Pocock, Ann. &
Mag. Nan. Hist. (6) iv. p. 171. •

Loc. Ceylon (Trincomali, Kandy).

The Museum has specimens of this species merely ticketed " Ceylon,"'

The only example with exact localities are an adult male and a young female

from Kandy {Col. Yerbury^, and an adult male from Trincomali (P. Basseit

Smith).

For the sake of comparison I append measurements f of an adult female

and male example of this species :—
$ . Total length 46 ;

length of carapace 24, width 20 ; length of first leg

77, of second 67, of third 55, of fourth 67
;

patella and tibia of first 28 of
fourth 23

;
protarsus of fourth 17.

^. (from Kandy). Total length 35 ; length of carapace 16*5, width 13'8-

length of first leg 66, of second 57, of third 47, of fourth 60, of palp 3r5 •

tibia of fourth 13"8
;
protarsus of fourth 16'5, of first 15.

• In the above list no attempt has been made to give a complete quotation of tJie references

to this species. The works that are cited are those i bat contain the original references to

the name, those that contain figures of the species to which the name "faseiata" has been
applied and i hose that ontain changes in the nomenclature of the genus. Nor must thp
inclusion of these refereoces under one heaTing be takfn as evidence that I consider

cospecific all the spliers that hive been referre I to faseiata by the various authors cited
above. They may all belong t > the same species, but the published figures and descriptions

are not safficiently accura'e and detailed to carry conviction on the point.

t In this and all cases the length of the leg is taten from the base of the femur to the
tip of the tarsal claws, and does not include the trochanter and coxa.

The leg measurements must, however, in certain cases be used with caution, for as
compared with the carapace, ihese appendages are longer in smaller (younger) than in larger

specimens ; in other words, with increase of s'ze the carapace increases in length more
rapidly than the legs. The total length in the table of measurements includes the carapace
and abdomen, but not th^ jaws (mandibles). The length of the abdomen, however, is of little

importance, since in living specimens it varies greatly in size in accordance with the full-

fed ot txs ing condition of the spider, and in Museum specimens in accordance with the
method of preservation whether in a dry state or in alcohol. Since the carapace is not
Subject to these alterations, 'he lelative size of two spiders may be estimated by the length

of this plate, which may be taken as the standard in Arachnoid mensuration.
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(2) Pceoilotheria tuhfvsea, Poc.

Sourria fasoiata, Ausserer, Verb. z.-b. Ges. Wien, 1871, p. -199, & {aot fanciata

)

Latr., C. Koch. &c.).

Pceeilotheria subfusca, Pocock, Ann. & Mag. Nat. Hist. (6) xv. p. 171 (1893).

Log. OeyloD (Peradenia, PuDd?iloya).

As ia the case of P. fasoiata the British Museum has many specimen t of

this species from Ceylon, but only four of these have a definite locality.

These are an adult male (type) and female from Pundaloya (E, E. Green),

and a pair of females from Peradenia (Freeman coll).

Au?serer failed to identify this species from want of material wherewith to

check the constancy of the differences between it and P.fasciata. The latter

was known to him only from tlie female, and his example of this specie- was

a male. The coljur variation Letween the two he regarded to be of a sexual

nature.

The following are the measurements in millimetres of the adult female col-

lected by Mr. Freeman at Peradenia, and of the adult male obtained by Mr.

G-reen at Pundaloya:

—

$. Total length 48 ; length of carapace 25, width 21; length of second leg

67, of third 58, of fourth 69; patella and tibia of second 25, of fourth 25
;

protarsus of fourth 17.

$. Total length 31 ; length of carapace 15, width 13 ; length of first

leg 61, of second 56, of third 48, of fourth 60; tibia of fourth 14
-,

protarsus of fourth 16, of first 13-3.

(3) Pceeilotheria vittata, Poc.

Pceeilotheria vittata, 'Poc, Ann. & Mag. Nat. Hist. (6) xv. p. 172 (1895).

Loc. S. India or Ceylon (Mr. Fanshawe's coll.)

A single male example only is known.

This specimen presents the following measurements in millimetres :
—

Total length 34 ; length of carapace 17, width ]5'2
; length of first

leg 72. of Sfcond 63, of third 57, of foirth 66
;
protarsus of fourth 18,

of first 17-8
; tibia of fourth 15.

(4) Pceeilotheria striata, Poc.

Pceeilotheria striata, Poc,, Ann. & Mag. Nat. Hist, (s)) xv. p. 172 (1895).

Loc. Penang (Hardwicke coll.').

One specime 1 only of this species is known. The kcality assigned to

it is, perhaps, erroneous, since no spider resembling a Pceeilotheria has

been taken in Penang by any collectors of recent years. Nevertheless,

until this particular species is discovered elsewhere, which up to the

present time has nrit taken place*, there are no conclusive reasons for

rejectit g the authenticity of the label on the type specimen.

The measurements of the type specimen are as follow :

—

Total length 45 ; length of carapace 25, width 21'5
; length of first

* For correction on this sta'eaeut, s«e Kofce on p. J32,
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leg 85, of second 72, of third 59, of fourth 74
;

patella and tibia of first

31, of fourth 26
;
protarsus of fourth 19.

( 5) Pcecilotherm regalis, sp. n, ( PI. A, figs. 1-1 &.)

Colour :—Head-shield or carapace covered above at the sides with

grey hairs, tinged here and there with jellow, its middle third occupied

by a pair of sinuous longitudinal bands which start on each side of the

ocular tubercle and pass backwards to the posterior margin, uniting with

each other for a short distance midway between the ocular tubercle and the

thoracic fovea. Abdomen ornamented above with a broad whitish-jelJow

band, with its sinuous lateral edges bordered with deep blackish-brown,

sides of the upper surface pale mouse-browr, and furnished with chocolate-

brown obliquely transverse stripes, which pass from the black edging of the

median band to the deep chocolate-brown colouring of the lower surface •

lower surface of abdomen and the epigastric area in ifront of the generative

fold deep chocolate-brown or black, but behind the epigastric fold there is a

broad transverse yellowish-red band passing right across the abdomen from

side to side and embracing the posterior breathing-organs. Mandibles dirty

greyish-brown above, black below towards the tip. Palpi greyish-white

above, brownish on the upperside of the femur and tarsus, with black lines

on the tibia and patella ; lower and inner sides of femur deep velvety black
;

patella white below, with a brown spot on each side ; tibia whitish below,

tinted with brown in the middle, with a large brown patch on each

side.

Legs brown, variegated with grey
; the extremities of the segments greyish-

white, a pair of lines of white spots on the tibi^ ; tarsi with two pairs of

reddish-brown spots— one pair at base, one at apex ; coxae and trochanters

pale above ; lower and under sides of femora, patelte, and tibiae of first and

second legs bright lemon-yellow, of third and fourth pairs bluish-white
; the

femora and tibiae ornamented with a broad blackish-brown band in the distal

half, but with only a very small brownish spot or stripe at the base of the

inner side ; these bands are narrower than the pale area at the base of the

femora, but thicker than that at the tip
;
patella also with a brown stripe or

spot at the tip, the stripe on patella of third and fourth very narrow
; base of

protarsus of third and fourth bluish-grey.

Carapace shorter than patella and tibia of first leg, almost equal to those

of second, exceeding those of fourth
;
patella and tibia of fourth less than

of second.

Femora of palp fringed externally and internally ; femora of first and
second leg also fringed externally and internally at the apex ; the trochanters

of the first and second legs also fringed in front.

Measurements m millimetres.—Tofal length 53 ; length of carapace 25, -widti,

21 ;
length of first leg 75, of second 66, of third 55, of fourth 67

;
patella and

tibia of first 28, of fourth 23*5
; protarsus of fourth IS'S.
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Loc. Arkonam in the North Arcot District of the Madras Presidency.

Taken in timber brought from the Eastern Ghats (S. R. P. Cartel-).

The type of this species is a fine adult female example which Mr. Caiter

brought alive from India and deposited in the Zoological Gardens at Regent's

Park. Unfortunately the animal did not long survive the journey to London.

I am much indebted to Mr. Arthur Thomson, the head keeper, for the pains

he took in the preservation of the specimen and for bringing it to the Bri-

tish Museum, at Mr, Carter's request, when it was thoroughly dried.

The species much resembles the Ceylonese P. fasciata in the colouring of

the body and limbs, but may be at once distinguished as from all the other

known species of the genus by the presence of the broad reddish band on the

lower side of the abdomen. It further differs ivom fasciata in the breadth

of the bands on the lower side of the legs and the presence of tbe fringes of

hairs on the femora of the palpi and front legs. In both of these respects it

approaches the Penang species P. striata. P. striata, however, is a longer-

legged form, having the carapace shorter than the patella and tibia of the

fourth leg, &c. (Compare measurements of the types.)

The British Museum possesses a dry example of what appears to be a male,

specimen of this species from Koorg {Mr. Macgilligan's coll.). It presents

the following measurements :

—

Total length 32 ; length of carapace 17"5, width 15'5 ;. length of first leg 73,

of second 63, of third 52'5, of fourth 65
;
protarsus of first 16'3, of fourth

17-2
; tibia of fourth U'S.

We also have ah immature and badly preserved female specimen from the

Nilgiri Hills {E. W. Oates), and a very much rubbed adult female from Daha-

nee in the Thana district. North Konkan {A, G. Edie).

(6) Poiciloiheria formosa,sp. n.

Colouring of the upperside of trunk and limbs much like that of

P. regalis ; the brown bands on the thorax much wider and spreading more

over towards the margins ; the pale band on the upperside c f the abdomen

less noticeably lobate posteriorly, with the biown band that circumscribes

it and the brown stripes that radiate from it less clearly defined ; there

is also a larger pale area of the extremities of the tibi^ and protarsi

of the legs, and the upper sides of the tarsi of the legs are not distinctly

spotted ; the lower sides of the legs and palpi are strongly striped, but

the tibia of the palp is entirely brown beneath, and the legs are much

more of a uniform dirty white, the anterior pairs being only tinted

with yellow, and the posterior pairs without the bluish tinge ; the dark

stripes, too, are blacker and narrower ; there is, moreover, a largish black

patch on the inner side of the anterior femora at the base, and there

is- no white distal band on the lower side of the femora of the third and

fourth legs, or, at all events, at most a very narrow one spreading down from

the dorsal side ; and the bands on the patella of the third and fourth legs are
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broader than in P. regalia. Finally the lower side of the abdomen is entirely

chocolate-brown, without a pale band.

Legs of first and second pairs shorter than in P. regalia, the carapace being

as long as the patella and tibia of the first leg and longer than those of the

second by the grey spot on the protarsus
;
patella and tibia of fourth a little

longer than of second ; femora and trochanters of palpi and anterior legs not,

or at all events only very slightly, fringed.

Stridulating-organ on maxilla consisting of a short cluster of two rows

of longer and shorter clavate bristles, with usually two or three strong black

tooth-like ridges removed a little distance from the distal end of the

cluster.

Measurements in millimetres of type specimen.—Total length 54 ; length of

carapace 26, width 21 ; length of first leg 69, of second 61, of third 54, of

fourth 65 ;
patella and tibia of first 26, of fourth 23 ;

protarsus of

fourth 16,

Log. Kadiampatti and MuUapdram, in the Salem District, Sheveroy Hills

{H. R. P. Carter and H. C. West). Taken in stacks of locomotive

firewood.

This species differs from P. regalis in the characters pointed out in the

diagnosis. It resembles P. fasciata in the absence of the femoral fringes of

hair, these being the only species with banded legs in which these fringes are

not developed. It, however, differs entirely from P. fasciata in the much

whiter colour of the lower side of the legs ; the much greater width of the

black femoral bands, and the uniform chocolate colour of the lower side of

the tibia of the palp. It is also a much shorter-legged species than P. fasciata^

a species in which the carapace is considerably shorter than the patella and

tibia of the first leg.

Tbat this species is not based upon females of the S.-Indian species already

described as P. vittata, which might perhaps be suspected from the

fact that the two somewhat resemble each other in the whitish colour

of the underside of the anterior femora, is shown by the absence of tbe

femoral fringes, which are highly developed in P. weiiate, by the pale colour

of the under surface of the tibia of the palp in P. vittata, this seg-

ment being uniformly chocolate-brown in P. formosa, by the presence in

P. formosa and the absence in P. vittata of a dark basal patch on the inner

side of the anterior femora, and by the darker colour of the underside of the

femora of the third and fourth legs in P. vittata.

(7) Poecilotherla metallica, sp. n. (PI. A, fig. 3.)

Colour of carapace and abdomen much as in the other species, but the dark

bands on the carapace more widely separated mesially and the pale band on

the abdomen much less distinct and traversed by a darker stripe ; upperside

of legs and palpi tolerably uniformly coloured and becoming darker towards

the extremities, showing faint metallic lustre ; tarsi not spotted above
\

17
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protarsi with a thin brown stripe ; tibiae with very indistinct lines of yellow

spots ; lower side of palpi entirely deep brown, with faint metallic blue

lustre ; lower aide of anterior legs blackish-brown, with strong metallic blue

lustre, and a large orange-yellow patch on the under and inner sides of the

base of the tibia ; third and fourth legs uniformly coloured below, with a

similar but smaller tibial spot and much less metallic blue tint ; lower side

of abdomen uniformly chocolate-brown.

Carapace shorter than patella and tibia of first leg, a little longer than

those of second and fourth leg
;
patella and tibia of fourth a little longer

than of second.

Measurements in millimetres.—Total length 52 ; length of carapace 23*5,

width 20 ; length of palp 37, of first leg 65, of second 59, of third 52, of

fourth 64 (all measured from base of femur)
;

patella and tibia of first 25,

of second 22, of fourth 23
;
protarsus of fourth 15.

Loc. Near Grooty, 257 miles from Madras. A single female specimen

taken in the engineer's bungalow on the north-west line of the Madras

Railway, and sent to Mr. H. R. P. Carter by Mr. H. C. West, chief engineer.

This species may be easily recognized by the uniformity of the colouring

of both the upper and under sides of the legs and body, by the metallic

lustre of the under surface of the legs, and the single orange-yellow patch on

the tibiae,

(8) Pceeilotheria ornata, sp. n.

Colour very like that of P. fasciata ; femora of anterior legs yellow,

with a black basal internal patch as in fasciata, but with the stripe in

the distal half of the segment much broader ; femora of third and

fourth legs whitish below, as in fasciata, but with the distal black stripe

very broad on the third leg, and broader than the pale basal portion, and

on the fourth leg as broad as the basal pale portion. In fasciata the

black stripes on these femora are narrow, much narrower than the pale basal

portion.

Further differing from P. fasciata in possessing, like the Indian species, a

thick fringe of hairs along the outer side of the femora of the first and

second leg, and in a lesser degree of the third leg. In the examples of

fasciata known to me these fringes are not present.

Measurements in millimetres.—Total length 46 ; liength of carapace 19, of

first leg 64, of second 58, of third 49, of fourth 61 ;
patella and tibia of first

24, of fourth 21
;
protarsus of fourth 15.

Loc. Ratnapura, S, Ceylon {Rev. J. Burrows).

The differences between this species and P. fasciata have been sufficiently

dealt with in the description. In most of the characters in which it differs

from P. fasciata it approaches P. striata, but has the femoral stripes much

narrower, and possesses a black patch on the inner side at the base of the

anterior femora, which is absent in P, striata.
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Table for the Determination of the Jcnoum Species of Pcecilotheria, based

upon Female^.

a. Femora* of legs a uniform dark colour beneath and on the

inner side, not striped black and white or black and yellow
;

(anterior femora not fringed).

a'. Legs and palpi conspicuously banded on their upper sides,

the lower and inner sides of the palpus and of the first and

second legs showing a conspicuous yellow spot on the apex

of the femur, the basal half of the patella and at both ends

of the tibise, the spot on the base of the tibia occupying

barely one-third of the length of the segment; third and

fourth legs similarly banded, but with smaller spots ; legs

without strong metallic blue reflections below subfusca, Poc.

b^. Legs and palpi scarcely noticeably banded above, the lower

side of palpi uniformly dark coloured ; lower side of legs

similarly dark coloured, but with a large orange-yellow

spot at the base of the tibia and extending over nearly

half its length ; legs (especially the anterior two pairs)

with strong metallic blue reflection below metaUica, sp. n.

b. Femora of legs whitish or yellow beneath and on the inner

side, the first and second pairs, and usually the third and

fourth also, with a conspicuous black stripe on the distal half

beneath
;
(femora fringed or not).

a ^. Lower side of abdomen with a broad reddish transverse

band behind the genital fold
; (femora of palpi and anterior

legs fringed; anterior legs lemon-yellow beneath, with

broad black stripes
;
posterior legs bluish-white, with broad

stripes ; no internal basal spot on anterior femora) regalis, sp. n.

b^. Lower side of abdomen a uniform chocolate-brown or black,

without a broad reddish band behind the genital fold.

ffl*". Tibia of palpus a uniform deep chocolate-brown

beneath
;

(lower side of legs whitish ; the anterior

femora with inner basal patch and broad distal stripe ;

femur of third leg at most weakly banded, of fourth not

banded below ; their segments on the anterior legs with-

out fringes) formosa, sp. n.

b^. Tibia of palpusipale beneath, with at most traces of black

patches extending inwards from the sides of the

segments.

a*. Femora of legs without well-developed fringes ; black

stripes on the lower side of anterior femora narrow,

also very narrow on femur of third leg, and absent on

* The legs of spiders consist of seven segments, named as follows from base to apex :—

coxa, trochanter, femur, patella, tibia, protarsus, tarsus. In the palpus (the small front

leg) the protarsus is absent.
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lower side of femur of fourth (with a basal spot on

inner side of anterior femora ; anterior legs lemon-

yellow, posterior bluish-white) faseiata, Latr.

b*. Femora of legs with well-developed fringes ; black

stripes on lower side of femora of all the legs very

broad as compared with .fasoiata.

a*. With a distinct black basal spot on inner side of

femora of first and second pairs ; black band on

inner side of anterior femur only about half the

width of the lemon-yellow basal portion ornata, sp, n.

b^. Without a distinct internal basal patch on the an-

terior femora ; black band on lower side of anterior

femur almost as wide as brownish-yellow basal por-

tion of segment striata^ Poc.

The males may be determined as follows, neglecting for the present certain

differences in the structure of the palpal organ, which are easy to detect and

figure, but difficult to describe :

—

a. Lower side of femora brown, not banded
;
(femora of palpi and

of first and second legs not fringed either externally or at

the apex internally) o , subfusoa, Poc.

b. Lower side of femora of first and second legs yellow or white,

with a conspicuous black stripe near the distal extremity.

aK Femora of palpi and of first and second legs with at most

a small external fringe ; black stripe on femora of legs

narrow ; a black patch at the base of these segments on the

inner side
;

(anterior femora lemon-yellow ;
posterior

femora chalky or bluish-white) faseiata, Latr.

b^. Femora of palpi and anterior legs with well-developed

external fringe ; bands on femora broader ; no basal

internal black patch on these segments,

ffl^. Abdomen uniformly brown below, as in faseiata ; femora

of anteror two pairs of legs nearly white, of third and

fourth pairs uniformly greyish-brown, not distinctly

banded • vittata^ Poc.

b"^ . Abdomen with broad transverse pale band behind genital

fold ; anterior legs lemon-yellow beneath
; posterior legs

bluish-white, and very distinctly banded with black regalis, sp. n.

Note on the Locality of Pcecilotheria striata.

During the passage of this paper through the press, I have received from

the Bombay Natural History Society a specimen of Pcecilotheria ticketed S.

India, and apparently specifically identical with the type and hitherto only

known representative of P. striata. Thus the suspicions that I have always

held that the alleged locality for this species, namely Penang, would prove

to be more than doubtful, and that the species itself would turn up either in

India or Ceylon, are amply confirmed. In view of this discovery, I think we
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may confidently regard Poecilotheria as peculiar to S. lodia and Ceylon, where

it is now known to be represented by eight species.

In the same consignment of spiders from Bombay is a specimen of P. regalis

from Matheran, which shows that this species has a wide range in S, India.

EXPLANATION OF PLATE A.

Fig, 1. Poecilotheria regalis, sp. n., nat. size, drawn from photograph of a female

example, from Arkonam.

Fig. 1 a. Ditto. Lower side of abdomen of same specimen, showing pale yellowish-

red band (a) behind genital fold.

Fig. 1 b. Ditto. Front leg from inner aspect, showing black band (a) and fringe

(J) on femur.

Fig, 3. Poeeilotheria fasciata, Latr. Inner view of front leg for comparison with

1 h, showing thin stripe (a) and basal black patch (J) on femur ; also the

absence of femoral fringe.

Fig. 3. Poecilotheria metalUca, sp. n. Inner view of front leg, showing uniform

dark colour with exception of orange-yellow tibial spot.

(The above appeared in the Annalt and Magazine of Natural History Ser. 7, Vol,

II, January, 1899.)
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YAK SHOOTING IN THIBET.
By Edgar Phelps,

{Read before the Bombay Natural History Society on IQth January, 1900.)

What is a Yak ?—is a very reasonable question to be asked. The answer

is—the wild Ox of Thibet, Bos grunniens. To find Yak in any numbers the

sportsman must journey as far East as the great Salt Lake plateau of Thibet,

and it is to some of the incidents, and accidents, of an expedition there and

back that I now propose to shortly introduce our readers.

Those who cross the Thibetan frontier solely for purposes of sport have, or

should have, one main object in view, namely, to get into and out of the coun-
,

try as quietly and peaceably as possible, and to avoid contact with the natives

altogether ; for the very good reason that the Thibetans, acting under the

influence of the Buddhist hierarchy, which governs the country with the

scourge of superstition from the City of Lhassa, resent vi et armis any

attempt of the foreigner to enter and explore their inhospitable, barren and

wind-swept steppes.

To effect its purpose, therefore, an expedition must be practically self-

supporting, and to render it so a great deal of calculation, combined with

experience, is necessary as to the nature and amount of grain and^other food

supplies for man and beast which have to be carried.

The nominal starting point of our expedition, as of almost every recent

expedition, whether to the Pamirs, Turkestan, or Northern Kashmir, was

Srinagar, the capital of Kashmir ; but our real base of operation was Leh,

the capital of Ladak, about 14 marches south-east of Srinagar.

My companion, Gerry Milne, had come all the way from Australia to join

me, and I feel that I was particularly fortunate in having such a genial

companion on an expedition, during which one's temper was often put to

the severest of tests.

We spent a fortnight in Srinagar, buying ponies, and fitting out generally.

The experience of two journeys into Chinese Turkestan, and on to the

Pamirs, have taught me that the Kashmir hill pony is by far the best animal

to trust to for transport purposes in high altitudes, where grass is generally

scarce, and dry grain the staple diet. These little beggars stand about 12

hands, and will carry a load of 200 lbs . There is considerable amusement,

not to say annoyance, to be got out of the purchases. The owner will gene-

rally begin by asking 100 rupees, whereupon one promptly offers 75 rupees,

and perhaps, after two or three days' patient bargaining, the purchase will be

completed at an average of about 40 rupees. As to saddles, I find that the

Yarkandi pack saddles are by far the best to use. They are made of reeds

covered with felt, and can be procured to order in Leh for about 7 rupees

each.

Another most important point to look to is shoeing, and in choosing caravan

drivers I am always careful to get men who thoroughly understand the Job.
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On the present occasion I had not much diflGculty in this, for having had so

many in my previous caravans in Central Asia, I easily picked some of them

up again, and was most fortunate in getting an Argoon, Russool GuUwan
who was with me twice before, to again come as headman. His accomplish-

ments, over and above the general superintendence of the outfit, included

rifle cleaning, skinning, and waiting at table.

One word as to our battery. Gerry shot throughout with a Mannlicher, and

found it most satisfactory in every way. My battery consisted of a double-

barrelled 12-bore paradox, a double-barrelled *450 express, and a double-

barrelled '303 rifle, all built by Holland and Holland. I practically

did all my shooting with the -303, using a cartridge loaded with 37 grains of

refleite powder, and a split bullet of 215 grains. The -303 has a great ad-

vantage over the '450 express on account of its flat trajectory, an advantage

which is greatly emphasised in a country like Thibet where, owing to the ex-

treme clearness of the atmosphere, distances are very hard to judge accurate-

ly. I found the cartridge I have described to be quite good enough for

Yak, except upon one occasion, which I will mention later, and perhaps even

then it was not altogether the fault of the cartridge. There is one other

very necessary addendum to one's battery, and that is a really good tele-

scope. It is extremely hard sometimes to distinguish a Cow from a Bull-

Yak even at a comparatively short distance, and a good telescope will often

save one a long weary stalk ending in disappointment.

Well, to begin with, we left Srinagar for Leh on the evening of June 27th.

Of our journey to Leh I need say little, except that, owing to the unusually

swollen state of the rivers, we found several of the bridges carried away, and
were therefore compelled to make long detours, which delayed us nearly

four days. We had one nasty experience on July 6th at the Soroo river

which was crossed by a Jhula or rope bridge, made of twisted birch twigs,

the larger bridge designed for pony traffic having been carried away by the

recent floods. Three Baltis entirely against our wishes had joined our

caravan in Srinagar, and when we reached the Jhula, which, owing to the

flood, was in the middle nearly two feet under water, two of them got over

safely with their loads, while the third funked it. One of his compatriots, a

brother I believe, thereupon recroased, and taking the load got half-way

over on his return journey, when he was washed oflE his legs, and after

hanging by his hands for a moment, disappeared into the raging torrent

befoce we had a chance of helping him. All that his brother did was to

loudly curse him for losing his load. Four or five days later the expedition,

as far as I was concerned, very nearly came to an end. I had the bad luck

to give my ankle a severe sprain, and you can imagine my feelings and

expressions when I at first imagined that it was a case of good-bye to Thibet.

Gerry, however, started in massaging it, and so effective was his treatment

that it gave me little or no pain after leaving Leh.
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We arrived there on July 13th, and immediately commenced to organise

our caravan. In this we were given every assistance by our good friends, the

Wazir of Leh and Captain G , the British Joint Commissioner, the

most kind and hospitable of men, being universally regarded as a sincere

friend by the traders and people of Ladak.

Among others I came across seven caravan drivers who had served with

me before, so I promptly re-engaged them. These men are half-bred Ladakis,

and are called Argoons. If you treat them properly they are the best

servants in the world. They put up with any hardship, and are always

cheery and ready to turn their hands to anything. Their pay is 10 rupees

per month, with an allowance of 2 lbs. of flour or rice per diem, which is

reduced to 1 lb. when fresh meat is plentiful. But perhaps the most

marvellous personality in Ladak or Kashmir, is a cook. Any of our

readers who are householders will know what it means to be told that

the kitchen range is out of order, cook "in bad humour—and as a

result, a bad and half-cooked dinner. How different in a Ladaki camp !

The kitchen consists of the lee side of a tent : the range is a hole

in the ground. The cook is never out of humour or in a fuss, but

patiently cooking, and serving a dinner of four or more courses in a

blinding snow or rain storm, with no fuel but wet roots and Yak

droppings, which he keeps at a red glow by an ingenious arrangement of

flanking shelter cloths, and this within half an hour of pitching camp. And

what a dinner a Thibetan antelope saddle can make ! Far better than the

primest Welsh mutton. A surfeit of Antelope, however, is apt to be disas-

trous at times : witness the case of one of our drivers, who very nearly died

from over-eating himself, and was in f^ct only saved by a prodigious dose

of pills of a well known brand, which were certainly worth the proverbial

guinea to that patient.

Our principal amusement in Leh was Polo. We played in the bazaar,

which consists of an open space about 200 yards long and 30 yards wide,

with a row of shops on^each side, which fortunately do not boast of plate

glass windows. The game was most exciting, not to say dangerous at times.

Of rules there were none, the teams sometimes consisting of as many as ten

or even fifteen players on each side, the ponies being of all sorts and sizes.

One did not mind the crowd of players so much as some of the modes of

attack. One of the most favourite tricks was for a player to ambush himself

in a shop, pony and all, and then, when an opportunity of a successful flank

attack presented itself, to charge out on sin unsuspecting player and fire him

across the bazaar. Gerry greatly distinguished himself in the more author-

ised aspects of the game, and quite upheld his Hurlingham reputation.

Having completed our arrangements and escorted by various friends,

Gerry and I shook the dust of Leh off our feet on July 28th, leaving an

American friend named Morse, who had decided to join our caravan, to
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follow us on the 29th. Our 6rst pass, the Chongla, which is about 18,000 feet,

we found easy going and free from snoAV. For a wonder I did not suffer

from mountain sickness, to which I am rather a martyr. I had taken a large

dose of chlorate ot-' potash as an experiment, and certainly found it most

effective as a preventative. Gerry opened the ball by potting a marmot at

about 100 yards with his Maunlicker, which was tidy shooting. The nest

day we dropped down to 13,000 feet, and found it very hot at a pbce called

Tanksi, where Morse joined us in the evening with bis caravan. During the

march we had a good view through the glasses of a peculiar beast in the

shape of a purely black wolf. We watched him for a long time, but could

not get a shot at him. Much to our disgust we had to wait two days at

Tanksi before we could collect what grain Ave. required. Gerry and I

had a long day's prospecting, but only bagged a small Burrhel. Cultivation

Ave found very scare, and what little there was of it Avas carried on

by means of irrigation, Avhile the vegetation consisted of a feAv stunted

Avillows and patches of poplars, the rest of the country being rocks and

sand.

Having collected our supply of grain, Ave started for good and all on August

Isfc, and it may be as well now to describe our caravan. It was made up of

Gerry and myself with 19 engaged caravan drivers, and our cook. We had 42

ponies, of which 12 were hired at 12 annas per march of 15 miles
; 50 trans-

port Yaks, hired at 8 annas per march with 15 drivers
; 10 goats for milk,

10 sheep, and last but not least, my Pamir dog. Of the 50 Yaks, 20 carried

grain for the ponies, the remainder were brought by the contractor to

supply the places of lame or sick beasts. Each Yak Avas loaded with 240 lbs.

I may say here that at every camp after crossing the Thibetan frontier we
buried grain and other supplies

;
so that on our return journey we had

only personal baggage and trophies to carry. Our object in doing so

was two-fold : firstly, to enable us to travel light, and secondly, to secure

for ourselves a line of retreat in the event of any opposition from
the natives. We found on digging it up that, owing to the dryness

of the soil, the grain had not suffered in the slightest degree. Our first

march was to Chucker Talow lake, over a good road, and the following

day, from the ridge overlooking the village of Proprang, we had a magnifi-

cent view of the Pangong lake. We were many miles away from it but on
account of the elevation and the remarkably clear atmosphere we could see

it stretching away for about 50 miles, making a glorious picture with the

deep sea-green colour of the water, in which the snow-capped mountains
were reflected, contrasting with the dull red of the cliff's and the hills

surrounding it. We were anxious to procure some fresh meat for the
caravan drivers, and on the next day, after crossing the Marmuchla Pass
we saw a herd of Kyang or wild asses, one of Avhich I shot, The idea

of eating an ass is not nice. I have had to do so on one occasion, and found
18
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it to be like inferior beef with a sour taste. The drivers, however, seemed to

think it most appetising. In spite of the heat during the day we determined

to make our marches as long as possible, and after two days, on one of which

we crossed the Mosikla, a nasty pass of 16,300 feet, we reached the junction

of the Changchimo and Panlong rivers. We found them in high flood, and

were forced to make a detour of 14 miles, and even then had great difficulty

in finding a ford. We were now at 17,000 feet,, and the view we got of the

country before us was far from encouraging. We could see a long series of

low, undulating sand hills, with no vegetation and scarcely any grass, very

similar to the Eed Sea littoral, with the one redeeming feature of a certain

amount of water, and a background of snow-capped mountains, Morse, in

spite of our persuasions, made up his mind to leave us, with the intention

of striking north to Yarkand, and then south to the Tagdumbash Pamir.

As he had no Chinese passports, I strongly advised him not to attempt the

journey : but without success, I subsequently learned that he got through

safely by dint of palavering the Chinese officials, and after shooting Ovis

poU on the Pamir, returned to Kashmir via Gilgit. Having bidden

good-bye to Morse and his caravan we left the river, and crossing two passes

of about 17,500 feet, on the top of one of which we saw a Hoopoo, we

travelled down a good road to Lumkang, and at Zaloom, 11 miles further

east, we found a fair amount of grnss, and plenty of boortza, or fuel

composed of wormwood and Yak droppings. Furthermore Gerry shot

the first antelope, which had a 22-inch horn. Signs of Yak were plentiful,

though not very fresh, but still sutticently so to raise hopes of soon falling in

with the beast itself. The weather wns fair enough with a little snow and a

cold penetrating wind in the evening.

The following day we marched on to Lungon Koma, which means " the

green highest valley;' and certainly it is well christened. The elevation is

18,000 feet, and though grass was scarce, there were plenty of antelope about,

at which I got three nice successful ttalks. The first one I only wounded,

but Goodga, my Pamir dog, at once took up the hunt, and after a beautiful

course of nearly a mile pulled him down in the open.

Our next march took us over the Thibetan frontier, and for three days we

kept moving East through a desert of a country, at an elevation of about

18,000 feet, Antelope continued to be fairly plentiful, and we had no

difficulty in keeping" ourselves supplied with fresh meat. We thoroughly

expected to fall in with Champas, or natives, at Tobo Maru, which is always

a favourite camping ground for them, owing to the presence of good grass

and plenty of fuel. We were glad, however, to find the place untenanted by

anything more formidable than antelope, and rats—I wonder what these

latter feed on !—there are two kinds of hairy fellows very similar to, and

nearly as big as, a guinea-pig : as far as I could see they thrived and multi-

plied on sand and stones.
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In the evening I saw a Lynx stalking a young Antelope, but although

successful in saving the youngster's life, I failed to get a shot at its enemy.

The Yak drivers now wanted to leave us, but by threats and bribes we
succeeded in keeping them, and after a day's rest and good grass both ponies

and Yaks appeared to have taken a new lease of life. The weather became

simply awful
;
gales of wind with hail and sleet, while the glare from

the white sand made our eyes terribly sore, an additional trouble to our

poor faces which had cracks in them nearly an eighth of an inch deep.

On August 13th we fell in with Yak at last. Russool saw two of them in a

nullah, and after a long tiresome stalk we got within 400 yards of them,

when the wind changed, and away thej^ wont. I fired and hit one of them

and as there were copious blood tracks, a Ladaki was sent to follow him up.

He found him a long way off lying down on the top of a ridge, but dark-

ness came on, and we never got him. It had been snowing and hailing all

day, and having had to ford two rivers, we were fairly done up by the time

we reached camp. During the evening two Champas cau)e spying round the

camp, and as we were afraid that they might have gone off to collect a

crowd, there was nothing for it but to press on, paying off the hired Yaks

which owing to sore feet and saddle galls had become useless, and only a

source of delay. Our route brought us to a fresh-water lake round which

Antelope were plentiful, but much as we should have liked to have halted

we decided that it wis better to push on as far as Mangtza Cho, a salt-water

lake lying at 17,300 feet. The shores of this lake are a mass of pure salt,

which the Ladakis dig up and pack for transport on sheep. It is .i peculiar

sight to see large flocks of these little beggars trotting along with their loads

of 30 lbs, in pack saddles ; their daily march being about 10 miles. The

water of the lake is quite bitter, the only fresh-water procurable being in

little streams of snow water flowing intermittently into it. A fact that

puzzled us greatly was the presence of fish in some of these small streams.

Gerry and I caught several stone loach in a small stream flowing into a salt

marsh about 17,500 feet above sea-level. I should like to know how they

got there. Further than that, on our return journey, in the Probrong,

a stream that flows into the Pangong lake, which is far too salt for fish to

live in, our drivers caught a quantity of fish of the carp tribe about 1 lb. or

so in weight. The natives told me that the stream is full of fish, but what

happens to them in the winter, when the stream is often frozen solid, it is

hard to say.

We felt disappointed at seeing no more Yak, and for three days kept

moving east, our only sport being Antelope for the pot. Some of the stalks

were exciting enough, and on one occasion Gerry fairly established hia

reputation as a Dr. Carver by knocking over a galloping Antelope from the

saddle before the whole caravan. Our camps were averaging 17,900 feet

and I may say that for the whole time during which we were living at
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over 16,000 feet, we suffered more or less from mountain sickness. Some

people seem to be under the impression that mountain sickness is more or

less of a myth, but after a long experience of it at elevations varying from

16,000 to 19,000 feet, I sincerely wish that I could indorse that impression.

I know of no more miserable or enervating sensation than the awful headache,

giddiness and nausea, which are its characteristic symptoms. It commences

to affect me at about 16,000 feet, an<^ though it does not absolutely dis-

appear, still one does get in some degree seasoned to it, and after a time

can even sleep, with comfort. Of course any violent exercise, such as

running, will bring it on at once and then the only care is to sit down and rest.

Averaging about 14 miles per diem we still kept moving east, the country

being of a sandy undulating nature with a sprinkling of salt lakes. These

lakes are fed by snow water from a range of hills lying to the north, and

must at some time have been much more extensive than at present, because

for miles back from the present high-water mark there are a series of water-

washed ridges, which undoubtedly were formed by the lapping of waves.

The elevation at one time reached 18,400 feet, and there the Antelope be-

came scarce and far harder to stalk. We saw occasional marks of Yak,

and as we had now come over 100 miles east of the Thibetan frontier

without shooting one, we began to feel anxious about our prospect of sport.

On August 19th with our camp on the shore of Horpu Cho, a fine fresh-

water lake at about 17,300 feet, Gerry and I started off in a piercing wind

with occasional hail showers, to spy the adjoining nullalis. I found a solitary

bull, and after an easy stalk got my first shot at about 150 yards, and

promptly missed, but was lucky enough to knock him over stone dead with

the second barrel. I was disappointed at finding him to be a small beast
;

but never having been close to one before, I had utterly misjudged his size.

We had a lovely view of the lake from one of the hills. It must be quite

60 miles round, and is studded with islands around which there were

quantities of geese and duck, evidently breeding, while the whole of the

southern shore was clothed in a luxuriant crop of grass, which was a great

.treat for our poor half-starved ponies. We had a high pass to negotiate

aext day, 18,500 feet, before coming on to a place where a friend of mine

had shot two Yak the year before.

This was August 21st, and was the red-letter day of our expedition, and

very nearly ended in disaster. Gerry and I started very early, leaving the

caravan to follow us, and after going about seven miles saw two Yak graz-

ing a long way off. It was hailing and bitterly cold ; but we managed to

stalk up to about 200 yards of the bulls, when, having won the toss for first

shot, I let drive with my *303, and broke my beast's foreleg, hitting him again

in the body with the left barrel. Off he went like a flash of lightning, so I
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ran for my pony, mounted, and galloped for all I was worth in pursuit. The

gallop, however, very soon developed into a walk, as at 17,000 feet a pony

can only gallop about 200 yards, owing to the difficulty of breathing. After

going about 3 miles over a fearful country I got within about 150 yards of

him and then our respective positions in the matter of hunter and hunted

were unexpectedly reversed, for my friend, wheeling round suddenly

came charging straight for rae like an avalanche, I gave him the contents

of both barrels in the head, but might just as well have flung sand

at him for all the effect it had. The hollow nosed bullet merely broke up on

his skull, and it was only after a most exciting five minutes of dodging like

a Toreador in a Spanish bull-fight that I got a chance of putting an express

bullet into his heart, which finished him off. He proved to be a fine beast of

I8i hands, with a horn measurement of 29 inches. The excitement and exercise

brought < n an appalling headache, and I was right glad to get into camp

having failed in a stalk on the way owing to a shift of wind. The last I had

seen of Gerry was following up his Yak, which he had wounded badly with

his first shot, I was surprised at not finding him in camp, and when it came

to 11 p.m. and there was no sign of him I became really anxious
; more par-

ticularly as it was now blowing a regular blizzard with hail and snow. I

spent an hour firing shots, and sent men out in every direction to fire shots

and blow bugles, but with no result; so I turned in, feeling practically

certain that I should not see him alive again. Early in the morning we
were all delighted to see Gerry making for the camp. The poor chap had

had a terrible time of it. He had followed up and got his Yak, and then

made for where he thought the camp should be. He lost his bearings, and

spent the whole night wardering about in that awful blizzard. How
he stood it I don't know, but as we had got him back, half frozen and

famished with hunger, we stowed him away in bed and kept him there all

day.

The next morning broke fine, and right glad it made us, as it is bad

enough to be living at an altitude where it takes one's breath away to talk or

even eat without having perpetual rain and hail to face outside the tent.

Soon after daybreak Eassool saw a Yak about two miles from camp. I got to

within 300 yards and put two '303 bullets into him ; but even then he carried

on for quite 200 yards before he dropped dead. In the evening we rode on

over a pass of 18,600 feet very nearly as far as Charal Cho, or rotten-water

lake, I saw nothing but Antelope, one of which I got with a 24|-inchhorn.

Gerry saw seven Yak, but failed in his stalk, and we turned in with great

expectations for tbe morrow. We moved the camp about five miles up a side

nullah, and riding a long way up the main valley we saw a crowd of Yak, with

one very fine bull among them. We waited all day for them to shift into some

place where we could stalk them, but without success, so we determined to

have it out with them in the morning. In this we were again disappointed, as
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although we saw eight or nine bulls, we could not get nearer than 600 yards.

I only saved it frona beii;g a totally blank day by knocking over a hare with

a stone on our way back to camp. There was a lovely fresh-water lake at

the head of the nullah, so we moved the camp up to it to get the benefit of

the grass for the ponies. The elevation was 18/200 feet, and we found our

heads and breathing apparatus giving us a lot of trouble.

Soon after breakfast we saw a Yak from camp. There was no way of

stalking him but right across the open. I took the job on, and by dint of

crawling and creeping got to within 300 yards. My first shot was wild and

only broke his hind leg, but he turned to charge and the second bullet

catching him full in the chest finished him off at once.

The day turned out so hot that we both indulged in a bath, which by

this time was becoming a necessity after a three weeks' interval, and we sat

down to our dinner of most excellent Yak-steaks feeling very proud of our

personal appearance, although I hardly think that Gerry's sporting friends

would have quite recognised him in the bearded-looking ruffian with a face

like a ploughed held who faced me across the table.

On August 27th we began to retrace our steps. We moved off west, and

recrossiug the pass of 18,500 feet came 22 miles to Horpu Cho lake again.

Just after crossing the pass we found four Yak, two of them being fine bulls,

in a lovely place for a stalk. Oerry after an easy stalk shot the idggest fellow

stone dead, while the others got away out of range before I could get a

chance of a shot. Next day Kassool and I explored the nullahs on the

south side of the lake. We came across a herd of quite 200 Yak, but there

v.ere only four bulls in the lot. I stalked up to within 50 yards of them—

a bit too close to be pleasant I thought after my recent experience. There

was only one good beast, and him I killed stone dead with a '303 bullet. On

the way home I shot three Antelope, one head being 25 inctes. This was

the last Yak that we shot, and I need but shortly describe our journey

back. We retraced our steps camp by camp finding our grain and supplies

which we had buried all safe and sound. We met but four Champas,

and they seemed not to take much notice of us as we were on the way

west.

I had a yarn with one of them with the aid of Rassool as interpreter.

He was a fine handsome fellow, but 1 failed to get any information of

interest from him. The piercing wind was what troubled us most : it seemed

to cut one to the bone, no matter how many coats one put on. The tem-

perature at night was often below zero, and it certainly was surprising to see

how cheerfully our poor drivers stood it, without even the comfort of a

camp fire for want of fuel to make one. We kept ourselves well supplied

with Antelope meat, on which, with occasional Yak beef, we had subsisted

for five weeks. In fact we had not killed a sheep the whole time we were in

Thibet. Some of the men at one time began to show signs of having eaten
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too much meat, so we promptly put them all on ilxed rations, fearing an

outbreak of scurvy.

On September 12th we recrossed the Marmichla Pass, and right glad we

were to get down to 13,500 feet, where one felt more like oneself after such

a long spell of rarefied air and high altitudes. The nights also became warm,

and we were at last able to get a good night's sleep. Crossing the Changla

on September 17th, which by the way we found very bad going, we reached

Leh on the 19th, receiving ti hearty welcome from all our friends.

Our bag consisted of 7 Yak, 27 Antelope, and 2 Burrhel. To anyone who

may follow in our footsteps let me say one word. The game is worth

the candle to a sound man ; but take care you are sound, as a weak heart or

lungs would never stand the high altitude and the biting wind of Horpu Cho

and its surroundings.
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THE BIRDS OF THE ANDAMAN AND NICOBAR
ISLANDS.

By a. L. Butler, f.z.s., m.b.o.u., etc.,

Curator, Selangor State Aluseum.

{Continued from Vol, XII, page 696.)

Paet IV.

1401, Amauroenis phcenicuruSj Penn. Blanf,, IV, p. 173 ;
" 8tr, Feath,,"

II, p. 300.

Extremely common throughout both groups, breeding, I think, throughout

the year. Speaking of the difference between Andaman and Nicobar birds

and Indian ones Mr, Hume says :

—

" In the full breeding plumage the whole

head in some birds, as far back as the occiput, becomes perfectly white, while

in some even the feathers of the nape are mingled with white." This descrip-

tion applies to the Nicohar birds exactly, but personally I did not see a single

Andamanese specimen anywhere approaching the Nicobar birds in this respect.

And I examined a great number—over 150—as they would go and strangle

themselves wholesale in the snares I intended for the Andamanese Rail,

On Tar Nicobar I saw one beautiful specimen of this bird Avhich certainly

appeared to have the wliole head and nech white ;
it walked past me within a

few feet in thick cover, too close to shoot, and before it was far enough off

to kill, I lost sight of it and failed to find it again.

This water-hen, a bird like Homer's sea ToXuipxo(T(3o5— " many-sounding,''

has, in the Andamans, among a large and varied repertoire of uncouth and

objectionable noises, an extraordinary duck-like quack. I never heard it

utter this note in Ceylon, and am unaware whether it is usual with Indian

birds. The quacking is very loud and can be heard a long way ; the first time

I heard it I certainly thought I was coming upon a piece of water hidden in

the forest and tenanted by some remarkably noisy species of duck.

Car Nicobarese, " takoor."

1403, Gallicrex cineeea, Gm. Blanf ., IV, p. 176 ; "Str, Feath,," II, p. 300.

Fairly common, I think, in the Andamans, but very seldom seen, Mr. Davi-

son remarks:—" The watercock found at the Andamans belies its name by never,

as far as I have observed, being found near water ; the only places in which

I have observed it are the sugar-cane fields." The two or three that I met with

did not belie their name, and were flushed from the reeds and grass surround-

ing small pools of water.

1420. Esacus magnirostris, Geoffr. Blanf., IV, p. 207 ;
" Str. Feath.,"

I, p. 290.

This fine Australian form is apparently rare, but resident in the Andamans

and Cocos. Mr. Hume obtained a couple of specimens, and took an egg on

the Little Coco on March 24th. Previously Mr. Mason had obtained an egg

at Corbyn's Cove, Port Blair, on April 15th.
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I never met with it,

1421. Dromas ardeola, Paykull, Blanf., IV, p. 208 ;
" Str. Feath.,"

pp. 58 and 293,

The Crab Plover is a winter visitant, occurring in both groups. Though

far from common it is generally in large numbers when one does meet with it.

Mr. Hume gives a humorous account of the difficulties he had in getting four

specimens from a large flock at Macpherson's Straits, the only locality in

which he met with it, Davison never saw it in the islands at all. They are

as a rule extremely wild, but Wardlaw Kamsay must have come across some

unusually confiding individuals, as Mr. Hume says he met with a small party

at Haddo, Port Blair, and shot the whole of them.

Mr, Hume found them feeding on the coral reefs at low tide, the flock col-

lecting in a closely packed crowd at high water on an isolated rock rising only

just above sea level,

I only met with these birds once, on August 6th, at Car Nicobar, where a

flock of sixty or seventy were feeding on a long low reef exposed by the low

tide. Never having shot the bird before I went after them at once, though I

bad only No. 8 shot and was by no means hopeful of getting a specimen as they

were so wild. Directly I was within 200 yards they rose, and flying along the

surf-fringed edge of the rocks, alighted again half a mile further on. This

was repeated three or four times, and the chances of getting even a long shot

seemed hopeless, when I caught sight of another large flock approaching from

behind me. I crouched down flat—^in about 8 inches of water— and as they

passed in a densely packed crowd at about 80 yards fired the choke barrel into

the thick of them. One dropped at once, winged, (and a lively runner he

proved), another dropped into the surf 200 yards further on and was recover-

ed, and a third remained unable to rise when I. put the flock up again further

on, I got another long shot and killed a fourth specimen. Car Nicobarese
" cummermelmova,"

1425. Glarbola orientalis, Leach. Blanf., IV, p. 214 ; "Str. Feath,,"

11, p. 284.

A migrant to the islands, but apparently far from common. Davison

obtained them in the Andamans, Nicobars, and Cocos during March and April,

frequenting gardens, ploughed fields, hill-sides, etc. He adds that they are

said to breed in the Andamans.

I never saw this bird in the islands at all, but then I was not

there during March and April, the only months in which Davison met
with it.

1430. Strepsilas inteepres, Linn, Blanf,, IV, p, 228 ;
" Str. Feath.,"

II, p, 292.

Very common on all the islands of the Bay of Bengal in winter. Mr.
Hume says it was, during his visit, ' nowhere numerically abundant,' It

certainly was so in the Nicobars in September ; along the coasts of Car

19
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Nicobar good sized flocks were to be met "with at every few hundred yards.

I am not sure whether any remain through the year ; in May they were still

abundant at Port Blair, and in the Nicobars they were numerous at the end

of August. During June and July I did not see them, but I was very little

on the coast in those months,

1434. MicROSAKCOPS CINEREUS, Blyth, Blanf,, IV, p. 228,

The Grrey-headed Lapwing haa, according to Blanford, been obtained in

the Andamans.

1439. Charadbius pulvus, Gm. Blanf,, IV, p. 234 ;
" Str. Feath.,"

II, p. 287.

The Golden Plover is common in winter throughout the Andamans, Nico-

bars, and Cocos, frequenting the seashore at low tide, paddy-fields, hill-

sides, etc.

Though very common they are not met with in such large flights as in

India, parties of four or five to twenty or thirty being the rule. As with so

many of the waders ihat visit the islands in winter, a small number—probably

immature birds— remain throughout the year. Mr, Hume received specimens

shot in June and July ; he remarks that none of these were in full breeding

plumage. I shot two or three in June, but these showed no traces of black

on the under parts, and were doubtless immature birds remaining in the

islands. These were quite distinct from the migrating birds which began

to arrive by August 8th (in the Nicobars), nearly all retaining traces of the

breeding plumage.

I believe a straggling migration of these birds between India and the islands

goes on during the whole winter season, as I saw individuals at sea between

the Andamans and Cocos and between the Cocos and Calcutta during

November.

1441. Squatarola helvetica, Linn. Blanf,, IV, p. 236 ;
" Str. Feath.,"

II, p. 287,

The Grey Plover is a winter visitant to the Andamans, apparently rather

scarce. I did not meet with it during my stay,

1442. ^GiALiTis GEOFFROTi, Wagl. Blanf,, IV, p. 237 ;
" Str, Feath.," IT,

p. 288.

Common in both groups during the winter, though not so numerous as the

next species. It remains in some numbers throughout the year, but, like the

other waders remaining in the islands, of course does not breed. Specimens

shot on the coast in May showed traces of the rufous breeding dress ; after

these disappeared flocks were to be met with frequenting newly-ploughed paddy
fields in June and July, in company with M. mongolica, but these birds showed
no traces of summer plumage. By September the migrants were back again

along the coast, many still retaining a good deal of rufous on the breast,

1443. -aCGiALiTis MONGOLICA, Pall. Blanf., IV, p. 238 ; "Str. Feath.," 11,

p. 289.
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Pallas's Shore-plover is one of the commonest wadera about the coast in both

groups. I found large numbers frequenting the paddy fields in June and

July, all in winter plumage and probably immature,

1445, TEaiALiTis VEREDA, Gould. Blanf,, IV, p, 240 •,
" Str, Feath,," II,

p. 288.

Mr, Hume mentions a specimen obtained at the Andamans by Dr. Pobson's

collectors in May, 1872,

1447. ^GiALiTis DDBIA Scop,, Blanf,, IV, p, 241; "Str. Feath.," II,

p. 289.

Comparatively rare in the islands, Mr. Hume shot it on Preparis and the

Cocos, and Davison got a single bird at Port Blair, I met with a few near

Port Blair in December.

1454, NoMENius ARQUATA, Linn. Blanf,, IV, p. 252; " Str, Feath,," II,,

p. 296.

Curlew are common along the coasts of the Andamans and Nicobars

(Davison does not seem to have observed them at the latter) after the middle of

August, but an odd bird or two may be met with at any time of the year, as

I saw single birds in May and June. They are extremely wary and difficult

to procure owing to the absence of cover on the mud flats they frequent.

I only managed to shoot a single specimen.

Car Nicobarese *' Sakayok."

1455, NuMENius PH^OPUS, Linn, Blanf,, IV, p, 253 ;" Str. Feath.," II,

p. 297.

The Whimbrel is very common in both groups. Stragglers remain through-

out the year ; single birds were not uncommon along the coast at the end of

June, and the main body of the migrants was back by the end of August,

1459. Terekia cinerea, Giildenst, Blanf., IV, p. 258 ;
" Str. Feath,," II,

p, 296,

Davison only met with the Avocet Sandpiper in the Andamans at Port

Blair, He found it in large flocks about the creeks, settling at high water

on the mangroves, and feeding at low tide on the bare mud banks. I never saw

it at all, and doubt if there were any about during the season I was at Port

Blair.

1460. Totanus hypoleucus, Linn. Blanf., IV, p, 260 ;
" Str. Feath.,"

II, p. 299.

The ubiquitous little Common Sandpiper is in the autumn and winter months

met with everywhere in the islands—on the beach, up the creeks, on little

Jungle streams, running along the roads in front of you, perching on the roofs

of barracks and buildings, toddling about the tennis courts on Ross—it is

difficult to go anywhere outside of dense jungle without seeing it.

In the day it is generally met with alone or in pairs, but at evening it col-

lects in small parties, which fly up and down the creeks with shrill little pip-

ing notes before going to roost in the mangroves.
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It is very pretty to see them on the shores of the Nicobars following out

each receding wave to see if it has left them anything edible, and then trip-

ping away in front of the returning surge as it comes creaming up the snowy

coral beach again, keeping only an inch or two in front of the water, and yet

most daintily avoiding wetting their little feet.

One that I shot on Car Nicobar fell into a large clear pool in the coral rock,

and being only slightly wounded, dived repeatedly on my approach. In the

crystal clear water I could see it most distinctly, swimming hither and thither

about two feet below the surface with quick strokes of its wings. It remained

under water for 8 or 10 secpnds together, and di^ed again immediately on com-

ing to the top. I had no idea they were such capital divers, having two or

three times seen them fall into water only slightly shot, and never before hav-

ing seen one dive as this one did.

I saw stragglers along the coast in the middle of July.

1461. TOTANUS GLAREOLA, Gm. Blanf., IV, p. 261; " Str. Peath.," II,

p. 298.

Not uncommon about the swamps and paddy-fields at Port Blair.

1462. ToTANUS OCHROPUS, Linn. Blanf., IV, p. 262.

The Green Sandpiper seemed to me scarce about Port Blair. I shot one or

two during the season.

1464. ToTANDS CALiDRis, Linn. Blanf., IV, p. 264; "Str. Feath.," II,

p. 299,

The Redshank is common in the Andamans from September to May. Mr.

Hume had a specimen from Port Blair killed in June.

1466. ToTANUS GLOTTIS, Linn. Blanf., IV, p. 266 ; "Str. Feath.," II, p.

299.

The " Novara " expedition obtained a male on the north coast of the Great

Nicobar on March 22nd. Mr. Hume thinks it must be an excessively rare

straggler to the island.

1471. Tringa RUFicOLLis, Pall. Blanf., IV, p. 274 ;
" Str. Feath.," II,

p. 298.

The Eastern Little Stint is fairly common along the Andaman snd Nicobar

coasts in winter. I saw it up to about the end of May.

1473. Tringa subminuta, Middend. Blanf,, IV, p. 275.

I believe I shot the Long-toed Stint at Port Blair, but cannot find it among

my notes.

1476. Tringa crassirostris, Temm. and Schl. Blanf., IV, p. 277 j
" Str.

Feath.," IV, p. 294.

The Eastern Knot was obtained on the S. Andaman by Wardlaw Bamsay.

1477. Tringa subarquata, Giildenst. Blanf., IV, p. 278^; " Str. Feath.,"

II, p. 297.

The Curlew Sandpiper, though not ra,re, is by no means comjrion in the
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I only met with one small party of six on Car Nicobar in September.

These obligingly ranged themselves in a row which enabled me to get the

whole of them at one shot. All but one still showed a lot of red on the

breast.

With this species too, stragglers remain throughout the year, as Mr. Hume
had specimens shot in June and July.

Car Nicobarese " Suit.''

1479. Tringa platyrhyncha, Temm. Blanf,, IV, p. 279 ;
" Str. Feath.,"

11, p. 298.

The Broad-billed Stint appears to be rare in the islands. Davison only met

with one small party in the Andamans, and did not see it in the Nicobars.

I kept a look out for it but never saw any.

1484, G-ALLINAGO ccELESTis, Frenzel. Blanf., IV, p. 286 ;
" Str. Feath.,"

II, p. 295.

The Common Snipe is extremely scarce in the Andamans. A very few are

shot yearly, but I doubt if tliey are one to a hundred of the Pintails. There

was not one among 300 odd birds that I shot during the season.

1485. Gallinago stenura, Kuhl, Blanf., IV, p. 289 ;" Str. Feath,," II,

p. 294.

Snipe arrive in the Andamans in September, and remain till May ; the best

of the shooting, however, is over by December as a rule. Fifty couple is, I

believe, about the best bag that has been obtained at Port Blair by a single

gun, but the limited amount of ground is so much shot over that one is very

lucky to get 20 or 30 couple once or twice in a season.

The latest date on which I saw a snipe was May 12th, but odd birds have

been killed in June and July. Mr. Hume thought that the few couples

that remain might possibly breed, but I think this is extremely improbable.

A year or two ago I was told of the taking of an undoubted snipe's nest

in Ceylon ; the finder, not an ornithologist, flushed a snipe in May and

shot it, and looking down found a nest with four eggs exactly where the bird

rose. I saw the eggs, which were those of Excalfactoria chinensis, but nothing

would persuade their owner that they were not the eggs of the snipe ! An
instance of how mistakes arise.

In the Nicobars, where there is no paddy cultivation, snipe are not numer-

ous, a few occurring here and there round fresh water ponds.

1487. Gallinago gallindla, Linn, Blanf,, IV, p, 292 ; Finn., Jour. A. S. B.

Vol. LXVI, Part II, No, 2, p. 525,

Only a single specimen of the Jack Snipe has been recorded from the

Andamans, shot on November 25th, 1896, by Lieut, H. Turner of the Suffolk

Eegiment. I am told it was the first snipe he shot in the Settlement

!

1497. Hydroghelidon leucoptera, Meisner and Schinz. Blanf., IV,

p. 308.

Obtained at the South Andaman by Mr. de Roepstorff.
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1499. Sterna anglica, Mont. Blanf., IV, p. 311 ; "Str, Feath.," IV,

p. 294.

Obtained by Captain Wimberley at Port Blair in November.

1501. Sterna media, Horsf. Blanf,, IV, p. 313 ;
" Str. Feath.," II, p. 318.

Rare in the Andamans. Davison obtained three at Camorta in the Nicobars.

1508. Sterna dougalli, Mont. Blanf., IV, p. 319 ;
" Str, Feath.," II,

p. 317.

This beautiful little tern is not nearly as numerous as S. melanauchen.

Immediately after breeding it seems to disappear from Port Blair entirely.

1512. Sterna melanauchen, Temm. Blanf., IV, p. 322 ;
" Str. Feath.,"

II, p. 319.

The Black-naped Tern arrives at Port Blair in numbers at the end of April,

and is common till September, after which hardly any are to be seen.

I have given an account of the breeding of this and the last species on the

islet at Corbyii's Cove in the note on the Reef Heron (Demiegretta sacra).

Car Nicobarese " Sannayena."'

1513. Sterna an^stheta, Scop. Blanf., IV, p. 323 ;
" Str. Feath.," II,

p. 320.

A straggler to the island in the winter months. I only noticed a few which

hung about Port Blair harbour for a few days after some rough weather in

November.

1515. Anous stolidus, Linn. Blanf., IV, p. 325; " Str. Feath.," II, p. 320.

Has been obtained at Port Blair.

1516. Angus leucocapillus, G-ould. Blanf., IV, p. 326 ;
" Str. Feath,,"

II, p. 321.

Like the last a straggler to the islands. Once obtained at Port Blair.

1523. Pelecanus philippensis, Gm. Blanf. IV, p. 335 ;
*' Str. Feath.," 11

p. 324.

Mr. Hume rather doubtfully includes this bird in his list on the strength

of a specimen sent to Blyth said to have been obtained in the Nicobars. Mr.

Tuson, one of the Settlement Officers, informed me that he saw a Pelican at

Port Blair some years ago after a cyclone.

1533. Phaethon indicus, Hume. Blanf., IV, p. 349 ;
" Str. Feath.," IT,

p. 323.

According to Mr. Hume this Tropic Bird is often seen in the Bay of Bengal

in the neighbourhood of the Andamans and Cocos.

1534. Phaethon flavirostris, Brandt. Blanf., IV, p. 350 ;
" Str. Feath.,"

II, p. 323.

A specimen was once shot on Ross Island by Col. Tytler, which had hovered

round his bungalow for some days apparently attracted by his white pigeons.

1535. Phaethon rubricauda, Bodd, Blanf,, IV, p. 350 ;
" Str. Feath, ''

XI, p. 322.
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Said to occur in the Bay of Bengal, but I cannot find a record of its being

procured in the islands since the specimen sent to Blyth from the Nicobars.

Pkion, sp. ? Blanf., IV. p. 358 ;
" Str. Feath.," II, p. 317.

Mr, Hume mentions meeting with some blue and white petrels at sea

between Preparis and the Cocos on the 4th of March.

1536. OCEANITES oCEANicus, Kuht.? Blanf., IV, p. 354 ;
" Str. Feath.,"

IT, p. 317.

Some small dusky petrels were seen;by Mr, Hume on the same day. Pro-

bably this species,

1554, Ardea manillensis, Sharpe. Blanf., IV, p. 381 ;
" Str, Feath,,"

II, p, 303,

The Purple Heron occurs in both groups, but is rather scarce everywhere.

1560. Herodias intermedia, Wagl. Blanf., IV, p. 386 ;
" Str, Feath.,"

II, p. 303.

Occurs in both groups, but is not so numerous as the next, I generally

met with them in small parties sitting on the mangroves up the harbour

beyond Viper,

1561. Herodias gaezetta, Linn, Blanf,, IV, p. 387 ;
" Str, Feath,," II,

p. 304.

Common about paddy fields and marshes in the Andamans
;
probably occurs

in the Nicobars.

1562. BuBULCDS COROMANDUS, Bodd, Blanf,, IV, p, 389; "Str, Feath,,"

II, p, 309,

The Cattle Egret is fairly common in the Andamans.

1564. Lepterodius sacer, Gm, Blanf,, IV, p, H91; " Str, Feath,," II, p. 304.

The Reef Heron is common along rocky portions of the coasts of the Cocos

,

Andamans and Nicobars.

The Port Blair birds all breed on Snake Island, Corbyn's Cove, laying at the

same time as the terns which also breed there.

Snake Island is a tiny rocky islet a few hundred yards from the shore

about three miles outside Port Blair harbour, I paid a visit to this breeding

place on the 14th of May, In the centre of this island the rocks form a

craggy mound some twenty feet high, covered with a few stunted trees—

a

Hibiscus and a Ficus of sorts—and here and there about the island were grow-

ing a few scrubby bushes {Pemphis acidula). The rest of the islet was bare

rock strewn with coral debris.

As I landed a crowd of terns rose and wheeled about me with startled cries,

while with croaks of disgust the Reef Herons left their nests among the rocks

and trees and betook themselves to a neighbouring reef. Wishing to make
the most of this opportunity of observing the birds I immediately sent my boat

away with orders to lie off at a distance until I fired a shot, and ensconced

myself in a crevice in the rocks, where I was almost completely concealed by
the foliage of the Ficm.



152 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XIII.

All round me were numerous nests of the Eeef Herons, some in the hollows

and crevices of the rocks and some among the branches of the trees in which

I lay hid. Most of the nests contained two or three fresh eggs, the birds

having only just commenced to lay. Fifteen yards in front of me were a few

scattered eggs of the terns which were wheeling in scores overhead. For a

few minutes some of these terns having seen me get into my hiding place

hovered over me ' mobbing' me vociferously ; then, as the boat left the island

and I remained perfectly still, the startled birds settled down again ; the terns

descended to their eggs, and the Herons came back from the reef and settled

fearlessly about their nests on the rocks and branches within a few feet of me

One of the white birds, usually so shy, perched so close to me that I could

almost have touched it with a stick, and remained during the whole hour that

I lay concealed. The Reef Herons seemed very apathetic, sitting quite motion-

less, and now and again yawning sleepily. One or two of the laziest squatted

down on their tarsi

—

not a graceful attitude ! Although they seemed to keep

a sharp look-out seaward, they were quite unsuspicious of my presence in their

midst ; once or twice I whistled sharply, but though they turned and stared

towards me, they seemed quite unable to make me out as long as I remained

motionless. I noticed some of them breaking off the green twigs of the

PempMs acidula to line their nests with.

The terns seemed rather restless sitters ; there were seven of Sterna melan-

auchen on their eggs close to me, and each of them would rise every ten

minutes or so, wheel round and perhaps catch a small fish, and then return to

its egg. They sat with the head very upright and the wings drooped low.

These Black-naped Terns eggs were laid on the rock with a few small fragments

of coral carefully collected under each ; the eggs were in each case single, and

placed some yards apart from each other,

A little further off a small colony of Sterna dougalli were sitting ; their eggs

differing from those of S. melanauchen in their olive instead of stone-grey

ground-colour, and also in each case single, being laid in very close company

on a patch of sand which thinly overlaid the rock, A large red hermit crab

was walking off with one partly sucked egg, but whether he made the hole

in it originally 1 can't say. For the sake of the terns it is to be hoped not, as

the whole island was crawling with hermit crabs of every size and colour in

tens of thousands.

The birds were only commencing to lay when I visited the island ; I pro-

cured about a dozen eggs of each of the terns and as many as I wanted of

those of the Reef Herons. There seemed to be about five and twenty pairs

of these latter breeding on the island, only one pair of white birds among

them. Quite a hundred and fifty pairs of terns were about the island, but

only a small proportion of these were S. dougalli.

I never passed a pleasanter hour watching bird life : with a pair of binoculars

I could examine every bird on the islet as well as if it had been in my hands.



THE BIRDS OF THE ANDAMAN AND NICOBAR ISLANDS. 153

1565. Aedbola grayi, Sykes. Blanf., IV, p. 393 ;
" Str. Feath,," II, p. 309.

Common at Port Blair in the winter months. I saw a few in June, but they

showed no signs of breeding.

156(5. Ardeola BACCHUS, Bonap. Blanf., IV, p. 394.

Has been obtained in the Andamans.

1567. BuTOKiDES JAVANICA, Hoisf. Blanf., IV, p. 395 ;
" Str. Feath.," II,

p. 310.

The Green Bittern is extremely common in both groups. In the Anda-
mans its chief stronghold is the dense growth of mangroves which fringes

the numerous salt water creeks. In the Nicobars I found it extraordinnrily

abundant, frequenting the rocks exposed at low tide in such numbers that

twenty or thirty could (-ften be counted at the same time.

1568. Nycticorax griseus, Linn. Blanf,, IV, p. 397; "Str. Feath.," II,

p. 315.

Davison appears to have met with the Night Heron only on Trinkut in the

Nicobars. I did not notice it anywhere in the island.

1569. GoRSAHicus MELANOLOPHUS, Raffles. Blanf., IV, p. 398 ;
" Str.

Feath.," II, p. 312.

Mr. Hume obtained three specimens of the Malay Bittern in the Nicobars.

I failed to get or see a single specimen, but it is probably not really uncommon
in suitable spots, being one of the most skulking and retiring birds of its family.

1571. Aedetta sinensis, Gm. Blanf., IV, p. 401; "Str. Feath.," II, p.

311.

The Little Bittern seems to be more numerous in the Andamans now than

in Mr. Hume's time. I saw it quite a score of times altogether, and procured

half a dozen specimens—three in one morning. It also occurs in the Nicobars.

1572. Ardetta cinnamomea, Gm. Blanf,, IV, p. 402; "Str. Feath.," II,

p, 311,

The Little Chesnut Bittern is very common in the Andamans. It has pro-

bably increased in numbers with the increase of paddy cultivation since Mr.

Hume visited the islands, as he seems only to have met with it twice. In the

Andamans it breeds chiefly, I think, in May, June and July, I took a clutch

of three eggs, very hard set, on July 3rd, the nest was a mere platform of

rushes in the centre of a tussock of coarse grass. The bird either sits with its

neck stretched upwards and its bill pointing straight into the air, or else

assumes this position on hearing one approach its nest.

The appetite of the Little Bittern is nearly insatiable. One that I shot—
still fishing !—had just swallowed one fish 5 in. long, nearly 2 in. in circum-

ference, and with the skull f in. across ; one eel 5^ in. long, and 2 eels e^ch

3|- in. in length. When fired at and winged its behaviour is typically Bittern-

like ; falling to the shot it runs into the nearest grass and squats with its bill

pointed as usual straight into the air. When one proceeds to catch it, it de-

fends itself most pluckily, uttering harsh croaking cries and stabbing upwards

30
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savagely with its stiletto-like bill, jumping up with a flap of its wings to add

force to the strokes.

It is less common in the Nicobars, where no rice is grown.

1581, Dendrocygna javanica, Eorsf, Blanf,, IV, p. 430 ;
" Str. Feath,,"

II, p, 315 ; Stuart Baker, Journ. B. N. H, S,, XI, p. 562,

The common teal of the islands, numerous and resident near Port Blair, and

very abundant on some of the Nicobars. One that I shot on June 26th was

just about to lay,

1591. Nettopus coeomandelianus, Gmn. Blanf., IV, p, 433 ;
" Str.

Feath,," II, p. 315 ;
Stuart Baker, Journ. B. N. H. S., XI, p, 191.

The Cotton Teal is only a straggler to the Andamans, Wardlaw Ramsay

procured a single specimen at Port Blair, and Captain Wimberley shot a pair,

but Mr, Hume's party never met with it, though he subsequently had some

more specimens sent him. I did not see it during my nine months in the

Settlement,

1597. Nettium CEECCA, Liun. Blanf., IV, p. 443 ; Stuart Baker, Journ.

B. N. H. S., XII, p. 247.

Mr. Stuart Baker has recorded this Teal from the Andamans and Nicobars,

having received information, which he considers reliable, of its being seen,

though not obtained, in both groups.

1598. Nettium albigulare, Hume., Blanf,, IV
; p. 444 ; Stuart Baker,

Journ, B, N, H,S,, XII,, p,257; "Str, Feath,," II, p, 316 ; Butler, Journ.

Bomb, N, H, S„ Vol, XI, p, 332,

Resident in the Andamans, but not nearly as plentiful as the Whistling

Teal, I found a brood of young ones on Dec, 2nd, My notes on this teal

have already appeared in this Journal,

The following species should have been included among the Willow-wrens

enumerated in the first part of this article :

—

420, AcANTHOPNEUSTE BOREALis, Blas. Waldeu, Z&z's, 1874, p. 140 ; Oatea

I, p. 412.

Lord Walden recorded a specimen from the S. Andaman, and Mr. Gates says

he has examined two specimens from the same locality.
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DESCRIPTION OF A NEW SPECIES OF FICUS

FROM TRAVANCORE.

By T. F. Bourdillon, f.l.s., Conservator of Forests, Travancore,

( With a Plate.)

{Read before the Bombay Natural History Society

on 16th January, 1900.)

URTICACE^.

Ficus Rama Varm^, sp. nov.

A fast-growing tree of immense size, wholly glabrous, with irregularly

shaped trunk and wide-spreading branches. Leaves erect, shining, dark

green when old, very pale when young, broad ovate, acuminate, 6 ins.

to 1 ft. long by 4-6 ins. broad, coriaceous, edge straight or undulate :

base cordate or rounded : basal nerves 3 : distinctly penniveined :

nerves prominent 10-16 pairs, anastomosing at the edge of the

leaf. Petiole moderately stout 1-4 in. long. Stipules in pairs

from 1-6 ia. in length. Receptacles in pairs in the axils of the

leaves, subglobose or somewhat 3-sided on one inch peduncles, each

from f-1 inch diameter, green, smooth. Base of the receptacle

supported by 3 triangular bracts. Male and female flowers inter-

mixed with many lanceolate bracteoles in the same receptacles. Male

flowers numerous, scattered, pedicelled, monandrous, sepals 4 broad,

anther large ovoid, almost sessile. Female flowers sessile or shortly

pedicelled, naked, but with bracteoles often adhering, style elongate,

stigma simple. Fruit 1 inch diameter, green when ripe, dotted with

yellow spots.

A very handsome forest tree growing to a height of 100 ft. with a

diameter of stem of 4 ft. or more, inclined to branch, and occurring

on the hills of Travancore at elevations between 1,000 and 4,000 ft.,

in evergreen forest. I have not noticed it in the low country. It is

fairly abundant throughout Travancore. In general appearance it

resembles, when growing among smaller trees, the Banyan {JP, Benga^^

lensis)j but it is. at once distinguished from that tree by the absence of

aerial roots, by the brighter appearance of its leaves, and by its enor-

mous " stipules." Botanically, this tree is nearest tQi F. ecdlosa^ from

which it differs in habit and appearance, in. jfe b&atQ a,n(J not solitary
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fruit, its larger stipules, its brighter many-nerved leaves, and in the

structure of its flowers.

Noohing is known of its timber, which is not however likely to be

in any way useful. It yields a copious supply of milk, which may

possibly prove of some commercial value.

I have, with permission, called this handsome tree after H. H. the

Maharajah of Travancore, G.C.S.I., a well-known patron of science.

Description of Plate.

—

1 . Branch of tree, natural size.

i*. Fruit in section, natural size.

o. Male flowers X 4.

4. Female flowers X 4.
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ON NEW AND LITTLE-KNOWN LEPIDOPTERA
FROM THE ORIENTAL REGION.

By Lionel de Niceville, f.e.s., c.m.z.s., &c.

[With Plates CO, DD, & EE.]

{Read before the Bombay Natural History Society on 16th January^ 1900.)

Suborder RHOPALOCERA.
Family NYMPHALID^.

Subfamily Danadt^.

1. Hestia (Nectaria) SULA, n. sp.

Papilio idea, Cramer {nee Clerck), Pap. Ex,, vol. iv, p. 141, pi. ccclsii,fig.D,/emfl/e (1781).

Habitat : Sula-Mangoli.

Expanse : $, 6'Q; 9, 5*4 inches.

Desceiption : Nearest to H. aza, Boisdiival, which I have from

Ternate, Halmaheira (Gilolo or Jilolo), and Batjan, all in the Moluccas.

Male and female, both icings much narrower aud less rounded, the

apex of the forewing in the male truncated instead of evenly rounded.

Forewing with the black spot in the middle of the discoidal cell ending

anteriorly on the subcostal nervure, not reaching to the costa as it

does in H. aza ; the discal series of six black streaks all distinct from

the outer marginal black border and twice as large, in H. aza the

two anterior ones become merged in a somewhat broad continuous

subapical black fascia from the costa to the upper discoidal interspace,

beyond which are in H. aza seven white spots, six of which are

placed in pairs between the veins, these being absent in H, sula.

Hindwing differs in the five discal black streaks between the veins

being much longer, reaching nearer to the base of each interspace

bearing them, the three posterior ones quite separated from the

marginal black border, in H. aza all the streaks run into it ; the inner

edge of the marginal border is also much more irregular than in

H. aza. From H. idea, Clerck, it is at once distinguished by the wings

being more transparent and less cretaceous, by the character of the

ma]'kings at the apex of the forewing, and in many other details.

Cramer's figure of this species under the name of Papilio idea

(which is distinct from the Papilio idea, Clerck, from Ceram, Amboina

and Saparoea in my collection) is a very good one. Mr. Moore

in Proc. Zool. Soc. Lond., 1883, p. 2] 6, n. 2, places Cramer's
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P. idea as a synonym of Nedaria aza, which he gives from Bouru and

the Sula Islands. I may note also that the Idea agelia of Godart as

figured by Lucas agrees with the species I identify as H. aza,

while Mr. Moore (1. c, n. 3) gives it full specific rank, recording it

from Batchian. Cramer records Papilio idea from Amboina.

Described from two males and a female captured in November, 1897,

by Mr. W. Doherty in the island of Mangoli, one of the Sula Archipe-

lago, which lies to the east of the central portion of the island of Celebes.

2. Ideopsis iza, Fruhstorfer. Plate CC, Fig, 1 $ 9

.

I.inuncta iza, Fruhstorfer, Soc. Ent., vol. xiii, (1898) ; idem, id., Stet. Fnt. Zeit., vol.

lix, pp, 258, 262, n. 13(1898).

Habitat: Sula-Mangoli [Fruhstorfer and coll. de Nice'ville).

Expanse : ^, 3-3
; $, 3-1 and 3'4 inches.

Description : Allied to " Danais " inuncta, Butler (= Ideopsis

phmstis, Felder), from Waigiou. Male and female, forewing differs

from that species in the outer marginal black border being much

broader, enclosing two series of spots of the white gi-ound-colour,

the inner consisting of seven increasing spots, the outer of ten or

twelve placed in pairs ; the inner edge of this black border is strongly

produced into festoons between the veins. Hindwing also has the

outer black border much broader, its inner edge strongly produced

into points between the veins instead of being nearly straight ; the

paired marginal spots more than twice as large. From Ideopsis

W66g2, Rober (Iris, vol. i, p. 186, pi. viii, fig. 4, maZe (1888), from

Bangkei Island, the male differs in the forewing having three

elongated costal spots of the ground-colour, these being apparently

wanting in that species ; the two discal white streaks beyond the

disGoidal cell are much larger ; the white area in the cell is also twice

as large ; the submarginal spots are larger ; in the hindwing the cell is

immaculate in I. ribbei it bears two longitudinal fine lines ; and in both

lolngs the marginal paired spots are much larger.

The opposite sexes of this species do not differ in markings, but

only in outline as in other species of the genus. It is described

from one male and two females taken in Mangoli Island by

Mr. "W. Doherty in November, 1897.

Since the above was written Herr H. Fruhstorfer has described

the same species as a local race of /. inuncta, so I have suppressed
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tho name I had given it and employ the one he has proposed for it.

In his first desoription Herr Fruhstorfer makes no mention of /. ribbei,

its nearest ally, though he does so in the second.

3. Danais (Lintorata) KUBKENTHALi, Pagenstecher. Plate CC,

Fig. 2^.
D. huhenthdi, Pagenstecher, Ent. Nach., vol. xxii, p. 49, n. 1 (1896) ; D. kuekenthali, id., in

Kiikenthal's Erg. einer zool. Forsch. Molukken und Borneo, p. 384, n. 85, pi. xx, fig. 5, male

(1897) ; Mangalisa albata Mkenthdi, Fruhstorfer, Berl. Ent. Zeitsch., vol. xliv, p. 77 (1899).

Habitat : Rurukan, 3,000 ft., Minahassa, Celebes (Pagenstecher)-,

Rurukan and Minahassa, Celebes {Fruhstorfer) ; Mount Tondano,

N.-E. Celebes (Hose in coll. de Ntceville).

Expanse : ^, 3'5 inches.

Description: Male. Upperside, hath wings browaish-fuscous,

with pale yellowish-green translucent markings of a very unusual

shade. Forewing with the base and anterior half of the discoidal

cell dusted with fuscous scales ; two small oval spots on the costa

divided by the second subcostal nervule; a short outwardly elavate

streak at the base of the subcostal interspace, a much longer one in the

upper discoidal interspace, and a shorter and broader one in the lower

discoidal interspace, the base of which it does not reach; a large

quadrate patch at the base of the second median interspace, a still

larger one at the base of the first median interspace, and a still larger

one again occupying the basal two-thirds of the submedian interspace
;

a narrow streak occupying the basal two-thirds of the sutural area ; a

sinuous series of six submarginal spots, the anteriormost is cordate, the

second a mere dot, the third linear placed obliquely inwardly, the fourth

and fifth are round, the sixth the largest of all, linear, and placed

obliquely outwardly. Hindwing has the whole of the discoidal cell and

a series of streaks completely encircling it of the pale yellowish-greeu

translucent colour divided only by the brownish-fuscous veins ; there

is a submarginal series of five pairs of spots placed between the veins

and in the middle of the broad brownish-fuscous outer area, the two

anterior pairs of spots are inwardly conjoined, the three posterior

pairs are well separated. Underside, both wings have the ground-

colour pale brown. Forewing differs only from the upperside in hav-

ing a long subcostal streak between the costal and subcostal nervures,

Hindwing differs from the upperside in having the outer dark area
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muoh larger, extending slightly into the cell, thereby reducing the

extent of the translucent markings, and there are traces of a submar-

ginal series of dots.

Hitherto there has been only one known species in the genus

Lintorata of Moore, the L, menadensis, Moore, Proc. Zool. Soc,

Lond., 1883, p. 229, from Menado in South Celebes, with the

description of which D. kuekenthaU did not appear to agree, so I

sent the drawing here reproduced to Professor Edward B. Poulton,

F. R. S., who has compared it with the unique type of L. menadensis

in the Hope Museum at Oxford, and has very kindly sent me the

following note regarding ic :
—

" Upperside, both wings have the pale

markings far paler in D, kuekenthaU than in D. menadensis, in the latter

they are buff, even deep buff colour, and the pale markings on the

inner part are much more developed and continuous, they are broken

up by dark bars along the veins, and the subapical spots of the

forewing are separated from the rest of the buff colour by a loide

band of the dark ground-colour ; moreover, the outer row of marginal

spots on both wings are absent in the former, but are very distinct

and numerous in the latter. The discoidal cell of the forewing

in D. menadensis is almost all dark, with only faint linear traces of

buff ; in B. kuekenthaU the cell is about equally divided between

pale yellowish-green and black." I may note that D. menadensis

has been described by the Hon. Walter Rothschild in Iris, vol. v,

p. 430, pi. iv, fig. 3, male (1892), from Southern Celebes, as

Chlorochropsis dohertyi.

Professor J. 0. Westwood in Trans. Ent. Soc. Lond., 1888, p. 471,

n. 19, refers to a Danais [Ravadeha] hiciptena, Butler, from Talisse and

Kalelonda, small islands lying off the coast of Northern Celebes, and

the Hon, Walter Rothschild in Iris, vol, v, p. 431. (1892), refers to

Ravadehra [sic] lucipletia, Butler, from Southern Celebes. Herr

H. Fruhstorfer in Berl. Ent. Zeitsch., vol. xliv, p. 78 (1899), also

refers to Parantica deona luciplena, Butler, from North and South

Celebes. I am unable to trace this species (spelt in two ways by the

authors cited), but as Ravadeba has "Two ' sexual marks ' or scent-

producing organs on the hindwing," while Lintorata has only one

placed on the submedian nervure, it is unlikely that the species

described above is the same. The name luciptena or luciptena may be
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a MS. one in the British Museum

—

vide Fruhstorfer, Berl. Ent.

Zeitsoh., vol. xliv, p. 158 (1S99).

4. EUPLCEA {Nacamsa) CLORINDE, Staudinger. Plate CC,

Fig. 3 ^.

E. (Isamia) clorinde, Staudinger, Iris, vol. ii, p. 33 (1889) ; Salpinx clorinde. Semper,

Sohmett. Philipp., p. 824, n. 495 (1892).

Habitat : Palawan Island, Philippines.

Expanse : ,^, 3"5 inches.

Dbsckiption : Male. Upperside, both loings shining dark brown

with no violet gloss, the outer margins broadly pale brown. Forewing

with a submarginal series of six or seven small sullied white spots, the

anteriormost just behind the costa wanting in one specimen, the

four posterior spots small and rounded, the others larger and elongated

;

a marginal series of rounded white dots becoming obsolete towards the

apex. Hindwing with the usual large chalky subcostal sexual patch

of whitish scales ; a submarginal series of seven sullied white spots, the

three anterior ones, one in each interspace, rounded, the four posterior

spots, placed in pairs in the median interspaces, lengthened; a complete

marginal series of white dots. Underside, both loings paler than on

the upperside. Forewing in one specimen with a costal pale violet spot

placed anterior to the apex of the discoidal cell ; a similar spot at the

posterior outer end of the cell, large in one specimen, small in the

other ; an oval similar spot towards the base of the second median inter-

space, a much larger rhomboid spot in the first median interspace ; the

submarginal and marginal spots as on the upperside, except that all

the spots are small instead of the anterior spots of the inner series being

large as they are above ; the inner margin broadly whitish. Hindwing

with the pale streaks characteristic of the subgenus between the veins,

but very obscure ; the submarginal series of spots smaller than on the

upperside, the marginal series similar to those above.

Two species of the subgenus, Nacamsa simillima and N. meldolce,

both of Moore, and both from the more northern islands of the

Philippine Archipelago, were hitherto known until the publication of

the description of the present species under a different subgeneric

name, and have been figured by Semper, from both of which

N. clorinde differs in the spots of the submarginal series in both

surfaces being very much smaller, and sullied instead of pur«

21
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white. It is a beautiful instance of mimicry in the raullerian sense

(two distasteful species mimicking each other for mutual protec-

tion) of E. [Andasena) butra, Staudinger, also of course from Palawan

Island, while E. {Andasena) lucasi, Moore, is a similar mimic of

E. (^Nacamsa) meldolm, Moore, in the ' more northern islands of the

Archipelago.

Described from two males in my collection collected by Mr. W.
Doherty. E. clorinde has been kindly identified for me by Herr

Georg Semper.

Subfamily SATYRiNyE.

5. ZETHERAMUSA, Felder. Plate CO, Fig. 4 9

.

'

Z. mixta, Fruhstorfer, Berl. Ent. Zeitsch., vol, xliv,p. 99 (1899).

Habitat : Mindanao and Basilan Islands, Philippines.

Expanse : Dimorphic 9 , 8'2 inches.

Description : Dimorphic Female. Upperside, both wings differ

from the female figured by Herr Georg Semper in Schmett. Philipp.,

p. 38, n. 37, pL vii, fig. 10, female (1886), from N., E., S.-E. and

S.-W. Mindanao, in having the ground-colour black instead of brown,

heavily marked with pale greenish-white. Forewing has the discoidal

cell almost entirely greenish-white, consisting of a broad and lengthened

streak posteriorly, with two narrow streaks anteriorly ; a subapical

macular fascia, consisting of five spots between the veins, the two

anterior ones very narrow ; a large patch at the base of the second

median interspace, a still larger one in the first median interspace

reaching beyond the submargii^.al round white spot in that space,

and a still larger one reaching to the base of the wing and bisected

by a narrow black streak in the submedian interspace ; the whole

of the sutural area, except at the extreme outer angle, all greenish-

white ; between the submarginal and marginal series of white

spots is a series of greenish-white spots placed in pairs between

the veins anterior to the third median nervule. Hindwing has the

whole of the basal two- thirds of the wing greenish-white slightly

sprinkled with black scales except the veins which are rather broadly

black, and an outwardly-bifurcated streak in the cell and a single

> treak in the submedian interspace. Underside, loth wings marked

very similarly to the upperside, but the greeuish-white markings

•are replaced by pure white ones, and the twinned spots between
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the veins placed between the submarginal and marginal series of

spots are far more prominent than above, and reach the anal angle.

This interesting dimorphic form appears to be the only one present

in Basilan Island, from whence I have four specimens and many

males captured by Mr. W. Doherty. It is evidently a mimic of

Danais {Radena) juventa, Cramer, which occurs commonly with it.

Herr Fruhstorfer appears to have described it as an entirely new

species.

6. LETHE (Zophoessa) SURA, Doubleday and Hewitson. Plate

CC, Figs. 5, 6, gynandromorphous example.

Zophoessa sura, Doubleday and Hewitson, G-en. Diurn, Lep., vol, ii, p. 362, n, l,pl. Ixi,

fig. 1, female (1851) ; id., Marshall and de Niceville, Butt. Ind., vol. i, p. 164, n. 154 (1883)

;

id., Scndder, Mem. Am. Ass. Adv. Science, vol. i, Fossil BuLterflies, pi, ii, figs. 1, 3, 11,female

(1875); id., Moore, Lep, Ind., vol, i, p. 291, pi. sci, figs. 1, male ; la, female (1892).

Habitat : Probably Nepal, Sikkim, Bhutan, Assam, Upper

Burma.

The specimen here figured is in the collection of Mr. F. A,

M oiler, who has kindly lent it to me, and was obtained by his

native collectors at or near Buxa in Bhutan. It is three parts

male and one part female, the left-hand side being entirely

masculine, as is also the right-hand forewing, while the right-

hand hindwing is entirely feminine. The markings are qnite

normal for both sexes, and as usual the single feminine wing-

is much larger than the corresponding wing on the opposite side.

The feminine character in the markiugs which immediately

attracts attention is the disc of the hindwing on the underside

which is marked with bright ochreous instead of violet as in

the male. This is the only Asiatic monster known to me which

is only one-fourth gynandromorphous, though bilateral and com-

mingled specimens are occasionally found, the latter much less

commonly than the former.

7. ACROPTHALMIA CHIONIDES, n. sp. Plate DD, Fig.

7 9.

Habitat : Sula-Mangoli.

Expanse : ^, 1-40 to 1*50
; $, 1-45 inches.

Description : Male and Female. Closely allied to A. chioru,

Felder, Reise Nov., Lep,, vol. iii, p. 486, n. 839, pi. Ixviii, figs.

12, 1'^, female (1867), described from Halmaheira, in my collection
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from that island and from Batjan, recorded by Kirby from

Ternate also ; from which it differs in being smaller, and on the

UPPEESIDE and undekside of hotli wings in the broad discal pure

white band of that species being obsolete and barely traceable.

Described from four males and one female captured by Mr.

W. Doherty in November, 1897. Mr. Hewitson in Journ. Linn.

Soc. Lond., Zoology, vol. viii, p. 147 (1865), records A. artemis,

Felder, described originally from Luzon, and apparently confined to

that island of the Philippine Archipelago, from " Sulk," (as

well as from Batchian, Gilolo, Morty and Menado), which is pro-

bably a variant in spelling of the Sula Archipelago, though at

page 148 of the same paper he speaks of " Sula." There is, however,

the Sulu Archipelago between the Philippines and Borneo, as well as

the Sula Archipelago, of which Mangoli is one of the islands, to the

east of Celebes. Hewitson probably refers to the latter.

Subfamily Elymniin^.

8. ELYMNIAS { Mehjnias ) SAUERI, Distant. Plate DD,

Fig. 8 9.

£^. m«m, Distant, Ehop. Malay., p. 65, n. 7, pi. is, fig, 3, male (1882); Melynias saueri

(part), Moore, Lep, Ind., vol. ii, p. 161, pi. cxl, fig. 2, male (1894).

Habitat : Province Welleslej ; Tenasserim {Distant) ; Tenasserim;

Province Wellesley, Malay Peninsula ( Moore
) ; Daunat Range,

Tenasserim, Burma, March; Perak, Malay Peninsula {coll. de Niceville),

Expanse : 9 , 3'6 inches.

Dbsceiption : Female. Uppersidb, forewing with the base and

the apex reddish-brown, the disc black ; costa irregularly spotted

with white ; the disc crossed by six bluish-white streaks, the anterior

streak short and oval, the second long, the third still longer than

^he second, inwardly widened out into an oval portion, the fourth,

fifth and sixth increasing in length, inwardly becoming ochreous-

whitish ; the sutural area bearing posteriorly a narrow ochreous-whitish

line. Hindwing reddish-brown, with lengthened ochreous-whitish

streaks between all the veins, these streaks being all more or

Jess irrorated with blackish. Underside, both wings marbled with

i}laek as in the male, but the ground-colour much paler, being

ochreous-whitish.

Dr, Moore (i.e.) says that the female of E. satieri is the E. kunstteri,

Hourath, I have no idea from whence Dr. Moore got this idea,
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which seems to be a very far-fetched one ; at any rate the female

described above from Perak came to me with typical males of

E. saueri, and it presents exactly analogous sexual differences as

does the allied Indian species E. {Melynias) malelas, Hewitson, to

which E. saueri is most closely allied. It is true that the male of

E. hunstleri* has still to be discovered, but so far a single female of

that species is alone known, so it is evidently an extraordinarily rare

species, E. gauroides, Fruhstorfer, Berl. Ent. Zeitsch., vol. xxxix,

p. 243, pi. xviii, fig. 4 (1894), from W. Java, is allied to E. kunstleri.

The describer does not state the sex of the type specimen, from the

figure it would appear to be a female. The female of E. saueri here

described is remarkably close to the female of E. laisidis, de Niceville,

from N.-E. Sumatra

—

vide Journ. Bomb. Nat. Hist. Soc, vol. xii,

p. 137, pL Y, &g. 7 , female (1898), the chief difference being that

E. saueri has the forewing broader and shorter than E. laisidis.

Subfamily Amathusiin^.

9. CLBEOME SULANA, Fruhstorfer. Plate DD, Fig. 9 $.

C. menado sidana, Fruhstorfer, Berl. Ent. Zeitsch., vol. xliv, pp. 49, 50 (1899).

Habitat : Sula-Mangoli {Fruhstorfer and coll. de Nidville.)

Expanse : ^, 3'3
; ?, 3*6 inches.

Desceiption : Male. Uppekside, hoth luings as in the same sex

of C. chitone, Hewitson, from Celebes, except that the ground-

colour is ferruginous instead of rufous-orange. Underside, fore-

wing has the discal fuscous hne very much more irregular, and

the white or pale violet band against it outwardly is reduced to

a small patch behind the costa, instead of being broad and reaching

the outer margin ; there is a small round white-pupilled black ocellus

in the upper discoidal interspace which in C. chitone is much
larger, and is outwardly surrounded by an ochreous ring ; otherwise

similar. Hindwing has the two discal fuscous fasciae much closer

together, owing to the two ocelli beyond the outer fascia being much
larger, this is especially noticeable at the anterior end of each fascia,

as they are at this point half the distance apart than they are in

C. chiione ; the apical ocellus is twice as large, larger than the subanal

one, in C. chitone the anterior is the smaller ; the submarginal fuscous

* This name should not be written kunstleri, though so given originallj. (See Honjath
Berl. Ent. Z&itsch., vol. sxsi, p. 853 (1887.)
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fascia is much mora regular. Female. Uppeeside, both wings of a

deep ferruginous colour, in the same sex of C. chitone they are

rufous-orange ; none of the markings showing through by transparency.

Undekside, both wings hair-brown, in C. chitone it is " pale rufous-

orange" ; markings similar to those in the male. It is also near to

C. menado, Hewitson, from Celebes, but the absence of the narrow

band of white behind the apex of the forewing on the underside

•will distinguish the present species.

Described from one male and three females captuied in Mangoli

Island by Mr. W. Doherty in November, 1897. Herr Fruhstorfer's

description of the species having appeared before mine, I suppress the

name I had proposed for it.

Subfamily NvMPHALiNiE.

10. HESTINA NAMOIDES, n. sp. Plate DD, Fig. 10 $.

Habitat : Tse Kou, Western China [R. P. Dubemard).

Expanse : (J, 3-3 inches.

Description : Male. Differs from H. nama, Doubleday, which

is found in Northern India all along the Himalayas from Kashmir

(Moore) on the West to Assam on the east, .in Burma, the Malay

Peninsula, ludo-China, Chia-kou-ho, Omei-shan and Wa-shau

—

the three latter places in Western China, in N.-E. Sumatra

and Eastern Java (Pagenstecher), in being smaller. Forewing has

the entire discoidal cell and five streaks beyond it entire and

amalgamating with the innermost of the three marginal series of

spots which are found in H. nama, as is also the streak in the

submedian interspace, which is. moreover entire instead of being

bifurcated. Hindwing has all the bluish streaks very much broader
;

the outer margin is of a much brighter and paler castaneous,

bearing anteriorly three large black spots not found in H. nama ;

the outer margin also is much more rounded and less produced at the

anal angle. Undeesidb, both loings present much the same differences

as above, besides which on the hindwing the submarginal and marginal

series of whitish spots are almost obsolete.

Monsieur Charles Obertliiir in Etudes d'Entomologie, vol. xx,

p. 30, pi. X, fig. 177 (1896), has described aud figured a melanic

aberration of H. nama from Tumlong, Sikkim, calling it melanina.

In my collection there is a still more remarkable melanic aberration
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of H. nama, and iu the late Mr. Otto Holler's collection,

now in the possession of the Hon. Walter Rothschild, there are

two other remarkable aberrations of the same species, all three are

males from Sikkim. It appears to the present writer that the nam-

ing of aberrations is to be deprecated, especially so such as

these which are purely individual, it being extremely improbable

that second specimens of any one of them identical with the first will

be found. I would not have ventured to describe the present species

as new, more especially as I possess but a single specimen of it

received from M. Oberthur, were it not for the fact that it

differs markedly in the outline of the hindwing from H. nama,

which is not likely to be an aberrational character.

11. NEPTIS (PhcBdyma) NERIO, n. sp. Plate DD, Fig. 11 $ .

N. {Phcedyma) heliodora, de Nicevil'e (nee Cramer), Journ. A. S. B., vol. Isvii, pt. 2,

p. 312, n. 34 (1898).

Habitat : Kayeli in Burn, one of the Moluccas.

Expanse: $, 2-8 inches.

Desckiption : Female. Upperside, both wings with all the white

markings larger and more prominent than those in N. amphion,

Linn8eus.= iV^. heliodora, QxniJiQr,=Papilio pellucidus, Goeze,= Athi/ma

cerne, Butler, from Amboyna.* Foreioing has two subapica] white spots

only, the third anteriormosfc in N. amphion being absent in the present

species, they are large-r also, and rhomboid ; the two discal spots in the

median interspaces are also larger, and divided only by the black second

median nervule ; there are two spots on the sutural area against one in

N. amphion, the anterior placed above the submedian nervure is of the

same size as is the solitary spot in that species, while the posterior

is twice as large ; the inner of the two submarginal series

of white spots is also more prominent. Hindwing has the discal

white fascia of quite a different character : its anterior edge is

quite straight and even instead of being highly irregular and

uneven, its posterior edge is also much more regular, the band

is also wider, tapering to both ends and divided into spots

only by the black veins, in N, amphion all the spots are well

separated from the veins ; the two submarginal series of white

*" Papilio amphion is perhiips aNeptis" [Kirh]/, Trans. Ent. Soc. Lond., 1870, p. 147, n,

205), AurivilHus, Kongl. Svenslia Yet,-Akad. Handle., vol. xis, n. 5, p. 103, n. 122 a (1882).
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spots are also more prominent. Undekside, both icings with

much the same differences as on the upperside.

Having now obtained both sexes of N. amphion from Amboyna

I am able to satisfactorily describe the present species, which is

represented in my collection by a single example captured by

Mr. William Doherty.

12. CIRRHOCHROA AORIS, Doubleday and Hewitson. Plate

DD, Figs. 12, 13, gynandromorphous example.

Cirrochroa aoris, Doubleday and Hewitson, Gen. Diurn. Lep., vol. i, p. 158, n. 1, pi. xxi,

fig. 2, male (1848) ; id., Westwood, Trans. Ent. Soc Lond., 1880, p. 113, pi. ii, gynandromor-

phous examples.

Habitat : Probably Nepal, Sikkim, Bhutan, throughout Assam, and

the Northern Shan States of Upper Burma.

The gynandromorphous specimen here figured is in the collec-

tion of Mr. Paul Mowis, who has kindly lent it to me for

description, and was obtained in Sikkim by his native collectors.

It is absolutely bilateral, the left-hand side and left fore-leg

being male, while the right-hand side and right fore-leg are

female, Professor Westwood having figured and described a

specimen in which the opposite sexes are reversed, the feminine

side being on the left, the masculine on the right. He also

fio-ures and describes a second specimen of this species in which

the coloration of the two sexes is strangely commingled in the

rioht-hand pair of wings, while the left-hand pair is entirely male,

the body and fore-legs being masculine. Professor Westwood

did not record the exact locality from whence his specimens came,

but said they are in the collection of the British Museum.

Family LYCiENID.^.

13. THYSONITIS ILLUSTRIS, Rober. Plate EE, Figs. 14 $,

15 9.

Plebeius illustris, Rober, Iris, vol. i, p. 53, pi. iv, fip;. 6,female (1886) ; Thysonitis illustris,

H. H. Druce and Betbune-Baker, Proc. Zool. Soc. Lond., 1893, p. 552; id., de Nice'ville and

K-uhn, Jonrn. A. S. B., vol. Isvii, pt. 2, p. 266, n. 56 (1898).

Habitat : Ke Isles.

Expanse : $, 1"4 to 1-5; 9, 1*5 inches.

Description : Male, Uppebside, both wings non-iridescent rather

dull blue, with a very narrow black marginal line, rather broader towards

the anal angle and on the posterior portion of the abdominal margin of

the hindwing. Forewing with the costa narrowly blaok ; an obscure
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irrorated white patch on the centre of the disc. Hmdioing with the

broad discal white baud of the underside showing through but more

or less irrorated with blue scales, the portion anterior to the first

subcostal nervulc pure white ; a rather short black white-tipped tail from

the termination of the first median nervule not shown in Herr Rober's

figure. Underside, 5oi/i wm^s white. Forewing ^v{\h a broad black

costal band occupying the iinterior half of the discoidal cell and

extending along the outer margin where it is broadest posteriorly

and bisected by a narrow white line, with another anteoiliary thin

white line, both these lines ending anteriorly at the lower discoidal

nervule. Hindioing with a broad basal black band not reaching the

costa, being sharply bounded by the costal nervure ; the posterior third

of the wing also black, bearing in its middle a broad band of spots

of beautiful metallic green divided only by the black veins, each of

these spots is again centred by a round black spot ; a thin anteciliary

white line cut by the veins. Cilia black throughout. Female.

Upperside, ioth wings black, the base irrorated with brilliant

metallic green scales. Forewing with a broad discal white area

reaching into the cell but well separated from the outer margin, and

occupying the basal two-thirds of the inner margin ; a submarginal

thin metallic green line from the submedian nervure to the second

median nervule. Hindioing with a broad discal white band, broadest

in the middle, narrowest on the costa, its anterior edge straight, its

posterior edge irregular in one specimen but regular in another ;

a submarginal series of five metallic green lunules between the veins.

Underside, forewing as in the male, except that the outer black

border is considerably broader. Hindwing as in the male. Cilia

white on the hindwing and at the anal angle of the forewing,

anteriorly black.

The type specimen described from Tual in the Key Islands is a

female, not a male as stated by Messrs. Druce and Bethune-Baker.

Herr Rober's specimen appears from its photographic representations

to have been mended and to have lost its tails, as correctly pointed

out by the above-mentioned writers.

14. THYSONITIS KORION, H. H. Druce and Bethune-Baker.

Plate BE, Fig. 16 $.

T. Jcorion, B. H. Druce and Bethune-Baker, Proc. Zool. Soc. Lond., 1893, p. 547, pi. xlvi,

Jig. 3, ntale;id.) de Nice'ville and Kiihn, Journ. A. S. B., vol. Ixvli, pt. 2, p. 266, n. 55 (1898\

23
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Habitat : Ke Isles.

I take the opportunity of figuring the female of this species, described

by me in the Journ. A. S. B., the male having previously been figured

by Messrs. Druce and Beth une- Baker.

15. THYSONITIS TRIOPUS, de Niceville. Plate EE, Fig 17 $

.

T. triopus, de Nice'yiUe, Journ A. S. B., vol. Ixvii, pt. 2, p. 265, n. 54 (1898).

Habitat : Ke Isles.

The female type specimen is here figured, the species being based

on that sex. The male is indistinguishable from the same sex of

T. apollomus, Felder.

16. ARRHOPALA COMICA, n. sp. Plate EE, Fig. 18 9

.

Habitat : Lwe Long, near Bhamo, Upper Burma, 5,000 ft.

Expanse : ? , T? inches.

Description : Female. Uppeeside, forewing black ; the whole of

the disc from the base of the wing to one-fourth from the outer margin,

and from the subcostal nervure to the inner margin shining purple,

the end of the discoidal cell marked with a wedge-shaped tooth of the

black ground-colour. Hindwing reddish-brown, the basal area occupy-

ing about one-third of the total area of the wing shining purple ; the

anal lobe reddish ; the tail very broad at the base, thence tapering to

a fine point, reddish without a white tip. Underside, loth ivings light

reddish-brown j all the markings black, of a curious character and

unlike any species of the genus known to me. Foreioing with the

three usual increasing markings in the cell, the two outer ones with

a spot each anterior to them on the costa ; two spots below the cell

divided by the first median nervule ; a discal highly irregular macular

band, which is broadest on the costa, tapering to a mere dot behind

the first median nervule ; a very obscure macular submarginal fascia.

Hindwing with the six usual basal spots ; a prominent discal macular

fascia commencing behind the costal nervure towards the apex of the

wing, termiaating on the middle of the abdominal margin in front of

the internal nervure ; beyond this is another fascia on the disc, each

spot of which is represented by several black dots in a ring ; the sub-

marginal fascia as on the forewing, but even more obscure ; no anal

metallic markings whatever.

Tliis very comical-looking species may be an aberration or " sport," but

I am at a loss to conjecture of what species it can be an aberration,
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more especially . as the shape of the tail with its broad base is

very aberrant. On the upperside it is coloured and marked as in the

same sex of ^. a/^mo??,, mihi, Journ. Bomb. Nat. Hist. Soc, vol. vi,

p. 37], n. 20, pi. F, Hgs. ^0, male, '11, female (1891), which flies

with it.

Described from a single example taken by Major F. B. Longe,

R.E., on 12th March, 1898.

Family FAFILIONIDiE.

Subfamily PiBRiNiE.

17. METAPORU PARACRiEA, n. sp. Plate EE, Fig. 19 $.

Habitat : Tse Kou, Western China {R. P. Dubernard).

Expanse : ^, 3*25 and 3'40 inches.

Description : Male. Upperside, both icings differ from those of

" Pieris " acrcea, Oberthiir, in having all the black markings of a

very much deeper shade, d'^ep black instead of dull black (judging

from Oberthiir's figure), and many of the broadly-bordered-wilh-black

veins themselves defined with pure white ; the veins in P. acrcea

appear to be entirely black. Foreioing has the curved discal series of

five white spots very much smaller and all well isolated, in P. acrcea

the three anterior ones would touch each other were they not divided

by the black veins ; the marginal short white streaks between the

veins much smaller and quite narrow instead of being almost quadrate.

Hindwing has the five spots beyond the discoidal cell very much

narrower ; and the marginal spots are also smaller. Underside,

both loings as on the upperside, except that all the white markings are

tinted with yellow, and that the hindioing on the outer margin

has a pair of elongated whitish streaks in each nervular inter-

space. Also near to Metaporia lotis, Leech, described from Wa-shiin,

Ta-chien-lu, Pu-tsu-fong and Moupin, all in Western China, in my
collection from Pa Tse Fang and Tien-Tsuen, in Western China,

received from M. Charles Oberthiir and named by him " Pm^is

acrcea," but differing therefrom in many salient characters as will

at once be evident by comparing Mr. Leech's figure of i/. lotis with

mine of M. paracrcea. M. oberthuri. Leech, from Chaqg-yang in

Central China, and Oniei-shan in Western China, is another allied

species, but is altogether a much whiter insect.
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Described from two examples kindly sent to me by M. Charles

Oberthtir. I may note that M. Oberthlir does not record the exact

habitat of P. acrcm, recording it from Thibet only, and that neither

Mr. Leech nor I have seen a specimen of it. The figure gives one the

impression of having been taken from an abnormal specimen, which

impression is heightened by the curious shape of the abdominal

margin of the hindwing as figured.

Subfamily Papilionin^.

18. PAPILIO PANOP^A, n. sp. Plate EE, Fig. 20^.

Habitat : Tse Kou, Western China {R. P. Dubernard).

Expanse : $, 2'7 and 3'2 inches.

Desceiption : Male. Differs from P. e^irous, Leech,*' from Chang-

yang, Central China, and Moupin, Western China {Leech), and from

Ta-tsien-lu, Western China {coll, de Nkhille )^'n\\hQfoTewinghQva.g

slightly broader, as are also all the black bands, thereby reducing the

width of the bands of the white ground-colour between them, and the

hindwing lacking altogether on the itpperside the median black

band seen in P. eurous ; the innermost of the three marginal bands of

P. eurous which extends from the anal black area to the costa is

incomplete in P. panopcea as it does not reach anteriorly beyond the

second subcostal nervule, consequently the hindwing of P. panopcea

is much whiter than the corresponding wing of P. eurous.

Described from two specimens which I owe to the kindness of M

.

Charles Oberthlir.

19. PAPILIO PARUS, n. sp. Plate EE, Fig. 21^.

Habitat : Tse Kou, Western China (P. P. Duhernard).

Expanse: $, 3*2 inches.

Desceiption : Male. Differs from P. tamerlanus, Oberthlir,! from

Moupin, Western China (Oberthilr), Moupin, Wa-ssu-kow and Chow-

pin-sa. Western China {Leech) ; Western China [Eothschild), Moenia,

Thibet {coll. de Niceville), in the /or^wm^ having the fourth black band

from the base of the wing abbreviated, reaching only to the middle

* Par>ilio eurous, li&Qdh, Butt. China, Japan, and Corea, vol. ii, p. 521, pi. sxxii, fig. 3,

male (1893) ; id., Rothschild, Nov. Zool., vol. ii, p. 408, n. 166 (1895).

t Papilio tamerlanus, Oberthtir, Et. d'Ent., vol. ii, p. 13, n. 1, pi. ii, tig. 1, male (1876) ; id.,

Leech, Butt. China, Japan, and Corea, vol. ii, p. 521 (1893) ; id., Eothschild, Nov. Zool., vol. ii,

p.409,n. 169(1895).
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of the discoidal cell instead of extending completely across it and

invading the base of the second median nervule, it is also much

narrower; the submarginal white fascia is also half the width, thus

giving the outer area of the wing a ranch blacker appearance.

Described from a single example received from M. C^harles Oberthiir.

Suborder HETEROCEEA.

Family SPHTNGID^.

20. SATASPES HAUXWELLII, n. sp. Plate EE, Fig. 22 9.

Habitat : Taungoo, Upper Tenasserim, Burma.

Expanse : 9, 2*6 inches (66 milliin,).

Description: Female. Uppersidb, hoih loings deep indigo-blue.

Forewmg with a rather broad violet-grey band at the extreme base
;

then a rather broader deep black band ; then another violet-grey band,

as broad as the basal band, but bisected by a narrow black line ; then a

V-shaped black marking, the area enclosed by it of a shining golden

bronze colour ; then a broad oblique discal shining golden bronze

area crossed by the indigo-blue veins ; the outer margin broadly of

the ground-colour. Hindiving with the costa white ; the base of the

wing and on the projection of the outer margin of the wing near the

abdomen deep indigo-blue ; the rest of the wing shining golden bronze

crossed by the indigo-blue veins. Underside, both wings deep indigo-

blue ; a narrow basal white line. Foreioing with the basal half of the

wing glossed with golden bronze. Hindwing glossed almost throughout

with golden bronze. Antennae black, the tip ochreous. Thorax above

deep indigo-blue, but bearing ? large shining paler area with a few scat-

tered yellow scales on it. Abdomen above deep indigo- blue, at the sides

bearing four prominent paler segmental spots, the dorsal area paler

than the lateral areas, shining ; the lateral and anal tufts of hairs—which

are large—deep indigo-blue ; beneath the abdomen is dull ferruginous

along the middle line, and the lateral and anal tufts are of the same

colour.

Allied to S. injernalis, Westwood, but nearer to S. ventralis, Butler,

from a single specimen of which in the collection of the Indian'

Museum, Calcutta, from Sikldm, it differs in having fewer yellow scales

on the upperside of the thorax, no yellow collar, the coloration of

the wings much richer, and all the markings more prominent;
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on thfi underside of both wings there is a white basal hne ; and the

abdomen beneath has the last four segments obscurely marked with

dull ferruginous, in S, ventralis these markings are very much larger,

very prominent, and pale gamboge-yellow.

I have named this handsome moth ( which is unique ) after Mr.

T. A. Hauxwell, Deputy Conservator of Forests, who is an enthusiastic

collector of birds and Lepidoptera. It is a beautiful mimic of the

very common large blue carpenter bee, Xylocopa auripennis, Lepeletier,

a male of which I have figured—for the first time—for comparison, on

Plate EE, Fig. 23. Colonel Bingham tells me that he has also

obtained this new moth in the Ataran Valley. Central Tenasserim.

Family SESIID^.

21. MELITTIA BINGHAMII, n. sp. Plate EE, Fig. 24 ^.

Habitat : Thandaung, 4,000 ft., Tenasserim, Burma.

Expanse : ^, 1'4 inches (35 millim.).

Description : Male. Uppers!IDE, both loings hyaline, colourless,

the veins and the markings black ;. cilia fuscous, with a slight dull

ferruginous tinge. Forewing with all the margins narrowly black,

the apex and outer margin rather broader than the costa and inner

margin ; a narrow black bar from the costa to the inner margin at the

end of the discoidal cell, giving off* a short tooth into the cell ; the

basal two-thirds of the wing with two hyaline interspaces; the outer

third of the wing with six, the second from the costa small. Hind-

wing unmarked. Antennce black above, dull ochreous below. Falpi

pale yellow mixed with black hairs. Thorax above clothed with

shining " old gold " setse, beneath pale yellow. Abdomen above

deep black, with narrow yellowish segmental bands, beneath pale

yellow. Foreleg yellow. Midleg has the femur yellow, the tibia black

with a few iridescent hairs, white in some lights, amethystine in others,

tarsi black. Hindleg greatly developed, with very long hairs, the

femur above black, with a thick outer mane of yellow hairs,

the tibia and tarsi deep black, the leg beneath black, with three

tufts of differently-coloured haii-s, the anterior one is entirely

iridescent opaline, the middle one is yellow with a few opaline

scales, the posterior one entirely yellow.

Apparently nearest to M. kulluana (the M. kuhtana of Hampson)

from Kullu (the Kulu Valley in the Western Bimalayas), from which
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it differs in its larger size (1*4 as against 1*2 inches in alar expanse)^

the transparent apical area of the forewing is traversed by five instead

of four veins^ the abdomen beneath is pale yellow not bluish-white, and

the femur and tibia of the hindleg are not clothed with dull cheotnut-

red and yellow hairs, the hairs being entirely yellow. From the

figure of the type specimen of M. lulluana in 111. Lep. Het. B. M.,

vol. vii, p. 98, pi. Gxxsv, fig. 12 (1889), it chiefly differs in the

apex of the forewing being much more produced and the hindleg

being much longer.

Described from a single specimen, which I have named in honour

of Colonel C. T. Bingham, so well known in many branches of

Natural History, who captured it and presented it to me.
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EXPLANATION OF THE PLATES.

Plate CO.

Fig. 1. Ideo2?s is iza, Fruhatorfev ... .. ...^9, p. 158

„ 2, Danais (^Lintorata) kuckenthali, Fagensteohev ... <^, p. 159

„ o. Euplcea (^Nacamsa) clorinde, Staudinger ... <^, p. 161

,, 4. Zetimn musa, Felder ... ... ... ... $, p, 162

,, 5. Lethe (Zophoessa) sura, Douhleday and Hewitiiou.—
Upperside. Gynandromorphous example. p. 163

„ 6. ,, Underside „ „ p. 163

Plate DD.

„ 7. Acropthalniia chionides, n. s]). . . ... ... 9 , p. 163

8. Elymnlas {Melynias) saveri, T)\?,i?ini ... ... 9 , p. 164

9. Clerome sula7ia^ Frubstcrfer ... ... ... 9, p. 165

10. Hestina namoides, ii. sp.... ... ... .. <^, p. 166

11. Neptis (Phcedyma) nerio^ n. !i[}. ... ... 9, p. 167

12. Cirrhochroa aoris, Donbleday and Hewitson

—

Upperside. G}aiandromorphoi]s example. p. 168

13. „ Underside ,, ,, p. 168

Plate EE.

14. Thysonitis illustris, Rober ... ... ... $, p. 168

15. „ „ „ ... ,c. ... 9, p. 168

16. „ /iom«, H. H. Druco and Bethune- Baker. 9, p. 169

17. ,, ^n'o^^ifi', de Niceville ... ..- ... 9, p. 170

18. Ari'hojoala comica, n. s\j— ... ... ... 9, p. 170

19. Melaporia paracrcea, n. ii\). ... ... ... ^, p. 171

20. PapUio panopcea, n. a^K... ... ... ... <?, P- 172

21. ,, jjarus, n. sp $, p. 172

22. /Sataspes hauxivellii, n. ap. ... ... ... 9, p. 173

23. XyloGopa auripemiis, Lepeletier ... ... $, p. 174

24. Melittia binghamii, n. sp. ... ... ... S, p- 174
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MISCELLANEOUS NOTES.

NO. I.—ACCOUNT OF A REMARKABLE SWARMING FOR
BREEDING PURPOSES OF SPHEX UMBROSUS, CHRIST,
WITH NOTES ON THE NESTS OF TWO OTHER SPECIES
OF SPHEX AND OF CERTAIN OF THE POMPILIDM.

All the species of wasps belonging to the genus Sphex, known to me, are

eminently fossorial in their habits. Diggers of the earth, I have never found
them taking advantage of odd holes in trees wherein to make their nests, as

many of the Pompilidce, a family also belonging to the Fessores, do. Nor
does one ever see Sphex becoming a mason and building herself a mud nest as

her near cousin Sceliphron does. Honest hard digging and delving and a nest

in the warm earth are good enough for her. To those who have paid any
heed to the ways of insects I need not say that it is only the female that does

the work. The gentleman of the family takes no part in the house-building.

In digging Sphex has much the action of a dog, scraping and scratching

away with her powerfully spined forelegs and, when the loosened earth

accumulates behind her, flicking it to a distance with a rapid kick or two of

her long hindlegs.

Up to last week I was under the impression that Sphex never bred in large

companies. Two or three nests excavated close together is the most I have

found. However, one day last week Major Birch, R.A., Commanding the

Mountain Battery stationed at Mandalay, told me that an extraordinary

swarm of brilliantly metallic " flies " had suddenly made an appearance near

the Artillery Lines, and had commenced vigorously digging holes in the

ground round the end of one of the barracks.

It was late in the evening when I beard this, but, accompanied by Major

Birch, I at once went ofE to inspect the swarm. I found that for about forty

or fifty yards round the west end of the barrack the ground had been literally

riddled with holes. It was getting dark and the insects had evidently retired

for the night, possibly into their nest holes, but I caught a glimpse of two

belated individuals and recognised them as unmistakeably Sphex of some kind.

Next morning having a lot of office work I was unable to go collecting, but

Major Birch was good enough to catch and send me over a bottleful of the

insects. They were all females of one species and, as I had half guessed from

the glimpse I had had the night before, belonged to a variety of the widely-

spread Sphex umhrosus, Christ. They differed, however, from all varieties of

that insect that I have seen in a few particulars. Resembling Sphex umhrosus.

var. argentifrons, Lepel., in having the base and apex of the wings stained

with dark fuscous, unlike that variety, these h^d, instead of all black legs,

the basal three-fourths of the tibise and the whole of the femora of the

intermediate and posterior legs blood red.

23
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I may note here that in my volume on the bees and wasps of India in the

Fauna of India series only the typical Sphex umbrosus, Christ, is described.

To-day I went down in the morning to see the swarm by daylight, and

a marvellous sight it is.

The site of the barrack, round which the Sphex was swarming, was on a

slope. To get a level space for the building the ground had been cut away

to the west, leaving a perpendicular bank, extending along three sides of

the end of the barrack at a distance from the edge of the lower verandah, of

from twelve to fifteen feet. This space for a length, as I have said, of forty

or fifty yards, as also the perpendicular face of the bank itself, was one mass

of the wasps' burrows. There must be some thousands of the insects about,

and the loud buzzing, with the incessant motion of the brilliant little creatures

flying, digging, walking around, is most astonishing. When disturbed they

rose in clouds and flew about one's legs, but did not attempt to attack, as the

true wasps {Vespidce) or the honey bees {Ajns) would have done.

A noticeable thing was that the openings to the burrows all faced the

verandah, the direction of the burrows radiating outwards from the barrack.

One or two that I dug up showed that they had been tunnelled obliquely

into the ground for about a foot or so and then, turning at an ang^e upwards,

ended in a slightly enlarged oval chamber. If one stood still the wasps took

no notice but continued their work unconcernedly. Some walking about with

the alert jerky air and quivering of the wings peculiar to fossorial wasps,

others dug on industriously, paw over paw like any terrier, while others con-

tinued bringing in their captures of green grasshoppers stung into a state

of unconsciousness. These they stuffed, and pulled and pushed into their

burrows always head downwards. The grasshoppers I found belonged to the

family Locustidce, and all that I saw were in the immature stage, unable to fly.

Of other species of Sphex, I have found and dug up at various times the

nests of Sphex aurulentus, rabr.,var. ferrugineus, Lepel., and Sphex nigripes,

Smith. The latter I found provisioning its nest like S. umbrosus,with. immature

Locustidce ; while in the nests of Sphex aurulentus I found only the immature

forms of some large species of AcrididcB. It is probable that the species of

Sphex keep to Orthoptera aa their prey ; each species confining itself to some

one species of locust or grasshopper, for the captures I found in the nests of

S. nigripes belonged to a different and larger species of the Locustidcs from

the species I found Sphex umbrosus bringing in as noted above.

The majority of the species of the Pompilidce, memhers of the genera Pom''

pilus, Psendagenia, Paragenia, Salius, etc., provision their nests with spiders,

again each species of wa^p selecting and keeping to one species of spider. A

few, e.g., Pompilus bracatus, and Salius verticalis, I have found hunting and

carrying off cockroaches, but spiders are par excellence their prey. I once

saw and timed a fight between the huge fossorial wasp Salius sycophanta,

Grebodo, and a very large species of spider {Galeodes) which is common io
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the forests of Tenasserim, living in holes at the roots of trees and clumps of

bamboo, I give a copy of the note I made at the time :

—

Camp Ataran, 16th October, 1891. Found the nest of a large hairy spider,

a Galeodes, behind my tent among the roots of a clump of bamboos, Tlie

animal was outside and I tried to catch it, repulsive looking as it was, with

a pair of forceps, but he, or she rather, escaped and ran down a hole. On

digging it up I found the hole ran obliquely into the ground for about two

feet and ended in a slightly enlarged chamber. I had dug gently and c:*refuUy

to avoid injuring the spider and thus came on her crouching inside. I tried

to pick her up with the forceps, but with a sudden leap she sprang on to my
sleeve and began running up my arm. This was too much for me and I gave

a violent jerk to my arm, sending spider and forcepa flying. The spider fell

close to the side of my tent on a rather bare space and then, to my astonish-

ment, scuttled for its life. I followed and caught sight of the cause of its

alarm. A beautiful large -Salius with black body and tawny red wings which

I recognised as S. sycophania was flying in an excited way round and round.

Looking for the spider, after a hunt, I spied her crouching between a tuft of

grass and a bundle of wooden tent pegs that had been thrown down. She

had tucked in her legs and made herself as small as she could, an.l I was

struck by the resemblance of her reddish-brown furry body to the colour of

the ground. Quite a long time the 'Salius kept quartering the ground and it

seemed to me quite evident she was hunting by sight, for as long as the spider

remained motionless, although the wasp passed two or three times within an

inch or so, she never seemed to flnd it out. At last, why I don't know, the

spider made a rush trying to get to the shelter of a biggish clump of thatch-

ing grass about a yard away. Like a flash the Salius swooped down on her

and then commenced a rough and tumble fight on the ground, both combatants

rolling over and over so fast that I was quite unable to see whether the wasp

managed to sting the spider or the spider managed to bite the wasp. How-
ever, the spider in a few seconds shook herself free and again tried to reach

shelter, but in vain, the Salius with a loud buzz flew right over and alighting

on the ground beyond faced round and intercepted her. Then commenced a

curious scene : the spider stood on the defensive, turning and facing the wasp,

as the latter with quivering wings and abdomen paced round and round,

evidently watching an opportunity to close again, and the spider quite on its

guard, standing up and keeping a vigilant eye on her enemy. This went on, I

should think for fully ten minutes until, perhaps, tired out and taking advan^

tage of the wasp's stopping still for a second, the Galeodes made a second

rush only to find herself grappled by her enemy. This time the hand-to-

hand or rather sting-to-jaws fight did not last so long, when the spider shook

herself clear of her antagonist she was evidently injured. Her rush for

shelter was a crippled run and it was clear she was nearly done for. The
wasp, apparently as fresh as ever, leisurely flew after her, caught her up and
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this time I distinctly saw the sting go in once, twice, three times, the poor

spider making but feeble resistance and, unable to bite her enemy, lay still at

length writhing a little. Then for a minute or so Salius danced her dance of

triumph, parading round her prey in a quick jerky sort of walk, flirting her

wings and quivering her antennae. Finally, she approached the comatose, if

not dead, spider and deliberately bit off the long strong legs. Then, half

flying with it and anon dragging it along the ground, she conveyed her

shikar to her nest, which was excavated at the foot of a large padouh tree

{Pterocarpus indicus) about fifty yards from my tent. Here she disappeared,

and I had little difiiculty in finding the entrance to her burrow. Placing my
butterfly net over its mouth, I waited. In about five minutes out she came and

I bottled her. Then I dug up her nest and found the bodies of no less than

five Galeodes, all deprived of their legs and all with a single egg attached to

the fur on the underside of their stomachs. So far as I could make out all

the spiders were quite dead, except the last caught which still moved feebly

when touched. As I said above, I timed the fight I have described. From
the time I saw the wasp looking for the spider to the time the latter lay

moribund, having its legs sawed off, was exactly thirty-five minutes.

C. T. BINGHAM,
Mandalay, 12th October, 1899. Conservator of Forests.

NO. II.—A VARIETY OF THE COMMON MYNA, ACRIDOTHERES
TRISTIS, LINN.

To-day my man brought me in a variety of this species in peculiar plumage.

I append a description:—Head, neck and upper breast white, slightly tinged

with pale primrose yellow, one or two blackish feathers on lores, round the

eye, on the ear coverts ; lower plumage vinous brown as in the usual form
;

abdomen and lower tail coverts white ; the thighs and their coverts mixed with

white ; upper plumage mixed brown and white ; rectrices black tipped white
;

median pair white with a hard terminal band black and also tipped with

white
;
primaries blackish with the bases white, secondaries and inner secon-

daries vinous brown; primary and median coverts white. Colours of soft parts,

bill, orbital skin, eyelids, legs, feet and claws, yellow ; inside mouth fleshy.

The irides were damaged with shot, so it was impossible to state their colour.

There is also a sooty band below the white of the upper breast. The

inner secondaries are both brown and white, the abdomen is white tinged

with vinous. On dissection the specimen proved to be female.

Unfortunately this bird was still moulting and so the plumage is not very-

good. It was shot in company with another of the usual form. My man

had seen it here for several days, but whenever he brought out his gua it

used to disappear ; other people it did not seem to mind, feeding close to their

houses on the grain spread out to dry. C. M. INGLIS.

Jainagar Factory, Madhubani, 28i/i Sepiaiiber, 1899.
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No. III.—NOTE ON THE WEB-SPINNING HiiBlTS OF THE
"RED ANT," (ECOPHILA SMARAG'DINA.

In 1896 I had the honour to read befoJe the Entomological Society of

London (Proceedings, Ent. Soc. of London, 1896, p. IX,)) a note on the web-

spinning habit of the ant (Ecophila smaragdina, Fabr., in which I quoted the

observations of Mr. W. D. Holland of Balangoda, Ceylon, who informed me
that he had actually seen the parent ants holding their larvaa in their jaws and

utilizing them as spinning machines, A similar observation had, I believe, been

previously recorded from India. I have just now been able to corroborate this

supposed fact from my own personal observation. Having found some

leaves newly fastened together by the ants, I separated them and set myself

to watch the proceedings of the occupants. The edges of the leaves were

quickly re-drawn together in the usual manner, the ants stretching across the

gap and seizing the opposite edge with their jaws. After the two edges had

been approximated, a row of ants still held them firmly in position and so

matters remained for a long time without the formation of any web-like

matter. I should mention that there were no larvae amongst the occupants of

these particular enclosures. After watching for nearly an hour, during^

which time no further progress had been made, I went in to " tiflBn." On my
return, an hour later, I found the spinning process actively progressing, and

there, sure enough, were the small white grubs being passed backwards and

forwards across the sutures and gaps in the walls of the shelter. Each-

grub (there were apparently only two of them) was held in the jaws of one

of the worker ants and its movements directed as required. A continuous,

thread of silk was proceeding from the mouth of the larva. It is probable

that only fully grown larvae, ready to construct their cocoons, are employed

for the work. On looking about for the nests from which the web-spinners

must have been procured, none could be found nearer than the top of an

adjacent " jack-tree," which doubtless accounts for the considerable time

that elapsed before the rent was repaired. Messengers had to be despatched

to headquarters for the weaving members of the community.

E. ERNEST GREEN,
Govt. Entomolbgist.

R. B. Gardens, Paeadeniya,

Ceylon ; 2bth October, 1899.

No. IV.—EGG-BLOWING AND ITS DIFFICULTIES.
. All birds'-egg collectors must on many occasions have experienced the

vexation, amounting not rarely to actual grief, caused by finding a valued

clutch of eggs so hard set, as to render blowing difficult, if not impossible j

and I think from my own experience the following procedure, which I am
not aware of anyone but myself having practised, worthy of publication, and

trial by others. It occurred to me after taking my 5th clutch of Brachypternus

aurantius, all endeavours to blow the eggs on every occasion having proved
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equally futile. On this occasion I had spent about half an hour using every

endeavour to rid the first egg of its contents, and finally, in spite of a large

disfiguring hole from which all else had been evacuated, I found that the head

refused to budge. I filled the egg with water and placed it hole uppermost on

my table, intending to try the results of maceration, this at about 6 p.m. one

evening. On the following morning with no eflEort the head came out. The

other eggs of the same clutch I treated similarly, making only moderate

holes, and I found no difficulty in blowing all.

I have since tried this method on many occasions and with wonderful

success. Of course there must be a limit to its effects, but I find in those

cases where after some trouble most of the contents have been liberated

and where a limb protrudes, portion of which may be got away, it is wisest

to go no further but to try maceration, and T think I may venture to say

that an egg is blowable in this way perhaps three days later on in the-

incubation (of moderate sized birds) than the usual methods adopted can

render it so.

In the hills no doubt the period of maceration would require to be more

lengthy.

The egg is left with an odour of putrefaction which I overcome by blowing

in weak Condy's fluid.

F, WALL, Capt., I.M.S.

Rangoon, 2Qth October, 1899.

No, v.—OCCURRENCE OF THE WHITE-FACED STIFF-TAIL

DUCK AT MARDAN.
On November 12th, 1899, on a favourite haunt of Duck some three miles

from Mardan, known as the Long Pond, I shot an extraordinary looking bird,

which, directly I had it in my hanH, I knew to be a specimen of the White-

faced Stiff-tail Duck (Erismatvra leucocephala).

I was riding in the morning along the side of the nullah (for this so-called

Long Pond is in reality a nullah some 600 yards long of varying width and

winding course, with groups of rushes here and there at its bends) and had

just drawn a favourite corner blank, when I saw a solitary bird in the middle

of the pond that looked in the distance more like a pochard than anything

else. On getting closer, however, though its head and the carriage of its

neck gave it the appearance of a duck, its tail, which it carried cocked at a

right angle to its body, and its habit of constantly diving and remaining under

the surface for a considerable time, led me to doubt whether it was a duck at

all. Without dismounting for a nearer inspection I rode off to tie up my
pony, determined to return and shoot it for the sake of identification.

On coming back I found the bird very much in the same place
;
but as I

approached a hawk came on the scene and hovered over it evidently imagining

that it had found its breakfast, and I sat down to see what would happen and
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in order to watch the bird more intently bfefore shooting it. What did

liappen was that whenever the hawk poised itself in air preparatory to

striking, the duck dived incontinently, and on re-appearing after some 20 to 30

seconds immediately disappeared again, keeping all the time very much in

the same place.

After some five minutes of this the hawk went off disappointed, and I now

approached nearer still. I was more than ever struck by the very peculiar

appearance of the bird ; it was swiniming very low in the water, was of a dusky

brown, almost blackish colour with white bars above and below the bill, the

lower broader than the upper one ; its tail was carried when swimming always'

at a right angle to the body and was thin, stiff, and wedge-shaped with the

angles rounded off •, when it dived the tail was straightened out, and then

appeared much longer and was the last thing to disappear under water.

After watching it for some time, and since it would not rise as I came nearer,

but merely swam away from me diving every now and then, I ran up after

one of these disappearances and shot it as it rose.

Its measurements were as follow :—
Length 16| inches, wing 6^ inches, tail from vent 3f inches. Tarsus If

inches, hind toe and claw 2| inches. Bill at front If inches. Bill from gape

1| inches. Breadth across back between wings 4^ inches. The tail consisted

of 19 (these were carefully counted two or three times over) narrow linear

feathers, with fine, narrow, short, and separate webs, bare at the tips, stiff and

spinous ; it reminded one, when it was first seen and still wet, not a little of

the fin of a fish.

The bill was blackish-plumbeous, curiously swollen at the base ; the irides

brown, the legs dark plumbeous. The description given on pp. 436-437 of the

Appendix to the 3rd Volume of Hume and Marshall's Game Birds of India,

Burma and Ceylon is so closely applicable to the present specimen in most

of its details that I merely give the following slight variations :

—

" A narrow white stripe lightly streaked with brown runs from the base of

the upper mandible on each side to the base of the occiput, both stripes

nearly meeting in the middle line behind, and broader behind than in front.

Below these, from the gape, runs a brown stripe, the feathers edged with

yellowish-brown, broader behind than in front. On the breast the tips of the

feathers are of an almost chestnut tinge as far as the upper part of the breast

is concerned, passing to a less rufous and a lighter yellowish-brown lower

down in the middle and to a darker and less distinct pencilling on the sides of

the lower chest and abdomen. About the vent is a little dull white by no

means a pure white. The bird was a female,"

A. J. MACNAB, F.R,C,S., Capt., I,M.S.,

Medical Ofiicer, Q. O. Corps of Guides.

Mardan, Peshawar District, November, 1899.
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No. VI.—PARTURITION OF AN ECEIS CARINATA.
With reference to a qttestion raised by Mr. E. C. Cholmondeley in hi*

mote in the last number of this Journal, concerning the parturition of vivi-

parous snakes, I may mention that while I was stationed at Trichinopoly,

an Echis carlnata that I had had in my possession for some weeks (sus-

pecting pregnancy) gave birth to 12 young. This Ijappened on the night

of the 7th August, 1896, but unhappily as I was ignorant of the event until

the morning of the 8th, I could not attend the accouchement.

The mother did not add to her original brood, for I kept her for some time

afterwards. In spite of the fact that there was no possible means of escape

from their prison box, the brood decreased in numbers without any dead

bodies being found and for which a search was instituted, and this suggested

to me that the mother might have preyed on her offspring. She had live

frogs put in daily to tempt her should she have felt hungry, so there was no

excuse for such behaviour which indeed I failed to verify.

Each of the young cast a sloagh shortly after birth (before the next night).

One specimen I measured was 4§" in length.

F. WALL, Capt., I.M.S. •

Rangoon, 21s« December, 1899.

No. Til.—KINGFISHERS KILLING BIRDS.

If it is not generally known that kingfishers occasionally kill small birds,

possibly the following instance of their doing so may be of interest.

Water is terribly scarce in these parts, most of the rivers and tanks being

long since dry, and perhaps these iingfishers were compelled by stern necessity

to change their diet. My camp was pitched under a huge Banyan tree

recently (where, by the way, I noticed no less than 23 specimens of birds

within a few yards of my tent) and one afternoon a kingfisher. Halcyon

fuscus, made a determined attack on a bird which escaped with the loss

of a cloud of feathers. Next day, however, the kingfisher was more success-

ful for I saw it accompanied by its mate fly past me carrying a small bird

in its bill. They flew into a big tamarind tree where, I presume, they dis-

cussed their breakfast. Three magpies also mobbed and killed and carried

away a'fuU-grown bulbul from below the same tree the previous day, but

I believe their carnivorous habits are well known.

W, F. BISCOE.

Hyderabad, Deccan, 30<^ December, 1899,

No. YIll—VESPER TILIO PA CHYPUS, TEMMINCK.
{A CORRECTION.)

In the last number of the Journal (XII-4) I recorded the receipt of a pair

'of bats from Mr. Fry which I identified as Vespertilio facTiyotis, Dobson.

I have recently taken a series of more than a dozen in the same locality, viz.,

Londa, on the Southern Mahratta Railway, and there can be no doubt that
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No. X—THE GREAT CHESTED GREBE IN BURMA.
It is, I think, worth recording that I shot a specimen of the Great Crested

Grebe {Podicrpes cristatvs) in a jheel, about 6 miles from Myingyan, on the

17th of last month. This is about 50 miles south of Mandalay, and is below

Latitude 22° N.

According to the Fauna of British India, Birds, Vol, IV., Mr. Gates obtained

a specimen of this bird at Myitkyina in the extreme north of Burma, but

hitherto it has never been recorded so far south in this country,

B. S. CAREY.
Myingyan, Burma, JoMMa?'?/, 1900, *

No, XI.—OCCURRENCE OF THE BRONZE-CAPPED
TEAL IN TIRHUT.

Two days ago a fowler brought me a male of this rare species ( Eunetta

falcata \ It was snared on a large chur lying to the W. of this Sub-

"division. This chur, I believe, extends for several miles, and during the cold

weather teems with wild fowl. I have never been able to visit it myself,

and think were it worked jhoroughly many rare species would be obtained.

I now think a female was also among the duck brought me, but I sent it

away taking it to be a female gadwaSl. I had not Mr. Baker's able article on

this species by me, else I would not have made a mistake. I can only hope

that I may secure another. The fowler tells me there are others at the

same place, but the one he brought me was the only one snared. If I do

secure fresh specimens, I will record them in the Journal. My bird is

evidently a young bird, the sickle-shaped tertiaries only just sprouting and

the mane as yet imperfect. There are some brown feathers on the upper

back and scapulars and there is no biack band formed by the tips of

some of the outer scapulars ; the speculum too is more a dead black than

at all glossed with green.

Unfortunately some of the primaries of one wing were pulled out by the

inaila who snared it, the tips of those on the other wing have got broken

it having been brought to me in a basket with some other ducks. The

tad also has got a bit damaged. I give the measurements and colours of

the soft parts taken in the flesh. Total length 19"; tail 2'8"; it would

probably have measured 3" had it not been frayed : tarsus 1*5"
; bill at front

]*(i2" ; bill from gape 2'1". The wing measurements were cot taken as

both were damaged. Bill black ; iris brown ; legs and feet dusky

olive-grey.

CHAS. M.INGLIS.
Madhuhani, TiEHUT, 2Qth January, 1900,

No. Xll.—MEGADERMA SPASMA, L.

The Society has received four specimens of a vampire taken by Col.

Kirtikar, I.M.S., at Ratnagiri (N. Lat. 17°, E. Long. 73°), whichprove to be

Mtgadcrma spa^ma, L. The length of the forearm in these specimens
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corresponds with the measurement given by Blanford. Blanford gives 85

mm. as length of head and body, which is also the size he gives for M. lyra,

yet he describes M. spasma as rather smaller than M. lyra. The two larger

of the Eatnagiri specimens are 60 and 62, while the two smaller are 55 and 56,

the largest being a $ and the others 9- Blanford however notes that the

specimens from Ceylon are specially small. M. spasma is a Malay form, and

except a doubtful specimen recorded from Travancore, Ceylon is the nearest

locality to Eatnagiri at which i£ spasma has been found. I have recorded in

" Some Konkan Bats " that the vampire North of Bombay Harbour is

M. lyra, and it would be interesting to know exactly where the two

species meet,

POONA, 27ih January, 1900. R. C. WROUGHTON.

No. XIII.—OCCURRENCE OF THE SHELDRAKE (^TADORNA
CORNDTA) ON THE BHEEMA RIVER.

Although it is unsatisfactory to record having seen one of our rare cold

weather visitants, without bringing it to bag, still I feel convinced that I saw

the Sheldrake {Tadorna cornuta) some ten days ago on the Bheema, about ten

miles below Pandharpur.

Mr. Stuart Baker, in his excellent work on " Indian Ducks and their Allies,"'

pages 572—73, Vol. XI (No. 4) of our Journal, states that this duck is " con-

fined to the northern portion" of India, but that probably it would be found

along our sea coast, if its lonely parts were more frequently visited.

I was moving down the banks of the Bheema, where I saw many Buddy

Sheldrake or Brahminy Duck {Casarca rutila), mostly in pairs, resting on

sandy banks and stretches. At one spot, several ducks were basking, viz.,

Brahminies, Gadwall, Pintail, Pochards, &c. On my approach they rose.

My attention was immediately attracted to a Sheldrake, its white colour and

smaller size marking it, for it was in the company of two Brahminies. Short

of shooting the bird I am as certain as I can be that I was not deceived, for

I am a very close observer of bird-life.

I marked the bird, but unfortunately it went up stream. Had it come

anywhere within range, I should bave fired at it, no matter how long a shot,

in preference to any nearer shot at other duck, in the hope of bringing it

down. I only noticed one bird.

K. M. BETHAM, Capt,,

PooNA, 21th January, 1900. 8<A Bomhay Infantry.

No. XIV.—CURIOUS INSTANCE OF HERMAPHRODITISM.
This morning, when vifitiug a Dharmsala for cattle, I was shewn a very

curious specimen of hermaphroditism. The animal which had the general

appearance of a rather stumpy cow was peculiar in that it bad co sexual

organs whatever, at least outwardly. It had, however, slightly developed
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teats, and between them was an aperture through which it urinated. The

animal appeared about 4 or 5 years old and was in good condition. I

was informed that it had been sent in from a village to be preserved in the

Dharmsala, an institution for starving cattle kept up by the Hindus of this

place.

A. NEWNHAM, Capt,, f.z.s.,

Cantonment Magistrate.

Nasirabad, \st February, 1900,

No. XV.—OCCURRENCE OF DIPSAS CYANEA IN BURMA,
As far as we are aware, this snake has never been recorded from Burma,

and our specimen was captured within eight miles of the heart of this city,

and in close proximity to a large suburban town. Its rarity is also suggested

from the fact that we have from time to time received a large number and

many species of snakes from this particular locality, and also from all parts

of the Province, including the Chin, Kachin, and Arrakan Hills, yet this is

the sole specimen of this species that has so far reached us. We think the

fact of its occurrence in Burma worthy of being placed on record.

Though native testimony is rarely of any value in such matters, we may

observe that a Karen shikari, known to one of us for some ten years, and

who is very intelligent about jungle creatures, while looking through our col-

lection, asserted that he recognized this snake, and mentioned that he had

occasionally come across it in the jungle ; that it was a true tree snake, and

lived on Geckos and Lizards. He further was able to recognize other speci-

mens, which we happen to know come from his locality,

A detailed description of our specimen is unnecessary, as with one or two

exceptions it accords with that so well given in Boulanger's work. We, how-

ever, note the following differences :

—

(1) Frontal—Equals distance to rostral only,

(2) Ventrals—254,

(3) Colour— Above, almost uniform light blue-clay, what is, we under-

stand, termed Goblin-blue. A few scales are irregularly and

thinly outlined blackish.

Under parts, uniform buff on chin, throat, and anterior part of body,

becoming mottled with blue later, the blue prevailing more and

more on hinder part to become uniform beneath tail,

(4) Apical pits—Capricious, both single and double on dorsals, continu-

ed to supra-caudals, on the broadest of which were three or four

pits.

Length—Four feet. Tail—Thirteen inches,

F. WALL, Capt., I. M, S,,

GEO, H. EYANS, A.V.D.

Rangoon, January, 1900,
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No. XVI.—INCUBATION OF A BROOD OF ZAMENIS MUCOStfS.

About 7 a. m. on the 9th of December, 1899, we received a clutch of

thirteen eggs (two already hatched) of Zamenis mucosus. We placed the

eggs in a prune bottle, so that the hatching process might be minutely

observed.

During the course of the day (December 9th) four more eggs hatched, and

some two or three others showed cracks at one pole. The remainder hatched

on the lOth December, and it vrould appear that daylight provided a necessary

stimulus to their activity, since no egg was hatched between 5 p.m. on the

9th and 7-30 a.m. on the 10th. Immediately after an egg was cracked, air

bubbles were observed to escape, and the rostral of the young snake present-

ed, but the creature appeared to be in no hurry to emerge, remaining in this

position sometimes for a quarter of an hour. In from 2 *o f hour the head

and neck were protruded, and then some gradually worked their way out,

while others withdrew for a time wholly into their prison.

The time occupied in emerging thus varied, the quickest exit took two hours,

and the longest eight hours. One egg, sound at 3 p.m. on the 9th, was

observed cracked at one pole at 3-25 p.m., the head and two or three inches

of the snake was clear at 4-30 p.m., but at 5-30 p.m. the hatchling had

withdrawn, and did not make its exit until 7-30 a. m, on the morning of

the 10th.

The eggs were pure glossy enamel white, and were cemented into a cluster,

the adhesive points being inconstant in situation (either lateral or polar).

The length varied from If to If" ; the breadth from 1" to 1^",

The openings were stellate or linear, were in a sub-polar situation and

varied in the former shape in size from f" to 5", and in the latter were about

I", Unlike the eggs of most birds, the two poles were alike, being domed to

an equal width and shape.

The young were very lively after birth, and prettily marked, and when
three or four had collected were removed and put into spirit. These were

individually examined later, and the departures they exhibited from Boulan-

ger's description, with other remarks may be of interest.

Length—14J" to 15|".

The Temporals—In one specimen were 2-f-l. (R, & L.)

The Labials—In one specimen 9, (5 and 6 touching the eye). (R. & L.)

The Ant. Chins—In one case on one side came into contact with six lower
labials.

Colour—Bluish or greenish-olive, some scales edged whitish, others darkish-

the former arranged in such a way as to form fairly clear light transverse

bands or semi-bands.

Each band is formed by a limb thrown upwards from the belly ; these limbs
usually meet their fellows to form complete bands, but sometimes fail to
meet and then end in bulbous extremities on the vertebral region.
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The bands are thinner than the intervals, and are conspicuous anteriorly, but

less so posteriorly where they become dirty yellowish, sometimes disappearing

as such altogether.

Belly uniform diriy white.

The pigmented margins of labials, chin, and throat shields and streaks on

ventrals are much less pronounced than in adult specimens.

We also noted that in all the specimens examimed, in which we searched for

it (4) the umbilical fissure was patent at one spot. A bristle was thrust into

the fissure, and the specimen dissected. This fissure implicated usually two-

Ventrals (rarely three), and from 21 to 24 perfect ventrals intervened

between it and the anal scale.

We have received since this, on 2nd January, 1900, and 6th January, 1900,

two other small Zamenis mucosus apparently recently hatched, since they

both have very evident umbilical scars, and measure l&i" and 16|"; so it

Would appear that this is the regular season of incubation for this species

here.

Geo. H. EVANS, Capt., A. V. D.

Eangoon, mh January, 1900. F. WALL, Caft., I. M. S.

No. XVII,—OCCURKENCE OF PYTHON 3I0LURVS IN BURMA.
On reference to Boulanger's work we observe that Burma is not mentioned

as a habitat of the Python molurus, and since that author remarks that the

snake is rare in the Malay Peninsula, we venture to record that we have seen

at least four specimens obtained in this Province, and we would further add

that on questioning some Burmans, living in a jungle tract in the Pegu district,

on the subject of Pythons, we elicited the following information, viz., that

they recognized two species, one which they called Sa-ba-ohn,was described as

having six labial pits. Having a fresh specimen of P. molurus before us, we

enquired how many pits they would count on this snake, which they describ-

ed as Sa-ba-ohn, they counted six, inclusive of the rostral pits. The other

Python is known as the Sa-ba-gyi, which they recognize as having nine or ten

pits, counted in a similar manner (probably P.reticulatus). They asserted that,

as far as their particular locality was concerned, the P. molurus was the more

common of the two. Their method of recognizing the two varieties at least

points to their being moderately observant, hence we were surprised to find

no mention of Burma as a habitat in the above-named work. Another thing

which suggests to us that it is not so rare is, that at the present time there

are 3 caged Pythons in the gardens of the Agri-Horticultural Society, all

specimens of P. molurus, and obtained in this Province, and Mr. Noble, the

Custodian, tells me that whereas P. molurus is commonly brought to him, he
can only remember 6 specimens of P. reticulatus during his 18 years

tenure of this appointment.
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In clie Rev, Dr. F. Mason's work, " Burma, its People and Productions,'"

re-written and enlarged by W. Theobald, we find that in Vol. II, page 308

Burma is included as a habitat of this snake.

The flesh of the Python, as is the case of some other snakes, is eaten by

many Burmans, and is esteemed a delicacy amongst the Karens. The gall

bladder is much valued by the latter people for medicine. Karens and

Burmans assert that the female incubates her eggs; that the female and male

make a kind of nest of leaves, &c., the female coiling herself over the eggs,

while the male keeps guard in the neighbourhood.

F. WALL, Capt,, I, M, S.

Geo, H. EVANS, A, V. D.
Rangoon, oOth December, 1899.

No. XYUJ.—RHINOLOPHUS AFFINIS, HORSF.
The Society has received a specimen of this handsome bat, which was

taken by Mr. E. H. Aitken.

The specimen is of the " golden-orange-brown" variety. The measure-

ments are head and body 60 mm., tail 22 mm., forearm 47 mm., ear from base

of inner margin 18 mm., which agree very closely with those given by

Blanford, except, curiously enough, that of the forearm, which is 5 mm. shorter.

Blanford writes that the species is one chiefly frequenting areas of heavy

rainfall, nevertheless it is worth while to record its actual capture near

iBombay.
RoBT. C. V^ROUGHTON, I. F. S.

Bombay, February, 1900.

No. XIX.—NOTES ON CASARCA RUTILA (THE BRAMINY DUCK)
AND NYROCA FERRUGINEA (THE V\^HITE-EYED DUCK).

C. rutila :—A male shot on the 3rd instant, was still undergoing a moult.

The old, frayed feathers are very pale buff, but the new ones which are

sprouting out on the upper breast are very deep orange-brown.

Another snared on the 4th instant, in Nepal, has already assumed a beauti-

ful black collar on the lower neck ; it is most distinct. This must surely be

abnormally early, as Blanford says it is only assumed about March,

Nyroca ferruginea : —A female procured on the 2nd instant, has got a few

white feathers, forming a spot on the foreneck. It has also a large white

spot on the chin, much larger than my only female specimen of Nyroca baeri

has got. It reaches right down to the base of the lower mandible.

Chas. M, INGLIS.

Jainagar, Madhubani, Tiehut, 8t7i February, 1900.

No. XX.—THE WESTERN WHITE-EYED POCHARD.
In looking over Mr, Oates's Manual of the Game Birds of India (Bombay,

1899), I find it stated that the Western White-eyed Pochard, which he calls
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Nyroca nyroca, is "entirely a fresh-water bird" (Vol. II, p. 321), Mr,

Blanford, (Fauna of British India, Vol, IV, Birds, p, 461, mentions ifc

as met with " in places on the sea coast."

It is a thing certain to me that this is the sea-duck of the Alibag Coast, just

south of Bombay, where flocks not exceeding fifty in number were con-

stantly to be observed every winter, during my long service on that coast.

They generally rode just outside the surf, where they were safe from

disturbance by passing boats, which keep further out, and I have no reason

to suppose that they fed there. Sometimes they came into shallower water,

and passed my boats, which were less shy of the surf than others, at very

short distances, evidently thinking themselves pretty safe at sea. I shot few,

as they are seldom good to eat.

It is likely that they used the sea as a refuge during the day, and fed inland

at night ; but I cannot be sure of this.

I have mentioned this before in your Journal, I think, but perhaps not in

a quotable form.

W. F. SINCLAIR,

London, January, 1900,

No. XXI.—GEOGRAPHICAL RACES OF THE BANTING ; THE

"SAPI" OF THE MALAY PENINSULA.

{With a Plate:)

In the Proceedings of the Zoological Society for 1898 (p. 27rO Mr. Lydek-

ker, summing up the available information on the subject, showed the

Burmese Banting to be quite distinct from the Javan animal, and proposed

for the former race the name of Bos sonclaicus birmanicus.

Mr. Lydekker adds :
" Whether it is this or the typical race that occurs in

the Malay Peninsula I have at present no information,"

Unlikely as it may seem, E cannot but think that it is possible that a

third—as yet unnamed—variety inhabits the Peninsula, The evidence on the

subject is very scanty, but all points to this conclusion,

A constant characteristic of both the Burmese and Javan Banting is that

both sexes have a conspicuous white rump patch, and dirty white or yellowish-

white "stockings." The peninsular race appears to have no lohite rinnp jmtch,

and to show far more variation (probably dependant on age and sex) in the

colour of the legs than is usual in animals of this group.

The information relating to the colour of the Malayan " Sapi " which I

have been able to collect is as follows :—
Firstly,—a description in "A Trip to Moar," Logan's Journal, Vol, IV, 1858,

p. 354, by T. 0, (Thomas Oxley) :

" It was a young cow killed at Bukit Kupong out of a herd of nine. The

* Sapi' has much the appearance of Bali cattle [domesticated Bos sondaicus,

A,L.B.] but has not the white patch on the huiloclis. The horns are small
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iand curved inwards, tipped with black. The forehead is flat with a tuft of

long haira on it, particularly on the bulls. The back is curved, the highest

point being about the centre. The total height of the animal killed from

hoof to spine of dorsal vertebrae was 6 feet 2 inches. The hair was smooth

and silky, of a brown colour, except on the feet which were dirty white.

A mane about 2 inches long ran along the spine. There was no dewlap."

The words " particularly on the bulls " are important, implying that the

writer, who says the " Sapi '' has no white rump patch, had shot or seen

bulls as well as cows.

Secondly,—according to Mr, Lydekker (Royal Natural History, Vol. II, p.

18] ,) the Malays describe the " Sapi" as having ferruginous-red instead of

white on the legs. I believe that years ago Mr. Davison described such an

animal in the P.Z,S., though I have been unable to look up this reference.

Thirdly,—about ! wo months ago in Perak, Captain J. C. Lamprey, of the

Malay States Guides, fired at a " Sapi " in the dusk of an evening and appar-

ently missed. Two days later, while following its tracks, he came upon the

carcase of the animal, which had in the meantime been killed by a tiger. Cap-

tain Lamprey described this animal to me shortly afterwards as being entirely

of a rich, reddish-chestnut colour, with no white rump patch and with hlacTcish

"stockings" and muzzle. On these points he was absolutely positive. As

to the sex he was uncertain, the tiger having commenced its meal between

the thighs.

Unfortunately Captain Lamprey preserved nothing but the skull of this

specimen, which he kindly let me have for the Museum. It appears to me
to be that of a cow. I enclose two photographs of it which show the

slightly convex forehead very distinctly.

If the above evidence proves nothing, it at least serves to show the want of

further information about the ' Sapi ' or Banting of the Malay Peninsula. It

seems to me difficult to identify Captain Lamprey's beast with either Bos
sondaicus, Miiller and Schlegel, or Bos Sondaicus bhmanicus, Lydekker.

A. L. BUTLER,
Curator, Selangor State Museum.

No. XXII,—OCCURRENCE OF UNCOMMON BIRDS
IN RAJPUTANA,

The occurrence in this district of the birds mentioned below is, I think,

worthy of note.

Vultur mmachus.—The Cinereous Vulture. For the first time during my
stay in India I set eyes on this magnificent bird, when I came on one last

year as it was feeding on the carcase of a dead bullock. It was in company
with a number of other vultures, but the way in which it dwarfed all others

25
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made it conspicuous from some distance, I was able to approach qnite close

and secure it. This year about the same time (January^ and at precisely the

same spot I saw a second specimen.

Salpornis spilonotus.—I have come across this rare creeper twice within the

last few weeks. In its habits it more resembles a nuthatch than a creeper,

as it works the branches backwards and forwards instead of ascending the

tree in the jerky spiral so characteristic of Certhia. It had rather a feeble

flight, and its note was a thin whistle.

Merula atrogularis.—I saw a single specimen of this during the short spell

of cold weather. It had probably lost its bearings to get so far South, for I

see Delhi is given in Gates' book as its southernmost limit.

A. NEWNHAM, Caft.

Nasikabad, February, 1900.

No. XXIII.—aOAT KILLED BY A PORCOPINE.
On the night of the 26th instant I had some goats tied up along a nullah

near u:y camp as bait for a panther.

Next morning I found that one of tbem had been killed by a porcupine,

evidently early in the night, for tbe body was stiflE and cold. One large quill

had pierced the heart, and remained there, whilst another was imbedded in

the stomach. Three smaller quills were lying on the ground close by. The

foot-marks showed that the porcupine had made a rush at the goat, but

whether it had purposely attacked it or not, it is impossible to say.

R. Gt. BURTON, Oapt..

Indian Staff Corps,

Jalna, 28th February, 1900.

PROCEEDINGS
OF THE MEETING HELD ON 16th JANUARY, 1900.

A meeting of the members took place at the Society's rooius on the 16th

of January 1900, Dr. D. Mac Donald presiding.

NEW MEMBERS.
The election of the following new members was announced :—Capt.

F, R. E. Loch, I,S.C. (Bombay); Mr, H. S, H. Pilkington (Bombay):

Lieut, J, Stewart (Lucknow) ; Mr, D. E. W. Leighton (Madras) ; Mr. E. S.

Mumford (Burma) ; Mr. D. Hardinge (Burma) ; Dr. Cuthbert Christy

(Bombay) ; Dr. A. M. Elliot (Bombay) ; Mr. C. W. Allan, I, F. S.

(Burma) ; Mr. J. S. Scot, I. 0. S. (Cuddapah) ; Lieut. A. H. E. Mosse,

I. S. C.(Mhow) ; Lieut. E. R. Wethrall (Jalna) ; Major F. V. Whitall (Jalna):

Dr. T. H. Aquino (Bombay) ; Mr. S. G. Velmker (Bombay) ; Mr. D. O. Witt,

J. F. S. (Damoh, C. P.) ; Captain E. C. Ogilvie, R. E. (Quetta) ; Major H.
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Lestock Reid (Rangoon) ; Mr, John H. Lace, I. F. S,, F. L. S, (Dalhousie)i

Mr. M. V. Woods, C. E. (Haflong, Assam) ; Mr. G. 0. Ranger (Calcutta) ; Mr.

Dunbar-Brander, I. F. S, (Jabalpnr) ; Lieut. T. D. Broughton, R, E.

(Rangoon) ; Mr. H. Gill (Bombay) ;
The Mess President, Officers' Mess, Q. 0.

Corps of Guides (Mardan) ; Mr. Merwaujee P. Talati (Bombay) ; Colonel R. H,

Kellie (Deolali) ; Major J, M. Jones, R. A. M. C. (Deolali) ; Colonel H. C. Fox

(Dbarwar) ; and Captain George Lamb, I. M. S. (Bombay).

CONTRIBUTIONS TO THE MUSEUM.

Mr. H. M, Phipson, the Honorary Secretary, acknowledged receipt of the

following contributions to the Society's Museum :

—

Contribution.
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Contribution. Description. Contributor.

1 Pintail Green Pigeon ... Spfnneercus aplcioavda ... Lt. W. G. Nisbett.

1 Phoorsa Eehis carinata Capt. F. W. Townseni.
1 Night-Jar • Caprimuly us asiaticvs Mr. J. G. Counsell.

1 Wild Cat (alive) Felis chaus Dr. S. G. Eanaday.
2 White-faced Stiff-tailed Erismatura leuoocephala... Capt. C. D. Lester.

Ducks,
I

I

1 White-eyed Tit Znsterops palpehrosa Mrs. L. Burns.

1 Grey Hornbill Ocycen'S Mrnitris Mrs. Duff.

1 White-breasted Water-- Amaurornis phctniourus ... Lieut. Fitzroy.

Hen,
j

P. & 0. s.s. Pekin.

1 Chinese Rail
|

Do.

1 Water Cock ! OalUcrex ninerea Do.

1 Oyster Catcher
j

Hcemaropus ostralegus Mr, J. D, Inverarifcy.

MINOR CONTRIBUTIONS,
Mrs. Bourdillon, Mr. Gr. W, Taylor, Mr. Littlewood, Mr. A, Spilling,

Mr, F. G. Hutchinson, Mr. G. H. Laxton, Mr, J, Stiven, Mr. W, F, Jardine,

Mrs. Hawks, Mr. W, Brady, Mr. R, V. Marathe, and Mr, E. W, Beveridge,

CONTRIBUTIONS TO THE LIBRARY,—
The Studenfs Flora of New Island, by Thomas Kirk From the Author

A Hand-list of the Genera and Species of Birds. Vol. 1. (Eowdler

Sharpe) ,. From the Author.

Catalogue of'the Lepidoptera (Phalasnae) in the British Museum .,.In exchange.

The Fishes of North and Middle America (Jordon, Evermann).

Vols, II. and III. ... In exchange.

The Geology of Baroda State, by E, Bruce Foote ... y ...From the Author.

Memoirs of the Geological Survey of India, Vol. I. Part II In exchange,

Annuaire du Musee Zoologique de St, Petersbouig, 1899, Nos, 1

and 2 In exchange.

Major H. Gr, C. Swayne, R.E., exhibited a black buck's horn, wbi:!h was

struck obliquely by a bullet, about half way up, and torn completely off the

core. The animal was so stunned that it was unable to move, and remained

for some time standing on the spot.

Colonel T. Freeman exhibited the larvae of a beetle which attacks the wild

almond trees (^Prunus eburnea) on the hills round Ziaratj40 miles north-east of

Quetta, 8,000 feet above the sea. A specin en of the beautiful gum exuded

by this tree was also shown.

PAPERS READ,
The following papers were read and discussed :—ri) Description of two new

lizards from Selangor, by G.A. Boulenger, F. R. S,; (2) Tfce Coccidce of Ceylon,

by E. Ernest Green, F. E. S.
; (3) Yak shooting in Thibet, by Edgar Phelps

; (4)

Notes on Somaliland, by Captain P. Z, C x
; (5) Fishing in Indian waters, Part

v., by F. 0, Gadsden, R. I, M.
; (6) Hints to beginners on collecting specimens

of Natural History, Part I., by E. Comber
; (7) Geographical races of the

Banting, the '• Sapi "' of the Malay Peninsula, by A, L. EuUer, F, Z. S.
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MISCELLANEOUS NOTES.

(a) Account of a remarkable swarming, for breeding purposes, of the wasp,

Sph.exumbrosus,&.(i.,\>j Qo\.CH, Bingham, I. F. S.
;

(b) A variety of the

common Myna, by C. M, Inglis
;
(c) Note on the web-spinning habits of the

red ant, by B. Ernest Green
;
(t/) Notes on the habit -^ of some Indian bats, by

B. H. Aitken
;
(e) Occurrence of the white-faced ttiff-tail duck at Mardan, by

Capt. A. J. Macnab, I. M. S.
; {/) A wild dog's earth, by J. D. Inverarity

;

(?) Vespertilio pachylus—A correction, by R. G. Wroughton, I, F. S. ; (K)

Kingfishers killing birds, by W, P. Biscoe.

ACCOUNTS FOR 1899.

Captain A. J. Peile, R. A,, the Honorary Treasurer submitted the accoxmts

for the year ending 31st December, 1899, showing a cash balance at credit, of

Rs. 851-3, besides Rs. 4,800 invested in Government Paper.

It was resolved that the accounts be passed subject to the usual audit.

ELECTION OF COMMITTEE.
The President, Vice President, and members of the Managing Committee

for 1899 were elected for the present year.
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INDIAN DUCKS AND THEIR ALLIES.

By E. C. Stuart Baker, F.Z.S.

Part X, with Plate X.

{Continuedfrom page 24 of this Volume,)

Subfamily

—

Merging.

This subfamily is at once distinguipjhable from all others by its

bill, which differs very greatly from the shape most generally con-

sidered as being typical of a duck. Instead of being considerably

depressed in the ordinary manner, it is actually compressed, and in-

stead of having the usual lamellae along the sides, having regular

tooth-like serrations on the edges of both upper and lower mandible.

This last oliaracteristic suffices to distinguish the Merciincf from

the Mevganettlnce^ a subfamily which has neither teeth nor serra-

tions, but which is not represented in India.

The Mevgliice consist of two genera only, as represented in Indiaj

with one other, Lopliodytes^ confined to North America.

Key to the Genera,

(u) Culmen shorter than tarsus, under 1'5"
; wing about

7" to 8", Mergus.

{!>) Culmen longer than tarsus, over 1*9"
; wing about 9"

toll" ... ... ... ... ... ... Merganser.

Genus MERGUS.
The genus Mergus contains but a single species, the well-known

Smew, Mergus albellus. Its curious narrow beak and its much smaller
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size than either of the Mergansers, will at once serve to distinguish it

from all other species of duck found in India.

Meegus albellus.

The Smew.

Mergus albellus.—Salvadori, " Cat., Birds of British Museum," Vol.

XXVII, p. 464 ; Blanford, " Avifauna of British India," IV, p. 467
;

Gates, " Game Birds of India," II, p. 413.

Mergellus albellus.—Jerdon, " Birds of India," III, p. 818 ; HumOj
" Str. Feath." I, p. 265 ; Butler, Hume, ibid, IV, p. 31 ; Butler, ibid,

VII, p. 188 ; Ball, ibid, p. 233 ; Hume, Cat. No. 973 ; Hume and

Marshall, Game Birds, III, p. 293 ; Reid, " Str. Feath." X, p. 95 ;

Barnes, " Birds of Bombay," p. 417.

Description : Adult Male.—A large patch from base of both mandi-

bles to back of eye and including base of ear-coverts black, with green

reflections ; subordinate and lateral feathers of the crest the same, the

black extending in a narrow line, more or less, on to the sides of

the head ; a crescentic black band above the upper back descending

down on either side of the breast ; back black, duller on the lower

back and changing to brown-grey on the rump and upper tail-coverts,

where the feathers are dark centred ; rest of head and whole lower

surface white ; under aspect of tail pale grey, the feathers white-

shafted except at the tips
;
primaries brown, dark shafted above, white

shafted below ; outer secondaries black with white tips, the next two

or three white, the innermost silver grey with dark sbtifts and white

outer edges ;
greater coverts black, those over the secondaries tipped

with white ; median white, the remainder black ; scapulars white,

the outer webs edged with black,~ giving them a barred appearance,

and with a black bar across the base, from the centre of the upper

back, past the shoulder of the wing and on to the sides of the body
;

these and the flanks are white, very finely barred with black.

" Bill bluish lead-colour ; nail generally brown, often paler ; irides

brown ; legs and feet lavender-grey '' (Blanford).

'' Bill of a bluish lead-colour ; irides bluish-white, legs and feet

bluish-leadj webs darker " (Salvadori).

" In fourteen specimens I have recorded the irides as brown or

deep brown, in one as red-brown, and I have observed no other colour.

Macgillivray records it from fresh specimens examined by himself
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as red and bright red. Nauroann says that in the young it is dark-

brown—then nut-brown, in males of the second year brownish-grey,

later light ash-grey, and in very old males a pure pearl colour or

bluish-white.

" The bill is, as a rule, a delicate pale plumbeous, sometimes a clearer

and bluer tint, sometimes duskier, and, in some specimens, young

of both sexes and old females, it has been almost black.

'' The nail is generally brownish, horny whitish at the extreme

tip, but in some it has been bluish-white throughout, and in some

almost black throughout.

" The legs and feet vary from pale blue-grey to plumbeous and

dark lavender ; the webs, except just where they join the toes, being

dusky to black, and the claws brownish-black. Often there is an

olive tinge on the tarsi, and occasionally, in the young only I think,

both these and the toes exhibit small dusky spots and patches

"

(Hume).

" Length 17" to 18' 1"; wing 7-55" to 8-32"
; tail from vent 3'35" to

4-1"
; tarsus 1-2" to I'Sl"; bill from gape 1-G3" to 1-72" ; weight 1 lb.

4 0Z3. to 1 lb. 12 0.2." (Hume).

Female.—The black lorial patch in the male is replaced by rich

dark brown, almost black in very old females ; whole upper head,

crest and nape ferruginous-brown, richest and reddest at the end of

the crest. Upper back grey-brown, changing to blackish-brown on

iha lower back and again to dark grey-brown on the rump, upper

tail coverts and tail ; wings like those of-the male, but the inner ^econ-

dai'io? darker and browner and the lesser coverts brown instead of

black ; breast mottled grey ; rest of lower plumage white, the flanks

more or less mettled with dark brown, axillaries wlnf^e.

The colour of the soft parts would seem to be the same in the females

as in the males, but the irides are always brown.

'' Length LV5" to 16'75"
; wing 7-01" to 7-3"; tail from vent 3-3"

to 3-9''
I tarsus I'll" to 1'19"

; bill from gape 1-48" to 1-6''; weight 1 lb.

to 1 lb. 6i ozs." (Hume).

Male in post-nuptial plumage assumes the plumage of the female>

but appears to have the white wing bar larger and the lesser wing

coverts darker. They also " shew the two dark crescentic bands on the

breast" (Salvadori).
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" Males in first nuptial dress have brown streaks on the hind neck

and scapulars" (Seebohiii).

The young resemble the adult female, but have no dark defined

lorial patch, and the crest is darker and nither duller. The white wing

l)atch is suffused more or less with brown, and the breast is more

spotted.

" Young in doivn.—Upper parts, iucludino- the sides of the head

below the eye, but only the back of the nock, dark brown ; below the

eye a very small white spot ; white spots on the posterior edge of Iho

wing, on the sides of the back, just near the joint of the wing, the

sides of the rump and on the flanks ; throat and sides of the upper

])art of the neck conspicuously white ; crop region dusky, flanks

brown ; breast and abdomen white" (Salvadori).

The habitat of the iSmew, during the summer and breeding season, i^

practically the Paliearctic region throughout Europe and Asia, whence

it descends south into {Southern European countries, the basin of the

Mediterranean, Northern India and adjoining countries, China and

Japan, and very rarely also it has been recorded from North

America.

As regards its occurrence in India, Blanford writes:— '' Within our

limits the Smew is fairly common in winter in the Punjab, and it is

found in Sind, Northern Guzerat, the North-West Provinces and Oudh.

Jerdon records it from Onttack, and I met with it more than once near

Raniganj in Bengal, but it has not been observed further east nor in

Southern India." To this I can add no absolutely certain record, but

I think that once in 1882 1 saw a flock of these birds, five of them,

near Hazaribagh in Chota Nagpur. It is very unlikely that I could

have made a mistake in my identification, and I have no doubt myself

about what they were, still I failed to shoot one, so that the record is

not a perfect one.

I can find nothing further re this bird being obtained in India

beyond the fact that in the British Museum Catalogue there are three

birds '*
(? 9 ad. et $ jur. stn." obtained. by Falconer in Bengal. As

Gates remarks, there is no reason why it should not be obtained in

Northern Burma as it extends further east and south in China.

Even in Northern India it can nowhere be called a common bird,

though there are some few places to which they resort with compara-
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tive regulariiiy, though Jiever, it would seom, in large numbers. In

Bengal it is nowhere anything but a rare straggler, and Cuttack would

ap])car to be its extreme limit south.

In its northern homes the Smew generally oongregates in

fifjcks, numbering anything from a doijen oi* so to nearly a

couple of hundred, flooks of over fifty being the exception.

Here, in India, even the latter numbcjr is very exceptional indeed,

and most birds are seen in comparatively small [larties of a dozen

to twenty. Hume mentions as few as seven, and 1 saw fi\e togethei-,

but there seems to be no record of single birds or pairs having been

obtained.

They are as much salt as fresh-water birds, though they do not seem

to have been noticed on our Indian sea coasts. As might be expected

of sea-haunting ducks, failing salt-water they keej> almost entirely to

large open rivers and lakes ; but Hume notes :
—

" I have, in unfrequent-

ed localities, occasionally seen them on ordinary good -sized jhils

covering, perhaps, barely a square mile." They are essentially diving

ducks, and as such naturally prefer water unencumbered by vegetatiouj

and which is of considerable dejith. They are wonderfully (juick»

active little bii-ds in almost every way. On the wing they are very

fast and strong, though they always prefer water to air when possible
;

they get up very straight and quickly in spite of their short wings,

rising lightly and at once getting into full flight. As swimmers and.

divers few birds can approach them, probably none can excel them,

Hume gives them the reputation of being even better divers than

Grebes and Cormorants and, as he watched them diving after fish and

again when diving in clear water after being slightly wounded, bo

ought to know. Few of us have been as fortunate as Hume in this

respect, but many people have doubtless seen the Cormorants and Snake-

birds being fed at the Zoo and other places, so that we can appreciate

what a compliment Hume pays the Smew when he declares it to be

smarter even than these.

It swims very fast indeed and generally seeks escape by swimming

and diving rather than by flight, and as it is a very wide-awako and

extremely shy bird, it is no easy matter to get within shot. On foot,

except perhaps rarely when it is found on rivers, it is almost impossible

to get a shot; as they always keep well away from the shores and from
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vegetalion, so that the sportsman has but few opportunities of stalking

them. Hume, however, tells us that they may sometimes be approached

in a boat by sailing past at a distance of about forty yards ; in an

ordinary native boat it is no use attempting to circumvent the Smew,

for he can swim and dive almost as fast, if not faster, than the boat

can travel.

Like the genera Pkalacrocorax and Plotus it seems that the Smew

makes use of its wings to assist it in diving, and like these birds it can

swim at will with only its head and neck out of water, though nor-

mally it swims with its whole upper parts out of water.

Its food is practically entirely animal and consists of Crustacea,

molluscs, water insects, larvse, small fishes, etc. The Smew itself is

quite unfit for food ; even Mr. Finn who considers that my remarks on

the edible qualities of many ducks are rather unflatteriug, only remarks

of this bird, '' The flesh is said to be very bad indeed, it being, accord-

ing to Pallas, pisculcntissima.^'

Mr. Finn also notes (Asian) "It * * * * gets about nimbly enough on

land whore, however, it seems to be very rarely seen in a wild slate.

I judo'e from captives in the London Zoo." Other authors have given

it a very bad reputation for walking powers, but it is noticeable that

most ducks have been very much underrated in this respect, and

Mr. Finn has set right a goodly number of antiquated mistakes on

this subject.

As regards the breeding of the Smew there is not very much on

record, and what little has been recorded by various authors is with re-

ference to eggs got from other people.

Weire says he took what he believed to be eggs of this species near

Griefswald in Germany, but there was little by which he could identify

them beyond the size and colour of the eggs and the fact that they were

taken from a hollow tree. He did not obtain or see the parents ; and

though he was very likely right in his identification, they cannot be

accepted as authentic without doubt.

Mr. J. WoUey in the Ibis for 1859, pp. 69-76, describes at con-

siderable length how he obtained eggs of the Smew through a certain

Carl Lepparjervi from Sodankyla. After trying for a long time to

obtain eggs, without the slightest success, he received a small wooden

box addressed to " The English Gentleman. Joh Wolley in Mueniovaara."
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In this box, amongst other things, there was the head of a female

Smew and three eggs, part of a clutch of seven. These three eggs

were described by Wolley as follows :

—

" On comparing them with a series of something like fifty Wigeon's

eggs, I found they were pretty nearly of the same size, though rather

below the average. They were flattened at the small end more than

any of the Wigeons', and they had less of the yellow tinge about

them, so that persons not much used to eggs could pick them out of

the lot ; but all these peculiarities might be accidental, though

it seemed remarkable that any woodman trying to pass off Wigeons'

eggs for Smews' should have been able to find so abnomial a nest.

But it was not so very long before I satisfied myself that there was

a decided difference of texture. This could be perceived on ordinary

examination ; but it became very striking on exposing the eggs to

direct sunshine and examining the penumbra, or space between full

light and full shadow, with a magnifying glass—the sharp mountainous

character of the Wigeon's egg was strongly contrasted with the

lower and more rounded character of the elevations in the Smew's.
*:#=-*:*#* Further I tried the sense of touch ; scratching the egg

with the most sensitive of my finger nails I could at once" perceive

the greater roughness of the Wigeon's egg * * * «^ The ivory-like

texture if the goosanders' egg was a pretty parallel to the character

of the Smew's."

Afterwards Wolley received from the priest Liljebad the other four

eggs of the set, and with them the rest of the remains of the duck

Smew, the head of which had been sent to him with the first three.

The dimensions of these eggs he gives as 2*04" to 2*05" in lenoth

and from 1-42'' to 1*52^' in breadth.

They are described by Wolley at great length, but briefly may be

said to have been broad ovals, one end very much smaller than the

other, yet decidedly obtuse.

Seebohm and Harvie Brown obtained the eggs from the peasants

in North-East Russia ; these were obtained horn hollows in trees

lined thickly with the usual pale grey down.

According to Gates, " Some of these eggs brought by Mr. Seebohm
from Petchora are now in the British Museum. They are nearly

elliptical in shape, very smooth and glossy. They are of a pale cream
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colour, and mensiiro from 1*9" to 2*05" in length and 1'42" to 1*52" in

length."

" The Smew generally breeds in the month of July, and lays seven

or eight eggs, which are placed in a hollow of a tree or in one of the

boxes hung up by the villagers for the use of the Golden-eye."

Morris in " British Birds " says :

—
" The nest of the Smew is made

of dry grass, and lined with the down of the bird itself. It is placed

on the ground, upon the banks of lakes and rivers, not far from the

water, or in a hollow in a tree.

" The eggs are said to be eight or ten, or from that to fourteen in

number, and of a yellowish white colour."

The eggs, as shown by him in the plate, is a bright deep buff.

The only egg of this species in my collection I owe, as I do most

of my rarer ducks' eggs, to the generosit'y of Herr Kuschel.

In general description my egg agrees very well with those obtained

by Seebphm and described by Gates. It is much stained, but where

the original colour shews it is an extremely pale, rather clear cream. It

measures 1"95" by 1"47", and was taken in Finland on the 6th of

June, 1895. It appears to me to have been considerably incubated at

the time it was taken, so they must, sometimes at least, breed long before

July, which is the month in which the greater number are said to

breed.

Genus MEEGANSER.
The differences between Mergans^er and Mergus have already been

definedj and there is no other genus found, or likely to be found, in

India with which it can possibly be associated.

According to Salvador i, there are seven species in the genus, but he

divides Merganser castor into two species, the Indian form, which he

desifi^nates Merganser comattts and distinguishes as being " Somewhat

smaller, the feathers of the crest thinner, narrower and longer ; the

bill usually shorter ; the male has the black edges of the tertials

broader, the lower back and rump paler grey and usually much freckled

with white." As regards these differences, both forms vary inter se

in every respect, and I cannot understand how they can be made

specific so, in this case, I have suppressed Merganser comatus^ and think

our birds should be known as castor together with the European

form.
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No simpler key to the two Indian species can be found than Elan-

ford's, which I give below :

—

a. Head and upper neck black, glossed with green (adult males).

cL Lower parts white throughout castor.

h'. Upper breast rufous with black marks ...seirator.

h. Head and upper neck rufous (females and non-adult males),

c'. Chin white, back grey castor.

d'. Chin streaked with rufous, back brown ...serrator.

Merganser castor.

The Goosander.

Mergus merganser.—Hume, Cat., No. 072 ; Scully, Str. Feath.,

VIII, p. 364 ; Hume and Marshall, Game Birds, III, p. 299 ; Hume
and Cripps, ibid, XI, p. 347 ; Aitken, Jour. 13. N. H. S., II, p. 56.

ilfe/'^ius cfliston— Jerdon, Birds of India, III, p. 817; Hume, Str.

Feath., I, p. 423 ; Parker, ibid, II, p. 336 ; Ball, ibid^ p. 439 ; Hume,

ibid, VII, p. 149, Ball, ibid, p. 233.

Merganser castor.—Salvadori, Cat. British Museum, XXVIl, p. 472 ;

Blanford, Avifauna B. I., IV, p. 469 ; Gates, Game Birds of India,

II, p. 123.

Merganser comatus.—Salvadori, Cat. British Museum, XXVII, p. 475.

Description: Adidt Male.—Whole head, upper neck and crest black,

glossed with metallic green, shewing purple in some lights, the centre

of chin and throat unglossed ; lower neck and under parts pure white
;

upper back glossy black ; lower back, rump and upper tail coverts

grey, more or less vermiculated with white on the outer feathers, and

the tail coveris also dark-shafted and sometimes with paler edges ; tail

silvery brown, paler and more grey on the lower surface
;
primaries

and outer secondaries very dark brown, inner secondaries white with

a narrow edging of black on the outer webs ; large secondary coverts

white with black bases
;
primary coverts and edge of wing, black ;

remaining coverts white ; outer scapulars white, with narrow black

margins ; the inner all black ; one or two, next the white ones, tipped

or with narrow, irregular white edgings.

"The bill is, according to age, abrighter or duller, lighter or deeper

red, almost vermilion in some, a cinnibar or deep blood- red in others.

The nail and a broader or narrower stripe along the culmen, from the

nail to the forehead, brownish-black, dusky, or black. In some, this

2
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stripe is only indicated. There is often more or less of dusky on the

lower mandible, which, in some, is entirely of this colour, but in others

almost wholly orange."

" The irides, brown in the young, grow redder with age, and in old

males become a deep rod, with scarcely a tinge of brown."

"The legs and feet, including the webs, are bright vermilion in the

old of both sexes, perhaps rather duller in the females, and reddish-

orange in younger birds. The claws greyish or horny white, brownish

or reddish towards their bases" (Hume).

"Length about 25; tail 4-25" ; wing 9'5"
; tarsus 2-0"; bill from

gape 2-7" (Blanford).

"Wing 10=95" to 11-8"; tail from vent 4'80"-5-9"
; culmen 1'90"-

2-10"; tarsus l*68"-r80"" (Sslvadori).

'' Wing 10-95" fco 12-1" ; tarsus 1-86" to 2-03" ; bill from gape 2*25"

to 2-6" ; weight 2 lbs. 12 oz. to 3 lbs. 5 oz." (Hume).

It will be seen from the above that the wing varies from 9 '5" to

12'1" according to different authorities.

Description : Adultfemale.—Chin and throat white and lores somewhat

albescent ; rest of head and neck dull rufons, the crown more brown
;

sides of neck and whole lower surface white, the flanks striped with

grey
;
primaries and first few secondaries dark brown, the nest few

white, and the innermost grey with dark margins ; upper parts grey,

rather mottled in appearance and the upper tail coverts with dark

shafts ; tail grey-brown with darker shafts ; some of the scapulars

very dark brown, the lesser and median wing coverts mottled grey

and greyish-white.

The colour of the soft parts seem to resemble those of the male, but

are, on an average, somewhat darker and more dull.

In size it is considerably smaller. Blanford gives the wing at about

9", and Hume as 6'8" to 10-95". The weight as being 2 lbs. to 2 lbs, 10 oz.

" Young in first plumage, closely resemble adult females, but have

shorter crests, and brown instead of grey markings on the breast and

flanks ; males may be distinguished by paler feathers on the median

wing-coverts and outer scapulars and darker feathers on the inner

scapulars " (Seebohm).

" Males in moulting plumage^ closely resemble adult fem.ales, but

havQ traces of a black ring round the neck and are darker on the back
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and shoulders and show the whitish wing of the immature bird"

(S«ebohm).

" Males in first nuptial chvss have more grey on the shoulders

than adults."

" Young in doivn, similar to that of M. serrator, but perhaps not so

dark on the upper parts " (Salvador!),

A very young unsexed bird in the Indian Museum, Calcutta,

has the upper parts of the head and neck dull rufoos, the lower parts ^

white, and the upper parts and tail grey ; the back very rufuscent, and

the wing and tail feathers dark-shafted.

The Goosander is found at dift'erent times throughout the whole of

Europe and all i^sia above the 20th latitude, below which it only occurs

as a straggler.

In America it is replaced by a very closely allied species.

In regard to Indian limits, Hume goes so fully into details that

I cannot do better than quote him fully. He writes : —
" In the larger rivers of the Himalayas, though nowhere numerically

very abundant, they are so universally distributed high up in summer,

low down in winter, that it is needless to specify the particidar

looalitie-?, over 70 in number, whence I have received them, or where

they have been reported to have been obtained."

" Outside the Himciiayas, I have received them, or know for certain

of their having been obtained from the Peshawar Valley on the Cabul

River ; near Attock, Kalabagh, and just above Dehra Ismail Khan

on the Indus ; near Sealkot on the Chenab and smaller streams ; the

Kangra Valley ; below Roopur on the Sutlej ; Dehra Dun, not only

on the Gauges from Rukikes to below Hurdwar, but in the interior

;

Pilibhit on the Sardeh ; the fSandi Jhil, near Hardui {Trhj) ; the Kosi

river towards the north of the Purneah district ; the Western Doars

(where they appear to be extremely numerous) ; the Monas in the

Kamrup district ; some streams north of Lakhiuipur ; close to Sadiya

;

numerous localities near the bases of the Garo and Khasi Hilis on both

their northern and southern faces and well inside them ; near Jamtara,

about 156 miles from Calcutta on the East Indian line of railway

(Bwoh) ; at a large lake seven miles from Barrakur ; on the Grand

Trunk Road where there were some hundreds (Parker) ; on the

Damuda in Bankurah and Bavdwan ; in Manbhum and Dhalbhum
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on the Subanrika ; Lohardugga (Ball); Singhbhum (Chyebassa,

Tickell) ; the Rer River, Sirgnja {Ball) ; the Mahanadi, near

Arang (Raipur), and further down ahnost to Sambalpur (Blewitt)
;

this latter district north of the Mahanadi (Ball) ; Palamow (Money);

and the Sone River near Dehree-on-Sone (E. Stewart^ C. S.—
W. Forsyth) ; lastly Ajmere, near which place Major O'Moore Creagh,

V. C, shot a fine male in a large tank."

In addition to these places in Stray Feathers, Vol. XI, Hume gives

Sylhet and Cachar, though I have never seen or heard of them my-

self in either of these districts.

The next record is a most important one by E. H. Aitken and was

noted in this Journal :
'' I shot a Goosander (Mergus merganser) at

Shewa just across the Bombay Harbour on the 2nd instant (Decem-

ber). It was a female or immature male, and was playing along in

a shallow sheet of water which formed the reservoir of one of the salt

works. I believe this is the most southern point in India from which

this bird has been recorded yet."

Gates, merel}'' because it was found in salt-water, does not accept

Mr. Aitken's identification, and says it must have been M. serrator. I

can see no reason for thinking Mr. Aitken was wrong, and accept, fully,

Bombay as the most southern point in India in which the Goosander

has been obtained.

The next record I can find is that of a Merganser shot by R. F. B.

at Myitkyina, Burma, and sent with a note to the Asian^ dated 1st

March, 1897, the bird having been shot the previous day. Tliis bird

was identified by Mr. F. ITinn, who kindly notified me of its occurrence.

Gates in his " Game Birds " says that '' The Goosander is a common

bird in the Upper Irrawaddy, and occurs in small parties of from two

or three to six. Gwing to my being obliged to travel about in

steamers, I never succeeded in shooting one of these birds, but Com-

mander A. C. Yorstoun kindly procured me one and sent me the

skin for identification."

The Goosander is a permanent resident in India, but during the

summer is confined to the Himalaj^as at various heights about 10,000

feet, whence it descends in the end of Gctober and early November

to the foot-hills and into the plains. The limits of their local migra-

tions have been already noted.
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In most countries the Goosander is nearly as much a salt-water as

a fresh-water frequenter, but here in India it seems to be essentially

a fresh-water species, and the only record of its having been shot in the

sea, within our limits, that I can find is that of Mr. Aitken. In

the Persian Gulf, however, it has been frequently obtained, and

possibly closer search on our extreme north-western coasts might

produce more birds.

It haunts the larger streams and rivers, keeping to such as have a

distinct current and clear water, avoiding the more sluggish dirty

rivers with muddy bottoms. From what observers have noted the

Goosander likes, rather than dislikes, a rough current, and in the same

way they do not appear to be at all troubled by a rough sea ; thus

Dresser notes meeting a flock in the sea near Guernsey which was in

water rough enough to make the steamer he was in, dip its paddle boxes

alternately into the water.

Lakes and still water are not frequented when clear running rivers

are adjacent, but sometimes the Goosander may be found on such,

though in these cases the water will invariably be found to be free of

much vegetation and fairly clean and clear.

It is quite at home in the rough tumbling hill streams which it

frequents in its summer home and will there be found swimming and

diving at its ease with or against the roughest and quickest of rapids or

floating idly in some deep pool.

In such places as these the Goosander may be sometimes surprised,

the well-wooded banks allowing of a near approach and screening the

stalker, until he actually debouches on the edge of the bank itself. As

a rule, however, the Goosander is one of the wariest and wildest of birds,

and this whether on salt or fresh water. Should he consider that

danger is coming too near, his wonderful powers of swimming are at

once called into action to place him out of danger ; if hard pressed he

resorts to diving, at which very few birds can surpass him, though he

is said not to equal the Smew in this respect. It is, however, only as

a last resource that he takes to wing, for, though once well up and

away, his flight is strong and comparatively swift, he takes long to rise

off the water, and a long time to get properly under weigh. They rise

very obliquely, spattering along the top of the water some yards before

clearing it, and even then going some further distance before mounting
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well into the air and into full flight. Their mode of starting is very

similar to that of Cormorants and Divers, but once fairly started their

flight is then swifter than that of either of these birds. Swimming about

undisturbed and w^ith no particular object in view, they float with about

one-third to half their bodies exposed, but they can sink themselves at

will, and Hume says that, especially when swimming against stream,

they sink very deep, as do Cormorants, and that when wonnded and

pursued they never show more than their heads and necks out of

water.

As a rule, all over their wide habitat, it is more common to meet

the Goosander in quite small flocks of a dozen or so, or varying from

half a dozen to a couple of dozen, whilst single birds and pairs are

often seen. Sometimes, however, they go in far larger flocks. Cripps

writes :
'^ in the Western Dooars I have seen numbers of the species

in flocks of from 50 to 200." One or two other authors have noted

large flocks, but, except Cripps, all Indian observers seem to concur in

considering very small flocks to be the rule in India. On the Irrawaddy

Oates speaks of meeting them in small parries numbering six or /^ot-r

individuals. A note sent me by Mr. S of the Civil Service from

Darbhanga mentions only seeing comparatively small flocks.

The food of the Groosander is as purely an animal diet as that of any

duck in existence, and the greater portion of ifc consists of fish, in

the diving after which it is wonderfully expert. Very often flocks

work in concert in their fishing ; sometimes they will gradually work

the fish into some narrow inlet, and when driven into it almost exter-

minate a shoal before the surviving members of it break through the

living cordon of greedy birds and make good their escape.

Ball says :
" In the Subanrika they may be seen in parties swimming

against the stream, and all diving together apparently to catch fish.

The sudden disappearance of the whole flock at the same moment gives

the idea that they work in concert in hunting the fish which are

coming down with the stream. Their flight is very rapid."

They are most voracious birds and do a great deal of damage in fish-

ing rivers. Mr. E. T. Booth in '' Rough Notes " writes: " Goosanders

are blest with strong, healthy appetites When wounded

oralamed, I have occasionally remarked that an immense quantity of

fish was thrown up. After a shot at a number of these
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birds .... scores of small riidd and roach were discovered

lying on the surface where the flock had been resting."

Again to quote Mr. Finn from the Asian :
—" A captive bird I

had under observation devoured no less than forty fish, about two

inches long, at a meal. No castings were found, but bones and all

were digested as by a Cormorant, and the excreta were semi-fluid and

very foetid. The stomach of this bird proved to be soft throughout,

not hard and muscular like a duck's gizzard." ISome time after this

was written Mr. Finn was talking to me about this same Goosander,

and he observed to me that the attitude of the bird on the completion

of his meal was undoubtedly rather pensive, and he wore a rather

strained look about his face as if he knew he had reached the limit of

his carrying capacity.

The cry with which the Goosander is generally credited is a croak

by no means musical or soft, but Booth describes the note of the female

and young as being a soft plaintive whistle.

For the iable the Goosander is quite worthless., and I advise no

one to try it as long as anj) other food is obtainable, the only

thing to be said in its favour is that two courses, fish and game (both

nasty), may be combined in one. However, Hume says that they

are eatable if skinned, soaked several times, and then stewed with

onions and Worcester sauce. He remarks that it will form then

" an abundant meal for a hungry man ;
" probably it would, or for

several hungry men.

This Merganser undoubtedly breeds freely throughout a great

portion of the higher and well-watered Himalayas from 10,000 feet up-

wards, but so far no one has, I believe, ever taken nest or eegs thouo-h

the young have been captured.

A very careful search through every book on the subject available

in the Asiatic Society's fine library has brought to light nothing that

has not been freely qnoled already with regard to the nidification of

this bird, so I must again make use of the previously much used

remarks of Dresser, Seebohm and others.

The Goosander breeds throughout most of Northern Europe and

Asia. Its nest has been taken frequently in the British Isles, though

the bird is more common in winter than in the breeding season

:

it is found at that season throughout Denmark, Norway and Sweden,
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North Germany and North and East Russia, and thence through North

Central Asia, descending to far lower latitudes,

—

i.e., the Himalayas,

the Pamirs, Thibet, Persia, etc., etc.,—in the West than in the East.

Normally the Goosander makes a rough nest in a hollow of a tree,

lining the same very copiously with down. This tree is, as a rule,

close to water, or at all events within a hundred yards or so of some

stream or lake, but sometimes it is placed in a tree well away from all

water. Thus Mr. Booth in " Rough Notes " observes :
" Throughout

the districts in which I met with Goosanders during the breeding

season, the females appeared in some instances to resort to situations

for nesting purposes at a considerable elevation on the hills. A
cavity in a large and partially decayed birch was pointed out by a keeper

as the spot from which some eggs had been taken, the old and weather-

beaten stump was on the outskirts of a thicket of birch, fir, and alder

stretching from a swamp up a steep brae, and within a mile of a loch
"

{the italics are mine).

Dresser in his " Birds of Europe " notes " In Denmark it

remains to breed, nesting in hollow trees."

Acerbi, qaoted by Yarrel, Hume, etc., etc., writes of Lapland :

" The Mergus merganser, instead of building a small nest, like the ducks

. . . chooses to lay her eggs in the trunk of an old tree, in which time

or the hand of man has made such an excavation as she can con-

veniently enter. The person that waylays the bird for her eggs, places

af^ainst a fir or pine tree, somewhere near the bank of a river, a decayed

trunk, with a hole in its middle ; the bird enters and lays her eggs in it

;

presently the peasant comes and takes away the eggs, leaving,

however, one or two, the bird returns and, finding but a single egg,

lays two or three more, which the man purloins in the same manner
;

the bird still returns and proceeds once more to complete the

number she intended. She is defrauded of her eggs as before and

continues the same process four or five times As soon as the

eggs are hatched, the mother takes the chicks gently in her bill and lays

them down at the foot of the tree, whence she teaches them the way

to the river, in which they instantly swim with astonishing facility."

It also often makes use of the nest boxes which are hung up in so

many countries for the use of ducks generally, the habit being recorded

from Scandanavia, Russia, Finland, North Germany, Lapland and
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Greenland. Seebohm remarks :
" The Goosander immediately avails

itself of the wooden boxes which the Finns fasten np in the trees to

tempt them. These boxes are made with a trapdoor behind, so that the

peasant may daily rob the nest and thns make the too-confiding

bird lay a score or more eggs."

Sometimes, however, the nest is made on the gronnd. Thus Dresser:

" In Uleaborg I obtained eggs from nests on the ground, in a hollow

scratched out and filled with down." Again Dybow?ki, writing of its

nidifieation in Southern Siberia, says :
" It nests on the ground

amongst the grass, building with dry grass and lining the interior

thoroughly with down."

The bird is a very close sitter and most affectionate mother. Dr.

Leverkiihn writes to me :
" Merganser castor,—Four times I found this

beautiful bird breeding in North (Germany and Finland ; the nests

were placed in holes in old trees, once in a public garden in the

vicinity of a small town. The female bird was on the eggs and

did not like to relinquish them, although we made much

noise by striking with cur sticks against the tree. In the

end I climbed up to the hole and attempted to capture the

bird with my hand, covered by a stout glove, bdt ihe bird attacked me

so energetically that she made the blood run from my hand and I was

forced to retire. I returned the following day with two friends and

a complicated machine for taking the bird, but on our approach, we

were very much disappointed to find the hole empty, without bird or

eggs. The whole hollow was filled by a mass of downy feathers, quite

sufl&cient to make a pillow."

" On a melancholy lake, in the midst of Finland, I once observed a

female with 13 chicks who climbed about on the back, and even on

the head, of their mother, probably being tired by the, as yet little

used, art of swimming."

Several other observers have seen the female Goosander carrying her

ducklings in this manner.

Booth notes one thing which I should not pass over ; he says, '' From

time to time a portion of the brood turn over on their backs, remain-

ing often in this position for several seconds." Most of ua know

the unhappy result if a tame ducWing has the misfortune to tumble

over on its back,

n
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The eggs are said by various writers to number from six to twelve,

though the bird will continue to lay on being robbed, and in such cases

will lay over a score of eggs.

Yarrell describes the eggs as being of a " uniform buff-coloured white,

measuring two inches-and-a-half in length by one inch and eight

lines in breadth. Sis or seven young are considered a large brood ; the

careful mother has been seen . . . . to carry some of her

offsprings .... on her back when in the water." Dresser says

that the eggs are, or are said to be by his correspondents, '' warm,

yellowish-white " and " rich cream or creamy white, very smooth in

texture of shell, and insize average about 2|^ by 1|-^. The down in

which they are deposited is greyish-white."

Hume writes : "The eggs are said to vary in number from seven to

twelve. They are broad, regular ovals, with very fine, smooth, satiny

shells of a uniform buffy-white or creamy-yellow. They vary from

2"5'' to 2*9" in length and from 1*66" to 1*9" in breadth, but the average

of eleven is 2-7" by 1*8" nearly.

I have only two eggs of this species in my collection which were

,

taken in Lapland on the 20th April, 1886. This seems to be about

the normal time for them to commence to lay, but as these two eggs

were considerably incubated they had probably been laid early in the

month. They are found well on into June.

My two eggs are rather long, very regular ovals, though in both

there is an appreciable difference between the two ends. The texture

is extremely smooth and close and has the satiny feel to the touch

that some passerine birds' eggs have.

The colour is a very pale dull buff, with a decided gloss. They

measure 2-75" X 1-82" and 2-62" X 1'72".

I had nearly forgotten to quote Humes' note about this birds' man-

ner of progression ; he says :
" On land one only sees them resting

on the water's edge, and when disturbed, they shuffle on their breasts

into the river. I do not think that they can walk at all. Anyhow,

I have always seen them just half glide, half wriggle, breast foremost,

and I think touching the rocks, into the water." Now this may

have been due to Hume having only seen the birds on the very edge

of the water, and even tame ducks lohen close to the water and on a

shelving bank or stone often seem to wriggle and glide into the water,
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their breasts practically touching the ground en route. Mr. Finn,

in his article on ducks, which appeared in the Asian^ has shewn

that the Mergansers can walk all right. " On shore they move about

very little, and are clumsy walkers, although they get about better

than one would expect from the published accounts of their gait."

Merganser serkatoe.

The Red-hreasted Mergcmsevu

Mergus sermtor.—Hume and Marshall, " Game Birds, III," p. 305 ;

Hume, " Str. Feath., IX," p. 268 ; Barnes, " Birds of Bombay, " p. 416.

Mergus castor.—Hume, "Str. Feath.," IV, p. 496; Butler, ibid, pp.

291, 393.

Merganser serrator.—'Salvadori, Cat. British Museum, XXVII, p.

479 ; Blanford, "Avifauna of B. India, IV, "'
p. 470 ; Gates, " Game

Birds of India, II, "
p. 124.

Description : Adult Male.—-Whole head, crest and a narrow black

line down the nape of the neck, black, the posterior part of the head

and the crest glossed green ; neck white ; back black ; lower back,

rump and upper tail coverts white and very dark brown in fine wavy

lines, the bases of the feathers on the lower back brown and shewing

a good deal, tail dark grey, edged paler. The primaries, three outer

and innermost secondaries dark brown, the nest white with black

bases and from these to the longest white with narrow black margins
;

greater and median coverts white ; edge of the wing and smaller coverts

brown, breast rather rich rufous-brown, the feathers more or less centred

black, side of the breast, under the shoulder of the wing, black with a

patch of feathers white, mei'ely margined with black ; outer scapulars

white, inner black.

" iiia?e5.—Length, 24-0" to 26'0" ; expanse, 29-0" to 32*5"
; wing, 9'0"

to lO'O" ; tail, from insertion of feathers, 3*1" to 4*2"; tarsus, I'S"

to 2'05" ; bill at front, along calmen, 2'4" to 2"5"
; weight (Naumann) a

little over 2 lbs.

" In the male the bill varies from orange-red to deep vermilion, is

more or less dusky on the ridge, and has the nail varying from pale

yellowish-grey to ahnost black ; the feet vary similarly to the bill, and

are brighter externally, paler internally, and duller on the webs ; the

claws are light grey, duller, and browner or redder towards their

bases" (Hume).
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The above dimensions and colours of the soft parts are compiled by

Humo from different authors.

Salvador! gives the total length as 21 inches, and the culmen 2'15'',

whilst he states the tarsus to be only 1"5".

Blanford gives the bill from gape as 2*75".

Adult Female,—Lores and upper part of head and neck pale rufes-

cent-grey, with darker centres to the feathers, a faint supercilium dull

rufescent-white ; a dark eye-streak like the lores ; chin and throat

rufescent-white ; remainder of head and neck dull rufous ; upper parts

ashy-brown, most of the feathers edged paler, lower parts white;

flanks mottled brown and white
; primaries and innermost secondaries

dark brown ; outer secondaries and their coverts white, the latter with

brown bases ; remainder of wing coverts ashy-brown ; under wing

coverts grey and white.

" Length, 22-0" to 23-5"; expanse, 28*0" to 31'0"; wing, 8-5"

to 9-3"; tail from insertion of feathers 2' 7" to 3-6" ; tarsus, T 6 6"

to 1-83" ; bill, as above, 2'1" to 2'3".

" In the young and females there is more dusky on the upper

mandible, where the red is often only a lateral band, and the feet are

duller coloured than in the adult male " (Hume).

" Adult male in Summer.—In the plumage that the male of this

species assumes for a short time during the summer it resembles the

female, but is distinguishable by its larger size, the different colour of

the abdomen and of the scapulars " (Dresser).

" Young male closely resembles the female, especially when the latter

is in fresh plumage with a greyish tinge, but can usually be distin-

guished by its larger size and shorter crest " (Dresser).

^^ Males in first nuptial dress have the lower back brown, and the

white round the neck streaked with brown " (Salvadori).

" Young in down are dark brown on the upper parts, shading

into reddish-brown on the head, and into reddish-brown on the

sides of the neck ; a white patch on each wing, one on each side

of the upper back, and one on each side of the rump ; underparts pure

white, and lores white, margined above and below with dark brown "

(Seebohm).

The Red- breasted Merganser is found practically throughout the

Northern Hemisphere, breeding to the north and extending south to
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the Mediterranean basin, Central Asia to Persia, Northern India, China

and Japan, and in America to the United States.

On the whole it is a more northern bird than the Goosander and is

cironmpolar, whereas the latter is an eastern or old-world form.

In India there is no doubt that it occurs only as the most rare of

strao-D-lers.

The first specimen quoted as being an Indian one, and which was the

only one known to Hume at the time " Game Birds " was written, was

erroneously so recorded, Blanford corrects this mistake ; he says

" The bird stated in ' Stray Feathers ' (b. s. c.) and the British Museum
Catalogue to have been shot by Captain Bishop at Manora,, Karachi

Harbour, was really obtained by him at Chakbar in Persican Baluchis-

tan. This correction is founded on a letter from Captain Bishop to

Mr. Cumming, which I have seen."

In " Stray Feathers " (V, p. 323), Captain (then) E. A. Butler notes :

" There is a fine specimen, a $ , of this species in the Frere Hall

Museum, shot by Capt. Bishop, at the Manora point ofi" the Karachi

Harbour, another specimen has just now been captured, at the end

of June." Both these birds are referred to as M. castor, but the first was

the M. sermtor obtained by Capt. Bishop at Chakbar as already noted.

Whether the second bird was M. castor or M. serrator I cannot ascertain.

Beyond this there are only two recorded instances of the actual

occurrence of the Red-breasted Merganser within our limits. Of these

the first was that obtained by Major Yerbury at Karachi, and which

may be the second noted by Capt. Butler. The wings of this are in

the British Museum.

The other Indian specimen is that in the Indian Museum, Calcutta,

an unsexed specimen obtained in the Calcutta bazaar on December

17th, 1889.

The habits of this bird vary little from those of the last, the main

thing about it mere iy being the fact that it is more essentially a sea

bird. Like the Goosander it generally associates in rather small flocks,

but may occasionally be seen in parties numbering as many as two

hundred or even more.

Dresser, writing of this bird, observes :
" In the Gulf of Bothnia,

where the sea is fresh-water, I found it extremely common in the

summer season, frequenting the coasts and less often the inland lakes,
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but usually in places where the forests extended down to the shores,

and frequentl}'- in localities where there are reeds or dsnse herbage, as

is frequently the case on portions of the coast. It is a wary and shy

bird, soon taking alarm and not easy to approach within range ; but 1

often obtained them when out very early in the morning about

sunrise, when they appeared less shy than otherwise. It is a very

expert diver i and on the coast of New Brunswick I observed them

fishing in flocks at the entrance of a small bay, and evidently driving

the fish before them, as they formed a §ort of cordon round the

entrance to the bay, some diving, whilst the others remained on the

surface. When pursued or threatened with any danger, it usually

seeks safety by diving in preference to trusting to it? powers of flight.

It flies with great swiftness ; and 1 observed, when one passed at full

speed near my hiding place in the rocks, that it made a whistling

sound with its wings, easily heard even at some little distance. It

feeds on fish of various kinds ; larvse of water insects, worms, and it

is also said to some extent frogSj form its staple food."

Naumann describes their cry as '' A loud, resounding guttural

kcer-r-r or ger-r-r," heard chiefly during flight, sometimes on rising,

and the females and young are said to be more noisy than the adult

males.

Like the Goosander the Red-breasted Merganser can at will either

float fairly high on the surface of the water, deep down in the water,

or entirely submerge its body leaving only its head and neck visible.

As regards its breeding habits, it is remarkable that, whereas it is

the exception for the Goosander to breed, building its nest on the

ground, it would appear to be the rule for this bird to do so and the

exception for it to build on trees.

Saxby, describing its nesting in the Shetlands, says that " Although

they often lay amongst long grass, they seem to prefer the shelter of

a roof of some kind, and thus it is that the eggs are most com-

monly found under rocks, in rabbit burrows, and even in crevices in

old walls,"

In Yarrel's " History of British Birds, " III, p. 288, there are the

following remarks :
—

''This species, Mr. Thompson says, . . . .

is indigenous to Iceland, nesting in islets both of marine and fresh-

water loughs. Pennant has recorded its breeding in the Isle of Islay.
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Sir W. Jardine and Mr. Selby found nests of this species when on a

fishing excursion upon Loch Awe in Argyleshire. One of these nests

was upon a small wooded island, placed among thick brushwood, under

the covert of a projecting rock, and completely surrounded with nettles,

long grasses and ferns. It was carefully made of moss, plucked from

the adjoining rocks, mixed with the down of the bird, both in structure

and materials resembling that of the Eider Duck. It contained nine

eggs of a rich reddish-yellow or fawn-colour. The bird was remarkably

tanfie, sitting until, nearly taken with a small hand net. Sir W. Jardine

very kindly sent me one of these eggs for my collection ; it measured

two inches-and-a-half in length and one inch-and-three-quarters in

breadth."

Dresser also says that " it usually places its nest upon the ground, in

quiet, unfrequented places amongst the low bushes or rank herbace
;

occasionally it is found in the hollow of a tree. I possess a nest, which

is now before me, and which is composed of moss, fine grass bents, and

a few small pieces of twigs well felted together and mixed with down."

The eggs, from eight to twelve in number, are usually deposited late

in June or somewhat earlier than that."

He describes the eggs as being " A dull stone drab or creamy buff

with a greenish grey tinge, and measuring approximately from 2*55" to

2'80" in length and 1*70" to 1'85" in breadth."

Morris, who gives a longer note on the nidification of the Eed-

breasted Merganser than on most ducks, observes : " These birds build,

it seems, on the borders of, and small islands in, lakes, whether of fresh

or salt-water, and rivers, preferring such as have a growth of wood

the nest being placed a few yards from the edge, at the foot of the

tree, or under the shelter of brushwood, in the midst of grass, fern

nettles, or other wild vegetation. Also in divers other situations

among stones in a hollow, on the bare ground, at the top of a tall tree

or in the deserted nest of some other bird, or in the end of a deep

recess. It has been known, moreover, in a bleak and unsheltered

situation, on an island in the sea, at some distance from the main

land. The materials of its composition are moss, flags, stalks,

grass, small roots and feathers, placed carelessly together, and inter-

mixed with the down of the bird, added to, it appears, as incubation

advances."
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"The eggs are from six or seven, to nine, ten or eleven in number,

of a rich reddish-yellov^^, or brownish fawn-colonr. As soon as the

females begin to sit, the males quit them for the season. The species

appears to be late in its nidification, scarcely beginning to build before

the end of May, or the early part of June, The bird sits very close,

and will almost allow herself to be trodden on before she will leave the

nest."

With this summary of Morris' most writers agree, but the eggs are

said to vary from five to fifteen in number, and many authors remark

on the fact that the nest of this Merganser is, eomparativel?/ perhaps,

unusually well put together and compact. All note the curious way

the down is felted in with the rest of the materials into the body

of the nest as well as being used as a copious lining.

It should be noted that, in Holstein, Boje found it breeding in old

crows' nests.

The- eggs in my own collection vary in length between 2*39'' and

2" 65" and in breadth only between 1"7" and 1'76".

They are very similar to the eggs of the Goosander, but are, on the

whole, rather broader ovals, all are somewhat darker in colour and two

have a well-defined greenish tint. One clutch was taken on the 29th

April, 1899, another on the 10th June, 1880, and the third on the

2nd July, 1898.

ERRATA.

1. Mr. W. T. Blanford has shewn that 6'?/^m«5 lewichi (Bewick's

Swan) must be expunged from our list, and that C. musims (The

Whooper) must be included. This correction may be taken as absolutely

final, and is based on Mr. Blanford's personal examination of the skull

and foot of Hodgson's bird in the British Museum. (Bom. N. His.

Jour., XI, No. 2, p. 306).

In the Jsmw of the 27th February, 1900, there is a notice of a

young male and female Cygnus olor being shot, many others seen, and

a third shot by a native shikari near Dera Ismail Khan.

2. The Flamingo does breed in India. I most unfortunately over-

looked the Miscellaneous Note in Yol. VIII of this Journal, p. 553.

Mr. 0. D. Lester draws attention to this in Vol. XI, p. 321.

[The End.]
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KEY TO THE INDIAN DUCKS.

EXPLANATIONS.

Tarsus =^

Femur ==

Lores =

Nail =

Culmen =
Tailcoverts =
Primaries ^

=

Secondaries =
Wing-coverts =
Speculum =

Redrices =
Lamellae =
Scapulars '-^

Depressed =

Spatulate =

9 =

the shank of the leg, from the (so-called) knee joint to the

base of the hind toe,

the thigh, or the part of the leg from the body to the knee,

the three-cornered portion of the face between the eye and

the base of the bill,

tbe triangular-shaped hard patch at the tip of the upper

mandible.
;

the upper margin of the upper mandible,

the soft feathers which overlie the quill feathers of the tail.

the outermost quill feathers of the wing, in ducks 11 in

number,

the remaining quill feathers of the wing,

the soft feathers of the wing from the shoulder to the quills,

the pattern usually found on the outer secondaries formed by

various colours,

the quill feathers of the tail.
;

the tooth-like projections in the bill of the duck,

the feathers of the outer back or shoulders.

Pressed laterally as if pinched at the sides.

Pressed vertically as if held above and below and flattened

out.

Shovel or spoon-shaped.

Male.

Female.

ILLUSTRATIONS.

A Duck's hind toe not lobed as in the Swans, Geese, Cotton-teal, etc.

A narrowly lobed toe as in the Pintail, Gadwal, Teal, etc.

A broad lobed toe as in the Pochards, Mergansers, etc.
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THE MOTHS OF INDIA.

SUPPLEMENTARY PAPER TO THE VOLUMES IN

" THE FAUNA OF BRITISH INDIA."

SERIES II. PART II.

By Sir G-. F, Hampson, Bart., f.z.s., p.e.s.

{Continued from page 51 of this Volume?)

Geniis Eressa,

Type.

£msa,Wlk.,l, 149(1854) = -. confinis.

Trlamura, Butl, Jourii, Linn. Soc, Zool., xii, p. 353 (1876) ... subaurata

Proboscis small or well developed
;
palpi short and porrect, frons hairy

;

mid and hind tibias with small terminal

-<, ^ ^^^ ^-^j /} pairs of spurs. Forewing usually broad
;

,,iig0' vein 3 from well before angle of cell ; 4, 5
''^

from angle ; 6 from below upper angle
;

'

7, 8, 9, 10, 11 stalked. Hindwing with vein

Eressaconfinis J \. 2 from well before angle of cell ;
3-5 well

separated at origin ; 4 absent ; 7 absent.

Sect. 1. Antenna3 of male bipectinate.

A. Abdomen with dorsal and lateral series of

orange- yellow spots.

a. Hindwing with large hyaline patch below

base of cell.

a. Forewing broad, with the elongate hyaline

patch below vein 2 commencing below

middle of cell 455. confinis.

h. Forewing narrow, with the hyaline patch

below the cell commencing near base of

wing 456. suhcnircUa.

b. Hindwing with hyaline spots between veins

2 and 5 and in end of cell 457. affinis.

B. Abdomen with six orange bands.

a. Frons black ; markings of thorax and abdo-

men orange. .444. errcssoides.

b. Frons and markings of head, thorax and ab-

domen pale-yellow 457a. vespa.

C. Abdomen with short dorsal yellow bands on

each segment, ventral surface yellow 408. mlcrochilus.

D. Abdomen with two orange-red bands and lat-

eral spots on intermediate segments 459. er[ith,rosoiiia,

E. Abdomen with one basal yellow band 450. aperiens.

F. Abdomen with lateral series of "vvhite spots 458&. anuosa.

4
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455. Eressa cuNFINIS, insert (syii.) 454. Eresm musa.

457. Eressa affinis. insert (syn.) Eresm poUtula, Swinh., Cat. Hot,

Mus. Oxon., p. 52 (1892).

457a. Eressa vespa, Hmpsn,, Cat. Lep. Phal., B. M,, i., p. 118, pi, iv, f, 27

(1898).

Black ;
frons, tegulte, patagia au'l stripes on thoi-ax yellow ;

thorax at

sides and fore coxte yellow ;
abdomen with six yellow bands ; wings yellowish,

hyaline. Forewing with the veins black ;
the margins rather broadly

black ; the base of cell, a discocellular band and projections from the

terminal band along vein 5 and between veins 2 and 3 black, Hindwing with

the terminal band narrowing from costa to vein 2.

Habitat.—'Bny^ma, Karen Hills. Exp. 5 22, $ 26 mm.

408. Eressa microchilus, insert (syn.) 458a. Syntomis plumalis.

4086. Erressa ANNOSA, insert (syn.) Syntonus wmrcescews, Feld.,Reise. Nov.,

pi. 102, f. 12 (1874), and S2/«<07/ws Z«sara, Pag., Jahrb, Nass. Verb., xxxviii,

p. 13, pi. 2, f. 8 (1885).

Sect. II, Antenme of male serrate, of female simple.

A. Abdomen crimson, with a series of blue-black spots.

a. Wings hyaline yellow ; forewing with small

apical black patch 44G. multicjutta.

b. Wings hyaline white ; forewing with the

hyaline patch extending to vein 4 431. lepcJia.

B. Abdomen with each segment slightly fringed

with yellow •, forewing with the apical patch

extending to vein 4 448. nigra,

446. Eressa MULTiauTXA, insert (syn.) 447. Syntomis blancharcli.

Sect. III. Aut3nna3 ciliated ...,....,,,,. .- 428, dkcinota,

Grenus Dysauxes.

4G7. Dysauxes punctata, insert (syns.) Boubhyx serva, Hiibn., Ear.

Schmetc., Ill, f. 115 (1827), and Bombyx confainula, Hiibn., Eur. Schmetti,

III, ff. 226, 227.

Genus Euchromia.

A. AA^'ings with the markings yellow .=.,.... 469, polymena.

B. Wings with the marking hyaline , 468. magna.

469. Euchromia polymena, 470. Euchromia orientalis, with the three

crimson bands on abdomen, is a sub-species from Lower Burma, 8iam and

Philippines, of which 471. E. laura is an aberration.

461a. SYNTOi'iiS PENANQA is a Zygcenid of the genus Thyrassia.

472 Euchromia amcena, Moschl, is from S. Africa.

ZYG^NID.E.

474a. Zyg/ENA kubricollis, n. sp. (PI. B, f. 9,\

9. Blue-black; tegulse crimson; abdomen with crimson band on 6th

segment. Forewing with broad subbasal crimson band, its outer edge ex-
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curved below costa and celi, then incurved
; a spot in middle of cell and

larger spot below the middle
; a rounded spot in end of cell, and a subter-

minal spot between veins 3 and 5. Hindwing crimson, the termen black at

apex and vein 2, the cilia black.

Hahi tat.—Ghitv&l, Shishi Kuh Valley (G. H. Colomb). Exp. 38 mm.
Type.—In British Museum.

Genus ZYa^.NOPKOCRis, no^'.

Type.—Z. chalcoclilora.

Palpi short porrect ; antennae oE male bipectinate, of female simple, the

extremity in both sexes dilated into a large hoUowed-out knob ; tibise with-

out spurs ; wings with all the veins present and from cell.

475a. Zyg/enopkockis chalcochlora, n. sp.

Head and thorax metallic cupre-

ous-red ; antennfe and abdomen blue-

black, Eorewing metallic golden-

green suffused with brilliant coppery

red. Hindwing black-brow u with a

„ . 7 , ,, * , slight reddish tinge.
Zygcenoprocris chalcocnlora, $ i.

Habifat.—Ghiiva.\, Jhela Drosh (Capt. S. W. Harris). Exp. 20 mm.
Tyj]e.—In British Maseum.

481. Callartoxa puepurascens and 481rt. Scaptesylix hemichryseis

belong to the Tineidce.

483o. Artona albicilia, n. sp,

^. Uniform dark-brown with a sJight purplish tinge ; underside of heai

white
; tarsi tinged with white ; cilia white.

Habitat.—N;iga Hills ; Pulo Laut (Doherty). Exp. 10 mm.

483&. Artona flavippncta, n. sp., (Pi, B, f, 22.)

$. Black-brown
;
palpi, a line above eyes, upper edge of patagia and

cox^ yellow ; abdomen with faint traces of dorsal yellow band and more

prominent ventral bands. Forewing with yellow streak belo'v basal third of

cos^a and short subbasal streak on inner margin ; a rounded spot below end

of cell, and an oblique postmedial bar between veins 4 and 8. Hindwing with

short yellow streak below middle of cell, and an elliptical spot beyond the

cell.

Hahitat.—K.hhsis. Exp. 24 mm. Type.—In Coll. Elwes,

503. Phacusa peoperta, insert (syn.) Northia dohertyi, Oberth., Et, Erit.,

xix, p,31,pl. 5, f.36 (1894).

504. Phacusa tenebrosa, insert (syn.) Northia Urmana, Oberth., Et, Ent.

,

xix, p. 31, pi, 5, ff. 22, 37.

505. Phacusa cyanocera, insert (sja.) Northia ignea, Ohevth.., Et. Ent.,

xix, p. 29, pi. 5, f. 35 (1894).

517. CALLIZYQ.ENA AURICINCTA=AURATA,Crara.,Pap. Exot., iii, pi. 264, f, A.
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Genus Lamprochloe, nov.

Proboscis fully developed
;
palpi minute : antennae of female bipectinate,

somewhat flabellate at the extremity
;
hind tibiae with the medial spurs absent.

Forewing long and narrow ; the cell constricted towards base ; all the veins

from the cell except 10-11 which are stalked. Hindwing with the termen

excised towards tornusj vein 3 from angle of cell :
4-5' stalked ;

6-7 at

intervals from long belo^fv angle of cell.

51 8«. Lamprochloe albipfncta, n. sp.

$ . Head, thorax and abdomen brilliant metallic blue-green, the extremity

of tegulfe and patagia bright coppery.

Forewing black, suffused with dark-

green ; a yellowish hyaline subbasal

spot below the cell ; two spots in end

of cell, an oblique transverse spot

below the end, and a band beyond
Lamprochloe alhipuncta, 9 t- the cell formed of five small con-

joined spots, Hindwing semihyaline black with a slight green tinge ; the

costal area ochreous.

IIaUtat.—Q&^\on, Pundaloya (Qreen). Exp. 30 mm. Type—In British

Museum.

523. Phlebghecta flavicosta, insert (syn.) Soritki lUhosia, Oberth. Et.

Ent., xix, p. 26, pi. 5, f. 25 (1894).

Genus Phaudopsis, nov.

Proboscis minute
;

palpi upturned, slender, reaching vertex of head
;

antenufe bipectinate with long branches ;• hind tibife with the medial spurs

absent. Forewing elongate elliptical, all the veins from cell
; 9 absent.

Hindwing with veins 3-4 from angle of cell-, 5 from well above angle j 6 from

below upper angle.

612a. Phandopsis igneola, n. sp.

^ . Head brown ; thorax fiery

red ; abdomen brown. Forewing

fiery red, with broad purplish-fuscous

streaks in submedian interspace

and on inner margin tapering to

base and termen ; a wedge-shaped

fuscous patch from median nervure

to apex and vein 2. Hindwing

brown. 9 • Forewing with only slight streak in submedian interspace and

none on inner margin ; the postmedial patch not reaching termen.

Habitat.—Khk^^s. Exp. 26 mm. Type—In British Meseum.

PSYCHID^.

621«. AcANTHOPSYCHE (.j^ceticoides) minima, n. sp.

Phaudopsis igneola, $
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$. Uniform black-browu ; wings rather sparsely clothed with black hair,

rather more thickly on basal half of inner area of forewing.

Larva case covered with small land-shells, bits of the pupa of a large

moth, &c. One specimen bred from about 200 similar cases by J.Pole who
8a5's it is preyed on by a small wasp to an almost exterminating extent.

Habitat.—Ceylon, Puttalam (Pole). Exp. 12 mm. Type—In British

Museum.

631&, AcANTHOPSYCHE {Metisu) GIGANTEA, Dudgeon, J. Bomb. N. H. Soc„

xii, p. 644, pi. I, f. 14 (1899). .

$. Frons and thorax pale reddish-brown, vertex of head and collar grey-

brown ; abdomen reddish-brown, forewing grey-brown, the inner area

pale yellowish-brown up to cell and from middle of vein 2 narrowing to

tornus, Hindwing grey-brown, the area below the cell and vein 2 yellowish-

brown. Forewing with veins 4-5 stalked ; 7, 8, 9, 10 stalked. Hindwing

with veins 4-5 from point, and a spur from middle of vein 8 towards costa.

HabUat.—^ikhim, 1,800'. Exp. 54 mm.

COSSID^,

Genus Dudgeonea, nov.

Type.—D. leucosticta, Hmpsn.

Range.—Sikhim ; W. Africa.

Palpi upturned, reaching vertex of head
; antennas of male bipectinate to

apex with very short branches ; tibiaa with the spurs well developed.

Forewing somewhat broad and quadrate, the apex rounded, the inner

margin arched near base j veins 3, 4, 5 separate at origin
; 6 from well below

angle of cell, 7 from just below
; 8, 9, 10 arising separately from areole

;

11 from cell. Hindwing with veins 3,4,5 separate at origin; G from well

below angle of cell
;
no bar between veins 7 and 8 ; both wings with forked

veinlet in cell.

656a. Dudgeonea leucosticta, n. sp.

<J. Ferruginous j thorax dark rufous-brown, Avith the patagia white

except at base
;
palpi in front

and coxse whitish. Forewing

with numerous silvery white

spots on basal half, tinged with

yellow below costa, and small and

yellowish towards their outer

region ; the apical area with

large silvery white spots mixed
with small yellowish ones. Hindwing whitish, tinged witli ferruginous

especially towards medial part of termen.

Habitaf.—^ikhim, 1,800' (Dudgeon). Exjj. 32 mm. Type—In British

Museum.

Dudgeonea leucosticta, ^ \.
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Subsp. Forewing with the outer edge of the spotted basal area more

erect, the spots on costa and on apical area smaller. Hindwing dark rufous.

Habitat.—Sierra Leone, W. Africa (Clements).

657a. DuoMiTUS pardalis, Dudgeon, J. Bomb. N.H. Soc. xii,p. 645, pl.I,f .17-

^. White ; frons and tips of antennae black ; tegulas, patagia, pro-meso

and metathorax with paired black spots ; legs banded black and white
;

abdomen with lateral black bands on each segment. Forewing with the veins

and inner area yellowish ; numerous black spots, of which the more prominent

are a spot in cell, a round spot beyond cell, and a subterminal spot between

veins 5 and 6, Hindwing with greyish-black streaks in the interspaces broken

up into spots near terraen,

HaUtat.—'^iikhiva, 1,800'. Exp. 44 mm.

ARBELID^,

675a. Abbela watsoni, n. sp,

$. Grey ;
tegulse, metathorax and the tufts at base of abdomen dark at

tips ; the anal tuft with the spatulate end of scales dark. Forewing with fine

dark striae and suffused with darker grey, leaving a somewhat triangular

medial whiter patch ; a subbasal blackish triangular patch below median

nervure ; a diffused oblique blackish postmedial band, with the black discoidal

spot with white point beyond it on its inner edge
;
traces of a subterminal

line. Hindwing with numerous fine dark strise. 9 . Paler.

i7rt&iia<.—Madras (E. Y. Watson). Exp. $ 26—34, $ 36 mm. Type-

In. British Museum.

DEEPANID^.

696a. Eucheea dictyaria, Swinh., A, M. N. H. (7), iii, p. 111.

^. Nearly pure white ; head black ; legs largely marked with black.

Forewing with fuscous lunule above inner margin towards tornus ; both

wings with a subterminal series of black spots, wiihtwominutepoinfcs between

each nearer termen ; hindwing with discoidal black spot. Underside with

large round discoidal back spots on each wing.

fla&jtof,— Canara. Exp. 66 mm.

709a. Dkepana undulifeea, n. sp. (PI, B, f. 10).

^. Whitish suffused with very pale ferruginous
;
head dark ferruginous.

Forewing with crenulate ferruginous ante and postitnedial lines, the latter

very acutely angled below costa, then oblique ; dark points at angles of cell.

Hindwing with scarcely a trace of ferruginous tinge ; a fine postmedial line

from submedian fold to inner margin.

iTa&itoi.—Tibet, Yatong 10,500' (Hobson). Exp. 32 mm. Type—lw

British Museum.

712a. Drbpana fulvicosta, Dudgeon, J, Bomb. N. H, Soc, xii,p. 652

(1899).
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Almost pure white ; frons brown ; antennae, tibise, and tarsi tinged with

fulvous ; wings irrorated with silvery scales, Forewing with the costal edge

pale fulvous ; a very indistinct oblique waved medial line from cell to inner

margin, and similar postmedial and subterminal lines. Hindwing with

indistinct waved postmedial and tflo subterminal lines.

Habitat.—Punjab ; Mynpuri ; Bhutan. Exp. 34-38 mm.
759c. Oeeta OLiVACEA, Dudgeon, J. Bomb. N.H., xii, p. 657, pi. II,

f. 20 (1899).

$. Olive-brown; head and base of tegulte purplish; palpi scarlet; legs

scarlet above, greyish below; hind tibifewith prominent black stripe
; abdomen

purplish towards extremity. Forewing finely irrorated with silvery grey
;

a rufous medial line strongly angled below costa and slightly on median

nervure and vein 1, some purplish suflfusion beyond its costal portion ; two

fuscous and grey points on discocellulars ; a line across apical area very

acutely toothed at middle, incurved below costa and near termen, the area

beyond it irrorated with white ; a black point near tornus and another on

vein 2. Hindwing irrorated with silvery, and a few black scales. Underside

red irrorated with black ; a postmedial black line on forewing angled below

apex, then oblique, on hindwing curved.

Habitat.—^ikhim, 1,%QQ.' Exp. 40 mm.

THYEIDID^,

761a, Gamptochilus sinuosus, Warr., Nov, Zool., iv, p. 342 (PI. B, f. 24).

Forewing with the costa lobed at base, excised at middle and greatly

arched towards apex. $. Head, thorax and abdomen ferruginous ; wings

with the b;\sal area pale pinkish-ferruginous, with dark ferruginous

spots forming oblique series, the margin of this area oblique on forewing

from costa to vein 2, below which there is some diffused ferruginous on

inner area, on hindwing it shades off into olive-green, the rest of wings olive-

yellow, becoming whitish on costal area of forewiug and towards tornus of

hindwing ; forewing with triangular pale rufous patch on costa beyond

middle, with a white spot on it.

Habitat.—Mko, Manipur. Exp. 32 mm,
7616. Camptochilds pukcipera, Warr., Nov. Zool,, v, p. 5. (PI. B, f. 4),

9. Head, thorax, and abdomen orange-yellow ; wings yellow, very closely

reticulated with line orange strife. Forewing with pinkish suffusion on inner

margin from base to beyond the middle ; fine brown subbasal and antemedial

lines, oblique from costa to median nervure, then recurved, the latter obsolete

below submedian fold ; a brown-pink lunulate patch on costal sinus, with

an oblique brown band from it to inner margin, less prominent below sub-

median fold ; a fine slightly sinuous line to tornus, and a line from its outer

edge to middle of termen ; four fine oblique stride on costal half of terminal

area. Hindwing with subbasal line from cell to vein 1 ; a stronger straight
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brown antemedial line, a fine line from the same point on costa to tornus

near -which it forks ; a fine line from costa beyond middle to neur middle of

termen where it forks.

Halitat.—'Khasis. Exp. 38 mm.
773. Ehodoneura NiEViNA, insert var, carnata, Warr., Kov. Zool. v, p. 8.

778. Rhodoneura nitens, del. Microsca marginipuncalis.

790&. Ehodoneura scripta, Warr., Nov. Zool., v, p. 7 (1898).

9 . Red-brown ;
abdomen paler. Forewing with dark stri^ and waved

dark lines, defining obscure bands ; a series of short black streaks on costa

with three points between each ; a subcostal series of dark-edged ochreous

spots ; a pale elliptical medial patch from below costa to inner margin

conjoined at middle to a large diffused patch on terminal area strongly

in-orated with black ; a black-edged whitish subapical spot with some black

points round it. Hindwing pale suffused with rufous and striated with

black ; a quadrate rufous discoidal spot, with a short black streak below it

in submediari fold, and quadrate black spot on inner mai'giu. Underside of

forewing with series of whitish patches with black strigae on them ; a

subcostal ferruginous streak ; black and white streaks on subcostal nervure

in cell and on the veins beyond upper angk.

Habitat.—Khasis. Exp. 26 mm.

796a. Rhodoneura puroifer, n. sp.

$ . Very pale red-brown ; head and collar slightly darker ; wings closely

reticulated with brown. Forewing with traces of subbasal lines ; an

antemedial line slightly excurved below costa ; a straight postmedial line

giving off a fork below costa to tornus ; a slightly curved line across apical

area. Hindwing with antemedial line ; traces of a sinuous postmedial line
;

a line across apical area.

Habitat.—Bhutan (Dudgeon), Ceylon ; Australia, Gayndah. Exp. 20 mm.

Type—In British Museum.

801. Rhodoneura munda belongs to the genus Hypolamprus.

80Qa. Hypolamprus marginepunctalis, Leech, Entom, 1889, p. 66, pi.

iv., f. 10.

,,
Pallescens, Hmpsn., P. Z. S., 1897, p. 64,

Pharambara quadrovata, Warr., Nov. Zool,, iv, p. 343,

$. White, almost wholly suffused with pale reddish-brown. Forewing

with a slightly mottled appearance especially below middle of cell. Hind-

wing with traces of whitish bands. Underside of forewing striated with

black, forming an oblique band from below apes to above middle of inner

margin ; a white subapical spot with a black speck on it, Hindwing

thickly striated with black.

Habitat.—China
;
Ceylon ; Mysol ; W. Australia, Exp. 28 mm.

806&. Hypolamprus rupina, Swinh,, A.M. N, H. (7), iii, p. 116 (1899).'
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9 . G-rey-brown ;
legs thickly irrorated with white, wings closely reticu-

lated with brown
;
forewing with obscure dark discoidal spot. Underside of

forewing irrorated with white scales ; hiudwing white reticulated with

brown.

Habitat,—Tarimpur. Exp. 32 mm,

8085, Hypolampeus pk^elongata, Warr,,Nor, Zool., v, p. G,

(J,
Brownish-grey ; abdomen with pale segmental linea ; wings evenly

striated with black, Forewing with some of the striae forming very obscure

subbasal, antemedial, medial, postmedial and terminal bands filled in with

. slightly darker brown, the 2nd and 3rd obtusely angled on median nervure

the 4tl: fine, curved, and ending at vein 4 ; an obscure browner apical patch,

Hindwing with blackish medial baud from cell to inner margin, and traces of

a terminal band.

Habitat.—Khasis. Ex2J, 36 mm.

LIMACODIDiE.

835a. Thosea POSTORNATA, n, nov,

Setnra sinensis, Moore, A. M. N. H. (4), xx, p. 93 (1877), nee Wlk.

9, Dull brown ; head und thorax tinged with pink, Forewing with (-ink

sufiiusion ; irrorate-i with a few black scales on basal costal area to below cell

between the two lines, and on terminal area from below apex to vein 3 ; an

obliquely curved line from costa beyond middle to inner margin before

middle ; a velvety black-brown outwardly oblique postmedial line expanding

into a large patch on termen from vein 3 to tornus.

The type from Shanghai has no pink suffusion, and the postmedial line and

patch are much less conspicuous.

Habitat.—Shanghai; Siifhim 1,800' (Dudgeon), Ex2j. 40 mm,
856a. MiRESA ecotopepla, n, sp.

^. Head, thorax^ and abdomen black-brown mixed with silvery scales.

Forewing silky black-brown mixed with silvery scales, the median nervure

and basal half of vein 2 reddish ; a black discoidal bar ; the terminal are a

rather browner, Hindwing fuscous, with the terminal area brownish.

Habitat.—Sikhim, 5,000' (Pilcher), Exp. 28 mm. Type—In British Museum,

860a, Parasa metaph^a, n, sp.

^, Head and thorax green
;
palpi, frons, a fascia on vertax of head and

thorax, pectus, legs, and abdomen dark brown, the last with the dorsum

yellowish. Forewing yellow-green
;
the costa brown ; a small oblique brown

patch from base of costa to above inner margin; a terminal brown band, with

a curved darker line on its inner edge. Hindwing uniform dark red-brown.

^«&2to^—Travancore, Pirmad, 2,500' (H. G, Place). Exp. 34: cm. Type-
In British Museum.

871. Parasa herbipera, Wlk,

^. Dark chocolate brown, with the patagia and part ot tegulse apple
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green. 9 , Paler chocolate ;
forewing with broad curved apple green band

from middle of costa to base of inner area, its outer edge wared.

il«i27a<.—Simla, Murree, Nepal, Sikhim. Exp. $ 26-30, $ 30 mm.

871a. Parasa fumosa, Swinh.

t. Vertex of head and whole of thorax above apple green.

HaUtat.—lsi\gu\^. Exp. $ 30 mm.

. 878&. Ceratonema jasea, Swinh., A. M. N. H. (7), iii, p. Ul,

$. Uniform dcxrk brown thickly irrorated with grey. Hindwing black

brown. Porewing with vein 10 shortly stalked with 8-9.

Habitat.—'^. Canara. Eo:p. 28 mm.

877a, Orthogeaspeda nemacera, c. sp.

^. Dark brown mixed with grey. Porewing irrorated with black scales
;

an oblique, very ill-defined, black fascia from costa beyond middle to middle

of inner margin ; a minutely dentate dark postmedial line defined by grey

on outer side. Hindwing uniform fuscous; both win:s with fine pale terminal

line, the cilia chequered pale and dark.

Habitat.—Khasis. Exp. 34 mm. Ti/2)e—In British Museum,

879&. Ceratonema albidivisum, n, sp.

9. Head and thorax pale ferruginous ; abdomen brown. Porewing with

the basal area pale rufous, extending on costa to three-fourths of wing, on

inner margin to middle, its outer edge with white point at upper angle of

cell and white line from lower angle to inner margin ; terminal area dark

brown. Hindwing brown.

Habiiat.—Bikhim, 1,800' (Dudgeon), Ex^). 24 mm. Type—In British

Museum.

890a. Altha obliqdifascia, n. sp. (PI, B, f. 11).

^. Silky whitish ; head and collar tinged with fulvous-orange
; abdomen

with dorsal orange bands. Porewing slightly suffused with orange ; the costa

orange; a diffused orange -red band from beyond the cell to middle of inner

margin ; a curved postmedial line. Hindwing slightly tinged with orange,

Habitat.—Msidva:^ (E, Y. Watson) ; Trichinopoly ; Calicut (J, Pellowes

Wilson) ; Ceylon. E:cp. 24 mm. Type-—In British Museum.

892a. Narosa iRGENTiPUNCTA, insert (syn.) Narosa narcha, Swinh.,

A.M.N. H, (7), iii, 'p. 110, Karwar,

892c. Narosa holoxanthia, n. sp.

^. Bright orange-fulvous. Porewing slightly irrorated with redder

scales, Hindwing paler.

Habitat.—Khasis, Exp. 24 mm. Type—In British Museum.

892fL Narosa propolia, n. sp,

^. Porewing with veins 4"5 shortly stalked ; vein 10 stalked with 7*8-9,

Head whitish
;

palpi blackish at sides ; antennte fulvous ; thorax and

abdomen golden yellow with a reddish tings, thorax mixed with white ; legs

fringed with white. Porewing yellow suffused with cupreous-red
; the costal
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area, broadly suEfused with white ; some white on basal area ; an indistinct

pale line from lower angle of cell excurved, then dentate to inner margin ; a

pale line from costa beyond middle, defined by fulvous on inner side on white

area, oblique to vein 4, then subterminal and minutely dentate ; a terminal

series of dark points, Hindwing golden yellow.

Hahitat.—'iikhim, 2,800' (Pilcher). Exp. 24 mm.
LASIOCAMPID^.

905a. Metanasteia fia, Swinb., A.M. N. H, (7),iii, p. II 3. (PI. B,ff. 17-18).

$. Head brownish-white
; antennae rufous ; thorax reddish-brown tinged

with grey ; abdomen orange-brown, the extremity of anal tuft dark. Fore-

wing red-brown, with subterminal series of small black spots in the inter-

spaces. Hindwing red-brown, thinly scaled,

9. Dark brown. Forewing v.'ith two oblique grey antemedial lines not

reaching inner margin ; two similar postmedial lines with grey suffusion

between them and incurved below vein 6 ; a subterminal series of dark spots

in the interspaces.

Hahitat.—Kashmir. Ex]). $ 40, $ 50 mm.

928«. CLISIOCA.MPA vuLPES, n. sp. (PI. B, f. 26).

9. Hindwing with two or three accessory costal veinlets. Colour uniform

bright rufous.

//ao/^di!.—Chitral, Shishi Kuh Valley, 10,000 (G. H. Colomb). Exp. 40 mm.
Type—In British Museum.

938«. Lenodora crekata, n. sp.

9 , Dull yellow-brown, Forewing suffused in parts with yellowish-white
;

a diffused whitish fascia on subcostal nervure
; an obscure crenulate, slightly

curved, dark line from below apex to middle of inner margin ; veins 6-7 from

angle of cell, Hindwing with slight whitish patch on disk.

Hahitat.—QiQ^lon (Green). Exp. 60 mm. Type—In British Museum.
945a. Odonestis liddePvDALi, Druce, A. M, N", H. (7), iii, p. 471.

^. Head and thorax dark red-brown irrorated with grey
; abdomen dark

red-brown. Forewing dark red-brown irrorated with grey ; two indistinct

waved antemedial lines, the outer defined by grey on inner side, a greyish

discoidal spot ; the postmedial line oblique from costa to vein 6, where it is

angled, then inwardly oblique, crenulate and slightly defined by grey,

and with traces of a curved crenulate line beyond it
; a subterminal series

of points, diffused and bent inwards towards costa, the points just below

veins 3 and 4 placed rather further from termen ; the apex chocolate with

some grey suffusion. Hindwing dark red-brown, with traces of a pale

curved postmedial line ; the costa highly lobed at base.

Hahitat.—Sikhim (Lidderdale), Ex2). 50 mm.

953a. Stenophylloides encadsta, n. sp.

$. Palpi and forewing short ; both wings with the outer maf"ia

evenly curved. Head dull ocUreous; palpi and antennae brown
; thorax
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dull red ; abdomen grey-brown dorsally tinged with red, Forewing fuscous,

the costal area and cell suffused with grey, running obliquely fjcom lower

angle to apex ; the inner area bright brick red with a dull ochreous mark at

middle ; the terminal area slightly tinged with red ; a black discoidal point.

Hindwing fuscous, slightly tinged with purplish-red, the inner area greyish
;

cilia tipped with ochreous.

Habitat.—Simla (Pilcher)„ Exp. 48 mm. Type—In British Museum.

LYMANTRIAD^,
961a. Orgyia senica, n, sp, (PI. B, f, 23).

$. Head, thorax, and abdomen brown strongly tinged with grey. Fore-

wing dark red-brown ; a curved grey antemedial line ; a rounded grey-edged,

discoidal spot with dark lunule on its inner edge, with grey patch from it to

costa, and traces of a line from it to inner margin ;
the postmedial line bent

outwards below costa and strongly incurved below vein 4 ; the terminal area

very strongly suffused with grey, defining an irregular subterminal line which

emits projections at veins 6 and 4, and is connected with termen by a white

patch below vein 2. Hindwing bright rufous.

Halitat.—GhiijiaA, Shishi Kuh Galley 10,000' (G. H. Colomb). Exp.

34 mm. Type—In British Museum.

979a. L^LIA CALAMAKIA, n. sp. (PI. B, f. 19).

Pale mouse brown
;
palpi fulvous-yellow, the second joint black at sides

;

antennae with the basal joint fulvous. Forewing with curved series of small

black spots from below costa towards apex to below base of vein 2, the spot

above vein 6 displaced outwards, above 4 displaced inwards. Hindwing

fuscous-brown.

i/a6ii!a!5.-Nilgiris, Coonoor, 6,000' (A. G. Cardew). Exp. $ 42, $ 54 mm.

Larva pale red-brown with sparse long hairs ; head brighter red ; long

lateral tufts of brown hair projecting forward from 1st somite, thick dorsal

rufous pencils of hair on somites 2-5, and dorsal tufts of long hair on termi-

nal somites projecting backwards. Food-plant Calamus huegelianus, Mart,

Pupated Aug. 1st, emerged 22nd.

lOSlrt. TcPOMESA DISCOLOR, insert (syn.) T. lerwa, Swinh., A, M. N. H.

(7), iii, p. lll,Karwar.

1074ai, EUPROCTIS PHiEA, n, sp.

Black-brown. Forewing with indistinct obliquely curved antemedial pale

line • a diffused black discoidal spot ; an indistinct whitish postmedial line

incurved below vein 3 ; an obscure subterminal series of white lunules,

double in places, and with some blackish marks near them towards apex, and

some olive on their inner side at middle and towards inner margin.

Habitat—Khdsis. Exp. 22 mm. Ty^Je -In British Museum.

10746. EuPROCTis PLAVicosTA, n. sp. (PI. B, f. 8).

J>. Head, thorax and base of abdomen fulvous -yellow ; legs whitish ; anal

tuft orange. Forewing olive-brown mixed with orange scales
; the costal
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area yellow ; indistinct orange ante- and postmedial lines angled at middle,

and the dark colour extending to costa on outer edge of former and inner

edge of latter ; cilia yellow. Oindwing black-brown, the cilia yellow.

Habitat.~~8\khim 1,800' (Dudgeon), Exp. 28 mm. Type—In British

Museum.

1125a. OiSPiA CHARMA, Swinh,, A, M. N. H. (7), iii, p. 112.

Differs from C. punctifascia in the forewing not having the orange medial

band edged by dark points ; a whitish patch sometimes developed at lower

angle of cell.

Habitat.—Karwar. Exp. $ 50, 9 76 mm,
{To he continued.)



236

THE FERNS OF NORTH-WESTERN INDIA.

Including Afghanistan, the Tkans-Indus Protected States, and Kashmii::

arranged and named on the basis of Hooker and Baker's Synoijsis Filicum, and

other works, with New Species added.

By C. W. Hope.

(Conlinuedfrom Vol. XIII^ page 36.)

Part III.—THE GENERAL hl^T.—iconlmued:).

Ord. FILICES.

Sub-Ord. III.

—

VoLS-poT>iA.G^.M.—{conUnned).

Geaus 1 1 .—ADIANTUM, L.

1. A. lunulatum, Burm.; Syii. Fil. 114; C. R. 452; Budd.

H. B. 82.

Punjab : Chamba ; McDonell (ia list) ; Kanjra Valley W. 2800', Trotter ; Nandi

State iOOO', Trotter ; Simla Beg. 2-4500', Hope, Blanf ., Bliss.

N.-W. P. : D. B. But. ; common from the valley up to 45C0' in the Himalaya
;

Kumam 1800'—5800.

DiSTRiB.

—

Trojy- Amer : from Mexico southward to the Organ Mts. in Brazil.

Asia : N. Ind. (Sub-Him. and Him.) up to 4500', very common. Bengal—Chutia

Nagpur. Cent. Prov. Cent. Ind. S. Ind, Very general on the western side, in

the plains and lower slopes of the hills (Beddome). Burma. Ceylon. Malay Penins.—

Perak. Cochin China. China—Hongkong. Polynesia. Trop. Australia. Afr. : Cape

Verde Isles, Angola, Guinea, Zambesi Land, Madagascar.

This is one of Dhose ferns that are so common along the foot of the Himalaya

that one neglects or postpones collecting them. It grows even by the road-

side in the heart of the town of Dehra, and onAvards to Rajpor on the way np

to Mussoorie. Far to the southward I gathered it in 1860, in Bagelkhand,

Centr. Ind., alt. about 800'. Mr. Gamble got it in Bengal—I^ohdardaga Dist.,

Mr. Clarke in Centr. Ind., and Mr. Duthie in the Centr. Provs. Mr. Clarke

says it is plentiful in ditches in Calcutta.

The cutting of the pinnae of this species varies much. The largest fronds

I have from Darjiling, collected by Levinge, have entu'e pinnge, with only the

marginal row of sori broken. Smaller fronds of the same gathering have pinna?

cut down J
to i-way to the lower edges, with one, two, or three lengths of

sorus to each of the 5 or 6 lobes. In the S/jn. Fil, the pinnas are said to be

subdimidiate ; but I should say that the costa, or main vein, of a pinna

forms the lower edge : the veins radiate from the attachment of the petiolate

secondary rhachis, or from the costa near it, and may be said to be about 12

in number at the base of the pinna. They form dichotomous groups stretch-

ing to the lobes, and sub-lobes if any, and they continually fork or branch

up to close to the edge of the jpinna, until there must be from two to three
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Corrections infourth instalment, published in No. 1 of Vol. XIII.

On p. 26, 14th line from bottom, in parenthesis, " 1 " should be " 1 ".

On p. 29, 8th line from top, the comma after " 1890 " should be a semicolon.

On p. 29, 14th line from top, insert " of D. multident" at end of line, after

frond."

On p. 29,11th line from bottom, insert " Assam—'" before " N. Manipur,"

On p. 30, add to 3rd line " Plate XV,"

On p. 30, 8th line, strike out " Simla Reg. 9000', very rare."

On p. 30, 5th line from bottom, for " tern/folium " read " tenuifolium,''

On 2). 35, 10th line from top, " var. B " should be " var. /3,"

Kew, 4th June, 1900. C. W. HOPE.
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huudred velnlets at the row of sori, in a large piima. Tliis of course gives

the required stiffness to the pinna, the lamina of which is membrauous in

texture.

2. A. Caudaturn, L. ; Syn. Fil. 115 ; C. R. 453 ; Bedd. H. B. 83.

Kashmir : Jhelam Vy.; from Uri downward, MacLeod ; Tawl Vy. 5000', Trotter
;

" 3000', very common,"" Gammie.

PUXJAB ; Hazara—35-4000, Trotter. Chamla, McDonell (ia list) 3000', Trotter;

Kangra Fy., W. 3000', E. 4500', Trotter ; Salt Range, Aitch.; Kullu 5500', Trotter
;

Simla Reg.., below Simla 35-4500', Hope, Gamble, Blani.

N.-W. P.: 2?. Z>. Z^isf., common, up to nearly 5000' in the Himalaya; T. Garh.

4-5000', Duthie ; Kumaun 6500' S. & W., Davidson, Hope 2000', common.

DiSTRiB.

—

Asia : Arabia Felix. N. India (Himalaya and other Mts.) 0-3000'

very common. Ceatr. Provs., Ind. Cectr. lad. Bengal—"/??, 3Lmt. Behar, Calc. to

Agra,''"' Jacquem., Dhakka. Bombay Presy.—Poona Jncquem. Burma—Tenasserim.

S. Ind. and Malay Penins., plains and lower slopes ot hills CBedd.), Ceylon, Java,

Borneo, Philippines, China. AJr., Cape Verde Isles., Banks of the Niger, Angola,

Zambesi Land, Cape Colony, Mauritius.

This species, the last preceding, and the next following, belong to the

" radicantes group," the rhachis being often prolonged and rooted at the

point. A specimen gathered in the Dehra Dun has fronds about three feet

long, perhaps one-half consisting of secondary growth. T)ui fronds hung

down from the bank of a ftrdam, and had rooted and grown in the air, like

Saxifraga sarmmtosa.

3, A. Edgeworthii, Hook., Sp. Fil. II., 14 ; Syn. Fil. 2nd Ed. 472.

A. caudaium, L. var. |3. rkkopJwrum, Wall., C. R., 453. A. caudatum, L. var.

13. Edgeworthii^ Bedd. H. B. 84. A, Edgeivortliii, Hook., Bedd. Supp. H.

B. 17.

Punjab: Adah Valley near Multan, M. P. Edgew,, Sept., 1838; Simla Reg.—
Bhajji State 5-6000', Trotter ; Simla 5-6250', Hope, Blanf., Bliss.

N.-W. P. : D. B. Bist.—h-aam', Mackinnons, Hope, Duthie, rare ; T. Garh. 4500'

Hope; Suarna-ka-ser, 6000', Gamble, 1898, ^^ Garhicul, Edgew., A. Hume"
(Clarke) Mrs. Fisher; Kumaun, 3-6000' S. and W., A. Hume, Hope, Davidson
Duthie, Trotter, MacLeod.

DiSTRiB.—J ??««?•. : W. Ind. Sieber, in Herb, Hort. Sahar. (7 pair of pinnae only^

Asia : N. Ind. (Him.). Nepal, Wallioh. Assam—Khasi Hills 4500', Ma7m. Mani-
T^m, Clark', Walt. Burma— Fort Stedman, Abdul Hak, 1893. China- Peking, i)r.

Williams, Br. Bushell, Hancoolt (largest I have seen). Malay Isles. Timor, //. 0.
Forles, 1882-83.

Since gathering it in Kumaun, in 1861, I have always considered this a

distinct, species. It has been long in obtaining general recognition. Published

by Hooker in 1858, in the Sp. Fil., it was reduced in the Syn. Fil. to the

place of a synonym of A. cmulatvm, e> , A. rlvzrfliofum, Sw., and but doubt-

fully raised in the 2nd Ed, to the rank of species, Clarke in his " Etview "
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adhered to the view taken in the first edition of the Synopsis Filicwn. In his

Hand-book of 1883, Beddome placed ^. J^fl?<76?6'ori'/m as var. EdgewortUi of

A. caudatum, but in the Supplement of 1892 gave it full rank. The only habitat

Hooker cited (knew of ? ) was near Multan, where originally it was discovered

by Mr. Edgeworth. Hooker says :
—

" Mr. Edgeworth, in his notes, observes of

this * it is not A. rhizophorum' (for indeed the texture of the frond and vena-

tion are totally different), ' nor A. caudatum, Sw., nor Jiagellifervm, Eosb. n.

76 ' (for in those varieties of one and the same plant the fronds, and especially

the stipes are more or less clothed with fulvous hairs or chaff) :
' (it differs

from all in the integrit,y of the pinnae).' On these grounds I give it as distinct,

thouo'h we need more copious specimens to see that it does not pass into cau-

datum." Sir W. Hooker goes on to remark that " the nerves are the same "
; . .

.

" the fertile pinnae scarcely exhibit an appearance of lobes ; and the contiguous

sori form a pretty even line at the edge." From this it appears that the first

parenthesis, in the quotation from the Species Filicum given above, is a version

of Ed,o"eworth's original note, and, from a careful examination of the numerous

specimens of both species in my collection, I think I can say that as regards

the venation Edgeworth was right, and Hooker wrong ; and the venation

shown in the enlarged figures of the two species, Plates LXXX and LXXXI,

Sp. Fil, seems to bear me out. In A. caudatum {A. rMzopliorum, Sw.), so far

as I can see, the system of venation is flabellate, i.e., the veins all radiate direct-

ly from the petiole, whereas in A. Edgeivorthii a branch of the petiole, corres-

ponding to the costa of a dimidiate pinna, runs along the inferior, slraight

edo-e of the pinna, giving ofi branches inwards all along its length. It is not

always clear whether this branch, or costa, itself forms the thickened, or stiffened,

maro-in of the pinna, or whether the thickened margin is outside of it ; but

this inferior vein, or costa, gives off no branches on the outer, or inferior, side.

The inferior vein of a pinna of A. caudatum seems to me to branch towards the

inferior margin, as well as upwards. But the venation of A. caudatum., shown

in Beddome's enlarged figure, t. 44 of the Hand-book, is as I have described it

for A. EdgmortUi.

I must with regret, impeach the integrity of the pinnse of A. Edg&woriUi,

certified to by Edgeworth, and partly doubted by Hooker and Beddome, for the

lobes are always more or less distinct and deeply separated, especially in ban-en

fronds, though the divisions are never so deep as they often are in A. cau-

datum ; when they are shallow, they are sometimes obscured by the involucres

ove-i^lapping them, and even each other. The involucres are often deeper

(broader ? ) than in A. caudatum, and they are membranous, transparent, and

larger than the rip3 sori are. When turned back, and the sjiorangia scraped
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off, they show the prolongations of the veinlets in them very distinctly ; but

the veinlets appear to break connection between the lamina and uavoluore at,

or at a stage prior to, the matiuity of the sorus. The involucres of A. caii-

daium are coriaceous, and narrower I think.

The differences of venatiou and involucre, taken together with the now-

known Avide range of habitat—from 8ind to China and Tunor, and perhaps

the West Indies—and the yet rarity of the plant, besides the differences of

texture, quite justify the tardy elevation of A. EdgewortUi to a species.

A. Edgewortlul seems generally to have longer stipes than A. caudatum has,

sometimes almost as long as the fronds are. A. caudatum has vei-y short

stipes, unless the fronds have had to struggle out from between rocks or loose

stones.

4. A. Capillus-Veneris, L.; Syn. Fil. 123; 0. R. 453; Bedd.

H. B. 84.

Afghan.: Kwram Valley—kit(-b., 1879, 3200', Aitch. 1884-85.

Teans-Inu. States : Kafiristan and BaclgMs 5000', Aitch. 1885 ; Kaghuni (?)

6500', Giles, 1886 ; Sicat and Baraul 6-8500' C 5 stations), Harriss, 1895, 4-6O0G' (3

stations), Gatacre, 1895.

Kashmir: 35-8000', Trotter, Duthie, MacLeod j " common in Kashmir in moist

places" (MacLeod).

PTTyjAB : Hazara—Gatacre, Oeitel, Trotter. Cliamba—McDonell (tripinnate)
;

Baioal PincU, Aitch. ; Kangra Valley Hut. W.—25-3000', 3-4000' Trotter ; Kullu—

5-6000', Trotter, Simla Reg. 35-0000', Hope, Gamble ; BisaUr—l^W, Lace.

N.-W. P. : n. D. i)is!;.—Jaunsar 3000', Gamble, Mussoorie and below it 47-6000',

Hope ; in the Dun 1-3000'—very common by running or trickling water and within

reach of spray : on banks of canal cuttings, in Dehra ; T. Qarli. 8-4000', Duthie ; Saha-

ranpur Bist.—Dolkhand, Gamble ; Kumaun—^&r'yi Valley 3500', Jagthana 5200'

S. and W. ; below Naini Tal, in the Gola Valley, 5-6000', Hope, 1861 : station

long ago swept away in landslips ; Gola Valley, 2500', Hope, 1890 ; Kali Valley

7-8000', Duthie ; Eamganga Valley 4-5000', Trotter.

DisTEiB.

—

Amer. : Florida, southward to Venezuela and Amazon Valley. Europe
;

United Kingdom (Ireland, Isle of Man and S. W. Eng.), Central and Southern Europe,

Caucasus. Asia : Syria (Jerusalem, Sinai, Galileo), Siberia, Arabia, Belu-

chistan, common all over N. Ind. ; Sind, Dr. Stolces ; Bengal—in the Ganges Valley

(Arrah, Dinapur, and Calcutta); Himalaya and valleys at foot of the range, common
up to near 6000'; Assam—Khasi Hills. Centr. Provs., India. S. Ind.—Bombay and

Madras Presidencies, common on west side up to 5000'. S. E. China. Japan.

Polynesia. Afr.—Canary Islands and in many parts of the Continent, both North

and South.

The distribution of this species in India is not fully indicated in the three

books to which I restrict my references. I have specimens from walls in

the Entally suburb of Calcutta, and I have taken it (a small size) from wells

in Dinapore and An-ah ; and Mr. Duthie got it at Pachmarhi in the Central
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Provinces. It appears to be found all over India, where circumstances are

favourable. Shade and permanent moistui'e are essentials ; and limestone is,

I thinlc, preferred.

5. A Wattii, Baker, in Journ. L. Soc. XVIII , ?81, t. 14 a, figs.

1 and 'i. A. Levingel, Baker, Ann. Bot., Vol. V. No. XVIII. A. Gapillus-

Veneris, L., var. Wattii, Bedd. Suppl. H. B. 18.

PuiTJAB : CJiamba—Fskngi, G. Watt, Ohenab Valley, Pangi 8000', McDonell, 1882

;

KuUu—75-100%', Trotter, 1887.

DiSTRiB.

—

Asia : N. lud. CHim.) ; Sikkira—Chingtam (or Chintang, or Ching-

tang) alt. 3,000', Levinge and his collectors ; S. lad.—(Nilgiris), Leech Falls,

Conoor E., Lev.

Baker's description under A. Wattii is the more detailed, but when analysed

it does not seem to differ much from his later and shorter description of

A. Levingei, of which plant I have seen and also possess very good specimens.

I must have long ago seen McDonell's and Trotter's specimens from Chamba,

but I can find no notes of them. A. Wattii is the older name, and, therefore,

as I think there is only one species here, I put all the specimens, whether from

the Punjab, Sikkim, or the Nilgiris, under this. The Nilgiri specimens

I found in. Gamble's coUectiou, in the A. Cap.-Ven. bundle. Colonel

Beddome, in his Suppt. of 1892, says that Mr. Baker described A. Wattii

from some small poor specimens, and he gives both that name and A. Levingei^

Baker, as synonyms of his A. Cap.— Veneris, mr. Wattii, saying that copious

specimens from both Sikkim and Chamba prove that Mr. Baker's (two)

supposed species belong to the same plant. I add the Nilgiris as a habitat for

one or other. Beddome gives a very detailed description of his mr.

Wattii of A. Oapillus- Veneris, with wliich I find no fault ; but I may remark that

it is remarkable that a " slight variety," as he calls it, of a common fern should

require so minute and lengthy a description. According to this the variety

seems to differ in every particular from the type. I see no grounds for reducing

this fern to a variety of A. Gap.-Vmeris. The superior pinnules on

all the pinnse of A. Levingei seem the larger. Dr. Gr. King has recorded on a

sheet of A. Levingei, from. Sikkim, in the Calcutta Herbarium, that the scales

of the rhizome are broader than the corresponding scales on A. Cap,-

Veneris.

6. A. sethiOpicum, L. ; Syn. Fil. 123 ; Bedd. H. B. 83.

Afghan. : Kurram Valley—Aitch., 1879, No. 1265 m Ferb. Hort. Saharanpur.

DiSTRiB.—^ mer '. from Texas and California southward to Vulparaiso and Monte

Video. Eihrope : Spain, G. McLeavy, 1860. Asia : S. Ind.—Nilgiri and Pulney

Mts. at the higher elevations; Ceylon. Australia—Temp, and Trop ; N. Zeal.

Afr.: Cameroon Mts. at 7000', Abyssinia, Zambesi Land, Natal, Cape Colony, Bour.

bon, Madagascar.
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This species seems very diiTicult to presei've : the piuuse drop off.

7. A. venustum, Don. ; Syn. Fil. 125 ; C. R. 453 ; Bedd. H. B. 86.

Afghan : Kafiristhan, Griffith; Kaiid^ Clarke (in Rev.); Kurram Valley, AitcU.,

May, 1879, No, 1264, Major (now Sir Henry) Collett, July, 1879.

Trans-Ind. States : Baraul^ 5000', Harriss ; 8000', Gatacre.

Kashmie : Clarke C in Rev.), 4-8500', Trotter; 6000' Gammie, "common at all

altitudes from 8000' to 10,000'," MacLeod.

PaisrjAB : Hizava i)/sf.—Black Mt., Gatacre, 1888, Oertel, 1891 ; Kalapani 6,500',

Trotter, 1890; Kagan Vy. 4-8000', Inayat, 1896-7 67tam&a—McDonell ; liullu 10,000,

Trotter; ManM State 5-6000, Trotter; ^^imZfl; i2o(/. 7-10,400', common.

N.-W. P. : D. D. iJis^.—Jaunsar 65-8000', Sundar Lai, C. G. Rogers, Gamble
;

Mussoorie 5-7,000', not uncommon, Mackinnons, Hope ; T. Oarli. 8-12,000', Duthio
;

Kumaun 6-10,000', S. and W., Hope, Davidson, Duthie, Trotter, MacLeod.

DiSTRiB.—Jiia : N. Ind. (Him.) Nepal, WalUcli.

Trotter, in his privately printed List of the Ferns of the Punjab, has pointed

out that Clarke, in saying that this is one of the commonest ferns of the

N.-B. Himalaya, musb have written North-East by mistake for North-West, and

that Beddome has copied the mistake. I do not know of any specimen having

been found in the N.-E, Himalaya. I have been told that a species of

" Maiden Hair " is exported in cartloads from Jaunsar, along the cart-road to

Saharanpur, for some pm'pose, perhaps medicinal : this is probably A. venustum.

Of the stipes and rhachises of a species of Adiantum^ probably A. monochlamys,

Eaton, the Japanese make brushes, or miniature brooms, for dusting china

with. Blanford says this is
'' One of the commonest and most abundant ferns

of Simlij, covering banks and sloping ground in shady places, and ranging

from 4500' up to the top of Hattu at 10,500'." A. venustum grows in the

soil in forest : I have never seen it by running water like A. Cap,— Veneris •

but in ISGlIusedto see it in the forest on the west side of the Naini Tal

Lake, near the level of the water.

8. A. pedatum, L. ; Syn. Fil. 125 ; C. R. 453 ; Bedd. H. B. 8G, and

Suppl. 19.

Kashmir : Ring Nala 8000', MacLeod, 1891 ; Kishenganga ^Valley— Kajliban

7-8000', Duthie, 1892.

Punjab : Hazara Dist,—Siran and Kagan Vys. 12,000, Ina)-at, 1896 ; C'han.ia—^

" Upper Chenab Valley," Pangi 7000', R. Ellis, 1878, in Herb. Gamble; 10,000' (per-

haps in Kashmir) Baden-Powell, 1879 ; Ravi Valley—Tunda Valley 8000', McDonell,

1882; Simla iJe^.—Hattu Mt. and vicinity 85-10,000', Gamble,- Blanf., Hope

Trotter, Bliss: in forest ; Raiengarh forest 8000'; Gamble, 1898.

N.-W. P. :
" GarhioaV—Sinja.n, S. & W.; T. Garh. 9-10,000', 6 stations, Duthie, Dr.

Oantor ; Brit. Gark— Mis. Fisher ; Dombitia Gadh 9-10,000' Duthie ; Kumaun—
Wallich; " Dasali, near Pindree 8000',^' Major Madden ; Piusara 8000', Davidson

;

Dhauli Valley 8-9000', Duthie.

Nepai, VV. : Opposite Budhi Village 9-10,000', Duthie, 1886,



242 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XllL

DiSTRlB.

—

Amer. Unalashka and Canada, southward to Virginia and California.

Asia : N. Ind. (Hi^Oi Sikkim, scattered, not plentiful. China—Manchuria. Japan.

Both Clarke and Beddome give G-arhwal as the Western limit of this species

in India, but it will be seen above that it was long ago obtained in Chamba, and

perhaps in Kashmir, by Ellis and Baden-Powell ; and more lately Macleod

and Datbie have found it in the West of Kashmir. MacLeod says :

—
" Only

on northern slopes of dividing ridge between Kishenganga and Jhelam valleys*

7-1 0,0 (J 0' ; not uncommon ;
grows to great perfection." It was on this

ridge and in the adjacent valleys that McLeod collected in 1891. Quite

lately it has beea found in the west of the Hazara District by Mr. Duthie's

collector, Inayat. Seeiqg much of these ferns exhibited at shows in London,

I once asked an exhibitor, Mr. Birkenhead, whence he got Ms supplies, and

he said from N. America, never from India.

Genus 12—CHEILANTHES Sw.

Sub-genus

—

Adiantopsis, Fee.

1. 0. Duthiei, Baker, in Ann. Bot. Vol. V. No. XVIII; Bedd.

Suppt. H. B. 20.

'' Stipes densely tufted, castaneous, glabrous, l^-l|in. long, with a few palese

towards the base. Frond oblong-deltoid, membranous, glabrous, 2 in. long,

green on both surfaces. Pinncn oblong-deltoid, sessile, lowest the longest,

produced on the lower side. Pinnules oblong, | — |- in. broad. Sori placed

all around the edge of the pinnules, usually orbicular, rarely confluent.

Indusiim grey, glabrous, orbicular-reniform, persistent. British Garhwal,

Duthie, 5,144. Cutting of 0. subvillosa, but indusium of this subgenus."

N.-W. P. : -Srif. Garh.,nesiT Kudri Pass, 12-13,000', Duthie 5144, 8-9-85; rocks

east of Dhakwani, 11-12,000', Duthie 5196, 11-9-85.

The name of this fern, and the above notes of habitat, were entered in the

Catalogue of the Ferns in the Saharanpur Herbarium), published in 1890, in

advance of publication by Mr. Baker,—I having seen it, and the entry in

Mr. Baker's MS. list of new Ferns at Kew, in 1888. It is one of the rarest of

Indian Ferns. The stipes reach 3| inches in length.

Sub-genus

—

Eucheilanthes, Sw.

2. O. fragrans, Webb, and Berth, (non Sw.) ; Syn. Fil. 134. C.fra-

grans (Swartz, Syn. Fil.) Webb, and Berth., Phyt. Canar. iii., 452 ; C. E.

454. G.fragrans, Sw., Bedd. H. B. 88.

Afghan. : LanMlihana—Gixi'SAh. ; Kalvl^ (Clarke in Eev.).

Trans-Ind. States : CMtral—'P. E. Younghusband, 1894 ; Baraul 4500', (6

stations) Harriss 4-5000', Gatacre.

Punjab : Cherat 4000', Collett 8-92 : Razara—Blaok Mt. 6000', Oerte), 1891 ;

between Murrae and Kohala 4000', Lev,, 1875 ; Dhamtaar Hill, and hill opposite to

it 4,000M and upwards, Oertel, 1890-91, Trotter, 1890-92. " Punjab—Turki," Comn\on
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Aitoh 6-78, CAflwSa—Eavi Valley 5-7000', McDonell, 1882 ; Chenab Valley 5000',

T.T. 1848, J. Marten 1898.

Kashmir : Jhelum Valley—near Pirni 5-6000', Duthie, 1892. KuMmar 35-5000',

C. R. Clarke, 1877.

DiSTEiB.

—

S. Amer. 1 (jO. anclina^ Hook.) Europe : Centr. France, Switzerland

Spain, Portugal, Italy, Greece, Turkey. Asia : Syria (Jerusalem, Lycia, Cilicia) •

Baluchistan. Afr. '. Canaries, Madeira, Morocco, Algeria.

Clarke argues against Baker's dictum tliat this fern is not G. fragrans of

Swartz ; but all three authorities seem to agree that it is Polypodium fragrans

of LinuEeus. Beddome does not mention Webb, and Berth, in the matter, and

there seems no doubt that there is here only one species. The Himalayan

plant is exactly the same as a specknen I have from the Canary Islands

Teneriffe near Oratava, collected by my friend Mr. P. Neill Fraser, except that

the latter seems to have white powder on the involucres.

3. 0. SUbvillOSa, Hook. ; Syn. Fil. 1S7 ; C. E. 456 ; Bedd. H. B. 93.

Kashmir : Chittapani Valley, 9000', Rattan Pir 8000', Trotter.

Punjab : Hazara Dist.—Mian Jani Mt. 9000', the Gullies near Kalabagh 7000

Kalabagh 7500', Trotter ; f/MmJa—Kalatop Forest 7500', Rdvi Valley near Alwas

6800', McDonell ; J. Marten, 1898 ; KulUi—3&loxi Pass, N. 9-10,000', Trotter
; Simla B.eg,

—Great Thibet Road : Mahasu to Hattu Mt. 7-10,450', Edgew., Gamble, Blanf., Hope,

Trotter, Bliss ; Pabar Valley and Kotgarh, Edgew.

N.-W. P. : T. Gar7i.—Gra.nge8 Valley 9-10,000', and above Suki 9-10,000' (Duthie)
;

Deota 6000', Dhamti 8000', Gamble ; Kumaun—Kdli and Dhauli Valleys 8-9000'

Duthie.

DiSTRlB.—^szfl : Sikkim—Darjiling 7500', Levinge, 1880.

This fern is not so rare as was thought up to 1880 and 1883, when Clarke's

and Beddome's books v/ere published ; but Beddome says nothing more about

it in his Suppl. of 1892. There is now no break in its known range from the

Indus to Kumaun, unless for the Kangra Valley and the Jaunsar Hill-tract of

the Dehra Dun District.

4. 0. DalhOUSise, Hook. ; Syn. Fil. 137. C. farinosa, Kaulf., var.

Dalhousm (sp.), Hook . C. R. 457. 0. farinosa^ Kaulf., var. |3. Dalhousim.

Bedd. H. B. 93,

Kashmir : 6-9000', frequent (Clarke in " Rev.").

Punjab : Bazdra—T^he Gullies—5 stations 75-9000', Trotter ; CAawiJa—Dalhousie
and Kajiar, Clarke ; Kalatop Forest, McDonell 7000—7500'

; 3IanM State~9i-lQ,(iW

Trotter ; Kullu 8-9000', Trotter ; Simla Beg.—From Simla to Hattu Mt. 65-10,500',

Hope, Gamble, Blanf., Trotter, Bliss.

N.-W P. : D. D. Z)is*.—Mussoorie 7000', Hope, 1890 ; Jaunsar, Kanjatra 8500,

Gamble, 1898; r. (^aj-Zi.-Surkunda Mt. 8-9000', Lev. (Levinge), 1872 ; Jamnotri

10-11,000', Duthie, 1883 ; Dhamti, 8000', GatEble ; Brit. Garh.—I>ombit\2i Gadh9000',

Duthie, 1885 ; Kumaun—^aXui Tal, Hope, 1861 ; 8-10,000', 4 stations, Duthie ; Pindar

Gorge 9-10,000', Trotterj Sarju Ganga Valley 6,000', MacLeod.
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Nepal—W. : Opposite Buddhi Village 9-10,000', Duthie, 1886.

DiSTRiB.

—

S. Amer. : "Gathered also lately by Mr. White in New Grenada, and

doubtless only a deuudate variety of farinosa.'''' (Syn. Fil.)- Asia : N. Ind. (Him.)

Sikldm—Lachen Valley 10,000', Sincbal, 8000',

I feel sure that the habitat given in the Synopsis—" North of Hindustan,"

—

so far as it may mean that the fern is got below the Himalaya, is a mistake :

this is eminently a high-level fern. The remark in the Synopsis quoted above

is, I presume, Mr. Baker's. I consider that Hooker was quite right in setting

up this fern as a species. Whether in shape of frond, appearance, or habitat

it is quite unlike G. farinosa, and there is no passage between them either

physical or topographical. The specimens of 0. Dalhousicc gob by- me in

Mussoorie in 1890 were growing among 0. aWo-marginata, dealbate fronds of

which are rather like it. I have not heard of G. Balhousice having ever been

found elsewhere, or by anyone else, in Mussoorie. Since Mr. Clarke's " Eeview "

was published. Colonel Beddome seems to have given up C. Dalhousiae as a

South Indian plant.

Blanford says
—

"Quite distinct from G. farinosa, and subject to little

variation. Its range " (in the Simla Eegion) " is from 7800' to the highest

visited (10,500'). It appears to be restricted to the Himalaya, and is most

abundant in the N.-W. Himalaya. In Sikldm it appears to be rare, but

Sir J. D, Hooker gathered it at 10,000' on Lachely '' (Lachen Vy. .?), "and

Mr. Levinge found it growing plentifully on Sinchal close to Darjiling at

8000'. He agrees with me as to its specific value. The following is a

description of its distinctive characters :

—

" Stipes 2 to 4 ins. long, shorter than the frond, naked or with a few

las spreading scales near the base. Fronds 6 to 9 ins. long, 2 to 4 ins.

broad, acute lanceolate, without white powder at any stage of growth.

Lower two pairs of pinn^ subequal. Segments narrow. Lines of

sori inten-upted at the sinus. Involucres even, crenate or toothed on

the margin, hardly lacerate."

Some of Mr. Duthie's specimens from Kumaun are the largest I have seen

—

15 in. 1. by 7in. br., without stretching, besides the stipe. His No. 3,644,

Kumann—-Forest above Sosa, 9-10,000', mounted in the Kew Herbarium on

the same sheet with Beddome's G. farinosa, Kaulf., vnr, fimcida, from the

Annamallay Hills, Madras Presidency, is said to have—" fronds meally on

both surfaces," but as mounted the upper surface is not visible. The mealiness

of GMlanthes in Kew has generally been washed off in the process of poisoning-

I would separate, as |)erhaps a new species, Dr. King's No. 90 from Chumbi

in Thibet, Ling-moo-tong, 27-7-84, in the Calcutta Herbarium. The

frond is deltoid and tripinnate.
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5. O. albomarginata, 0. B. Clarke in Trans. Linn. Soc, Bot. Scr. 2,

I. 456, t. 52 ; Baker in Ann. Bot., Vol. V., No. XVIII. Bedel. H. B. 1)4.

G.fariiwsa^ var. albo-marginata, Bedd. Suppl. H. B. 22.

The localities given by Clarke are :

—

N.-W. Himalaya—Kashmie, Falconer ; Basaoli 5000', C. B. Clarke. Dalhousie

6000', C. B. Clarke. Simla 7000', T. Thomson. Garhwal 2-9000', H. C. Leviage.

Distrib. Nilgiris, /I'^Ze Major Henderson.

The habitats in the Lists, and of the specimens, I have examined are :

—

Punjab: Hazara i)wi.— 6.5-8000', Trotter; Cham'ba—'R&^il Valley, "common"'''

4-5000', McDonell ; Z'ctwgrra Vy. i)«s#.—Dharmsala, Trotter ; KuUu—7-9000', Trotter,

Coventry ; Simla Beg.—6-8500', Hope, Gamble, Blanf,, Bliss.

N,-W. P. : £>. B. Did.—Mussoorie 7000' and down to about 4000', very common

;

T. Garh.—s?oovQ Sahlra 7500', Gamble ; Kumaun 4500—5000', S. and W. Naini Tal

—Hope, Levinge, Davidson, Duthie, near Sosa 8-9000', Duthie.

Distrib,—Asia: Eastern Him. (Baker in Ann, Bot,, Vol. V.),, S, Ind, Madras

Presidency—Ganjam and Nilgirip, Gaville, 1884.

'' Eastern Himalayas," in the Annals of Botany, is probably merely an

addition to the habitats given by Clarke ; but, if albo-marginata scales be the

distinguishing character of the species, 0, albo-marginata was found long before

Clarke's " Esview " was published. Gamble's No. 5200, July, 1873, " Old

walls, Karseong, 4500' (below Darjiling)," must be placed here, though, were

it whiter on the nnder-surface, it might perhaps be put under Blanford's

0. ameps. Gamble's No. 13,886, from Mahendragiri, Ganjam District,

Madras Presidency, 4500', March, 1884, and his No. 14,389, from Naduvatam,

Nilgiris, 6000', June, 1884, have perhaps the most characteristic scales of any

I have seen, though the shape of the former nmnber is rather that of

0. ameps.

The name albo-marginata I have always thought a somewhat misleading one :

the character which seems to have suggested it is merely—" white margined

scales." And even this is hardly correct : the scales are brown in colour—dark in

the centre, and paler at the edges—bicolorous, in fact. Blanford's G. anceps also

has bicolorous scales, as opposed to the self-coloured scales of C. DaVwusica and

G. farinosa ; but no one seeing these four plants growing, as I have, would think

of uniting them, or even of maldng three of them varieties of the fourth. The

four ferns are distinct and easily distinguishable each from the other.

Gheilantlies albo-marginata is undoubtedly a good species, though it has

hardly been adequately described by its author. I will not intrude with a revised

description : Blanford has given one, and Beddome another ; but I may indicate

where revision seems necessary. Clarke's plate gives the shape of certain fronds

of the plant, but the frond is not, as he says, lanceolate, the lowest piqnte being

much the- largest. The sequence in growth of the fronds is rather complex :
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small, very coriaceous fronds, very dark-green above, whitish and densely scaly

beneath, remain expanded or cnrled up through the winter and succeeding hot

dry weather,—unciu'ling when the rainy season sets in. Then, much larger,

herbaceous, fronds spring up, the cutting and colour of which is at first very

beautiful ; and in the Autumn very large fronds are found, with a coarser

cutting, which wither light-brown or yellow, and seem to have a greater

proportion of lamina, and are almost membranous in texture. Fronds quite

similar to these last, though smaller, are found in G. nifa. I do not know when

the small coriaceous persistent fronds (described above) found remaining the

next season spring up. I have never seen pov/der approacliingto yellow on this

fern, but always pure white, though not very dense. Fronds, especially the late,

large, ones, are often found without powder ; but Mr, Baker is wrong in de-

scribiag the fern as " denuded,"—if he means denuded of white powder.

Of this species Blanford says
—

" very abundant in and around Simla, cover-

ing the roadside banks and old stone retaining walls. Eange from 4800'

(my lowest) up to 8500', above which it is replaced by G. Ddhousun. The

following is a description of G. allo-marginata, which is well represented in the

figure, Plate 52, of Clarke's Review, except that the scaliness of the cost^ and

veins is not fully shown.

"Stipes 4 to 10 ins. long, generally shorter than the frord, bearing

thi'oughout dark linear lanceolate scales with pale translucent margins.

Similar scales extend to the primary and secondary rhachises and costse.

Fronds up to 1 1 inches long, acute deltoid, under-surface naked, or in

the young state and in the small fronds that persist through the dry

season, thinly coated with yellowish-white powder. Lowest pair of

pinnse generally the longest. Segments oblong. Lines of sori scarcely

interrupted at the sinus. Margins of involucres highly lacerate.

*' It is always readily distinguishable from the other allied forms by the

presence of scales on the veins and costfe, and by the highly lacerate

involucres."

6. C. dubia, n. sp.—Plate II. {see Part II, p. 528.)

Sub-genus—Physapteris, Presl.

7. C. Szovitzli, Fisch. and Meyer ; Syn. Fil., 139 ; 0. R. 454 ; Bedd.

H. B. 89.

Afghan. : Kabul (Clarke in " Rev."''').

Teans-Ind. States : Chitral—i5m', Harriss ;
" near Baraul, 5500', Griffith.*'

Kashmie : Baltisthdn— 5-7000', frequent ; Gilgit Dist.—7000', Col. Tauner,

1880 ; Kislitwar, 5000', Clarke, 31,636, l7-^-''7Q ; Shagarfcang Valley 9-10,000', Duthie,

1892 ; Srinagar—5-6000', Levinge, 1875 ; Martand Ruins, Levinge, 1875, McDonell,

1891 ; Takht-i-Suliman Hill, near Srinagar, 63-6500', Trotter, 1888, Gammie, 1891.
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Punjab : Peshawar Hills, Majov Vicary, in Herb. Hort. Kew. Chamba—"common
at 5000';' McDonell ; Pd/tgi—McBonGll ; XuUu, Edgew. -, LalMul—10fiOd', Watt.

DiSTRiB —Europe : Italy and iJalmatia. The Caucasus. Asia : Asia Minor

Persia, Af^trhan., Baluchistan, N. Ind.—Sind. Thibet 7-8000'. Afr. Algeria.

Clarke says of this species—" Exceedingly like G. fragrans, and only to be

distinguished by the indusial liairs. Tlie hairs are really confined to the sori,

which occupy a very large portion oi' the very small segments, so that the lower

surface of the froud appears densely matted." But in the Sijnopm 0. jraijmns

is No, IG, and put under the subgenus Etwlieilanthes^ while G. Szovitzn is

No. ol), and placed in Pkyscipteris, which has smaller segments.

Sab-genus

—

^Aleuritopteris, Fee.

8. 0. rafa, Don ; Syn. Fil. lil ; 0. R. 457 ; Bedd. H, B. 94.

Punjab : C4aM&a—3500', McUonell.

N.-W. P. : D. D. JDlst.~Ia the Dim, and on the Himalaya 25-5000'; common

low down ; T. Garh.—Mussoorie and Chakrata Eoad 4500', Hope ; Kumaim—neai.

Phurka 6500', S. and W., Kali Valley—2-4000', Duthie ; Gola Valley, about 4000'

Hope.

Di&TRiB.—Asia : N. Ind. (Him), Sikkim, 5,000', "rare, as is limestone," Clarke.

Assam—Khasia 4000', " plentiful wherever there is limesfcone." Clarhe. Burma

—

Mergui. China—Yunnan 5400', " very rare,"'' \V. Hancock^ 1893.

Clarke says
—

" I have collected much of this fern, but only oo limestone
;

it is gviaaiully closely proGumb3nfc, curling up on the rock, and easUy recognised

by its woolly hairiness. Scales often none, or undistinguishable from the hairs
;

sc-iles, when present on the stipe mixed with the hairs, are narrow-linear,

uniform-coloured. Fronds above laxly flooculose or woolly, or almost tomen-

tose." I find that the scales, near the base of the stipe at least, though

narrowar and longer than those of G. albo-marginata, are quite as bi-coloured.

Tne plan; curls up only if withered, or in dry weather ; when growing, or in

damp weather, its fronds are p.Uent, I think that like some other ferns it is

hygroscopic, and uncurls again in wet weather. The lowest pair of pinnae are

always shorter than thi nexD sapirioi: pair are, and on them the lowest pinnules

are produced, and sometimes pinnati fid ; and sometimes the frond diminishes

in width gradually from the middle. The upper surface cannot be said to be

tomentoss, but there arj scattered liairs on it : the stipe and rhachises and under

surface are notably tomentose, and the involucres also, I think. The involucres

ar3 as rufous as is the tomentuin. In the Dohra Dun the plant gTows on sand-

stone, of Siwiilik formation, and, on the slope of the Himalaya, on shale :

higher up—perhaps on m^gnesian limestone. The dimorphism I have alluded

to unier C. dubia. On again, going over my specimens—the description of

G, dubia having been written four or five years ago—I think that G. dubia

inclines rather to G. ncfa than to G, albo-margimta ; but if the two fii-st-

6
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mentioned plants are to be considered as one there is no gain, in beauty at least,

to O.rufa, as bheduUaioxm is very rough and coarse,—late in the season

at least:, some specimens almost wholly cover my sheets—18" X 12".

Taking large, whole plants of each species, they are all three distinct ;
but

individual fronds might be culled to match from all three.

'

9. C. farinosa, Kaulf. ; Syn. Fil. 142 ; C. R. 457 ;
Bedd. H. B. 92.

Kashmir: Jhelam Valley—" between Chakota 'and Domel, not common,"

MacLeod, 1891 ; Kamau Goshi 3000', Tawi Valley 4000', Gammie, 1891.

Punjab : HazAra BUt.; (Trotter in M.S. List). Salt Eange—TUlA Mt., Aitch., 1870,

Chamba—na.Yi Valley 8000', McDonell ; Kaugra Valley District, W. 2500', E. 4500',

Trolt-er ; Simla Beg., near S^imla 6500', Kotgarh Eoad, 45 miles B. of Simla, 9000',

Gamble ; Simla—Samal Valley 5000', Blanf

.

N.-W. P.: D. B. i}«i5.— Siwalik Range 1-3000', abundant along road through

Mohand Pass, and probably everywhere else ; in the Dun, and up to above 4000', on

the Himalaya, abundant; Saharanimr Bint.—Siwalik Piange ;
1". 6*0r/t.— Ganges

and Jumna Valleys ;• Kumaun—Gomxaon 2-4500', near Pitoragarh 5-6000', Kali Valley

9-10,000', and between Gini and Munshiari 7000', Duthie.

DiSTEiB.

—

Amer. : Mexico (up to 8000', Guatemala, New Grenada, Brazil. Asia
;

Arabia ; N. lud. (Hioi.), Sikkim, Bhotan ; Assam—Khasia ; Bengal—Chittagong and

Ohutia Nagpur ; Centr. Provs., Pachmarhi 30G0' ; Centr. Ind.— Bagelkhand to Eaj-

putana. S. Ind.—whole Deccan and Madras Presidency in the plains, and up to 8000

on the hills. Burma—Moulmein. Ceylon. Malay Penln. Java. Philippines. Afr.:

Cameroon Mts., Angola, Zambesi Land, Abyssinia, Bourbons.

The texture of this fern varies from almost membranous to ceriaceous and

very heavy. I agree with Mr. Clarke, that it is easily separable from C. rufa

a.w'^ G.albo-marginata; but he might have gone furthur and have said that

it has no resemblance to either, beyond being of the same genus.

. In his " Summary of New Feras " (Ann. Bot., V^ol. V.) Mr. Baker refers to

the late H. F. Blanford's paper on " Silver Ferns of Simla" read before the

Simla Natural History Society, June 25th, 1886, for an account of the Indian

forms of C. farinosa, and says he cannot separate specifically G. anceps and

G. (jrisea therein described as species. But Mr. Blanford modified his views

afterwards, and in his " List of the Ferns of Simla," Joiirn. Asiatic Soc.

Bengal, Vol. LYII, Part II,, No. 4, 1888, gave those plants as merely

varieties of G. farinosa. This is what he said of the type plant in the latter

mentioned paper :

—

"This is very abundant in the Siwaliks and Doons, and in the deeper

valleys of the outer Himalaya up to 4000'. In the neighbourhood

of Simla it may be found as hii h as 5000', above which I have not

met with it. The following characters distinguish it from other allied

forms. Stipes up to 12 ins, long, generally longer than the frond,

deep red-browm, naked or with a few linear scales near the base only.
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Frond deltoidly lanceolate, acute to acuminate, up to 8 ins. long and

5 ins. broad, always thickly coated beneath with white powder. Lowest

pair of pinnge always the largest. Segments naiTow. Sori continuous

round the sinus. Margins of involucres entire, uneven, or toothed, not

lacerate.

" Tliis form ranges all over India, I have collected it at Pachmarhi afc

3000', and I have specimens from the Khasi Hills at 3-5000' and

from the Nilgiris up to 6000'."

I found this fern abundant in the Rewa State of Central India, in 1860-61.

It seeuied to be common along the noruh edge of the plateau, at the heads of

the valleys ranning down thence northwards. And I have a sheet on which is a

ticket of Mr, Clarke's
—

" 0/mlcmthes farinosa, Central India ? " One plant

of this is exactly small C. anceps^ Blanf,

10. C. anceps, Blanf., in " The Silver Ferns (Gheilanthes) of Pimla

and their Allies," read before the Simla Natural History Society, 25th June,

1886. Cheilanthes farinosa, var. anceps, Blanf. in Journ. As. Soc. Bengal,

Vol. LVK, Pt. II., No. iv, 1888 ; CI, and Baker, in Journ Linn. Soc. XXV.'

411 ; Bedd. Suppl. H. B. 21, under C. farinosa.

" Stipes thick, up to 8 ins. long, little longer or shorter than the

frond, dark chesnut to almost black, bearing, generally throughout, dark

linear-lanceolate scales, with pale margins, which often extend to

the principal rhachis but not beyond. Frond lanceolate to oblong-

lanceolate. Under surface always tliickly coated with white powder.

Lowest two or more pairs of piimse subequal, rather distant.

Involucres narrow, with toothed or lacerate margins.

" Readily distinguished from the typical form by the shortness of

the lowest pair of pinuffi, and the greater extension of the scales. In

large well grown fronds the lower three or four pairs are nearly

equal, and the form " (shape ?) " of the frond approaches that of

0. siibvillosa. Spejimens collected by Mr. Clarke in the Khasi Hills

present the same characters as those of the N.- W. Himalaya. I

have specimens also from Mt. Abu (Rajputana), collected by Dr.

King, and from the Nilgiiis at 4000' and 6000', collected by Mr.

Gamble."

The above is Mr. Blanford's description of var. anceps in the Journal of the

Asiatic Society Bengal. As to habitat, he said :

—

" In the North-West Himalaya it has a well defined, but restricted

range of elevation, viz., from 3500 to 6000 ft,, and is common
below Simla between 4600 and 5000 ft,
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Other records are :

—

Punjab : -ffwiZw—inner Seoraj, 5000', Trotter.

N.-W. P. : D. B. Z)2s«.—Jaunsar, near Lokhwa, 4000', Blanf , 1886 ; near, Eajpur
284000', plentiful, Hope

; Landour, 6500', Miss Parrott.—Mussoorie-Chakrata Road,
4500', Hope; Z"M?HflMra—7000', Duthie ; 4 500' Hope, Trotter, Gori Ganga Valley—
Bugdiar 8500', MacLeod.

DiSTEiB.—J[«M : N. Ind. (Him.) Sikkim—Pankabari 3000', Clarlie^ 1884 ; Assam—
Khasi Hills 5000', frequent, ClarTie ; Eajput^na—Mt. Abu, King, Duthie. S. Ind.—
Madras Presy., Nilgiris 4-6000', Gamble. " So common on aJl the mountain ranges

in India," BeAS,.^ Supp. H.B.

I feel obliged to set up this fern as a species (though the late Mr. Blanford,

its author, latterly degi-aded it to the rank of a variety of C.farinom), because

1 think it very distinct, though the speoimens I group here, following

Blanford, differ considerably from each other. My specimens collected

near Simla, in Blanford's company, ai'e small and not stout, and seem

nearer his var. cjrisea than to the large, stout fern which is got on the lower

slopes of the Mussoorie range of the outer Himalaya and in Kumaun, and

which in thickness and blackness of stipe resembles specimens from other ]3arls

of India ticketed G. dullosa, the stipe, however, being much more scaly than the

stipe of that fern, and the frond longer and narrower. The scales on the large

form are bi-coloured, but those on some specimens of the small form are not so.

The involucres on Miss Parrott's Landour fern, gathered in September, are of

reddish-brown colour ; and in that respect, and in general habit the plant is

almost the same as a plant of G. grisea gathered by Blanford in the Simla

Region in the same month.

On the way up the Himalaya from Eajpur to Mussoorie farinosa is the only

Gheilanthes seen for the first few hmidred feet of elevation : then ancsps begins

to appear, and very soon entirely supersedes farinosa and is alone until, with a

little of rufa^ it meets the lower Ihnit of albo-marginata. The large form of C.

ameps is, however, met with also considerably lower down, in the Easpana Valley.

The marked difference of ameps from farinosa at once catches the eye : it is

stiffer, and much darker in colour, and the frond is narrowly lanceolate. The

coat of farina on the under side is much thicker, and therefore looks much

whiter than that on farinosa, and it presents a marked contrast to the dark-

coloured rhachises. The colour of the frond is a dark-green. If the large

stout form is to be put with G. UiUosa, Kze,, it seems to me to be all the more

necessary to make a distinct species of them ; but the shape of the frond seems

different in the two plants. I am inclined to transfer Blanford's Simla, high-

level type, and the similar small plants from elsewhere, to G. grisea.

11. C. grisea, Blanford in "The Silver Ferns" {Gheilanthes) "of

Simla and then- Allies," read before the Sunla Nat. Hist. Soc, 25th June, 1886;
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C. famiosa, Kaulf., var. grisea, Blanford in Journ. Asiat. Soc. Bengal, Vol.

LXVIT, Pfc. II, No, 4, 1888 ; G.farinosa,fonm minor, 01. and Bak.in Journ.

Linn. Soo., Vol. XXV, p, 411 ; Bedd. Suppl. H. B. 21.

" Stipes slender, 2-6 ins. lan^r, light-brown, naked, or bearing a few thin

brown and translucent lanceolate scales (not white-margined) near the

base. Fronds dimorphoas :—one form naiTow lanceolate 4-5 ins. long

li-2 ins. broad, thin papyraceous : lower 3-4 pairs of pinnse

subequal distant : under surface thickly coated, upper surface sprinkled

with white powder : segments naiTow oblong. The other fonn

ovate-lanceolate ; pinnae close, triangular ; lower two pairs equal.

Both forms fertile. Involucres as in typical variety."

Ptjnjab : Chamha ; Ravi Valley, 8500', McUonell. Simla Reg.—Gt. Thibet Rd.

from Na^kauda to Bagi,aud Hattu Mt., S3-9i0j', Blaul, Trotter, Bliss ; Sircla—The

Waterfalls, Bliss.

N.-W. P.: D. D. Dist.—Musiooi'ie, about C200', Hope, 1831; Brit. Garli.—

Dombitia Gadb, 9-10,000', Duthie ; Kvmaun—above Sosa, 9-10,000' ; Byans—Kali

Valley, above Chalek, 11-12,000', Duthie.

DiSTEiB.—^Siffl : N. Ind. (Him.) Sikkim—Darjiling, Sinchal, 8,000', Gamble.

Assam—Khasia Hills, Nunblow 2500', Clarke No. 45686.

McDonell's plant from Chamba is very elegant ; ftipe twice as long as the

frond, which is very white beneath ; mvolucres light-brown. Bliss's speci-

men from Bagi, No. 243, is similar but smaller, and stipe not so long ; and

mine from Mussoorie is the same, but with numerous sharp-pointed scales

extending half-way up the stipe : it, as well as Trotter's from the Simla Eegion,

has a little of the white powder on the upper surface, but in such cases the

" powder" may have. fallen from the under surface of other frond?. Blan-

ford's and Bliss's specimen from the low elevation, as well as Duthie's from

B. Garhwal, have yellow-brown involucres. The powder in all cases is white.

{To le continued.)
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SUPPLEMENTARY NOTES ON THE COCCIDM of Ceylon.

By E. Ernest Green, F. E. S., Government Entomologist,

WITH PLATES A—G,

(^Continuedfrom page 76 of this Volume.)

AONIDIA PERPLEXA, n. sp, (PI. E, figs, 19, 20.)

Female puparium (_fig, IP) oval, flat. Secretionary area greenish-grey,

semi-transparent, completely covering the pellicles except over a circular spot

in the centre of the first, where the surface of the pellicle is exposed. The

first pellicle is really almost colourless and transparent ; but appears black,

the colour of the second pellicle showing through it. Second pellicle black,

the colour partially concealed by the thin layer of greyish secretion which

extends as a moderately broad border beyond it. Extremity of second pel-

licle with six prominent wedge-shaped lobes and some stout squames between

them. Size of second pellicle 1-20 by 0'75 mm. Longth of complete pupa-

rium 1'75 mm. Breadth r25 mm.

Male puparinm greyish, semi-transparent. Pellicle very pale yellow : a cir-

cular spot in the centre exposed. Length I'oO mm. Breadth 1 ram.

Adult female broadly rounded in front, with two minute indentations on

the anterior margin, immediately in front of the rostrum. Antennte, each

consisting of a tubercle with one longish and one very short hair, placed a

little within the margin. Eostrum large and conspicuous. Spiracles without

parastigmatic glands. Margin of abdominal segments not fringed, but with

one or two longish spines, Pygidium (fig. 20) rounded, with a conspicuous

truncate median prominence bearing three small spines. Two conical promi-

nences at intervals on each side, each with one longish and two very small

spines. Immediately lateral of the several prominences are the six lobes

which are rather inconspicuous on account of their pale colour and trans-

parency. Without careful adjustment of the light the true lobes may be

overlooked and the five prominences mistaken for them. Each lobe is short

but very broad, sloping downwards from the side of the adjacent prominence

to the margin : the free edge minutely serrate. Anal and genital apertures

situate about the centre of the pygidium, on the dorsal and ventral surfaces,

respectively. Length 0-75 mm. Breadth 0-75 mBQ,

Adult male not observed.

Habitat :—On the under surface of leaves of Messuaferrea, in the Botanic

Gardens, Ptradeniya. Placed singly by the side of the midrib.

This insect occurs on the same leaves as the preceding one, ( A. mesuce)
;

but the two species are confined to the opposite surfaces of the leaves.

Their structural characters are quite distinct,

AOKIDIA PLANCHONIOIDES, U. Sp. (PI. E, figS. 21, 22, 23.)
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Female puparium (fig. 21) oval : very pale yellow, transparent, revealing

the adult insect enclosed withii the large second pellicle.

The second pellicle has an opaque yellowish-white margin, and beyond this

the secretionary arei forms a narrow frilled border. Towards the posterior-

extremity is a circumscribed concave patch, immediately followed hy a rounded

ridge. Both the pellicles are quite transparent ; their appearance being that .

of a celluloid covering, through which the sublying insect is clearly dis-

cernable. The second pellicle, removed from the puparium, (fig, 22), is pear-

shapei, a circumscribed trian;jular patch at the extremity quite colourless

and glassy. Size of second pel'icle I mm. by 075 mm. Total length of

puparium 1'12 mm.
Male puparium of same vsize and form as female, but without the

marginal zones. Pale transparent yellow : the single pellicle subcentrally

situated.

Adult female, a Eter oviposition serai-circular, the abdominal segments re-

tracted. Colour yellow, Pygidium (fig. 23) with a marginal series of large

irregular pointed processes, their extremities often deeply cleft. The shape

and number of these processes is variable : but one is always medially situat-

ed, and there are usually five on each side. The lobes are represented by

four (sometimes six) narrow chitinous bands in the spaces between the mar-

ginal processes. There is a longish slender spine in the space on each side

of the median process. The anal is situated considerably below the genital

aperture. Length about 0*50 mm. Breadth 0*62 mm.
Adult male of normal form : genital sheath pointed. Feet with two-knob-

bed hairs on tarsus and one on claw. Length, including genital sheath, 1 mm.
Habitat :—On both surfaces of leaves of a species of Ficus, in the Botanic

Gardens, Peradeniya-

This little insect bears a remarkable resemblance io some species of Astero-

lecanium, (or Planehonia), so much so, that I provisionally determined it as a

member of that genus : and it was only after a microscopical examination

that I discovered my mistake. The transparent scale, revealing the sublying

insect occupying the anterior half, together with the submarginal zone and

the frilled border, all aid in the deception : though one can conceive no pos-

sible use for the resemblance.

Genus MYTILASPIS.
Mytilaspis lasianthi, n, sp. (PI, F, fig, 24.)

Female puparium elongate, broadest across the middle and tapering to

either end ; moderately convex above ; margin not abruptly flattened ; with

a cylindrical median channel and broad border below, as in gloverii andiJallida.

Eggs disposed in two rows. Colour brownish-yellow to bright orange
; ex-

amples on upper surface of leaf with thebiighter tint j margin paler. Pellicles

straw-co'.our. Length 2'50 mm. Greatest breadth slightly under 1 mm,
Male puparium, pale straw-colour, with colourltss margin. Length rSOmm,



254 JOURItAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XIIt.

Adult female of normal form : segments well defined, with prominent

margins dotted with numerous oval pores. A prominent rounded tubercle

on each side of the head, marking the position of rudimentary

eyes. Anterior spiracles with parastigmatic glands consisting of two or

three pores only. Pygidium (fig. 24) rounded. Median lobes conical,

with a minute notch low down on each side. Second lobes duplex : the

mesal lobule largest, with rounded extremity, slightly narrowed at

base : lateral lobule narrow, inner edge longest. Other lobes obsolete.

Spines, squames and dorsal pores as in gloverii. Circum-genital glands in hve

"roups the three upper groups sometimes almost confluent : the number of

orifices unusually constant : median group with 4, upper laterals with 10,

and lower laterals with 8. Length of extended insect about 0.75 mm.

Adult male not observed.

Habitat.—On both surfaces of leaves of LasiantJms sirigosus ; Pundaluoya :

November. Also on croton leaves j Colombo.

As with many members of this genus, it is extremely difficult to convey

a clear idea of the diiferences between this species and its nearest allies. It

belongs to the group containing gloverii and ixiVida, with the distinct

median channel and divided ventral scale. It is perhaps nearest to pallida :

but may be distinguished by the lanceolate form of the puparium, tapering

to either end : by its brighter colour : and by the more evenly convex dorsal

surface of ihe scales the margin not being flattened ot£ above. The adult

female may be distinguished from pallida by the much greater nnmber of

marginal pores, which are crowded along the sides of the' segments from

the meso-thorax downwards, and by the rather more prominent lobes on the

pygidium. The abdominal segments are also much more strongly produced.

Mytilaspis pallida, Green.

31. gloverii, Packard, var. pallida, Green. ' Coccidse of Ceylon,' Part I, p. 85.

After examination of a large amount of material, I have come to the

conclusion that pallida should rank as a good species. Prof. Ccckerell, of

New Mexico, is also of the same opinion. It may be separated from

qloverii by the much paler colour of the scale, and by the broadly expanded

margin. The division in the ventral scale of pallida is quite broad, while

in gloverii it is merely a narrow slit.

Genus DIASPIS.

DiASPis AMYGDALi, Tryon.

This species has lately appeared in considerable numbers on the stems of

the ' Dadap ' tree {Erytlirina sp.), in Pundaluoya. It does not appear to

cause these very succulent trees any appreciable harm.

DiASPIS LORANTHI, n. sp. (PI. F, figs. 25, 26.)

Female puparium greyish-white, semi-transj arent : but both colour and

transparency obscured by the tomentose covering of the leaf, which is con-

tinuous over the surface of the scale. Pellicles small, pale yellow, some-
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times subcentral, sometimes close to the margin, concealed beneath the

tomentose covering, visible only on the inner surface of the scale. Form
approximately circular ; flat

; very thin and delicate in texture. Ventral

scale remaining attached to the leaf.

Diameter about 3'50 mm.
Male puparium of normal form, elongate, narrow, sides almost parallel,

strongly tricarinate : snowy-white, the pale yellow pellicle situate at the

anterior extremity. Ventral scale well developed^ completely closing the

puparium below.

Length 1-15 mm.
Adult female (fig. 25) bright yellow ; elongate, narrow

; cephalo-thorax and
meso-thorax slightly broader than the remaining parts. Segments well

de£ned, the second abdominal moderately produced at the sides, the third

abdominal merged in the pygidium, Antennaj at some little distance within

the margin, eacli consisting of a small tubercle and a long curved hair.

Mouth parts large and conspicuous, close to the anterior extremity. Spira-

cles small
; both pairs accompanied by parastigmatic glands ,• the anterior

pair one on each side of and close to the mentiim ; the second pair just with-

in the anterior border of the meta-thorax. There is a pair (sometimes two

pairs) of conspicuous depressed spots on the dorsal surface of each segment,

besides a number of scar-like spots above the cephalic segment. There is a

group of about 7 spiniform squames on the margins of the second abdominal

segment. The pygidium, which in this section of the genus includes the 3rd

abdominal segment, may otherwise be subdivided as in typical CMojiaspis

(vide 'Coccidse of Ceylon,' Part II, p. 106, PI. XXXI). Median lobes large

and diverging, partly sunk in a conspicuous median cleft (fig. 26), their free

edges minutely serrate, their bases united. Second lobe duplex ; the mesal

lobule prominent, elongate and narrow ; the lateral lobule, short and sloping

away to the margin ; rather difficult to define, being more or less confused

with the adjacent spine and squame; both lobules entire. Third lobe duplex
;

the mesal lobule rather prominent, slightly dilated at extremity, the inner

edge longest, the free edge serrate ; lateral lobule short, outer edge sloping

to the margin. Single spiniform squames on the 1st, 2nd, 3rd and 4th lateral

spaces : three or four on the 5th space : and from seven to ten on the base

(the 3rd abdominal segment). The marginal dorsal pore on the 2nd space is

situated on a prominent point. There are two marginal pores on the 3rd

space, the mesal one on a prominent rounded process that may be

mistaken for one of the true lobes : the second pore in a cleft between

the lobules. Marginal spines rather long, particularly that between the

lobules on the second space. Series of conspicuous oval dorsal pores at the

junctions of the suppressed segments. Circumgenital glands in five groups

with numerous orifices : median 8 to 16 : upper latterals 14 to 25 : lower

laterials 11 to 26. Anal and genital apertures superimposed.
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Length 1" 50 mm. Breadth 0'62 mm.

Adult male red; of normal form : genital sheath almost as long'asthe body,

AntennaB with a inobbed hair at the apex and another from the side of the

terminal joint. Foot with 1 ungual and 2 tarsal digitules. Length about

0-75 mm.
Habitat.—On under surface of leaves of Loranthus tomentosus ; sometimes

also on the young stems j Pundaluoya ; Banderawella,

In general form this species closely resembles D. rosce : but the colour of

the adult female, (rosce. being red), and the much more prominent pygidial

lobes will serve to distinguish it.

Genus FLORINIA.
FlORINIA FIOEINIiE, Targ.

In Part I of the ' CoccidEe of Ceylon' I stated that I had not yet observ-

ed this insect upon the tea-plant, I have now to record that it is by no

means uncommon on tea in several of the up-country districts. Fortunately

the pest seems to affect the small-leaved (China) jats only • and is subject to a

fungal disease which keeps it in check. The diseased insects are easily re-

cognised by a fringe of bright orange-coloured matter projecting from be-

neath the scale.

FlORINIA SAPKOSMJi;, Green. (PI. G, fig. 27.)

Subsequent examination, of better preparations, shows that the inter-an-

tennal tubercle of the adult female is not tricuspid, but bears a number of

small spine-like points (fig. 27),

FlORINIA SAPEOSMiE, var. GELONii, n.var. (PI. G, fig, 28.)

A form from Gelonium lanceolatum has the median lobes more prominent

and distinctly serrate (fig. 28). The first lateral lobe is sometimes developed

in this variety. The position of antennae and inter- antennal tubercle are as in

the type. This form may be distinguished as var. gelonii.

FlORINIA PROBOSCIDARIA, n. sp. (PI. G, figs. 29, 30, 31, 32,)

Female puparium (fig. 29) elongate lanceolate, with a distinct median carina.

Colour golden brown, shining. First pellicle pale yellow, projecting from

the anterior extremity. The rest of the pupariam consisting of the enlarged

second pellicle. Length 2*25 mm. Breadth 0' 40 mm.

Male puparium undetermined. As this species occurred in company with

F. saprosmce, and the males of closely allied species being almost indistin-

guishable, it was impossible to separate with any certainty the male scales of

the two insects.

Adult female (fig. 30) elongate, tapering at both ends. At the anterior

extremity is a remarkable proboscis-like organ (fig. 31), which has suggested

the specific name of the insect. It is an extension of the inter-antennal tuber-

cle found in so^jrosmce and some other forms. The antennce are situated at

the base of it. Accompanying this excessive growth the anterior part

of the body has become twisted to one side. Parastigmatic glands represent-
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ed by a single pore at each of the first pair of spiracles. The lateral margins

of the metathorax are set with small blunt tubercles. Pygidium bluntly

triangular. Median lobes moderately large, widely diverging, coarsely ser-

rate. Two serrated chitinous prominences on each side represent the lobules

of the first lateral lobes (fig. 32). Spines well developed; two between the

median lobes : others in the usual positions. There is a single large, stout

squame near the extremity on each side. Anal aperture close to base of

pygidium. Circumgenital glands in five groups, sometimes in a continuous

arch: median 6 to 7 : upper laterals 12 to 16: lower laterals 20 to 24.

Length 1 to 1'12 mm.
Adult male not observed.

Habitat.—On leaves of Gelonium lanceolatum : Pundaluoya : August.

This species is remarkable for, and may easily distinguished by, the ex-

traordinary development of the usually small interantennal tubercle. The

organ exists in saprosmce as a minute spinous tubercle. In F. thece (Green,

MS ), from India, it appears as a prominent spatulate process. It is difficult

to imagine any use for the elephantine proboscis of the present species.

EXPLANATION OF PLATES E, F, & Q.

Plate E—
Fig. 19. Aonidia perplexa ; female puparium.

„ 20. „ „ ;
pygidium of adult female.

„ 21. „ planchonioides ; female puparium.

„ 22. „ „ ;
2nd pellicle of female puparium.

„ 23. „ „ ;
pygidium of adult female, ventral view.

Plate F—
Fig. 24. Mytilaspis lasianthi

;
pygidium of adult female, dorsal view.

„ 25, Diaspis loranthi ; adult female, ventral view.

„ 26. ,, „ ;
pygidium of adult female.

Plate G-—
Fig. 27. Fiorinia saprosmce • iuter-antennal tubercle of adult female.

„ 28. „ „ ;
var. gelonii

;
pygidium of adult female.

„ 29. „ proboscidaria ; female puparium.

„ 30. „ ,, ;
adult female, ventral view.

„ 31. „ „ ;
anterior extremity of adult female.

„ 32, „ „ ;
pygidium of adult female.



258

A CATALOaUE OF THE HETEROCERA OF SIKHI.M

AND BHUTAN.

By G. C. Dudgeon, f.e.s.

With Notes by H. J. Elwes, f.z.s., f.e.s., &c.,

AND

Additions by Sir George F. Hampson, Bart., b.a., f.e.s., &(.!.

Part VIII.

With Plate III.

(^Continuedfrom page 84 of this Volume.)

Family LIMACODIDiR.

Genus Scopelodbs, Westw.

817. S. venosa, Wlk.

Sikhim and Bhutan up to 5,000 feet. A very common species

attracted to light. It is found in April, May, August, September and

October, but I have no females in my collection. (The forms vrsina,

Butl., and testacea, Butl., both of which occur in Sikhim, seem to me to

be sufficiently distinct.

—

H. J. E.)

818. S. sericeaj Butl.

Sikhim, 3,000 feet. I have only one which is a female. The wings

are uniform ochreous and of a silky transversely ribbed form. (The

silky corrugation of the forewings is either not constant, or I have two

species under this name.

—

H. J. E.)

819. S. unicolor, Westw.

Sikhim, 1,800 to 3,000 feet. I have no doubt that this occurs in

Bhutan also, but all my specimens are from Sikhim. It is easily recog-

nizable from the last two species in being smaller, with the forewing,

thorax, and palpi red -brown, and the hindwing yellow. It has a habit

of sitting on twigs with the head and thorax elevated and the wings

folded, and in this position it resembles a velvety brown leaf bud and is

very inconspicuous. My specimens were obtained in May, August

and September. (My specimens named by Hampson average as large

as those of S. sericea and S. venosa.—H. J. E.)

820. S. contracta, Wlk
Sikhim and Bhutan, 1,800 to 5,000 feet. The male has both wings

grey-brown with the inner margin of the hindwing yellowish. The

female which I have taken with the male has the forewing pale reddish-
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brown minutely irroratod with black scales, and the hindwing dark

grey. It occurs in May and June, and is not common. (My male

specimen has the hindwings of uniform colour with the forewing.

It may be that Mr. Dudgeon has another species.—//. J. E.)

Genus Hyphorma, Wlk.

821. H. minax, Wlk.

Sikhim and Bhutan, 3,000 feet. My only specimen I took at Fagoo

in May sitting on a branch in the same position as I have mentioned

S. unkolof^ Westw., adopts.

Genus Susioa, Wlk.

824. S. pallida, Wlk.

Sikhim and Bhutan up to 6,000 feet. Males are extremely common

at low elevations, but I have never seen the female. Fresh specimens

have a high tuft or crest on the thorax.

Genus Thosba, Wlk.

825. T. cana, Wlk.

Sikhim and Bhutan, 4,000 feet. I have taken it in May and

August. (Commoner in the Khasias, where I took it at 6,000 feet in

September.— ZT. J. E.)

827. T. tripartita, Moore.

Sikhim and Bhutan, 1,800 to 3,000 feet. Easily recognised from

the last by the basal portion of the forewing being dark brown, and the

pale line bounding it being more erect, also by the postmedial line

meeting the margin above the outer angle. Occurs in May, July,

August and September. (Only once taken at light in Darjeeling, on

August 26tb.—iy. J. E.)

829. T.fasciata, Moore.

Bhutan 2,500 feet. One specimen, a female taken in Auoust.

832. T, cervina, Moore.

Sikhim and Bhutan, 1,000 to 4,000 feet, at least. Twenty-two

specimens in my collection fall under four forms. Two of which

seem to me to be sufficiently distinct, and may possibly be found to

belong to another species.

A. Dark brown irrorated with black, disco-cellular speck minute,

postmedial line pale edged, slightly incurved, arising from

costa just before the apex, ending near outer angle, Exp.

$ 36-38, $ 39-46 raillim.
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B. Postmedial line straight, not pale edged, arising from costa

lo7ig before the ajo^.e and ending ^'us^ beyond the middle o^

the inner margin.

a. Disco-cellular spot round and distinct. Ground-

colour grey,

a'. Grey suffused with brownish on the basal

portion as far as just before the origin

of the postmedial line at the costa, and

just before the middle of the inner

margin. Exp. $ 31-39, 9 40-43

millim.

V. Pale grey, with a suffused indistinct darker

irregular fascia from before the middle

of the inner margin, angled outwards

below vein 2, and bent in towards the

origin of the vein ; a dark cloudy mark

beyond the postmedial line between

veins 2 and 5. Exp. $ only, 48-50

millim,

b. Disco-cellular spot minute or absent. Red-brown

throughout, with a diffused fuscous fascia from

before the middle of the inner margin to beyond

the middle of the costa. Exp^ $ only, 40-42

millim.

The form A seems to be the typical one, and was bred from a

quantity of cocoons sent me by Mr. Geo. Murray, late of Rungamnttee

Estate in the Western Dooars. The larva had done a considerable

amount of harm to the tea, and many thousands of larvse and pupae

were destroyed on this garden alone in 1894. The cocoon, which

was found in the ground, was dark brown in colour and nearly

round, and was so much like a tea seed in ap])earanGe that it

might easily be overlooked in searching for it. The specimens

sent me all emerged in August. I have three males and two females

in my collection. Form B. a. a'. I have taken in Sikhim and Bhutan

from 1,800 to 3,000 feet. I have four males and four females showing

no variation ; this was identified as T. cervina, Moore, by Hampson, it

occurs in May, August and September, Form B. a. h I have three
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males from Bhutan, 2,500 feet, and two males from Sikhim, 1,800 feet ;

it is a much larger insect than the others, and I have taken it in

August only. Of form B. b. I have four specimens, all males taken

at 1,800 feet in June and September at Punkabaree.

834. T. Gotesi, Swinh.

Sikhim and Bhutan up to 3,000 feet. Occurs commonly in

March, April, May, August, September and October.

835. T. divergens, Moore.

Sikhim and Bhutan 1,800 and 3,000 feet. The common form is

pale red, almost pink, the forewing, thorax and abdomen beino- all the

same tint. I have three specimens in which this colour is everywhere

replaced by brown, and the pectinations on the basal half of the antennse

are shorter. This brown form I have only taken in Bhutan at 2,500

feet in May and September. The typical form occurs in the same

months in Sikhim and Bhutan.

835a. T. postornatttj n. n. (Plate II, fig. 29, 9 ).

Setora sinensis, Moore, A.M.N.H., (4) xx. p. 93, 1877, nee, Wlk.

$ . Dull brown ; head and thorax tinged with pink. Forewing

with pink suffusion irrorated with a few black scales on basal costal

area to below cell, between the two lines, and on terminal area from

below apex to vein 3 ; an obliquely curved line from costa beyond

the middle to inner margin before middle, a velvety black-brown out-

wardly oblique postmedial line expanding into a large subquadrate

brown patch below vein 3.

Sir Geo. Hampson remarks that the type from Shanghai has no
pink suffusion, and the postmedial line and patch much less conspicuous.

Hab. Shanghai; Sikhim, 1,800 feet. July (Dudgeon). Km. 40
millim.

Genus NATADA, Wlk.

838. N. conjunda, Wlk.

Sikhim and Bhutan. I have taken this species at Singla, 1,200
feet, Badamtam, 3,000 feet, and Fagoo, 2,500 feet, in August. It is not
common. (I have a single female Natada which Sir Geo. Hampson
considered not in good enough condition to describe, but which is

certainly distinct. It may be known by a large chocolate ocellus-like

patch on the outer half of the forewing. It was from Moller's collection

taken in October.— ^i'. J. E.)
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843. B. ocellata, Moore.

Sikhim and Bhutan, 2,500 to 6,000 feet. Two males from Bhutan

have each a tuft of long hairs on the thorax pointed forwards over the

head, the forewing is lightly longer and with less fuscous suffusion

towards its base. Some of the Sikhim specimens have black dorsal

tufts on the second and third abdominal segments. It is a very com-

mon insect at Tukvar at 5,000 feet, and occurs in May and June.

(I took this at light at Darjeeling in July. My Naga specimens have

no black hair tufts on the abdomen and thorax like those from Sikhim,

the Khasias and Upper Burma.

—

H. J. E.)

844. iV. velutina^ Koll.

Sikhim and Bhutan. Perhaps the commonest of the genus, occur-

ring along the Himalayas westward as far as the Punjab certainly.

I have specimens taken at 1 ,000 feet up to 5,000 feet in May, June

August and September.

Genus Tetraphlbps, Hmpsn.

845. T. hrevilinea, Wlk.

Sikhim and Bhutan. I have never taken this myself, but I have

several specimens which I believe were taken at about 6,000 feet in

June and September by my collectors. (I found this common at

Darjeeling and on the top of Tongloo at light in July.

—

H. J. E.)

846. T. crispa, Swinh.

Sikhim, 9,000 feet. I have a specimen from Dr. Pilcher taken in

June and labelled thus. (I have several specimens from Moller's

collection, but never took it myself. I believe it is a low-level species,

and probably local.

—

H. J. E.)

Genus Birthama, Wlk.

848. B. junctura, Wlk.

Sikhim, 1,800 feet, Bhutan, 2,500 feet. I took one male in Bhutan

at li^^ht in September, 1895, which measures 38 millimetres, and one

female at Punkabaree, also at light in September, 1898, which measures

50 millimetres. I have seen no others.

Genus Miresa, Wlk.

856. M. hracteata, Butl.

Sikhim and Bhutan, 4,000 feet up to 7,000 feet. A common

species at light at the higher elevation in July and August. (Very

common from 5,000 to 8,000 feet. A form of this or perhaps
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a good epecies, named in my collection M, argentifera, Wlk., by Sir

G. Htimpson, has the silvery band much fainter and no triangular silver

patch as in M. hracteata, I took this in August at Darjeeling. Col.

SwinhoG has marked a specimen " not in B. M." The hindwing of

this is much darker than in M. hracteata.—-H. J. E.)

857. M. decedeus, Wlk.

Sikhim and Bhutan, 1,000 to 5,000 feet. A common species.

Vein 10 of the forewing arises from the end of the cell in most of

my specimens, in one from Bhutan it is stalked with 7, 8 and 9 dis-

tinctly, and runs close along the latter vein. In M. nivaha^ Moore,

which T have from Kanara, Western India, vein 10 is distinctly

stalked with 7, 8 and 9. M. decedens occurs in August and September.

Genus Parasa, Moore.

860. P. repanda, Wlk.

Sikhim [Hampson). I have never seen a specimen. (I also have

never seen a specimen from Sikhim but it occurs in the Nagas.

—

H.J.E.)

862. P. argentllinea, Hmpsn.

Sikhim and Bhutan, 1,800 to 3,000 feet. I have only eight speci-

mens in my collection taken by me at light in June, August and

September.

863. P. hilaris, Westw.

Sikhim and Bhutan, 1,800 to 3,000 feet. A very common species

occurring in April, May, July, August and September.

864. P. pastoralis, Butl.

Sikhim, 1,800 ; Bhutan, 2.500 to 3,000 feet. Occurs, attracted to

light, in May and September.

868. P. hlcolor, Wlk.

Sikhim, 1800 ; Bhutan, 2,500 feet. Five specimens taken at light in

April, July, August and September. One specimen has no trace of

the brown marks on the forewing.

871. P. herbifera, Wlk. (Plate I, figs. 8, ^ ; 9, $).

Sikhim 1,800 feet. Under this species in the " Moths of India "

Sir George Hampson has given the description of the male of

P. fumosaj Swinh. ; a specimen of which has been kindly given me by

Mr. Bell taken in Kanara. Sir George Hampson, after receiving

specimens of the males and females of P. herbifera, Wlk., from me
informs me that P. fumosa should be removed from the synonymy.
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The two sexes of P. herhifera are very different, and it remains to

be seen whether the same is the case with regard to P.fumosa. I

give descriptions of both sexes taken from l\^J spechnens.

$, Head and thorax dark brown, the latter with a pea-green patch

on each side. Forewing dark maroon-brown, with the basal two-thirds

reddish. Abdomen and hindwing dark brown. Exp. 21-23 millim.

$ . Head and thorax pale brown, the former with an indistinct

green line from the base of ths antennae over the eyes, the latter with

a pea-green patch on each side. Forewing pea-green with an oval

brown patch from the base along the costa to just before the middle,

a postraedial waved brown line becoming medial at the inner margin,

beyond which the area is purplish grey-brown suffused with silvery

scales ; a snbmarginal patch of brown between veins 4 and 5, and

another at the outer angle. Abdomen and hindwing pale brown, the

latter slightly paler towards the base. Exp. '21-o4c millim.

I reared two batches of larvae, which emerged in February-March

and August-Beptember. I also took a male at light in May.

The larvEe feed gregariously on a plant which is parasitic to Shorea

robusta and other trees, the Nepalese name for the plant is " Aijhal."

Larva. Two distinct forms are found together. The first is greenish,

with three pale yellow dorsal lines throughout, a sub-dorsal row of

short spiny tubercles on a yellow line, those on the 3rd, 4th, 10th

and 11th somites longer and with black points ; three lateral yellow

lines followed by a sub-lateral row of yellow-brown tipped tubercles

longer than the sub-dorsal ones ; 1st somite with a pair of black spots,

followed by a bright blue band which is generally bidden ; 12th

somite with a pair of large velvety black spots, and terminating in two

tubercles similar to the sub-lateral ones. Head brownish, under-

surface yellowish-green. The second form, which is assumed by some

of the larvae two moults before pupating, by others not until the

lasi moult, and still not at all by others, differs from the first form

in the central dorsal and central lateral lines being blue-green, and

all the tubercles orange or scarlet on lines of the same colour.

Pupa is formed in a cocoon of brownish silk of the ordinary Lima-

codid form beneath a protecting outer web on the under-surface of

dead leaves of the food-plant. Four or five cocoons are often joined

together. I reared 22 specimens from larvse taken.
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872. P. dentata^ Hmpsn.

Sikhim. 1 have never seen a specimen of this species. (The type

of this is from Holler's collection, a,nd is very like a Parasa in colour

and pattern. I have two $ from the Naga hills.

—

H. J, E.)

Genus Tkiplophleps, Hmpsn.

876. T. inferma, Swinh.

Sikhim, 1,800 feet. I took one specimen at light at Punkabaree in

September. The hindlegs have enormous tufts of long hairs with

flattened spade-like tips. My specimen measures 25 millimetres in

expanse.

Genus Ceratonema, Hmpsn.

878. C. albifusum, Hmpsn.

Sikhim and Bhutan, 2,500 to 3,000 feet. Taken at light by me
at Badamlam and Fagoo in May and June.

878a. C. fernigineum, Hmpsn.

Sikhim, 1,800 feet. I took four specimens of this species in May
and October at light. My specimens, one of which I sent to Sir Geo.

Hampson, who remarks that it is more suffused than the type, differ

from the description in having the head, thorax, and base of the wings

only yellow-brown ; the thorax with a black taft posteriorly.

Abdomen brown, suffused with fuscous ; forewing leaden fuscous, with

a distinct lobe of dark flattened scales on the inner margin before the

middle, and a postmedial curved line ; hindwing fuscous.

879. C. retmctum, Wlk.

Sikhim, 7,000 feet ; Bhutan, 3,000 feet. I have specimens taken

in July and August. The neuration of the forewing, in that the veins

2 and 3 are much bent down, is like that of T'nchogyia semifascia

Hmpsn. (Taken at Darjeeling at light in August.

—

H. J. E.)

880. H. fasciatum, Hmpsn.

Bhutan, 2,500 feet. One specimen taken in August, which exactly

corresponds to the description, has the hindwing with 6 and 7 stalked.

880a. C. paUidinota, Hmpsn.

Sikhim. I have not seen this species.

C. alhidt'visum, Hmpsn. ined. (Plate I, Fig. 10.)

Sikhim, 1,800 feet. I have five specimens, one of which was indenti-

fied by Sir Geo. Hampson as C. albidivisum. I took them in May
June and July at light at Punkabaree. They seem to me to belong
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to the genus Trichogyia, if the latter genus is really separable from

Ceratonema. The only difference between the two genera appears to

be that Trichogyia has veins 3 and 4 of the hindwing stalked or

arising from a point, whereas in Ceratonema their origin is separate.

C. albidivisum has these two veins distinctly stalked. Both genera have

veins 2 and 3 of the forewing more or less bent downwards, and

vein Ic more or less diverted from vein Ih ; veins 6 and 7 of the

hindwing arising separately (except in C. fasciatum where they are

stalked). T. semifascia has veins 3 and 4 arising from a point, but

there is no perceptible stalk in my specimens.

Genus Trichogyia, Hmpsn.

1413. T. semifascia, Hmpsn.

Bhutan, 3,000 feet. I took two males of this species at Fagoo in

July, 1894.

880a. 7\ metamelmna, Hmpsn.

Sikhim, 1,800 feet. Six males which I took at light at Punka-

baree in May and June, Veins 3 and 4 of the hindwing are dis-

tinctly stalked but the stalk is short. This species and C. pallidinota^

Hmpsn., bear the same number, viz., 880a. in Moths of India,

Hmpsn.

Genus Ar^ogyia, Hmpsn.

This genns seems to be separated by Sir Geo. Hampson from

Ceratonema by vein 7 being from below the angle of the cell in the

forewing, vein 10 not stalked with veins 8 and 9, and the legs naked.

Vein 7 is from below the angle in C. ferrugineum and C. albidivisum as

also in T. semifascia and T. metamalcena ; so that vein 10 of the fore-

wino- being from the cell and the legs being naked, are the only points

on which to separate it.

881. A, spatulata, Hmpsn.

Sikhim. I have not seen a specimen. (This was not rare at

Darjeeling in 1886. I find five specimens in my collection, thtee of

which I took at light myself on June 21st. It is a small dull coloured

species which probably gets overlooked.

—

II. J. E.)

882. A. castanea, Hmpsn.

Sikhim, 1,800 feet. 1 took one $ in August, which expands 20

millimetres. The palpi are not longer than those of C. albifusum

(Only one specimen, the type is in ray collection.

—

H. J. E.)
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Geaus Cania, Wlk.

883. C.bilmea, Wlk.

Sikhim and Bhutan, 1,800 to 6,000 feet. A common species occur-

ring in April, May, June, August andpctober.

Genus Altha, Wlk.

886. A. castaneipars, Moore.

Sikhim and Bhutan 2,500—7,000 feet. Occurs in May, June,

August and September, Very common at light.

887. A. nivea, Wlk.

Sikhim and Bhutan, up to 6,000 feet. The higher elevation forms
'

have the olive markings forming regular patches on the forewing. Low
elevation specimens correspond to one I have received from Calcutta

and those taken in the Punjab. (I have no specimen from Sikhim, and

there were none in Moller's collection, so I presume it is very local.

H.J.E.)

890. A. riifotessaUata, Moore,

Sikhim. I do not know this species. (I also have never seen a

Sikhim specimen.

—

H. J. E.)

Genus Nakosa, Wlk.

891a. iV. uniformis, Swinh.

Bhutan, 2,500 to 3,000 feet. I have three specimens of a pale rufous

species of this genus which are entirely without markings. I took them
at Fagoo in July, August and September, the smallest expands 21

millimetres and the largest 26 millimetres. They correspond to no
other of the species described, so they are probably slip-ht varieties of

this one.

892. N. conspersa, Wlk.

Sikhim and Bhutan up to 3,000 feet. A common but variable

species, chiefly in the extent of white on the forewing and
the absence or presence of brown specks on the nervures below

the cell. Occurs in May, June, July, September and Octo-
ber.

893. AT. dcema, Moore.

Sikhim and Bhutan up to 5,000 feet. A fairly common species

occurring in May, June, July, August and September. Expanse of my
specimens ranges from 19—27 millimetres,

^



268 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XUI.

Genus Monema, Wlk.

893a. M. coralina, Dudgn. (Plate I, Fig. 20.)

Bhutan, 3,000 feet. I obtained three males, including the type

which is in niy colleotion at Fag<^o, in September, 1894, attracted to

light.

Genus Belippa, Wlk.

894. B. laleana Moore.

Sikhim and Bhutan, up to 5,000 ft. A common species. The

description given by Sir Geo. Hampson was evidently taken from a

female. The male has the forewing narrower and of a dark brown,

in some specimens chestnut, colour with a waved antemedial indistinct

line, a black speck at the lower angle of the cell and a black apical

patch ;
pale creamy patches below the lower angle of the cell, and

from below the apical patch to vein 3 on the outer margin. Hindwing

fuscous with the costa and outer margins more or less fulvous ; a black

subapical spot and another at the anal angle. Some specimens have

the inner margin of the hindwing as far as vein 2 fulvous. The

larva is fouod on tea, but cannot be considered as doing any serious

damao-e. I have taken both sexes of the perfect insect in May, June,

July and September.

895. B, thoracica^ Moore.

Sikhim 7,000—10,000 feet. I have a specimen taken at Gnatong

in July. (Taken at Darjeeling at light in July.

—

H. J. E.)

896. B. apicata, Moore.

Sikhim. I have not seen this, but it seems close to B. laleanay

Moore. The male of this latter species has the outer margin of the

hindwing straight in 4 of my specimens and the apex acute, whereas

other 4 males have it rounded. A specimen of B.-lohor^ Moore, from

Kanara in my collection has the outer margin of the hindwing rather

deeply excised.

Genus Mahanta, Moore.

899. M. quadrilinea, Moore.

Sikhim, 6,000 feet. I have only one specimen taken near Darjeel-

ino- in June. (I took one at light at Darjeeling in July, another

from Moller'a collection in May. It seems quite a rare species.

—

H. J. E.)

{To be continued.)
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Explanation of Plate III.

1. Zurobata plaffiostolaf B.wa.])soji, 95^-

2. Eublemma mcddipliaga^ Hampson, f

.

3. Euhlemma ruUginea^ HampsoD, $ , f

,

4. Oorgatha costipicta, Hampson, 9 , f•

5. Plotheia stiqmatophora^ Hampson, $^ f.

t). Carea rectimarginata, Hampson, $ , t.

7. Brevipeclen cosmioides^ Hampson, 9 , t-

8. Eutelia virldinota^ Hampson, 9 » t.

9. Eutelia stidoprocta.^'E.wa'^^ori^ 9,4-

10. TFes^'erm.wma cfl3?^s^V/;^«;, Hampson, 9,t.

11. Risohajlavipenms^ll?ixa^'&on, 9,t-

12. Gatephia lichenecf^ Hampson, 9 , j.

13. Trisula dudgeo)u\ KdkmpsQU^ 9i^
14. Xanthoptera nigridta, Swinhoe, 9 , i-

15. Xanthoptera magna, Swinhoe, $, \.

16. Mimoniza rosealis, Hampson, 9 , t.

17. Barasa flocclfera, HaroT^'&on^ ^jT'

18. Plotheia nigralba, Hampson, $, \.

19. Sarrothripa chlorana, H-xm-pson, ^,i.

20. Barasa alopJia^ Hampson, ^, t.

21. j5«ms«! /neto/opM«, Hampson, ^, t.

22. CatepUa intrahens, Walker, i.

23. Callyna, cMlceola, Hampson, <J, \.

24. Xanthoptera combusta, Hampson, (J, 4.

25. Callopistria variegata, Swinhoe, ^, t.

26. Dendrothripa verna, Hampson, ^, I.

27. Euplexia niveifasda, Walker, $^ \.

28. Eublemma rubra^ Hampson, ^, I.

29. Barasa costalis, Dudgeon, 9 , i.
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SOME HINTS FOR BEGINNERS ON COLLECTING AND
PRESERVING NATURAL HISTORY SPECIMENS.

By E. Comber.

Part II.

{Continued from page 112 of this Volume?)

After the first part of this paper went to press, I received the following

useful hints from Mr. R, C. Wroughton about the preservation of small

mammals :

—

1. In skinning bats the limb should not be cut at the knee or elbow, but

the hip or shoulder joint. It is most difficult to make a decent skin with only

the fore arm and lower leg left in,

2. The measurement " Hind foot ". is no use in bats. " Fore arm " should

be substituted.

3. The rule to pin the fore feet close to the head is not to be taken too

literally, or the specimens will be too cylindrical and will not "lie" in the

cabinet. It is much better to pin the fore paws with about an inch between

them {i. e., with ordinary bats and mice) and the hind feet the same. This

gives the specimen a flat base to lie on, and it does not roll about when one

opens and shuts the drawer,

4. Take out the brain before macerating a skull. It seems to ferment

and sometimes blows up the skull.

Following on the Mammals that were dealt with in the first part of this

paper, we can now turn our attention to the great class Aves which com-

prises all the feathered fowl of the world.

Birds, as a class, are a particularly well-defined group, being separated from

all other forms of animal life by so many distinctive characters, and are

besides so universally distributed over almost every portion of the earth's

surface, that, go where we may, some species are around us almost every day

of our lives. This companionship and familiarity with birds does not, how-

ever, in any way tend to lessen our respect for our friends, and it is difficult

to imagine any man's natural feelings being so depraved as to fail in apprecia-

tion of a bird's beauty. There certainly is something in the appearance

or character of every species of bird that is attractive to our humble minds.

Some, of course, are beautiful in every way, but even those that have Feast

claim to such a designation, possess some redeeming character ; even the vul-

tures, whose habits are in many ways repulsive, cause one to forget all that

by raising a feeling of admiration for the grandeur and grace of their flight

as they soar across the sky. And so with all others that I ever knew.

From the point of view of the Naturalist, birds have always claimed a

large share of attention, and in India there has been no exception to this

general rule. The long list of the names of Indian ornithologists would fill

a page of our journal, and this is perhaps most forcibly instanced by the

fact that no other section of Natural History has ever found workers in
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this country sufficient to support such a publication as the eleven volumes of

" Stray Feathers" published during the years 1873—88. The great number

and variety of species, of course, accounts for this to some extent.

In spite, however, of the amount of time that has been.expended and the

extent of the literature on the study of Indian birds, we are very far still

from having anything like a complete knowledge of many species. Besides

the birds themselves and the record of the geographical range and habits

of each species, there are also their nests and eggs to study and collect.

We can, therefore, best divide the subject under these various heads.

There are not many who care to undertake a collection of birds' skins for

themselves, for they are difficult to prepare originally, they take up a con-

siderable space, and they require constant care to keep them in good order,

being specially liable to the attacks of insects. Our museum, however,

contains a very fair collection of skins, available always for reference of

members, and although there are many gaps amongst even the commoner

species, with a little help from members in different parts of the country,

this could easily be improved. With a view to assisting in this, the list

of species that are not represented in the collection, which accompanies

the present copy of the journal, has been prepared. This will probably,

for the present, prove of more general assistance, for easy reference of

members who are in a position to contribute, than a catalogue of the

specimens in the collection, and for the sake of convenience of collectors

it has been drawn up into sections that represent, as far as possible, the main

geographical divisions of the country, so far as concerns the distribution and

ranges of species. It is a formidable list at first sight, but with a little

general help could, as I say, be easily reduced.

As regards the actual collecting of specimens, there is not much that I need

say, as local surrounding circumstances must chiefly guide the collector.

But one most important item in the equipment of an ornithologist is a

good pair of field-glasses : without them he will never get along well, and will

waste a lot of time by failing to discriminate between the birds worth follow-

ing and those which are not. One hint with regard to them—get a case made

that will hold them at your focus. Then you have only to take them out and

get them ' on' the bird, instead of having to vigorously screw them out and

find the focus, during which operation it probably pops off behind the next

buah, very likely to be seen no more.

Nearly every one in this country is possessed of a gun, and it is on shooting

his specimens that every collector will have to mainly rely. An ordinary

12 or 16 bore gun can be made available for shooting even the smallest

species by means of a few specially loaded cartridges with reduced charges

and suitable size of shot. In loading cases with reduced charges, they should

be kept the same length as with full charges by filling up with clean sawdust

between the powder and the shot. There must, of course, be a tight-fitting

10
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wad above and below the sawdust, and the whole rammed down well to

form one thick wad. For small birds a special small-bore collecting gun

is of course better, and for this a "28 or "410 bore is most suitable.

The " walking-stick guns " of the latter gauge are cheap and handy.

One thini^; I may mention in connection with the shooting of birds that

are destined to be prepared as specimens, and that is the advantage of always

using the smallest quantity of the smallest size of shot that will serve the

purpose. The great point is to injure the bird as little as possible in killing

it. A pellet must necessarily at times strike and shatter the beak or tarsus,

biit the smaller the shot and the fewer there are of them the better chance

there is of avoiding such accidents. The disadvantage, of course, is that the

bird will more often not be killed outright when shot, but, with a little

care and practice, it can be quickly and effectively despatched without

injury to it as a specimen, I cannot do better, I think, than quote the

following instructive paragraph from Mr, Hume's useful little " Ornithological

Vade Mecum " on this subject, which unfortunateiy is now out of print :

—

" The moment a bird is shot, it should be carefully picked up by the feet

or beak, and if still alive not allowed to flutter and bedaub itself with sand

or blood. The feet, beak, and wings should be firmly held, and, if it is a

small bird, it can be killed by pressing firmly with the thumb under one

wing and the fore or middle finger under the other

Where the bird is very large, it should, if possible, be killed withprussic acid

or cyanide of potassium. But these are dangerous things to carry about,

and very often cannot be kept in hand on the march. In such cases the

wings, beak, and feet being firmly held, the bird should be laid on its breast

on a piece of cloth stretched on a smooth stone or piece of ground, and

strong pressure exerted on the upper back. If the bird is only the size of a

kite or large duck, this can be done with the hands ; bat in the case of

eagles, vultures, geese and the like, a man must stand on the bird throwing

all his weight on to the one foot he stands on. Whether hands or feet are

used, a cloth or handkerchief should first be placed oa the back to prevent

injury to the plumage."

On the subject, too, of the treatment and bringing home of dead birds,

Mr, Hume's instructions, as the result of his great experience, are worthy of

the attention of all collectors. He writes :—
" The bird dead, all the feathers should be at once carefully smoothed,

any shot-holes plugged, well washed, sand (not dust) sprinkled on any place

from which blood seems oozing, shaken off when saturated, again sprinkled,

and so on, until the issue seems stopped. In the case of blood issuing

from mouth, nostrils, ears or eyes, these should be firmly plugged with

cotton wool, after having been dried, as much as possible, with sand.

" For carrying all small birds I take a rod about three feet long, and, at

distances of three or four inches apart, tie on pieces of string each with two
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ends loose ; to one end I tie a good-sized pin by the head, to the other a

slice of common cork about s- inch thick, so that the cork hangs about two

inches^ below the rod, and the pin, when held horizontally, is just opposite

the centre of the cork. The pin is run through the nostrils of any small

bird we have to carry, and the point pushed firmly into the cork. Thus

suspended, 10 or 20 small birds can be carried by any cooly in one hand

without any injury to the plumage being possible. Larger birds cannot be

thus treated ; their weight in some cases might break the nostrils, in all

would unduly stretch the neck. These should be hung by the feet by

loops attached to a rather stouter rod, a strip or two of rag or cloth, about

three inches wide, being pinned close round them, so as to keep the wings

closed tight against the body

" It sometimes happens that the naturalist has no companion, and must

perforce carry his birds himself. In this case, after most carefully jjlugging

mouth, nostrils, and shot-holes, and placing sand or a piece of cotton over

any bloody place, he should make a cone of paper (which a single pin put in

the proper place will suffice to do), and then drop the bird carefully into

the cone head foremost ; the broad portion of the cone is then to be care-

fully folded in round the hinder part of the bird, and the folds secured

with a second (or, if necessary, a third or fourth) pin. Thus packed, the

bird will travel uninjured in game bag or pocket, but the plugging is an

essential part of the business, as otherwise water or blood is sure to run out

of the mouth, &c., and greatly injure the plumage."

The necessity for prompt and careful labelling, referred to in the previous

part of this paper, (.f course, applies equally to birds as to all other

specimens, and in the case of anj^ doubtful or rare species it is alwaj's

advisable to note thereon the colours of the ' soft parts '

—

viz., the legs, beak,

iris, bare skin about the face or head, &c. Measurements are not of such

importance, for, with the exception of the length, which is taken in a

straight line between the tip of the bill and the end of the longest tail feather,

the others that are usually taken remain constant in the dried specimen,

and can be referred to at any time. These are the lengths of wing, tail, bill

from. gape to tip of upper mandible, tarsus, and possibly of toes and claws.

The label should be after the same style as that described for small mam-
mals, only of somewhat smaller size—say 2j inches by 1 inch—made of thin

but tough ' hand-made ' paper, so that it will not injure the feathers. In the

corner should be gummed a small disc of thin card or 'cartridge paper,'

with a small hole punched in its centre afterwards, to take the attaching

thread. The best material for this is thick crochet-cotton tied as follows :

After passing the thread through the hole in the label, knot it close in to the

edge and then knot it again ^ to f inch further up. It is then ready for

tying on to the specimen's legs, and will lie nicely and be easy to read on both

ildsi. itipplies ei mQh lakls are alw&^a aviilabk at the ^odety'i rooma,
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The record of the sex is) all important, and, for convenience, is usually

noted by the sign $ for male and 9 for female, these being the astronomical

signs for the planets Mars and Venus, In the case of birds the sex can only

be determined by dissection, for the colouration of plumage and other

external distinctions are utterly unreliable, for the reason that, where the

sexes differ, instances of male birds assuming the female plumage and vice

versa are by no means rare. It is better not to note the sex at all unless

carefully ascertained by dissection, for it is only likely to be misleading,

and any external distinctions will be retained by the specimen.

Of the process of skinning and the preparation of specimens as dry skins, I

feel that it is useless my attempting a description. Both are delicate opera-

tions that require considerable practice and skill to perform really success-

fully. Written explanations are of very little practical assistance, and any-

one wishing to attain the requisite knowledge of its accomplishment can

learn more in an hour from someone who knows ' how it is done,' with a

fresh specimen to work on, than from all the published descriptions that

have ever been written. The turning out of really perfect specimens is an

art just as is the mounting of " stuffed '' specimens in natural attitudes, or

the skill of an artist in any kind of work. Practice of course will do much,

and anyone who can use his fingers can learn enough with a little

trouble to prepare specimens of a practical value. In this country, where

we are constantly attended by a number of servants, there is generally some

* boy ' in the establishment—more often than not the ' cook's-mate '—

who can learn enough in a week or two to make him useful as a ' skinner,'

and the Society is always ready to help members by training skinners in the

rudiments of such work if sent to our head-quarters in Bombay.

For preserving bird skins J. r.sen«caZ soap is generally used, and it is cer-

tainly the best preservative for all ordinary occasions. I quote the recipe

for making it from Mr. Hornaday's book already mentioned:

—

White bar Soap, soft rather than hard 2 pounds

Powdered arsenic 2 „

Camphor 5 ounces

Sub-Carbonate of potasli •• 6 „

Alcohol ••• 8 „

Directions : Slice the soap and melt it in a small quantity of water over

a slow fire, stirring sufficiently to prevent its burning. When melted add

the potash and stir in the powdered arsenic. Next add the camphor, which

should be dissolved in the alcohol at the beginning of the operation. Stir

the mass thoroughly, boil it down to the consistency of thick molasses, and

pour it into an earthen or wooden jar to cool and harden. Stir it occasionally,

while cooling, to prevent the arsenic from settling at the bottom. When

cold it should be like lard or butter. For use mix a small quantity with

water until it resembles butter-milk, and apply with a common paint brush.
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Bird skins should never be cured with alum, like mammal skins, as this

would make them too hard and brittle, but in the case of large birds the

application of the arsenical soap can, at times with advantage, be suppli-

mented by an immediate sprinkling of powdered alum.

When skinning a bird the liberal use of plenty of Plaster-of-Paris or

fine dry sawdust or even clean wood ashes, which are always at hand, is

most esFential, to absorb all the blood and grease and keep them oflE the

feathers. If the plumage does get soiled it can be cleaned by washing

with clean turpentine applied with a soft brush. This is then absorbed by

the application of plenty of Plaster-of-Paris, which should be rubbed gently

into the feathers, and at once shaken or knocked out. The application of

the plaster should be repeated until it comes away quite dry, and then all

the remaining plaster must be gently whipped out.

Many birds, particularly the ducks and their allies, are very fat, and the

removal of this layer of fat from the inside of the skin is too often neglect-

ed. There are two reasons for the necessity of this. In the first place the

fat will entirely prevent any of the preservative that you apply from getting

at the skin and doing the work it was intended to ; and secondly, unless

you carefully scrape off all this oily grease, it will gradually find its way

through the opening cut when the skin is made up into a specimen, and the

feathers of the whole breast will become one solid mass of nasty yellow

grease.

Sufficient attention is not, as a rule, paid to the attitude of bird specimens,

and I wish to make a special appeal to collectors on this point, for a very

little care in this direction would enormously increase the value of many

specimens received by the Society. Native skinners, as a rule, have a very

vague idea of ' making up'' a skin nicely, and I have always found it advisable

to superintend this part of their operations myself. The main points to

bear in mind are the following :—When it comes to putting in the cotton or

tow to fill the body, see that thtire is just enough to give the skin a plump

appearance without its being ' over-stuffed.' The head and neck should be

drawn out in a straight line with the body to the natural length, with the

closed beak too in the same line, and not set at right angles to the line of the

body and neck. The wings should lie naturally close into the sides of the

body, with the scapulars adjusted over the shoulder of the wings : this can

easily be done with the aid of a pair of small forceps, or even a penknife,

by lifting small bunches of the feathers and letting them fall back into

position, when they will drop into their natural order. The tail should, of

course, carry out the line of the back, being slightly spread if possible, and

the legs should be crossed—tied with a thread just above the feet—lying

close down over the base of the tail, the feet being arranged as well as possi-

ble so that the claws will not injure the tail or catch on to everything that

comes near them.
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In the case of all long-necked birds—including the dncks—the neck, into

which no stick is put, should be bent round so that the head lies alongside

one of the wings, and in the same way, with very long-legged birds, the legs

should be bent upwards from the joints so that the feeb rest upon the lower

part of the belly. In this case be careful to wrap up the feet in brown

paper, with a pad of it between them and the feathers, to prevent the

grease, which will ooze out in drying, from soiling the feathers.

Bird skins are best put up curefully in paper cones for drying, and then

pinned on to a string across the verandah. Care must necessarily be taken

in putting them up in the cones, for what appears a nice skin when finished

will come out very differently after drying if put up carelessly. And, what

is more, it will be a difficult job, even if possible, to get it into shape again

after it is dry.

The length of time it will take a skin to dry thoroughly depends of

course upon the climate and on the size of the specimen, but under ordi-

nary circumstances it should not take more than a week, and often two or

three days will suffice. When you think it should be dry, take it out of its

cone to see that it is all in proper order ; and, if so, it can be put away

again either in its cone, or, if it has not to travel, in a suitably-sized tube

made of brown paper. The latter is the more convenient for ready reference

at any time, and such tubes can easily be made of various sizes in long lengths

and cut as required to suit the length of each specimen. A size should be

selected that is jixst large enough to allow the bird to slide in with a little

gentle pressure and coaxing, and the name can be written on the outside for

convenience. However packed, skins can best be stored in tin boxes with

close-fitting lids, but in any case be sure you put with them plenty of cam-

phor, naphthaline, or something to protect them from the attacks of insects

—

the best being naphthaline, which can be had from any chemist made up in

small balls the size of marbles—and do not forget that they require constant

renewal owing to evaporation.

Preserving birds witliout shinning them. Although birds are best preserved

by skinning, there is, fortunately for many of our members who cannot

undertake the skinning themselves, and do not find it worth their while to

keep a special skinner, an eminently simple process by which birds can be

preserved whole and, with a little care, can be turned out as excellent

specimens. The processs is known as ' carbolizing, ' and if it were more

widely understood it would, I am sure, be far more often availed cf by

members who could pick up really valuable specimens. It cannot be applied

with success to very large birds, and, although it may be resorted to in

emergency, it cannot be recommended for anything larger than a common

mynah, I quote Mr. Hume's instructions with regard to this carbolic process.

" In carbolizing birds., ....three or four points have to be borne in mind

in @ve]?y qm% First, when th@ bird ddoe mA th@ flish Bh^i'inki, %\i% teesl
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of the sternum would be left standing up in a knife-like ridge, which will

soon become bare of feathers by taking the specimen in and out of its case.

The first thing, therefore, to do before carbolizing the bird is to break the

sternum in thoroughly, as cooks do who wish to make a skinny fowl

look plump upon the table. Secondly the eyeballs will fall in and shrink

and give the head, when dry, a very miserable appearance ; two days after

the bird has been carbolized it will be found quite easy to turn the eyeball

out of the sockets, and then, brushing the inside of the sockets with a little

carbolic acid, wool can be filled in to the proper size, and the eyelids drawn

over it in the usual manner. Thirdly, the feet will dry harsh and hard, with

a great tendency to interfere with the tail ; they will often also becomo

greasy in drying. The best plan is to cross the legs and feet, and wrap them

both up in a little piece of blotting paper. This will insure their drying

without soiling the tail, and in such a position as not thereafter to interfere

with the tail. Fourthly it is difficult to open and measure the wings on

carbolized specimens. To do it properly one has to break the bones of the

wings ; this can be safely done when the bird is fresh, but not quite so well

when it is dry ; therefore, before a carbolized specimen is dry, always break

the wing-bone close to the body.

If the bird to be carbolized is not bigger than a sparrow, all that is really

necessary, after firmly plugging the vent with cotton, is (the four points above

noted being borne in mind) to hold the bird up by the bill, open the mouth,

push a pencil down the throat, as far as it can go, to open the gullet, and

drop in carbolic acid, 5, 10, 15, 20, 30 drops, as much as will go, due regard being

had to the size of the bird, and great care being taken not to allovv any to

run over the edge of the mouth on to the feathers, as it bleaches some

feathers and injures all. A plug of cotton should then be put into the

throat, and the bird hung up for a little while by a pin run through the

nostrils to allow of the acid being absorbed. A couple of hours later, the bird

may be placed in a cone or tube in the usual way, and left to dry as usual.

With care the most superb specimens of humming birds, sunbirds, fire-

crests and the like, may be preserved at the rate of about 12 per hour by

this process.

If the bird is larger than a sparrow it is better, though not absolutely

essential, to open the abdomen, extract all the entrails, clean out the cavity

of the body, and then fill in the cavity with a good lump of cotton wool

well coated exteriorly with carbolic acid. The abdomen is then sewn up again,

a plug of cotton wool saturated in carbolic acid is put into the throat, and

from inside the mouth a small hole is bored into the brain-pan, a little

carbolic acid syringed through this, cotton wool soaked in carbolic acid

placed in the mouth, and the bird hung up as before, and later put up

to dry. Be the bird big or little, the four points first noted must be attended

to if a good specimen is wanted.
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It may be well again to draw prominent attention to the fact that carbolic

acid destroys the eyesight, and that the greatest care must be taken not to

allow the smallest splash of the acid to get into the eye.

In connection with the preservation of birds without skinning them, I

lately came across, in Mr, Montagu Browne's most useful book " Practical

Taxidermy," an allusion to a successful experiment by him of keeping a bird

in the flesh for some weeks by immersing it in benzoline. He explains how

the preservation was complete, and, after drying it with Plaster-of-Paris, how

it was skinned as if it was a freshly-killed specimen. This would on many

occasions be most useful, both to the collector when he gets more specimens

than his skinner has time to tackle, and more particularly to the member who

kills a bird that he wishes to send to the Society, but cannot do so because he

is unable to skin it and is too far away to send it down in the flesh. But

unfortunately there is the difficulty that benzoline is not obtainable in this

country, and I consequently set about to find a substitute for it. This, I am

pleased to say, has turned up in Formalin—a solution that has proved a

wonderful disinfectant as well as a preservative for minnows and prawns to

be used as baits, or for surgical specimens for subsequent dissection. It is ob-

tainable as a 35 per cent, solution, and for the purpose of preserving a bird-

er for the matter of that any other specimen—this can be reduced by the ad-

dition of from ten to fifteen parts of water to one part of Formalin solution.

The specimen is then to be simply immersed in this reduced solution, after an

insertion has been made under the wing to allow of its thoroughly impreg-

nating it, though it is probably advisable to entirely remove the intestines.

For keeping a specimen any length of time a stronger solution would no

doubt be found necessary, but one part to fifteen of water was perfectly

successful in the experiment I made with a Rose-coloured Pastor that was

immersed for five days. On removing it the bird was dusted all over with

Plaster-of-Paris, and then allowed to lie for three hours to dry, when

the plaster was removed and the bird then skinned in the ordinary way

making a perfect specimen. I hope that our up-country members will bear

this in ncind, and keep a bottle of Formalin by them to make use of as

occasion occurs, instead of sending down specimens that strike them as

valuable, or that they wish to be identified, only to arrive in a putrid and

useless state of decomposition.

I will only add that birds so preserved dry as one solid mass , and it is very

necessary, in order to make a good specimen, to be careful that everything

is arranged nicely, as there is no making any alterations or improvements

afterwards,

Nesis and eggs.—If it is true that we have a lot still to learn about many

of the birds that are found in the countries within our area, how much more

is it true of their nests and eggs—and particularly the former ? The diffi-

culty with nests is that when anyone goes collecting and comes across a rare
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nest, he, as a rule, contents himself with taking the eggs it contains, and

perhaps jotting down in his note-book a scanty description of the nest and

its situation. The reason, no doubt, is that the formation of a collection of

nests themselves is a formidable undertaking ; they are difficult to keep in

a state that will retain their value, and take up a lot more space than the

ordinary tield naturalist can afford them ; whereas those of many of the

larger species, and of practically all that make loosely constructed or under-

ground nests, are almost impossible to preserve. At the same time it is to be

hoped that we shall still find members who will help with work in this

direction, and to those who may I wish strongly to recommend the assistance

of a hand camera. Written descriptions of the materials, form and

situation of nests can be enormously increased in value if supplemented by

pictures of them taken while in situ ; and now that the means for taking

snap-shots is so simplified and brought to such perfection, every field natura-

list should provide himself with one. Every one must naturally please

himself of course as to the camera he selects, but, to those who have not

already formed opinions, I can recommend the Eastman " No. 4 BuUseye,"

which takes pictures 5 by 4 inches. Besides being cheap (cost between

£2 and £3) it is a great advantage to be able to change the spool of films

in broad daylight. Films of course must be fresh, and I myself find the

best plan is to send a postal order for 25s. to Eastman's in London as fresh

supplies are wanted; this covers the cost and postage of six spools of one

dozen exposures each.

The eggs of birds have always proved an attractive form of collection,

and as a means of becoming acquainted with the birds themselves and

their little ways, there is nothing to equal a ramble in search of their eggs.

One cannot make a collection of eggs without making the acquaintance of

the original owners, for the reason that it is all important to identify for

certain who those owners are, otherwise the eggs are of no value what-

ever. This, unfortunately, on many occasions can only be accomplished by

the destruction of either or both of the parent birds, though, with many

conspicuous species at any rate, patient watching with field-glass in hand for

the reappearance of the birds will often enable them to be recognised beyond

doubt.

For the purposes of a scientific collection, the whole ' clutch ' of eggs laid

for one brood should be collected and kept separate from others of the same

species, I feel that it is hardly necessary to describe the apparatus used for

blowing eggs, consisting of the drill to form a round hole and a blow-pipe.

The eggs should of course invariably be blown with one small round hole in

the middle of one side only, and besides care not to burst the egg with too

great pressure of air, there are no difficulties, except when the egg contains a

well-developed embryo, which we will come to presently. Having emptied

the egg of its contents it is important to wash the inside quite clean by
11



2m JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XlIT,

blowing a little fresh water in through the hole with the blow-pipe. Then it

can be laid aside on a clean cloth or cotton wadding, with the bole down-

wards, to drain and get dry, and then, after the removal of stains and dirt

from the outside Aith soap and warm water, it will be ready for the cabinet.

When an egg is ' hard-set, ' however, the process is not so simple, and often

considerable patience is required to clear it of its contents. The great thing

is not to try and hurry the job in any way. Having removed as much of the

liquid contents as possible with the blow-pipe, prick the embryo with a

needle in various directions and fill up the egg with water. This will

hasten the decomposition of the contents and it can be laid aside, in a warm

place for choice, for a couple of dayt<, when it can again be ' worked ' a bit,

and perhaps a few pieces removed before being jut aside again—of course

filled up with water as before.

By this means the largest embryo can, with care and patience, be success-

fully extracted, and after a little practice an egg, even on the point of

hatching, can be cleared through a wonderfully small hole, but, until con-

fidence is gained by actual experience, it is a mistake to try with too small

a hole, as it will probably only end in the destruction of the egg.

With eggs, to which of course it is impossible to attach a label, the date

must necessarily be written on the u.nderside of the egg itself. This is best

done with Indian i'lk, or in the case of dark coloured eggs with a solution

of white paint, applied with a fine etching pen or with a very fine red sable

brush, the latter for choice. The necessary data consist of

—

(1) Name of species, with Text Book No.

(2) Collectors' number which belongs to every egg of a clutch.

(3) Number of eggs in the clutch.

(4) Date in full.

[To he, continued.')
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NOTES ON SOMALILAND.
By Captain P. Z. (jox.

Fart II.

(With 2 Plates.)

(Continued from page 99 of this Volume.)

THE LION.

(Felis leo).

Time was when 12 or 15 lions would not uncommonly fall to the rifle of

a single sportsman during a four or five months' expedition, and I think once

or twice the number has even exceeded 20 ; but these very big bags always

meant that the sportsman had had an exceptional deal of luck in hitting off

the lions, apart from good management in bagging them when met with.

G-ranted the best of luck, however, the days of such big bags of lions are a

thing of the past, though, as I have mentioned before, they are still fairly plen-

tiful, and seven or eight would not be an extraordinary bag for a four months'

trip, if the sportsman laid himself out for them. One Englishman wh om I met
during my recent sojourn in the country, had bagged five in two months, with-

out giving up other shooting, but he was exceptionally fortunate in coming

across them, and made the most of his opportunities when he did.

Generally speaking, if you want to make a big bag of lions, you must

make that your principal object, and let other shooting be subservient to it

and I think that on a first visit to the country, when all the game is new to

them, most men find that to do this would considerably lessen their total

enjoyment of the expedition as a whole. In my own opinion it is tedious

work, twiddling one's thumbs for two or three days together, waiting for a

kill or for news of fresh tracks ; on the other hand, if you want lions, and

are perhaps tying up baits to attract and locate them, you cannot be

shooting at antelope or shikarring small game for the larder round the camp

without marring your chances of the greater quarry.

Here I should like to say a word or two regarding the several ways of

hunting lions. Just as the lion varies in type according to his surroundings,

so must the method of hunting him be adapted to changing circumstances.

There are three methods usually employed. The first is to walk him up

quietly with a couple of good trackers—one of them carrying a spare rifle
;

this can always be done where the character of the ground renders tracking

possible, and is by far the most sporting and enJDjable method of tackling

him, and a lion bagged in this way is, in my opinion, a much more valued

trophy than one obtained by any other method. The second is to bring

him to bay with the aid of Somali horsemen, the sportsman himself being

on foot. Four cavaliers are enough—more are a nuisance. On arrival at a

new camp the four horsemen are sent out to scour the country for tracks

and at all times wheife the ground is rideable are very useful in this

respect, as they can cover a large area of country in a morning's ride. As
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soon as any sufficiently recent spoor is found, two of the men remain

on the spot, or follow the track for some distance, if necessary, while the

other two return to the camp to report to " Master." The latter rides down

to the place where the messengers left the track, taking with him his usual

shikari or gun-bearer, and then the business of the day commences. The four

horsemen divide themselves up, two going on each side of the track,

and keeping about 200 yard? away and 100 yards ahead of the sportsman.

Being mounted, they naturally get the first view of the lion, and w« will

presume that the quarry has also seen or heard them. It ia at this point that

their experience and efficiency come in, the object being not to ride the lion

down or tire him out, but to manoeuvre him to a standstill, whilst keeping at

a safe distance themselves, and good men do it very cleverly, working together

and regulating their pace by that of the lion and always endeavouring to

keep a little ahead of him and if necessary guide him in any required direction.

As a rule, the lion finding he cannot elude them, and seeing himself con-

stantly headed, pulls up, and awaits developments. Meanwhile the horsemen

have been gradually lessening the distance between themselves and the sports-

man, and the latter advances quietly along the track, being guided by their

gesticulations as to where the lion is. Finally when he ^ets within 30 or 40

yards, the lion usually breaks, and the hunter then gets his chance. As may

be expected, it is almost invariably a snap shot, and lions rounded up in this

nray will generally charge. Fairly open country is necessary for this method of

hunting, and it is chiefly in vogue in the " Hand" after rain has fallen, when

there are nomad villages about, from which horsemen can be readily obtained.

Somalis always endeavour to conduct lion shikar in this way if they can. In

the first place they enjoy it themselves, it being akin to their own method of

hunting lions and elephants, and enabling them to show off their equestrian

accomplishments ; and secondly, it is for them the most lucrative method, as

they expect to be fed like fighting cocks while riding for you, and to be

liberally rewarded for each lion bagged.

We now come to the third method—sitting up at night over a natural kill

or a bait. From the number of zareebas one now sees all over Somaliland, it

is evidently a practice pretty generally resorted to, but this is a pity, and I

think it should be reserved for occasions .when other methods are not

feasible.

To the Indian sportsmen, nhinitiated in the mysteries of Somali shikar, the

idea of shooting lions at night out of a thorn shelter savours prima facie of

poaching, but there is something more in it than the mere fluky pot shot at the

lion, and, taking all things into consideration, I do not see that, except when

unnecessarily resorted to, it is any more poaching than sitting in a safe machan

or other coign of vantage for a driven tiger. In either case the chances are

you do not kill him dead, and eventually have to track him up and finish him.

At times the zareeba, as it is called, is the only way of getting at the lion at
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all. On our present trip, for instance, we arrived at a place where there were

a good many villages, of which the inhabitants possessed large herds of

cattle. Three or four lions had taken up their abode in the neighbourhood,

and levied almost nightly toll on their cattle. We looked forward to get-

ting good sport there, but on arrival we soon perceived the reason both for

the presence of these blackmailers and for their immunity from reprisals on

the part of the villagers. The chief feature of the locality was a big dry

"Tug" or watercourse, fringed with long strips of dense reeds 8 or 9 feet

high. The lions used to come out at night, usually in couples, obtain their

dinner by fair means or foul, and then return to their fastness, from which it

was impossible to dislodge them. We tried burning the reeds without success,

they were too green and moist to burn ; next we endeavoured to get our herd

of camels in, but they altogether refused to come to the scratch, and the

patches were too big to beat with a few men.

Here then there was no way of getting at them except by sitting over a

bait, and we did account for one in this way, but not without a good deal of

trouble. We had a long morning's work the next day, ending with a very

businesslike charge at my companion, before the lion was finally brought to

bag, The place in question was the exact counterpart of the tiger-beat so

often met with in our Indian Terais,—one of those that provide a fresh tiger

season after season—and it is sure to hold a lion or two for a long time to

come. What one would have given worlds for was a line of Indian elephants

but unfortunately the education of the African species has been entirely

neglected in this as in all respects.

At present, I should say there were as many lions in the area known as

" The Aden Garrison Reserve " as anyvphere else in tie Protectorate, and I

really think the said Reserve might well be thrown open to all Brilish oflBcers

on leave, as the Aden garrison would appear of late to have made very little

use of their privilege, and consequently there are many parts of it that have

not been shot for years. Moreover now that the Administration of the Pro-

tectorate has been transferred from the Indian Government to the Foreign

Office in London, the special claims of Aden's very migratory garrison seem no
longer to exist.

Lions in Somaliland are of two very distinct types. There is first the

bold, bad variety that lurks about in the vicinity of nomad villages, and
follows their movements from one grazing-ground to another. His physiog-

nomy and the size and shape of his " pugs '' are familiar to every mother's son
of the community, and time after time he levies tribute upon their livestock

and only resorts to stalking antelopes when the more convenient source of
supply temporarily fails him. The annual mortality among Somali cattle from
this cause nust be enormous, but the people are so used to the visitation and
jt is such an ever-present form of excitement and theme of conversation that

I really think they would ipiss it if they did not get it. At any rate it is
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quite certain they could put a stop to it almost entirely if they chose, simply

by building their thorn zareebas double the height at present in vogue : but

no, they prefer to go on from generation to generation building them of just

such a height that a lion or an active leopard can conveniently jump in

and out of them.

The second type is the game-hunting lion. Yon find him in the most iso-

lated and unlikely places, many miles from water ; and he seems to adhere to

a certain locality or a particular beat, although game is at times so scarce there

that he must often be at his wits' end for a square meal. This class of lion

is very difficult to bag, except in a thoroughly good tracking country. Un-

like the village lion, who is at once attracted to a newly-airiveJ Kurria, or a

sportsman's encampment, and to whom the voice of man is a thing of joy,

associated in his mind with the presence of fat kine and other delights, the

game hunter seems .to shun one's zareeba like a pestilence ; to fight shy of

baits, and to prefer spending whole nights on the run, now after an Oryx,

now a Gerenuk, to feeding himself more sumptuously and with much less

trouble, at your expense.

After having heard a lion calling all round camp during the early hours

of the night, I have been out at daybreak to visit the " ties " and have

found tracks within a few yards of the bait, and within sight of our camp

fires and have then followed them away for miles, and found that the lion

had proceeded to hunt other game for the rest of the night.

Some long hours tracking of i;his kind with my trusty little Midgan tracker

boy, Mahomed, have been among the pleasantest of my experiences of So-

mali shikar.

The portrait of this young specimen of " jungle produce '' is worth sketch-

ing, though I fear I can do scant justice to it. We picked him up in this

wise. My companion was out one morning after Oryx—our first day in a

new locality—and was tracking up a large herd, when he overtook two Midgans

(of whom Mahomed was one) bent on the same errand. They were armed

with the usual Midgan bow and quiver of arrows, and were leading three

pariah dogs. They accompanied the Doctor for the rest of the morning, in

the coarse of v/hich he wounded an Oryx, and they proved themselves so

expert in the tracking of it that my companion brought them back to camp,

and we ofEeied to take one of them and one dog permanently into onr service.

Domestic difficulties presented the elder from accepting;, bat the younger,

Mahomed, a slight short youth of about 15, was willing to come, so we took

him on, together with the best of the three dogs, which, however, we had to

buy. The Doctor already had one Midgan gun-bearer, aufi as I was short of

a man at the time Mahomed was told off to follow my fortimes, and most

invaluable I found him. I can only call to mind one man in my experience

who could touch him as a tracker and natural shikari ; that was a young

Gfond in the Central Provinces. Both possessed those invaluable attribnteB
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for a tracker, silent coolness and self-reliance. They went about their work

in a perfectly quiet and confident way, whether on the trail or in the pre-

sence of game. It was the greatest pleasure to me to follow a trail with this

boy—the spoor and the jungle were to him an open book, "who runs may

read," and the ease and accuracy with which he did it were an education.

When I came to anything I did not understand, I would give him a nudge,

and he would stop and explain the situation to me in a whisper. On one

occasion I remember, when we were following the trail of a lion throughout

his previous night's wanderings in search of a meal, we came to a point where

the tracks of a leopard and a Gerenuk {Gazella walleri) became mingled with

his ; a little further on there was some dry blood, and the signs of a struggle.

I should have taken a month of Sundays to make out the puzzle, but

Mahomed had very soon deciphered it, and taking me back a little way

along the track he demonstrated to me how the leopard had overtaken and

killed the Gerenuk early in the night, and how the lion, having hit off their

track quite recently, had surprised the leopard at his meal and fought with

him for it. He seemed to be right, for the leopard had taken his departure

at this juncture and had gone empty away, and there was no longer any

trace of the Gerenuk being dragged as before. Making a cast round this

spot we soon picked up the tracks of the lion going in the opposite direction,

and we had scarcely gone another half-mile when we put him up out of a

clump of grass, where he was devouring the scanty remains of the Gerenuk.

This was evidently not his " kill," but the leopard's, as Mahomed had

rightly surmised, for the state of it showed that it had been killed early in

the night, and a good deal of it eaten then.

The boy never boasted of his accurate expositions on such occasions ; he

would simply give a quiet smile of satisfaction when the sequel proved his

deductions to have been right.

The pair of lions which I mentioned when discussing the Rhino, furnish

a good instance of the precarious existence which these game-hunting gentle-

men often lead. At the time we met with them we were encamped on the

southern edge of the Hand, whither we had gone especially to hunt Rhino.

It was the driest and hottest season of the year—March—when all the water

pools are exhausted, and remain so till the coming rains refill them.

There were consequently no human beings about, and antelopes at the

time were very scarce, so much so that we had the greatest difficulty in

getting anything in the shape of meat to eat
;
yet there were lion tracks

about in abundance and more or less recent. We had been encamped in

the same spot for three days, and two nights out of three had heard the

roaring of a lion quite close to camp, as it seemed to us. Each morning I had

gone out expecting to find a kill, or at any rate to pick up the tracks of a lion

at no great distance, but without success j our "ties" were never touched,

and the animal that we had heard calling seemed to be a spirit, for each day,
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though I took a different point of the compass and went for a long tramp,

I could fine no traces of him.

My companion was at this time on the sick-list, but by the fourth day I

had got very tired of seeing nothing, and as he felt just well enough to get

along on his riding-camel, we decided to make a short 12-mile march. I had

fairly scoured the country by this time so did not go out on my own account,

but I walked along quietly a few yards ahead of my companion, hoping to

pick up a Digdig for the larder. We had been marching thus about an hour

and-a-half , in a bee-line southwards, and must have covered quite 4 miles,

when we hit off the previous night's tracks of two lions, crossing our path at

right-angles. It was hard to believe that the ow-ners of these footprints

had been responsible for the roars we heard, but it was impossible to come

to any other conclusion. This morning, and in fact every morning since

our arrival at our last camp, eight men had started out in pairs at dawn to

the four points of the compass to search the ground for lion tracks,

arranging their several beats in such a way that between them they made a

complete circuit, with a radius of a couple of miles, round our camp ; and I

myself was wont t ; await their return before making my plans for the day.

This morning there was no doubt that the southern segment of the circle

had ! een completed, because the scouts had all returned before we started*

and we had in fact taken the tracks of the couple which had gone southwards

to save ourselves the trouble of picking a new path through the bush, and

these tracks we had long ago left at the point where the men had finished their

2-raile radius and had turned off to the right along the circumference. As these

scouts had reported having seen no lion tracks, it was practically certain that

the lions had n- 1 come within the 2-mile circle, and here was their fresh

spoor, travelling in a general direction of west to east four miles south of last

night's zareeba ! Our trackers expressed no doubt whatever that these were

the two lions that we had heard calling, and seemed to think that it was quite

natural for their roars to have been heard distinctly at this distance, and even

at a greater distance still. The country in question was perfectly level plain,

covered with fairly close bush jungle and patches of grass, and the nights

had been perfectly clear and still. I admit that four miles seems to me an

unconscionable distance for a lion's roar to penetrate even under the most

favourable conditions of wind and ground, but I do not remember ever having

seen the question discussed before, or any approximate distance mentioned,

and as it is a point upon which it is obviously useful for a shikari to have

accurate knowledge, I should be much interested to hear the opinions of

others on the subject, which is after all simply a question of acoustics.

Biit this by the way. The hill under which our next camp was to be was

in sight, and the lion tracks led right away from it, so I left my invalid com-

panion and the caravan, and leaving orders for my riding camel to come on

behind, started off with my trusty little Midgan to follow the spoor.
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Tlie soil was soft and sandy—excellent for tracking—but the going was

slow owing to the vagaries of the lions, who behaved in the most erratic and

frivolous way. It almost seemed as if they knew they were being tracked

and were laying themselves out to confound us. They would walk in com-

pany for a few yards, then they would separate and describe mazy circles to

the flanks ; then they would join forces again and have a gambol together,

and then perhaps take a short siesta as shown by the imprint of their forms

in the bare sand. After regaining their breath and composure they would

wander on once more, sedately but aimlessly, till some feckless Digdig or

Oerenuk discovered itself, when one of the pair would try his luck with a

short burst in pursuit. On these occasions, like the Hunting Cheetahs of

our Indian Eaijaha, they seemed to give up the chase at once if their bolt was

shot without immediate success ^ in spite of the fact, in this case, that they

were apparently very hungry, and were finally driven to make the best of

what I should think was very unusual fare for them.

About an hour before coming into view, which we did after three hours

walking, the track of a small leopard struck the path, and the lions had

apparently changed direction and followed it. The "pugs" soon led into

thick grass and bushes, and presently the footprints of the leopard ceased

altogether, the lions reverting to their old track. We had not gone much

further, however, when the trail took us into the shade of a dense laurel bush,

and there the story of poor little "Spot's" disappearance was unfolded

to us. The couple had caught and eaten him, and not a morsel remained ex-

cept the part of the jaws containing the teeth, and the four paws ! They had

evidently caught him just before daybreak, as the rejected scraps just men-

tioned were still damp with the moisture of their mouthings, and moreover

within the next half-mile I put them both up together, bagging the lioness

who broke towards me, but missing the Ion, who unfortunately bounded

away in the opposite direction. She proved to be a fine lioness in the prime

of life, and her intestines were full of the skin and meat of the leopard

The male, which Dr. Donaldson-Smith subsequently bagged, was the same

which I have previously spoken of as having returned and feasted on the dead

body of his wife. They must have been an odd oou|>le with strangely

cannibal tastes.

THE LEOPARD.
(jRgZes pardus).

Leopards are very common all over Somaliland ; there is scarcely a village

that does not involuntarily maintain one or more of these expensive " hangers-

on," but one hardly ever gets an opportunity of trying conclusions with them

in the daytime, and the only other way of getting at them, sitting in a village

aareeba over a live goat, is an amusement that very soon palls upon me, and

I have nothing interesting to chroni&le on tb« subject of this animal-

12
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THE CHEETAH, OR HUNTING LEOPARD.
{Cynadurus jubatus).

Although the Cheetah is not one of the Felidae., it seems natural to consider

him after .the Leopard, Like the latter he is very common, much more so

than would ordinarily be believed, as the sportsman in Somaliland so seldom

meets with the species in the flesh ; but the number of cubs (or kittens, as one

would like to call them), that used to be brought into Berbera and Bulbar a

few years back, afforded sufficient evidence of the fact that they were by no

means scarce. Since then, the export of live animals from the country has,

I think, been put a stop to, and consequently the supply has ceased with the

demand, but I remember when the recognized price for a pair of cheetah cubs

was 3 rupees. They make the most charming pets as readers of the

Journal must have gathered from Major Eodon's interesting note on the sub-

ject. I had two of them for nearly a year, and they were great favourites with

everyone, but their digestions suddenly Tvent wrong without any apparent

reason, and both died of the same symptoms within a few days of each other.

They were most good tempered creatures and never did any harm, but

could never resist stalking the family milch-goat in a playful way when

opportunity offered. She seemed to realize too that they did not mean busi-

ness, and allowed them to take great liberties before she thought of using her

horns. At the same time that we had the two cheetahs, a friend of ours,

Lieut. Stafford, R.E., was bringing up a young lioness, and very often brought

her over for a visit to our pets ; the meetings between them were most edify-

ing. Directly they were confronted, the cheetahs would fly into a violent

rage, and endeavour to get at her, evidently spoiling for a fight : the lioness

on the other hand, though she was much bigger and heavier than they were,

and had she wished could have given them a thrashing in no time, seemed to

be utterly cowed by them, and used to endeavour to slink away directly she

caught sight of them. Unlike the leopard, the Cheetah is a very inoffensive

animal as far as human beings and their flocks are concerned, and seems to

confine himtself to the legitimate chase of wild game.

ANTELOPE.
The Beisa {Oryx leisa).

Oryx are still plentiful in suitable localities throughout the Protectorate,

once you get beyond the Maritime Range ; but in close country, though

the ground may be- a mass of tracks, they are very difficult to find.

They hear you before you see them, and have a tantalising habit of

waiting and watching for you behind a thick bush, and then galloping

off without your knowing it until the tracks reveal the fact. I remember one

day when we were very hard up for fresh meat, I got on to the track of an

Oryx which began behaving in this way, and I was determined to persevere to

the utmost, as unless I bagged him I knew I should have to face the prospecj;

of dispensing with a square meal that day, as well as of the aggrieved
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lamentations of the cook, who, simple being, used to state his morning wants

as regards meat as if it only had to be ordered from the bazaar round the

corner. In spite of my good intentions, however, I had eventually to give up

the chase. The buck stopped every half-mile or so, and seemed to be simply

fooling me. As soon as I had tracked up to within 200 yards of him, I was

informed of his proximity by a clatter of hoofs ahead of the thickest bush in

front of me : the same thing was repeated time after time, but I could never

get a view of him, and eventually had to give up the pursuit as a bad job.

My experience is that they are much easier approached collectively than

singly, and that if you want to make sure of a good head or two, you must

hunt them on the Marar Prairie, or other open expanse of country, where

you can see them in large herds, and pick your animals—a much easier matter

with the Mannlichers and Lee-Metfords of to-day than it was with the

"Expresses" of old.

SWAYNE'S HARTEBEEST.
{Bubalus swaynei).

These ungainly antelope are still plentiful in one or two places, but are

very locally distributed. In the dry season, before the rains, which begin

in April or May, all the hartebeest in the country seem to migrate westwards

towards the Harrar highlands, where the grass has still some life and nourish-

men left in it. At this time unless you have a " permit " for shooting in

Abyssinian territory, it is useless looking for them ; but directly rain has

fallen, and from then until the grass once more loses its moisture, they may

be found in great numbers all over the belt of open prairie stretching east-

wards from Jifu to Toyo. There are none in the Eeserve, and I do not

know of any other ground within the present boundaries of the Protector-

ate, which they frequent, except the above, while at no great distance

further south the Somali form (5. swaynei) is replaced by Coke's Hartebeestj

so that the distribution of the former is very limited.

While scouring the Marar Prairie, on the present occasion, in the hope of

picking up a stray specimen of E. swaynei, I had a curiously interesting morn-

ing, falling in with some old acquaintances out on the open "ban" in the

most unexpected manner possible. I had left the head-quarters of the ex-

pedition for a fortnight on the lightest " field-service scale," with the object

of obtaining a Hartebeest. It was very dry at the time, and water being 20

miles or more away I was encamped near a zareeba of herd-camels, in order

to get the benefit of their milk. I could not remain on the " ban '' or grass

belt, itself, as it was about 10 miles further still from water, and it would

have been too great a strain for my already hard-worked baggage-camels, to

be going frequently such a long tramp to the wells and back. To compensate

for this I had to be up very early in the mornings and to trot down to the

plain on my riding-camel, before the work of the day began. On the morn-

ing in question I had been tramping the mirage-girt plain for two or three
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hours without seeing the vestige of any Hartebeest, when I came across a

confiding herd of Aoul(Soemmering'^3 gazelle), and being short of food in camp

shot a buck for the common larder. As I was walking up to him I sa^w in th»

dancing haze of the distance the figure of a Somali running towards me^

evidently having heard the shot. A few minutes later, while the necessary

" Bismillah " was being muttered over the dead buck, he came panting up^

and in spite of his unkempt locks and altered, jungly attire, the unique and

aggressive squint with which his eyes greeted me told me instantly that he-

could be none other than my old camel-syce, Adan, who had been in my
service up to the time I left the country four years before. He was equally

quick to recognize me, and while he assisted to skin the gazelle we had a talk

over old times. He told me that when I had left the Somali Coast he had

gone back to his tribe in the interior and had never vi&ited the Ports since,

but had been, doing a little trade on his own account, and that when he heard

my shot he was hurrying across the " ban " to catch up his caravan which

was then en route to Harrar with trade-goods. When he gave me the direc-

tion I could jxist make out a series of tiny black specks, on the -trembling

horizon, representing his string of camels. It would have been death to-

him to lose his party on this thirsty prairie, so as soon as the buck was cut

up I presented him with my blessing and as much meat as he could carry,

and we went our several ways, each thinking, I expect^ of the unlooked for

coincidence of our meeting.

But yet another surprise was in stare for me that morning. I must

have been walking fo-r quite three- hours after parting with Adan, and

was beginning to feel inclined for some lunch, (in this case a stick of

chocolate,) when I descried with my glasses, far away on th&

open ban, a small black object which puzzled us a good deal. We knew

there were no village encampments for many miles around, and it could

not be a halting caravan, because the spot was nowhere near any of the

camel-tracks crossing the Hand, and yet, after another good look, we came

to the conclusion that it could be nothing else than a Somali hut j but what

was it doing in such a place at this inhospitable season ? Another half-

hour's walk would decide, so we trudg^ed on towards- it.

As we got nearer it became evident that it was a rough shelter of sorts,

and must be inhabited,, for after going a little further we put up a Spotted

Hyaena out of the grass,, and he was not likelj to be in such close proximity

for nothing. Sure enough when we got up to within 20 or 30 yards we
made out two Somalis asleep beneath a rough awing consisting of

two or three camel-mats stretched over four upright sticks, and as,

awoken by our approaching footsteps, they got up and peered around, what

was my surprise to be greeted with " Good morning. Sir," in excellent

English, and to recognize in the speakers two Midgan shikaris who had

Toeen formerly well known to me One of them had been severely mauletJ
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by a lion four years before when in the company of an English sportsman

and had been for months under my eye in the Berbera Hospital, recovering

from his wounds. The other, who was the brother-in-law of the first, had

also been a shikari, and as such had been one of the best trackers among hia

craft, but having been reported by more than one sportsman for funking

in the presence of dangerous game, he was not subsequently allowed to serve

as " first shikari," Being too proud, I presume, to go in a humbler capacity,

as he might have done, he and his crippled kinsman had joined forces, and

having reverted to the primitive habits of their tribe, were hunting and

trapping for their livelihood, in the Hand. At the present time they were

engaged in the doubtful pastime of killing ostriches by snare and poison,

as they had to confess. Just beyond their little shelter, in a slight dip in

the surface of the plain, they had put up a tiny zareeba, wherein were their

grass vessels of water and the other scanty necessities of their frugal

existence ; there too were the results of their labours, a number of Ostrich

eggs, in rows beneath the thorn fence, and a few strips of the meat of the

great bird, in the form of "biltong," (which was their only food) spitted

to dry on the thorns thereof. The two camels which completed their menage

and which they seat for water every ten days or so, were now away with

their women at the wells, a day and-a-half's journey distant,

I remonstrated with them regarding the poaching character of their

present occupation, but after all, as they ventured to point out, they must

live, and this was the only life they knew, a precarious one enough in all

conscience ; moreover they were in Abyssinian territory, where some one

else would poach the ostriches if they did not ; so I did not feel able to say

much. The following were their methods, and I confess to being much
interested in the details of them.

No. 1. When one of the party, in the course of his rambles over the

prairie, alights on the nest of a pair of ostriches, (which, except for

the absence of water in close proximity, is very similar in appearance

to that of Grus antigone, the Indian Sarus) he entwines the coarse stalks of

the nearest tussock of grass, so as to form a small screen or lair, wherein he

squats with his bow and poisoned arrows and awaits the return of the old

birds. Then if all goes well and nothing awakens the suspicions of these

wariest of bipeds, the insidious poison of a single arrow fairly planted any-

where in the flesh, slowly but surely does its work, and the unlucky bird is

eventually brought to bag.

No, 2. This is the more scientific device if more unscrupulous in its

ingenuity. A number of bright yellowish-green berries or pods are collected

of which ostriches are very fond, and which in size and appearance very

much resemble the outer green shell of the horse-chestnut ; these are

filled with the same"Wabai" or poison that is used for the arrows and

of which prussic acid is, I imagine, the chief element, as it is obtained by
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boiling down tbe leaves of a laurel growing on the Golis Range and other

high altitudes. Its efiBcaciousness depends entirely upon its freshness and the

care with which it is prepared. The plan of action is then as follows :

filling their pockets with the poisoned berries the Midgans start out at dawn,

each leading a camel. As soon as an ostrich is sighted (they are almost invari-

ably feeding at this early hour), a bare patch of ground is selected, near

which the unsuspecting quarry is likely to pass, and the shikaris then

separate, and by keeping at a suflBcient distance and driving their camels

judiciously but naturally along, themselves concealed on the off side of them^

they endeavour to head the birds imperceptibly towards the berry-strewn

patch. Ostriches, as is well known, are very long and quick-sighted birds,

and once they descry the bright berries, they make at once towards them.

The effect of the poison is narcotic ; after swallowing one or more of the

berries the bird soon becomes drowsy, and in the course of time gets the

staggers and sinks to the ground, when the Midgans come up and either find

it dead or put an end to it. They told me that once a berry had been swal-

lowed they seldom lost a bird, but that they sometimes had to follow for

many hours before the final collapse.

I endeavoured to take a photo of the deeply scored and shrunken shoulder

of the individual who, as before mentioned, had been mauled by a lion, but I

am sorry to say it was a failure. I got a very good picture, however, of their

characteristic little zareeba and its quaint contents. By the time I had taken

my photos and they had cooked a repast from my venison for my followers

and themselves, the day was far gone, so after a short but unsuccessful

attempt to stalk a herd of Oryx which had meanwhile grazed into view, I said

goodbye to my hosts and set out again across the " ban " towards home. The

day's work had been very unproductive as far as Hartebeest were concerned,

but I would not have missed it for a great deal. As for the latter, the

Midgans, who knew the ground thoroughly, assured me that I might search

the Hand over and over, but should not see a Hartebeest again till the next

rains fell ; they had all migrated westwards to the Abyssinian highlands

where grass and water still existed, I had been under the impression that

Hartebeest, like most other African antelope, did not require water, but ac-

cording to the Midgans an occasional drink is a necessity to this species, when

the grass gets too dry.

THE GREATER KOODOO.
(Strepsiceros hoodoo).

This grand beast is, and always will be, so long as the race survives, the

finest trophy to be obtained in Somaliland. They are still numerous on the

slopes of the Golis Range,, and are to be found, less plentifully, in suitable

hill country all over the Reserve. Out of this circumscribed tract, and.

supposing that the latter is intended to embrace both the northern and

southern slopes of the Golis,—(this point is not made clear in " The Rules.
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for Sportsmen'' as at present worded),—I know of no locality where one can

any longer count on meeting with them, so that without special permission

to shoot in the said Reserve the sportsman has little chance of obtaining a

specimen.

Even granted the " special permission," the old buck Koodoo, like his

parallel the Markhor of the Himalayas, is at all times a very difficult beast

to circumvent. He lies up all day in the thickest cedar forest he can find, and

only comes out at night to feed, returning to his shady retreat by sunrise.

Tracking him up, except in rainy weather, is excessively difficult and fluky,

as the crackling of your footsteps on the dry leaves and undergrowth warns

him of your presence long before you can see him, and time after time your

labour is only rewarded by the sound of his horns crashing through the

brushwood as he gallops away out of sight. I have been out morning and

evening for a week together, putting up two or three in this way every day,

without ever setting eyes on one. On the other hand, the females and small

bucks that you do not want to see constantly appear in the open at all hours

of the day.

LESSER KOODOO.
{Strepsiceros imberhis).

The Lesser Koodoo are, I think, on the whole less plentiful now than

their bigger brethren. As with the latter there are Very few in the present

Protectorate except in the Reserve, where, however, in one or two localities

they are still fairly common.

Captain H. G. Swayne, I see, speaking of the Lesser Koodoo in hig
" Seventeen Trips through Somaliland," mentions that the finest buck that

he has seen or heard of carried horns measuring between 27 and 28 inches

and that •' the average length of a good buck's horns is about 25 inches."

I hesitate to differ from him, but cannot help thinking that in this latter

remark he rather over estimates the average. What with the trophies brought
in by numerous shikar-parties, and other horns passing through the Customs
Houses at the Ports, I have seen a large number of Lesser Koodoo heads

but with the exception of the pair mentioned by Captain Swajne I know
of no others touching 27 inches, and anything over 24 I should consider

very rare now-a-days. An average head I should put as low as 21 inches.

Hitherto I had always associated the Lesser Koodoo with scenery forming

a fitting background to his handsome presence ;—green, shady glades, and
fresh pastures ; but recently I met with them in such unlikely spots that I

could hardly believe my eyes when I saw them. On both occasions it was
far into the Hand, and at a season when there was not a drop of water for
thirty or forty miles, nor an atom of verdure—nothing as far as the eye could
reach but a boundless expanse of parched prairie, studded here and there

with a patch of mimosa trees or umbrella-shaped bushes, innocent of a single

green leaf, and thirsting like the soil on which they grew, for the rain that
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seemed to be never coming. Truly the graceful buck, as he waded through

that undulating sea of aun-bleached grass, appeared utterly out of keeping

with his surroundings.

There seems to be a good deal of confusion among travellers in Somaliland

as to the distinctive names for Koodoo and Lesser Koodoo, and this is not to

be wondered at, for Somalis themselves often confound the two in the most

aggravating and ignorant way. The reason, I think, is that the haunts of

both species in many places overlap ; that is to say, the Lesser Koodoo fre-

quents the shady tree-jungle fringing the bases of the same hills whose

heights are tenanted by his greater congener, and the latter again, especially

the herd bucks and females, come down at night into the low country to feed.

Thus I have myself come upon a buck of the larger species when in search of

the smaller on the flat below the range of hills from which the venturesome

individual had probably strayed.

When living in Somaliland I took a good deal of pains to clear up the

confusion of names abovementioned, and my endeavours brought me to the

following conclusions :—
(1) " GoDiR " applies to the Greater Koodoo in general, both male and

female.

(2) " GoKiALEH " or " GoKiALEH GoDiR "" are the terms used to :parti-

cularise a fully furnished buck of the larger species.

(3) " Ader yu " or " Anderio " is generally used for the Lesser Koodoo,

butiis frequently applied to the females and small fry of both species.

(4) " Arreh." Finally, if you wish to make a Somali understand that you

want a Lesser Koodoo buck with good horns, you must employ yet another

term" Arreh," pronounced with a strong roll of the *' r " s.

THE GAZELLES.
I will take these in the order given in the latest authoritative work on the

subject, Sclater and Thomas's " Book of Antelopes," still in course of publica-

tion in parts. This is a work which an intending visitor to Somaliland should

lose no opportunity of studying. He will find therein the most recent infor-

mation regarding the various Somali antelopes, and will learn at the same time

in what way he can be useful to science without much extra trouble to himself.

The Bottle-nosed Gazelle {Gazella speJcei)

and

The Lowland Gazelle {Gazella pehelni).

With regard to these two varieties there is likely to be some perplexity in

the minds of those familiar with Mr. Inverarity's note on the Mammalia of

Somaliland in Vol. V. of this Journal. At that time the Gazelle found in the

maritime plain was known as G. spekei, later on, however, on the subject

being gone into afresh, the type of Speke's discovery was found to be of the

" bottle-nosed'' kind, and so the names had to be changed about, t)eing now

accepted as above.
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i shall refer to them here by the names by which they seem familiarly

known among sportsmen, viz., the " Bottle-nosed " and the " Lowland, ''

respectively. Lafarook, about 40 miles from Berbara, on the way to the

Jerato Pass, is approximately the point at which the Lowland variety ceases

to be met with and the range of the other begins ; in fact, while encamped

near the wells of that name we found the two kinds indiscriminately. On

the isolated plateaux in the neighbourhood, I saw the Bottle-nosed in great

numbers when hunting Baira, while at the foot the Lowland species was

predominant. On one occasion, when stalking some Baira, I came across a

herd of at least 40 of the former, including some very fine heads, and they

allowed me to come quite close up to them, but I was too anxious about the

rarer antelope at the time to fire at any of them.

The marked difference in the appearance of females of the two varieties

has not, I think, been sufficiently explained and drawn attention to in

books on the subject. Their horns are altogether unlike. In the case

of the Lowland Gazelle the does' horns are very thin and smooth

and much straighter than the bucks', and as a rule hardly show at all

in life, being hidden by the ears ; whereas, in the case of the Bottle-nosed,

the females' horns are exactly like the males, only slightly less massive ',

in fact, among a herd in the field, I defy anybody, without a prolonged

use of the field-glasses, to distinguish a buck with medium-sized horns, from

a doe.

Soemmering's Gazelle (Gazella soemmermgii).

" Aoul," as they are commonly called, are still plentiful in the Bulbar

Plain, and in flat country throughout the Protectorate.

Clarke's Gazelle or Dibatag {Ammordorcas clarJcei)^

Waller's Gazelle or Gebenuk {Lithocranius walleri),

Baira Antelope or Baira {Dorcotragus megalotis).

It so happens that Messrs. Sclater and Thomas rcomplete their monograph

of all the known Gazelles with these three species of the Somali Fauna, and

oddly enough each has been considered to constitute a distinct Genus.

In this connection I take the liberty of quoting in extenso the interesting

remarks with which the Authors of this delightful work preface their

account of the Baira Antelope. They write :—
" We will conclude the long series of Gazelles with three abnormal forms,

" each constituting a genus of itself, which j curiously enough, are all restrict-

" ed to N.-E. Africa. As regards the first two of them, there can be no

" question, we believe, of their close alliance to the Gazelles, Ammordorcas

" being in several respects intermediate between Gazella and Liihocranius,

" and leading on to that most specialized form of the group. About the

" correct position of the Baira, however, there is considerable doubt, and
** it is quite possible that a more natural place for it in the Antelopine series

" may be hereafter discovered."

13
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About the Dibatag and the Gerenuk I have little to tell that has not

Iready been told by others. The latter seem to be ubiquitous throughout

the country, excepting the summits of the mountain ranges. In the " Book

of Antelopes " there are beautiful plates of both animals in the most life-

like attitudes, but the colouring of the Dibatag therein lacks a little the

distinct bluish-grey tint which pervades the animal as one sees it in life

but which is in a great measure lost in the made-up skin.

The known range of this antelope has extended considerably since the

Australian sportsman after whom it was named first obtained specimens of

it in 1890. On our present expedition we began to meet with it about 20

miles north of Darror, on the southern edge of the Haud, and continued to

find it westwards as far as Aware, near Milmil, South of that line it has

been traced almost to the River Shebeyli, and now Messrs. Sclater and

Thomas tell us that it has turned up again near Mount Kilimanjaro in

German East Africa, so that we may reasonably expect that some intermedi-

ate habitat exists and will be brought to light before long.

The high grass prairie, studded with open tree jungle and mimosa bushes,

which, in Somaliland at all events, forms the usual haunt of the Dibatag,

is just the sort of country through which the Ehino, too, delights to

wander ; and I have little doubt that when the distribution of this

interesting antelope has been fully ascertained, it will be found that where

the Dibatag is, there is the Rhino also.

In such ground as I have mentioned as being the favourite resort of the

Dibatag, it is naturally very difficult to see them on foot, and one may easily

pass or put up animals, quite close at hand, without knowing it. I would

accordingly recommend any sportsman who treats himself to the luxury of a

riding-camel, to bring the latter into requisition when hunting Clarke's

Gazelle. You will certainly see many more of them from the back of

your camel than you would from the ground, and so far as my own

experience goes, you will find it much easier to get shots, for the chances

are that instead of putting up the animal at very close quarters and

getting a difficult. " flying " shot, as he bounds away through the long

grass, you will see him with your glasses before he sees you. You can then

quietly slip down from the back of your camel and do a careful stalk (in

the course of which an occasional ant-hill of the obelisk pattern will very

often assist you much in keeping your direction) and the result will be a

much more steady and satisfactory shot than would otherwise have been the

case.

On an emergency you may even try a shot from your perch, as the ordinary

riding-camel is quite indifferent to the report of a rifle fired from his back.

The only objection is that when you slacken the rein to take the shot, the

faithful "ummin-bird" has an aggravating knack of squirming his neck

round to watch the interesting operation.
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The Dibatag is, I thiuk, the only important Somali antelope which has

not been represented in this Journal, so a photograph of it accompanies

these notes.

As regards the size of its horns, 12 inches on the curve, without following,

the crenulations, seems to be the outside measurement ; in fact, I have seen

nothing longer than a pair of horns which I sent to the Society's Museum
some years back, and which, if I remember right, just taped that amount.

The female carries no horns.

The Baira.—Soon after our expedition left the coast we were passing

through that part of the Guban, or low country, where I had met with the

Baira in 1895, and I made a point of spending, a couple of days on the top of

one of those inhospitable-looking tablelands, whereon it has elected to dwell,,

in the hope of extending my slight acquaintance with this puzzling little

antelope, I am glad to say I was not disappointed.

The plateau selected was a large one, and game was more plentiful than I

expected ; in fact during the two days I spent there, I must have seen quite

40 animals altogether. They were as wild as hawks, however, and I only

succeeded in obtaining a single specimen, but chiefly owing to my bad shoot-

ing. I was using a Mannlicher that I had only just received from England,

and though I afterwards got to like it exceedingly, at this time I was quite

at sea with it and could not hit a haystack ; but my second introduction to

the Baira, if not very successful from a marksman's point of view, was other-

wise most interesting, and I was able to learn a good deal of their habits

They seemed to be always in families of 5, 6 or 7, and to graze, for choice,

out upon the rock-Strewn surface of the tableland. When disturbed, they

invariably kept to the flat as long as possible, only taking to the steep side?

when finally driven to it. On such occasions, once over the crest and out of

sight of their pursuers, they would lie up in the most artful manner, under

any rock or shrub that came in their way, and if no such haven was available*

they would stand or crouch perfectly motionless, in the open ; even then it

was almost impossible to detect thent, so exactly does their colouring match

the general tint of their surroundings. One of them tried to pursue these

tactics on the open plateau, in full view of me. I had been stalking a family

of them which I had seen grazing out on the crest, but they had descried

me almost as quickly, and at once galloped away towards the end of the

plateau ; there, however, they apparently found the scarp too precipitous,

for they pulled up suddenly and streamed away to my left. The crest at

this point was very narrow, and I did a sprint at my best pace in the

hope of cutting them off before they disappeared down the slope, but

they all eluded me except one, which, evidently thinking it had aot

sufficient time to make the edge before me, stopped and crouched like-

a frightened hare behind a boulder, hoping, ,1 suppose, to escape observa-

tion. She proved to be a doe, and let me watch her for two or threa
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miautes and finally walk right up to her, before she made up her

mind to jump to her feet and scamper off for dear life after her com-

panion,

Baira are to my mind the most difficult to approach of all the Somali

antelope, racing away for all they are worth the moment they are disturbed

by man or beast—so different from the Bottle-nosed Gazelles which haunt

the same plateaux, and which on this occasion I found in greater numbers

and more confiding than I have ever seen them before : owing no doubt to

the fact that on these barren-looking expanses of black shingle, they are

very seldom disturbed by the hunter.

The Plate of the Baira or " Beira," (as the authors spell the word) in the

the " Book of Antelopes " seems to me to be quite perfect, both in shape and

colouring.

Two more forms complete the Antelopine group, as represented in Somali-

land, namely the Klipspringer ; and the Digdig, in three varieties.

Okeoteagus saltator {The Klipspringer).

I ha,ve little to add to what has already been recorded about this beautiful

little creature—" Alakud," as the Somalis call him. He is not much shot,

and therefore has not perceptibly decreased in numbers. Wherever you find

the Larger Koodoo, there you may expect the Klipspringer ; he also inhabits

the precipitous sides of the same tablelands which form the favourite

haunt of the Baira ; but, unlike that species, confines himself entirely to the

steepest slopes, whereon he loves to skip from crag to crag in the most

break-neck fashion possible : I have never seen him take to the flat under

^ny circumstances,

Madoqua phillipsi,

Madoqda swaynei,

Madoqua guntheri.

Thus a,re the three varieties of the Sand Antelope or Digdig designated by

zoologists ; Somalis distinguish them by the names " Goyu," " Golass,'''' and

" Gussli, " respectively. Captain Swayna has given an accurate description

of them all, upon which I cannot improve. They are excellent eating and

very plentiful, and consequently nearly every sportsman shoots a goodly

number of them, but to the majority they are all " Digdig " simply, and as

such are only looked upon as pleasant a^dditions to the often monotonous bill^

pf-fare. There is still, however, a good deal to be done in the way of deter-

mining the limits of the distribution of each of the three varieties, and in this

travellers could materially assist by keeping the skins and skulls of those

shot, and carefully ticketing them with a brief note of the sex, date and

locality. We obtained specimens of all three varieties between Berbera

and Milmil, the first and second overlapping in one locality and the

second and third in another, I cannot recall the name of the camping-

pjace in the fornier case, and have not present access to the skins for
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reference, but I find from my diary that a small isolated hill called " Sugul,"

a few miles N.-E. of Milmil, was the most northerly point at which we met

with Madoqua guntheri, and there its presence was confined to the slopes

and immediate vicinity of the hill itself, whereas M. swaynei was the com-

moner form in the surrounding neighbourhood. The first two varieties are

not always easy to be distinguished, without specimens or skins for com-

parison, but the " Gussli " is at once recognizable by its abnormally long

snout, its larger proportions, and by the rattling " guss-guss-guss " (giving

rise to its vernacular name) which it utters when disturbed, and which is

quite different from the shrill whistle of the other two,

MISCELLANEOUS.
In the foregoing pages I have touched upon all the larger Mammals usually

included in the collections of expeditions that do not penetrate further than

the River Shebeyli, but there are still a few more interesting animals,

that the traveller in Somaliland hears little about, because so rarely met

with by human beings ; though not necessarily rare in themselves, they are

worth passing mention.

(1) The Lynx {^Felis caracal), the " Gududonneh " of the Somalis, Dr.

Donaldson-Smith and I saw one specimen of this species whilst riding one day

ahead of the caravan to a new camp, but by the time we had dismounted it

had disappeared in some grass where tracking was impossible.

(2) The Serval Cat (^Felis serval). The Somalis have given the name" Sheb-

eyl Adari" (another form of "Harrari") to one of the cat-tribe with which they

are acquainted, and I think it must be this species, which is known in Abyssinia

also, but I have never been able to make quite sure, only having had a skin

to illustrate my inquiries by ; I think there is little doubt, however, that the

animal is fairly common in the Protectorate, and although none of us

actually saw one on our recent expedition, one of our number, Mr, Carlyle

Fraser, who was familiar with it further south, on several occasions, told

us that he had come on its tracks.

(3) The Aard-wolf (Proteles cristatus). Here again I am in uncertainty aa

to the Somali name. The animal frequents open ravine-country, similar to

that in which one finds the Chinkara in India, I have never obtained a

specimen but have twice seen them ; they are not unlike a Striped Hyaena in

miniature.

(4) The Ant-Bear (Orycteropus cBthiopicus) or " Kharendi " of the Somalis.

This curious animal, the subject of one of the Plates, is very common indeed

in many localities, but being entirely a night-feeder it is hardly ever seen.

Before I met with the creature I had often come across numbers of deep, round,

.and apparently purposeless holes, sometimes dug right along a camel-track

at almost regular intervals, but from the explanations of my followers I had

come to the conclusion that they referred the pitfalls to the Badger, which

last exists in the country, and it was only when this specimen came into our
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hands that I discovered with certainty what the " Kharendi " was. We obtain-

ed it in a curioua way. Dr. Donaldaon-Smith was sitting outside his tent

one day, waiting for me to return to breakfast, when some Midgans passed,

driving and dragging this poor beast along. On being stopped and questioned,

they told him that it had got caught in a snare which they had set for Oryx,

and that they were going to take it into Berbera to sell. They appeared to

be very rough with it but it did not bear any outward marks of injury, and

seemed to be only paralysed with fright and exhaustion, so we negotiated for

the purchase of it, and finally obtained it on the understanding that we would

pay double the price now settled, if we succeeded in transporting it to the

Coast alive. The poor beast never rallied, however, and died a few hours

later, and on skinning it we found that it had been injured internally, and

was badly bruised about the back and hind-quarters as well.

The Ant-Bear is classed by the faculty among the "Edentata" or tooth-

less mammals, but this adjective is not altogether applicable to him, for

although be is not furnished with canine teeth or incisors he does possess a

set of back teeth of sorts, and is not therefore under the necessity of swal-

lowing his food whole ; not that it would necessarily give him indigestion if

he did, for his food consists almost entirely of termites, for the collection of

which nature has provided him with a long thin slavery tongue, which, like

the lizard, he can extend to a great distance and can penetrate with it the holes

and crevasses into which the ants take refuge. His skin is thick and coarse,

resembling a pig's, and covered sparsely with grey hairs, which get darker and

thicker on the thighs and legs, in fact he has been sometimes called the Earth-

pig or Ant-pig for this reason. Altogether,with his abnormally long snout and

ears, and extraordinarily massive tail he is an uncanny object to look at. The

tail, as maybe imagined from its thickness at the root, is almost rigid, and the

animal cannot apparently call upon it to perform the usual ofiBces of a long

tail, such as flicking off flies or acting as a punkah. He could hardly have

been endowed with such a peculiar appendage except for some special purpose,

and the extraordinary development of muscle on the underneath part of the

root leads to the conclusion that he extends it straight out behind him and

rests his whole weight on it, in order to steady himself while engaged

in digging, with those powerful curved claws of his, for the ants which

form his staple food. Of these claws he has four on each foot in front

and five behind, and they are either very uncomfortable to walk upon,

or else the owner is afraid of getting them blunted unnecessarily, for he

walks only on the outside of the sole, turning the claws inwards and

upwards so that only the digit corresponding to our little toe touches

the ground. As might be expected the Ant-bear lives in a burrow which

he excavates for himself, but it is said that he is not always allowed

to enjoy the fruits of his labours, for the Hunting Dog sometimes annexes

it, and in South Africa the Steinbok, according to one writer, takes refuge
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therein when pursued. These facts bring one's thoughts to the question of

self-protection. How is the Ant-Bear endowed in this respect ? I confess it

is rather a puzzle. The thought exercised us much when the subject of the

photograph was alive in our possession ; he seemed so harmless and helpless

in every way and yet looked so fat and succulent withal, that one would

expect him to be an easy and desirable prey to any carnivorous animal strong-

er than himself, including man. He has no teeth which he could use for

biting purposes, nor scales to preserve his own sl>in, like others of his

persuasion, and, during life at all events, there was no unpleasant smell

attached to him ;
we found however when we began to skin him and prepare

his skeleton, that the flesh did give off a very pungent and sickening smell, and

if the flavour of it is at all in proportion, the creature's apparent immunity

from the attentions of other better-armed animals is partly, though insuffi-

ciently, explained.

The Ant-Beaf is found from the Cape to Abyssinia, the southern form
being known aS Orycteropus capensis and the northern as 0. cethiopicus

the differences between them are however very slight, I believe, and when
more specimens are available for comparison, they will probably resolve

themselves into mere local variations. The one obtained by us is presumably

the form cBthiopicus.

I have said nothing about the Hyaenas and Foxes or the Wild Dog nor

is there much to be said. With the Hyaenas, Striped and Spotted most
people are familiar as they are to be seen in every Zoo

; the latter variety

is much the most common in Somaliland, and is a more or less constant

nuisance to travellers, ever ready as he is to prey upon any unwary camel or

other animal straying from the caravan. The Wild Dog of Somaliland I have
never seen alive, and I do not think that in this part of Africa, at all events

he exists in such numbers as his Indian cousin does with us. If he does

he certainly lives a much more retired life, and does not scare game to the

game extent. As regards Foxes, sportsmen might help a good deal as in

the case of the Digdig, by shooting a specimen occasionally and making a
note of the locality. Unless there is an unusual margin of difference in the

colour and texture of the coats of individual specimens dependent on
season or locality, I am inclined to think the country is responsible

for more species than is generally supposed. We were under the impres-

sion that we obtained three varieties, exclusive of the pretty little black

species, which always hunts in couples, and is known by Somalis as the
" Gol-waraba," the word *' Waraba " being used by itself for the Spotted
Hyasna. Our collections of skins, however, are still under examination so I
cannot say anything authoritative on the subject.

About the small mammals, Birds and Insects, which we collected I can say
little or nothing for the same reason, namely, that the collections are still under
examination. Among the former the Hares and Conies («* Bowna " in Somali)
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are each represented in two or three varieties, and are interesting to the

collector ; and of the second of tl\,ese two families, besides what we actually

obtained, I saw a single specimen of another variety which I have never heard

of before in Somaliland, and which I believe to be that known further South

as Burchell's Eierax. I put it up at my feet on the same solitary hill,

" Sugul " by name, which I mentioned as being the spot where we first

met with Giinther's Digdig. I had an Express rifle with me at the time, so

the funny little creature escaped destruction, and though I revisited the place

two or three days in succession, in the hope of meeting with him again, or

one of his relations, I was never successful.

Excepting the Eagles and Vultures, which seem to travel the world over,

the Ornithology of Somaliland possesses so little in common with that of this

continent that it conld have no interest for any but specialists in that branch

of Natural History, and moreover any observations from me would be prema-

ture, pending the classification of our collections by competent authority.

The same remarks apply to the results of our labours in the collection of

Ileptiles, Insects, etc., in dealing with which I should be very soon out of my

depth. Even were it not so, these notes have already reached such alarming

proportions that I should fear to trespass longer on the patience and

indulgence of my readers.
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LES FORMICIDES DB L'EMPIRE DES INDES

ET DE CEYLAN. .

Pab Auguste Foeel,

Part VII,

{Continued from page 65 of this Volume^

4me Tribu PONERII.

7me Geure Centromyrmex, Mayr,

= Spalceomynnex, Emery,

C.fece, Emery.

9, Fourmi de 4'5 4 5 mill, (forme typique) on de 4'3 ^i 4*6 mill, (var.

eeylonicus), reconnaissable facilement a son metanotum, dont la face basale

est profondement creusee en selle, k son pedicule petiole devant et surmonte

derriere d'une ecaille tres epaisse (var, ceylonicus) on d'un noend (forme

typique), a son abdomen proprement dit sans resserement appreciable aprea

le ler segment, a aes funicules epais, dont les articles, plus larges que longs,

ne forment pas de massue distincte et h ses mandibules encore triangulaires,

mais etroites, allongees et faiblement on a peine denticulees a leur bord

interne, Antennes de 12 articles. Pas d'yeux,
.

Roussatre, mediocrement poilue, Luisante, Tete et thorax assez forte-

ment ponctues. Abdomen lisse sauf les points piligeres,

^. (De la var. ceylonicus). L. 4'3 mill. Mandibules tres courtes, triangulaires,

sans dentSi Antennes courtes, Tete arrondie. Yeux mediocres. Epistome ires

convexe. Thorax court et large. Mesonotum grand, h sillons convergents,

Le metanotum forme une forte convexite. Pedicule avec un petiole deprime

et, derriere, avec une ecaille assez mince, echancree en haut. Abdomen a

peine retreci apres le ler segment. Valvules genitales exterieures triangu-

laires, larges, dirigees en bas. Pygidium sans pointe. ^iles courtes, n'atteig-

nant pas I'extremite de I'abdomen, hyalines, pubescentes, a tache marginale

et nervures brunes, ayant deux cellules cubitales, une cellule radiale fei'mee

et une discoidale,

Tete et thorax assez luisants, irregulierement sculptes ; abdomen lisse.

Pilosite brunS,tre, assez abondante. Noir. Pattes et antennes brunes,

Pris avec les $ par M. Yerbury a Ceylan. Sans cela on douterait presque

de I'identite generique,

Bhamo, Schwegoo, Prome, Palon en Birmanie (Fea) (forme typique).

Ceylan, $ et (^ (Yerbury, Simon) : Var. ceylonicus nov, var. Cette variete se

distingue par sa taille plus petite, par ses mandibules presque sans trace de

denticulations a leur bord terminal, par ses antennes d'une idee plus courtes

et plus epaisses, et par le noead du pedicule qui est bien plus transversal

ou squami forme (deux fois plus large que long
;

li fois a peine chez le

Fece).

U
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8me Genre Leptogenys, Eoger.

= Lohopelta, Mayr (Subgenus).

Tableau des ouvrieres.

Mandibules lineairea, sans bord terminal, tr^s longues, laissant,

nieme fermees, un fort espace entre elles etle bord de I'epis-

tome 1. (S, O. Leptogenys, sens, strict,—Roger.)

Mandibules plus oix moins etroites, tout au plus sublineaires^

ayant au moins un bord terminal court, plus on moins dis-

tinct, at s'appliquant assez exactement contre le bord de

I'epistome, lorsqu'elles sont fermees... 2. (S. G. Lohopelta—Mayr.)

1, TSte bien plus large que longue, elargie devant, retrecie

derriere. Mandibules courbees sur toute leur longueur,

quoique moins fortement au milien. Deux dents courbees

sous le bord anterieur de la tete, devant, Epistome triangu-

laire devant, avec un rebord membraneux tres etroit. Une
grosse ponctuation espacee, assez superficielle, mais fort

distincte sur le thorax, moins sur la tete et le pedicule. L,

6'8 a 7*3 mill L.falcigera—Eoger,

Tete aussi longue que large, a peine plus large devant que

derriere, Mandibules courbees vera leur bfase et vers leur

extremite, mais pas dans leur partio moyenne. Le bord

anterieur inferieur de la t^te n'a que deux tres petites dents

droites et fort laterales. Lobe anterieur de I'epistome assez

arrondi, faiblement feston^ et portant un assez large rebord

membraneux jaunfi,tre. Tout le corps mat, tres finement

sculpte, sans aucune grosse ponctuation espacee, Les yeux

sont presque aussi eloignes de Tangle anterieur de la tete

que leur diametre (moins chez la falcigera). Entierement

couverte d'une fine pubescence grise, pruineuse, L. 6*8 a

7 mill L.pruinosa, n©v. spec.

2, Articles 3 a 6 des funicules beaucoup plus larges que longs.

Long, 4*5—4*7 mill, Roussatre, Tres luisante, lisse,

poilue. Mandibules assez courtes, a bord terminal tridente.

Yeux tres petits, Tete rectangulaire, Dos du thorax h

peine convexe, sans echancrure. Ecaille tres epaisse, nodi-

forme, arrondie en haut L. crassicornis—Emer'y,

Articles 3 a 6 des funicules au moins aussi longs que larges ... 3

3, Pedicule surmonte d'une ecaille large, tout-^-fait comprimee,

n'ayant qu'un seul bord obtus. Tete large. Corps robuste. 4

Pedicule surmonte d'un noeud ou d'une ecaille tres epaisse,

nodiforme, ayant un bord anterieur et un bord posterieur.

Tete en general etroite
; corps plus ou moins etroit et

allonge „ , , 6
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4. Lobe anterieur de I'epistome termine devant, au milieu, par

trois dents, Tete luisante, abondamment et fortement

ponctuee. Articles 3 a 6 des funicules aussi larges ou presque

aussi larges quo longs. L, 5'5 k 5"8 mill... L. dentiloUs, nov. spec.

Lobe anterieur de I'epistome sans dents. Tete n'ayant que

des points epars. Poilues, luisantes „ 5

5. Articles 3 A 8 des funicules beaucoup plus longs que larges.

Epistome termine devant par un angle obtus et arrondi,

sans rebord distinct. D'un brun de poix fonce. L. 7'5 h

9 mill L. ocelli/era—Roger.

Articles 4^8 des funicules aussi larges ou plus larges que

longs. Epistome termine devant par une portion mediane

subtronquee qui forme un rebord lamelliforme d'un roux

transparent. Couleur roussMre. L. 6"8a7'5 mill... L. birmana,.

nov. spec.

6. Premier segment de I'abdomen (apres le pedicule) sculpte, tout

au moins abondamment fourni de gros points enfonces ou

fossettes 7

Premier segment de I'abdomen lisse et tres luissant 8

7. L, 9'4 k 9*6 mill. Tete rugueuse et mate, sans rides trans-

veraales, avec des rides longitudinales devant ... L. iinghamii;

nov. spec

L. 6*75 mill. Tete transversalement rid^e derriere. Thorax,

pedicule et premier segment de I'abdomen grossierement

rugueux L. aspera—Andre.

L. 5*5 mill. Entierement ponctuee, sauf quelques ridea sur la

face declive du metanotum. Lobe anterieur de Tepistome

triangulaire, arrondi a son angle anterieur... L. punctiventris—
Mayr.

L. 4 a 4"4 mill. M^me sculpture, h peu pres, que la prece-

dente. Lobe anterieur de I'epistome avec une portion

mediane fort r^trecie, fort avancee et tronquee h I'extremit^. L. hys-

terica, nov. spec.

8. Pedicule surmonte d'lme ecaille tres epaisse, plus ou moins

tronquee devant et derriere, mais toujours plus large ou au

moins aussi large que longue (sauf chez une race de la

L. diminuta) 9

Pedicule surmonte d'un noeud comprime lateralement, tou-

jours plus long que large, tronque et elargi derriere, lente-

ment retreci et abaisse d'arriere en avant. Epistome avec

une carene aigue. Lisses, luisantes, noires 16

9. Tete entierement lisse et luisante comme le reste du corps
; k

peine quelques stries effacees tout pres de I'articulation des
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antennes. Kelativement assez robuste. Avant derniers

ai tides des funiculea un peu epaissis, presque aussi larges

que longs. Mandibules assez larges, avec 4 dents plus fortes

vers I'extremite du bord terminal et 6 tres petites vers sa

tase, Brun^tre, finement poilue. L, 4"5 mill, L. lucidula—Emery.

Tete lisse etluisante, mais avec une ponctuation assez grossi-

^re, reguliere, fort abondante qui manque a la lucidula.

Eeste du corps lisse et luisant. Petites especes 10

Tete densement s-^,riee en long, au moins devant. Lorsqu' elle

est lisse derriere, la ponctuation reguliere et abondaute du

groupe 10 fait defaut. Poilues 12

10. Lobe de I'epistome tres court et arrondi, prolonge en avant

par une membrane jaunatre, transparente, obtusement tri-

angulaire L. roherti, nov. spec,

(a) L, 3"5 a 3-6 mill. ; tete a angles plus arrondis. L. roherti,

i. spec.

(6) L. 3"9 mill, ; tete plus rectangulaire, plus allongee, L. roherti,

r, coonoormsis, nov, st.

Lobe de 1' epistome triangulaire, de forme ordinaire 11

11. Mandibules ayant six dents tres distinctes a leur bord terminal

et environ cinq denticules plus on moins distincts a leur

bord interne qui n'est pas fort bien delimite du premier.

L. 4*3 a 4*7 mill. Ecaille plus mince que chez ses voisines, L. dalyi,

nov. sp,

Mandibules ayant 3 ou 4 dents tres obliques et peu distinctes

a leur bord terminal et le bord interne inerme, L. 4*4 a

4*7 mill L.yerhuryi, nov. sp.

12. Epistome sans carene. Taille plus robuste et plus forte,

Tete et thorax densement stries avec un eclat soyeux.

-
. Mandibules tranchantesi Sutures distinctes. Thorax

echancre entre le mesonotum et le metanotum ... L. hitieli—Mayr.

(a) L, 9 mill. Une incisure forte et distincte entre le

pronotum et le mesonotum, Ce dernier fort con-

vexe, le metanotum aussi, Ecaille tres elevee, depas-

sant le metanotum, aussi longue que large, Un re-

flet metallique a I'abdomen. Lobe de I'epistome

subtronque devant, au milieu, Eimicules rouge-

§,tres, avec les articles penultiemes plus longs que chez

la suivante L. Mtteli—Mayv, v. altisquamis, no'v.st.

(&) L. 8 a 8*5 mill. L'ecaille ne depasse pas le thorax
;

elle est plus large que longue et pourtant plus epaisse

en haut que chez la precedente. Incisure pro-meso-

notale faible ; mesonotiim et metanotum moins
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convexes. Pas de reflet. Lobe de I'epistome

arrondi. Funicules brunatres L.lcitteli—Mayr, i, sp,

(c) L. 7 mill. Du reste comme la Kitteli, i. sp ... var. L. mivor,

nov. var,

Epistome carene ou sub-carene. Sculpture variable, mais le

devant de la t^te toujours strie en long. Plus grSle... 13 L. dimi-

nuta—Smith.

13. Taille plus robuste, Les scapes ne d^passent I'occiput que

d'a peine un tiers de leur longueur. T^te aussi large

derriere que devant, sauf tout-a-fait en arriere, a I'occiput,

ou elle se retrecit rapidement ...„ 14

Taille grele. Les scapes depassent I'occiput de plus des 2/5 (pres

de la moitie) de leur longueur. T^te lentement, mais dis-

tinctement retrecie d'avant en arriere, surtout depnis les

yeux (du moins chez la Z(. ^ocZg'sowi) 15

14, L. 6'2 ^ 6'8 mill. Epistome distinctement carene. Ecaille

aussi longue que large, Tete entierement striee ; stries

transversales sur I'occiput. Des tugosites ou rides eparses

irr^gulieres sur le thorax et souvent sur I'ecaille r. L.

cUminuta, i, sp. Smith,

(a) L, 6 h 6' 6 mill. Derriere de la tete et vertex

lisses et luisants. Thorax et ecaille plus lisses,

var, loeviceps—Smith,

(&) L, 7 ^ 7*5 mill. Sculpture de la Iceviceps, mais un

peu plus robuste var. sarasinorum, nor. Yav.

(c) Pedicule mat, a fines rides transversales ; du reste

comme le type ,.. var, opacinodis—Emery.
L. 7'0 a 7'6 mill. Epistome sub-carene on indistinctement

carene (passant un peu a celui de la Jcitteli, sans y arriver).

Taille un peu plus robuste que chez la diminuta typique.

Sutures autour du mesonotura fortement imprimees. Du
reste comme la diminuta, i. sp v. L, palliseri, nov. stirps.

L. 5'0 h 5'5 mill. Thorax plus robuste :et bien moins-

echancre que chez la diminuta, i. sp. Les sutures autour

du mesonotum sont plus nettes. Ecaille plutot plus large

que longue. Sculpture striee a la tete et en partie au

thorax. Stries unpen irregulieres et entremelees de points

microscopiques r. L. striatula—Emery.
15. L. 6'2 mill. D'un brun jaunMre ou rougeStre. Tete

ovale. Pilosite tres eparse. Pubescence nulle. Lobe de

I'epistome tres avance en triangle, presque aqumine •

carene tres aigue. Devant et c6tes de la tete stries ; face

basale du metanotum ridee transversalement (comme chez
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toutes les races). Quelques rugosites sur les c8tes du meso- j
notum et du metanotum. Tout le reste lisse et luisant, ^

Thorax tres fortement et largement echancre. r. L. wood'masoni-^

Fore!

L. 6'2 a 7 mill. Noire, pattes et antennes brnnes. Pilosite

abondante. Lobe de Tepistome avance, mais nuUement

acumine a son extremity qui est arrondie et un peu translu-

cide. Carene tres distincte. TSte striee comme chez la

diminuta, i, sp., mais plus fortement. Thorax et ecaille

fortement rugueux ou strife. Thorax tres fortement

echancre et retreci au milieu ; mesonotum bas et mal

delimite. Ecaille un peu plus longue que large... v. L.Jwdgsoni-,

nov. stirps.

16. Noeud du pedicule tres allonge, environ If fois plus long que

sa hauteur posterieure et trois fois plus long que large

derriere. Corps extr^mement grele et etroit. Second

article du funicle plus de deux fois plus long que le pre-

mier 5 articles penultiemes presque trois fois plus longs que

larges. Tete tres etroite, distinctement retrecie d'avant

en arriere. Lobe de I'epistome triangulaire, sans dents,

L. 6"5 a 6*7 mill L. assamensis, nov. s^ec^

Noeud du pedicule plus court et plus eleve tout au plus d'^

plus long que haut derriere et deux fois plus long que

large. Plus robustes, Poilues 17

17. L. 8 a 9-5 mill, Le lobe anterieur, triangulaire de I'epistome

a de chaque cote deux crenaux ou festons de forme assez

variable et se termine au milieu'^par une figure rectangulaire

qui, parfois, se transforme en deux dents. Un reflet-

metallique un peu bleuatre L. chinensis—Mayr,

Bien plus petites. Lobe de I'epistome sans dents, ni cre-

naux, triangulaire, assez pointu au milieu. Articles penul-

tiemes du funicule seulement deux fois plus longs que

larges , 18

18. Un reflet metallique bleuatre, comme chez la chinensis. Mandi-

bules relativement grandes et assez larges, avec un bord

terminal assez long et sinueux. Lobe de I'epistome grand.

Le noeud du pedicule, a peine plus long que haut derriere,

forme devant un pan assez manifestement distinct de sa

surface superieure inclinee. Scapes plus longs et tete plus

allongee que chez I'espece suivante, L. 6 a 6'8 mill. L. minchinii,

nov. spec.

Pas de reflet metallique. Mandibules tres etroites, a bord

terminal tres court. Lobe de I'opistome plus petit aussi.
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La surface syperieure du noeud s'abaisse, et se courbe sans

former de pan anterieur manifeste. Les scapes ne depas-

sent pas tres forteinent Tocciput L.peuqueti—Andre.

(a) L. G mill. Noeud du pedicule a peine plus long que

sa hauteur posterieure et moins de deux fois plus

long que large. Yeux situes aux 2/5 anterieurs.

Tete sealement un pen plus longue que large

(sans le lobe de I'epistome)... L. peuqueti,i. sp.—Andre.

{J}) L. 5 mill. Noeud du pedicule d'un quart plus long

que haut derriere et 2| fois plus long que large.

Yeux situes au milieu des cotes. Tete beaucoup

plus longue que large (sans le lobe de Tepis-

tome) L.peuqueti, r. !/-'a<sow2, nov. stirps,

Liste des especes du genre Leptogmys.

I. Subgen. Lbptogenys, sens strict., Roger.

1. L. falcigera, Roger.

Ceylan (Nietner). Roger a decrit I'espece sur ce type de Ceylan. Dalla

Torre indique Ceylan aussi comine une patrie de la L. maxillosa. Mais je ne

sais d'oA vient cette donnee qui me parait sujette a caution.

2. L. pruinosa, nov. spec.

Ceylan (Yerbury). Voir tableau.

II. Subgen. Lobopelta, Mayr,

3. L. crassicornis, Emery.

Carin Cheba, 900 h 1100 metres (Fea).

4. L. dentilohis, nov. spec.

Coonoor (Daly) ; Kanara (Wroughton) ; Travancore (Ferguson) ; Thana

(Gleadow). Voir le tableau.

$. La tete est plus large que longue, plus large devan^ que derriere,

Les mandibules n'ont, k part la pointe, que deux dents distantes au bord

terminal. Thorax avec quelques grosses fossettes ou points epars, du reste

lisse et luisant ainsi que I'ecaille et I'abdomen. Mediocrement poilue. Brune,

souvent melee de roussatre. Derriere de I'abdomen plus clair. Pattes et

antennes rougeStres.

5. L. ocelli/era, Roger.

=L. distinguenda, Emery, var. andrei, Emery.

Kanara (Aitken, Palliser, Wroughton, Bell) ; Poona (Wroughton) ; Pooree

(Walsh) ; Raipur (Betham) ; Orissa (Taylor) ; Trevandrum (Ferguson)
;

Ceylan (Yerbury, Simon) ; Calcutta (Rothney) ; Himalaya (Smythies)
;

Travancore (Rothney, Ferguson) ; Belgaum et S. Konkan (Wroughton)
;

Bangalore et Mysore (Rothney).

$. L. 7'5 a 10 mill. Les mandibules etroites et terminees par une pointe

tres aceree, se touchent lorsqu'elles sont fermees. Tete retrecie devant,

elargie derriere, Les scapes atteignent les ocelles posterieurs. Antennes
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longues, Le pronotum depasse a peine le mesonotum qui n'a pas de sillons

convergents. Face basale du metanotum fortement inclinee, legerement

concave vue de profil. Ecaille cnneiforme, ayant Fair d'un c6ne lorsqn'on

la voit de profil. Aileg brunes, pubescentes, atteignent le 4me segment abdo-

minal.

6. L. hirmana, nov. spec.

=L. disiinguenda, Emery, Ann, Mus. Civ. Genova, Vol. XXVII, 1889, p. 498,

nee Emery, Ann. Mus. Civ. Genova, Vol. XXV, 1887, p. 430.

La t^ie est bien plus large, que chez la L, oeelUfera, v. disiinguenda, Emery,

de Borneo et n'est pas retrecie derriere. Les scapes sont bien plus courts

depassant a peine I'occiput. La tete est au moius aussi large que longue.

Les yeux sont plus plats. Voir du reste le tableau.

M. Emery a reconnu que sa L. disiinguenda, v. andrei etait synonyme de

Vocellifera de Eoger. Mais sa veritable disiinguenda de Borneo ne differe

guere de Vocellifera que par la couleur et ses antennes un pen plus greles.

Elle est par contre entierement differente des types de Birmanie rapportes

par Fea et que M. Emery a rapportes a sa disiinguenda. II faut done faire de

ces derniers une nouvelle espece (hirmana), dont nous avons indique les carac-

teres. La L. mutahilis, Sm., est beaucoup plus petite (5"5 a 6"5 mill.), plus

grele, a le bord interne des mandibules denticule, et le bord anterieur de

I'epistome festone.

La L. hirmana a ete tronvee ^ Assam (Long), et en Birmanie (Bingham et

Watson); Ye Valley, Birmanie (Bingham); Bhamo, Palon, Carin, etc., Birmanie

Yers 1200 metres (Fea).

7. L. hinghamli, noV. Spec.

Birmanie (Bingham).

9 . (Voir tableau). Mandibules densement et finement striees, sans dents,

de largeur a pen pres egale d'un bout a I'autre. Lobe de Tepistome triangu-

laire et carene. Thorax assez robuste, presque pas echancre. Suture meso-

metanotale presque nulle. Noeud du pedicule cubique arrondi, distinctement

plus long que large, tronque devant et derriere. Tete extremement mate,

tres densement, irregulierement,et assez grossierement, ruguense. Les rugosites

sont plutSt transversales. Thorax mat, plutot ride strie (une ponctuation

microscopique au fond). Face declive du metanotum a grosses rides trans-

versales. Pedicule grossierement rugueux et mat. Premier segment d©

I'abdomen densement ride en long, mat, avec de grosses fossettes espacees,

Le reste de I'abdomen lisse et luisant, avec une ponctuation espacee assea

abondante. Pilosite courte, fine, jaunatre, assez abondante partout. Noire
;

antennes, pattes (sauf les hanches), mandibules et bord posterieur des segmenta

abdominaux d'un brun roussiitre.

Cette espece est fort remarquable.

8. L. aspera, Andre.

Anuam (d'apres, Andre).
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9. L. punctiventris, Mayr.

Calcutta (Rothney),

10. L. hysterica, nov. spec.

Ceylan (Yerbury) ; Belgaum (Wroughton) ; Kanara (Wroughton).

$. (Voir tableau). La tete est encore plus densement et plus finement

reticulee que chez la punctiventris. Le thorax est tres densement et finement

reticule ponctue avec des rugoaites tres irregulieres au lieu des gros points

rends, espaces de la punctiventris. Poilue, Brune, avec les pattes (sauf les

hanches), les mandibules et les antennes rougeRtres, Extremite de Fabdomen

jaunatre o« rouss^tre.

11. L, lucidula, Emery.

Carin Cheba, 900 a 1100 metres (Fea),

12. L. roberti, no 7, spec.

Khasia Hills, Assam (Smythies),

9. (Voir tableau). Les mandibules ont environ 5 petites dents sur leur

bord terminal, jusque sur le bord interne. Yeux au tiers anterieur. Tete

etroite, allongee, rectangulaire, a angles arrondis. Les scapes depassent a peine

le bord posterieur de la tete. Dos du thorax presque droit. Suture m^so-

metanotale obsolete, Ecaille fort arrondie en dessus, un peu moins epaisse et

bien moins cubique que chez le groupe lUminuta.

Mediocrement poilue. D'un noir ou d'un brun de poix ; abdomen souvent

plus clair. Pattes, antennes, et mandibules, sauf le milieu des scapes, des

lianches et des cuisses plus ou moins roussatres.

R. coonoorensis, nov. st, Coonoor (M. Robert Wroughton, auquel je

dedie I'e&pece),

13. L. dalyi, nov. spec.

Coonoor (Daly, Wroughton) ; Kanara (Wroughton) ; Cochin (Ferguson).

$. (Voir tableau). L'ecaille est si peu epaisse au sommet, qu'elle sort

presque du groupe 6 de notre tableau. Mais I'espece n'a d'ailleurs aucune

affinite avec le groupe 4, dont l'ecaille est du reste encore bien plus mince.

La tete est rectangulaire arrondie ; la face declive du metanotum a une

gouttiere mediane, longitudinale. Suture meso-metanotale peu distincte

Tres lisse et tres luisante , mandibules assez faiblement striees. Pilosit^,

peu abondante, oblique sur les tibias et les scapes. D'un noir de poix.

Funicules et tarses roussatres ; articulations et mandibules brunStres,

14. L. yerduryl, nov. spec,

Ceylan (Yerbury) ; Kanara (Aitken) ; Travancore (Ferguson).

9 . (Voir tableau.). La gouttiere de la face declive se prolonge plus ou

moins nettement sur la face basale tout de son long. Tete rectangulaire

allongee. Suture meso-metanotale distincte. Moins lisse que la dalyi

Ecaille plus epaisse. Pilosite dressee assez abondante, aussi sur les pattes

et les scapes qui sout en outre ponctues et pubescents. Couleur de la

dalyi.

U
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15. L. kitteli, Mayr.

(a), r. L. Icitteli, i. sp. 5 Barrakpore (Rothney) ; Birmanie (Bingham)
;

Assam CSmythiea et Lindgren) j Tenasserim (Fea) 5 Himalaya (Schlag-

intweit).

(5). var. minor, nov. var. ; Calcutta (Rothney). (Voir tableau.)

(c). r. altisiuamis , nov. st. ; Thaungyin Valley, Birmanie (Bingham).

(Voir tableau).

16. L. diminuta, Smith.

(a), r. L. <7m?}2«ta, i.sp. ; Coonoor (Daly, Wroughton) ; DarjeelingjThanaj

Nilgiris (Wroughton) ; Moulmain, Birmanie (Hodgson) ; Orissa (Taylor)

;

Assam (Smythies).

$. Malgre le nombre considerable d'especes de Leptogenys r^pandues

dans le monde entier, c'est en vain qu'on a jusqu'ici cherche leur $. Oii
V

—

y

dirait qu'elle n'existe pas, comme I'a suppose M. Emery, et que lea $ la

remplacent, Sur ma demande, M. Wroughton a ouvert tres profondement

une immense fourmiliere de L. diminuta et chercbe en vain parmi des milliers

et des milliers de 9 • Tout ce qu'il a pu decouvnr a ete une $ , dont Tabdo-

men etait assez considerablement distendu par les ovaires. Cette $ ne

differe du reste absolument en rien des autres, et son abdomen n'a rien

meme de fort extraordinaire. Ce r^sultat semble parler pour I'opinion

d'Emery. Cependant des recherches ulterieures sent absolument necessaires,

Je rappelle que la 9 du genre Eciton, femelle aveugle et aptere, est rest^e

bien longtemps inconnue, et que ce n'est que cette annee (1899} que je I'ai

decouverte dans le nid, avec les 9, chez VE. carolinense.

$. L. 5 a 5-6 mill. Mandibules courtes, obtuses, fort loin de s'atteindrs

Pune I'autre. Scapes courts, guere plus de deux fois plus longs que larges,

T^te arrondie. Ecaille plus attenuee et plus arrondie en haut que chez

I'ouvriere, du reste de meme type. D'un brun noirltre. Ailes pubescentes>

enfumees de brun, avec deux cellules cubitales une radiale ferm^e et une

discoidale. T6te et thorax irregulierement sculptes ; Ecaille et abdomen

lisses et luisants.

(&). Var. L. Iceviceps, Smith ; Dehra Dun (Smythies) ; Himalaya (Smy-

thies) ; Poona (Wroughton) ; Sivaliks (Rogers)
;
Palon, Birmanie (Fea),

^. Identique a celui de la forme typique.

(c). L. diminuto-lceviceps (passages de la diminuta, i. sp. a la Iceviceps}
;

Poona (Wroughton) ; Orissa (Taylor).

(d). Var. sarasinorum, nov. var. ; Ceylan (Yerbury et freres Sarasin).

(Voir tableau.)

(e). Var. opacinodis, Emery ; Thagat4, Tenasserim (Fea).

(/). r. paUiseri, nov. stirps ; Kanara (Palliser, Wroughton). (Voir

tableau.)

^. L. 6 ^ 6'3 mill. Scapes trois fois plus longs que larges. Lobe de

I'epistome plus grand. Pu reste comme la diminuta, i. sp.
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{g). r. L. striatida, Emery ; Carin Ghecu, 1300 k 1400 metres (Fea)
;

Birmanie (Watson).

Qi), r. L. loood-masoni , Forel ; Sibsagar, Assam (Wood-Mason). Malheu-

reusement j'ai dft, en son temps, renvoyer le seul exemplaire de cette forme a

I'Indian Museum de Calcutta, de sorte que je ne I'ai plus pour comparaison.

En comparant la description aux formes voisines, je crois devoir en faire

une race de la diminuta (provisoirement du moins) ; la forme suivante semble

justifier cette opinion,

(?). r. L. hodgsoni, nov, stirps (voir tableau) ; Moulmain, Birmanie (Hodg-

son) ; Birmanie et Thaungyin Valley, Birmanie (Bingham).

17. L. assamensis, nov, spec.

Garo Hills, Assam (Long).

$, (Voir tableau), Mandibules fort ^troites, lisses et luisantes, avec

quelques gros points allonges, Epistome un peu chagrine ; le reste tres

iuisant et lisse, M^diocrement et finement poilue. Poila des scapes et des

tibias obliques. Noire ; extremite de I'abdomen jaunatre. Scapes, mandi-

bules et pattes brunes, Funicules, tarses, articulations, extremite des scapes

et des mandibules rouge^tres.

18. L. chinensis, Mayr,

Poena, Belgaum (Wrougbton); Orissa (Taylor) ; Thana (Gleadow); Calcutta

Barrackpore, Madras, Travancore, Bangalore, Bombay (Rothney)
; Cochin,

Travancore (Ferguson) ; Ceylan (Yerbury, Simon'; ; Inde centrale (Betham)
;

Kanara (Aitken) ; Mysore (Lee),

^. L, 8'5 4 9*5 mill, Mandibules etroites, tres minces, loin de s'atteiudre

I'une I'autre, obtuses au bout, T6te allongee et fortement r^trecie derri^re

les yeux ; la collerette articulaire forme son bord occipital, EUe est bien

plus longue que large et a les bords paralleles devant les yeux, Les scapes

assQz longs, atteignent presque le bord occipital. Le mesonotum a deux sillona

convergents ; i] est d^passe devant par le pronotum. Metanotum allongi,

a face d^clive k peine distincte, Noeud analogue a celui de I'ouvri^re,

mais plus arrondf et un peu plus large. Reflet metallique a peine visible ici

et M. Pattes et antennes longues. Corps etroit et along^. Fort poilu. Tres

Iuisant et assez lisse. Noir
;
pattes et scapes bruns ; funicules, mandibules,

tarses, articulations et extremite de I'abdomen roussS,Lres. Ailes pubescentea,

enfumees de brun, n'attei§[nant, fermees, que le 4me segment abdominal.

Nervures et taehe marginale brun§,tres.

Des ^ bien plus petits, d'environ 7 mill., aux ailes presque subhyalines, k

peine pubescentes, i tete bien moins allongee, du reste fort semblables,

provenant des memes parages, mais pris sans les 9, se rapportent sans doute

a quelque forme tres voisine,

19. L, minchinii, nov. spec,

Calicut (Rothney) j Barrackpore (Rothney) ; Burmah (Minchia). (Voir

tableau.)
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$. L. 6 ^ 6*3 mill. Scapes n'atteignant pas les ocelles post^rieurs, T^te

moins allongee et plus rapidement retrecie par une courbe derriere les yeux.

Metanotum plus court que chez la chinensis, avec ses deux facea assez

distinctes. Noeud du pedicule bien plus court, h, peine plus long que liautj

arrondi dessus. Ailes k peine teintees de jaunMre, avec la tache et les

nervures brunes. C6te8 de la tete paralleles et assez longs devant les yeux.

Les $ isol^s cit^s a propos de la chinensis ont le noeud assez allonge et les

cStes de la tete tres courts devant les yeux,

20. L.peuqueti, Andre.

Hu^, Annam (Peuquet) ; Bhamo, Birmanie (Fea) 5 Ceylan (Simon),

r. Watsoni, nov. stirps. ; Birmanie superieure (Watson), (Voir tableau.)

Est-ce bien une race de la Peuqueii ? Je n'ai pas voulu risquer une espece

sur un seul individu, dans ce groupe difficile.

9me Genre Odontoponera, Mayr.

1 0. transversa, Smith..

= 0, denticulata, Smith.

9. Caracteres du genre. L. 8'5 a 10 mill. Tete grande, avec de

grosses stries divergentes ; thorax avec de grosses stries transversales.

Les stries sont tres reguli^res et ont un aspect soyeux. M^tanotiim avec

deux arStes dentelees h sa face d^clive. Ecaille mince, tranchante, profonde-

ment ^chancr^e au sommet, avec des rides transversales. Abdomen ponctn(?.

Poiliie et pubescente. Noire ; mandibules, antennes, pattes et pygidium

bruns. Espece robnste.

Myingin, Birmanie superieure (Watson) ; Dehra Dun (Smythies) ;
Himalaya

(Smythies) ; Thaungyin Valley, Birmanie (Bingham) ; Assam (Smythies,

Long, Lindgren) ; Siwaliks (Rogers) ; Moiilmain, Birmanie (Hodgson)
;

Minhla, Birmanie (Komotto). Birmanie partout, de la plaine h, 1500 metres

(Fea) ; Siam (Sigg). Annam (Miisee de Lyon).

lOme Genre Platythyrea, Mayr.

Tableau des ouvrieres.

Noeud arme derriere de deux fortes protuberances, echancre

au milieu. Metanotum fortement bidente. L. 6"5 a 6*9

mill PI. sagei, nov. spec.

Noeud inerme, ou avec une apparence de trois festons. Beau-

coup plus petites 1

1. L. 3'5 mill. Portion mediane de I'epistome etroite, aussi

longue que large, mal delimitee derriere ; aretes frontales

etroites, ne recouvrant pas entierement I'articulation des

antennes. Au bord posterieur du noeud, ou reconnait trois

I legers festons PI. wroughtonii, nov. npec.

L. 4-2 a 4*5 mill. Portion mediane de I'epistome large, plus

large que longue, nettement delimitee derriere. Les aretes

frontales recouvrent entierement I'articulation des antennes.
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Vu d'en haut, le bord posterieur du noeud est arrondi, ti peine

avance au milieu; PI. wroughtonii, r. v/cion'ce, nov. stirps.

Liste des especes du genre Platythyrea.

1, PI. sagei, nov. spec,

Dharmsala (Sage et Fulton) ; Belgaum (Wroughton).

9. (Voir tableau). Mandibules larges, densement ridees et reticulees-

ponctuees, armees de 5 fortes dents et de 5 petites, situees entre les grosses.

Epistoma assez convexe, avance devant en lobe subacumine, assez nettement

delimite derriere. Yeux gros, situ^s un peu en avant du milieu des cot^s.

Tete ovale-rectangulaire, a c6tes tres convexes, echancree derriere, oh elle est

r^trecie, comme devant. Les scapes depassent beaucoup I'occiput et les

articles des funioules sont tous beaucoup plus longs que larges. Suture pro-

mesonotale tres forte
;
la place de la suture meso-metanotale obsolete est

marquee par uno depression transversale du dos du thorax. Le metanotum

a deux fortes dents obtuses, nullement lamelliformes ; sa face declive n'est

pas bordee. Ranches posterieures sans dent. Le noeud du pedidule est

long et etroit, plus d'une fois et demie plus long que large, subtronque devant,

tronque derriere obliquement de telle fapon que la surface tronquee est sur-

plombee et dirigee d'en haut derriere en bas en avant. II est fortement echancre

au milieu de son bord posterieur avec une forte protuberance de chaque coL^

de I'echancrure. Abdomen court, pas on a peine echancre apres son premier

segment. L'aire frontale est lonque, etroite et distincte.

Tout I'insecte mat, densement et finement ponctue sauf I'abdomen qui est

finement reticule et subopaque ou assez luisant. Quelques points epars un

peu plus gros a peine visibles sur la tete. Pilosite dressee nulle ; une pubes-

cence pruineuse pas tres fine, rouss^tre, abondante partout. D'un noir

brunatre. Hanches et cuisses brunes. Mandibules, antennes, tibias, tarses

et extremite de I'abdomen roussMres,

2. PI. wroughtonii, nov. spec.

Travancore (Ferguson), Mysore (Lee).

$. (Voir tableau). Mandibules tres densement et presque microsco-

piquement reticulees ridees, a eclat un peu soyeux, finement denticulees aleur

bord terminal. Epistome arrondi devant. Yeux situes en avant du milieu

des cotes. La tete est allongee, retrecie devant, du reste rectangulaire et

echancree derriere. Scapes atteignant a peine le bord occipital. Articles

moyens du fnnicule bien plus larges que longs. Suture pro-mesonotale dis-

tincte. Suture meso-metanotale obsolete. Face declive du metanotum bordee

en dessus et de cote d'une petite arete qui forme de chaque c8t^ un angle

subdentiforme
; cette surface est lisse et luisante, Le noeud du pedicule, un

peu plus long que large, 'forme, k son bord superieur, trois festons faibles,

mais assez distincts. Abdomen fortement retreci apres le ler segment.

Sculpture densement ponctuee et h peu pres mate ; sur la tete des points

espaces plus gros, mais encore assez fins, irreguliers, distincts.
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L

Pilosifc^ nulle. Pubescence pruineuse extremement fine et jaunatre.

Noire ; epistonae brunatre, ainsi que les aretes frontales. Pattes, antennes,

mandibules, et extremite de I'abdoraen roussStres.

r. PI. victorias., nov. stirps. Diftere par sa taille plus grande. Le bord

posterieur du uoeud montre bien une apparence de festons lateraux, mais

ils sont repousses sur les c6tes, et ne se voient pas de dessus, Les articles

nioyens des funicules sont a peine plus larges que longs. L'arete du bord

de la face d^clive subopaque et finement reticulee ne forme pas d'angle

subdentiforme ;
elle est seulement plus grande de c8te. Pubescence pruineuse

un peu plus forte, Cuisses et hanches brunes. Voir du reste le tableau.

Bangalore et Barrackpore (Rothney). Inde septentrionale (Wroughton).

lime Genre Ectatomma, Smith,

Sous Genre Stictoponera , Mayr.

Tableau des ouvrteres.

Second segment de Fabdomen proprement dit (apr^s le p^dicule)

avec de fortes stries ou cotes longitudinales tres-grossieres,

L. 6-0 k 7 mill 1

Second segment de I'abdomen lisse et luisant, avec quelques

points epars. Plus petites 2

1. Sculpture plus fine ; les fossettes en partie confluentes sur

le thorax. Art. 5 a 8 des antennes un peu plus longs

qu' epais. L. 6 4 6'4 mill E. coxale, Rog,

Sculpture plus grossiere, les fosettes du thorax non conflu-

entes. Art. 5 k 8 des antennes plus epais que longs. L. 6"5 4

7 mill E.costatum,'Eim.

2. Yeux situes an milieu des cotes de la tete. Noeud du pedi-

cule un peu plus large que long. Funicules assez epais
;

leurs articles 3 a 5 plus larges que longs. L. 41 mill. ... E. biw

ghamii, nov. sp.

Yeux situes assez en arriere du milieu des cotes de la tete.

Noeud du pedicule aussi long que large, retreci devant.

Funicules plus greles ; leurs articles 3 a 5 un peu plus longs

que larges. Tete rougeatre. L. 5"5 ^ 6'3 mill E. hicolor,Em,

Tete d'un noir brun, sauf I'epistome. L. 4'7 mill. Metano-

tum inerme E. JicoZor, Em, var. m?wor, nov. var.

Liste des especes du genre Ectatomma {S. G. Stictoponera,')

1. E, costatum, Emery.

Thagat^, Tenasserim (Fea). Se trouve en outre aux iles de la Sonde,

2. E. coxale, Rog. Ceylan (Nietner,)

3. E. bicolor, Emery.

Ectatomma rugosum, Smith, est une espece douteuse.

(a) bicolor, i. sp, E. Emery ; Bhamo, Teinzo, Shegoo, en Birmanie (Fea)
;

Meetan, Tenaaserim (Fea), Assam, Cherrapunji et Khasia Hills (Smythies)
;
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Hong Kong, Victoria Pit (Dr. Ris), Ces derniers exemplairea ont le vertex

et I'occiput d'un brun noirStre,

(&) Var. minor, nov, var. Non seulement aa petite taille et sa tgte d'nn

noir brunfitre (rouge, comma le thorax, chez le type), mais le manque total de

denticules au metanotum rend cette variete assez Caracteristique.

Birmanie (Bingham).

4. E. binghamii, nov. spec.

Birmanie (Bingham).

9 . (Voir tableau). Differe encore du licolor par les caracteres suivants.

Sillon central de I'epistome court, mat au fond. Tete retrecie derriere, moins

profondement echancree, ne formant pas deux comes occipitales. La sculpture

est moins grossiere et forme sur la tete et le thorax de gros points tres rappro-

ches, avec quelques rides, plutot que des reticulations. Une portion lisse et

luisante au milieu dn pronotum (au milieu du mesonotum chez le menadense).

Les angles anterieurs du pronotum sont droits et ne proeminent pas.

Tin petit denticule lamelliforme de chaque cote de la face declive du meta-

notum. Les funicules plus epais et le noeud plus court et plus large du

pedicule sont caracteristiques. Du reste forme et sculpture comme le

bicolor.

Pilosite plus fine, du reste identique a celle du bicolor. D'un brun rouge-

atre sombre ; abdomen d'un brun de poix. Mandibules, antennes et pattes

d'un brun roussMre.

Peut §tre rapproche du menadense, Mayr, de Sumatra, mais plus petit,

et avec les gros points du ler segment de I'abdomen dessus et de c6te

(seulement de cote chez le menadense). Le menadense n'a pas non plus de

dents au metanotum ; il a la tete elargie derriere et la sculpture plus gros-

siere.

12me Genre Diacamma, Mayr.

Tableau des ouvrieres,

Pedicule fortement comprime, a peu pres tectiforme, beaucoup

plus long que large. Premier segment de I'abdomen pro-

prement dit sans stries. L, 14 k 16 mill, Tete, thorax et

pedicule fortement et regulierement stries ; stries du

pronotum transversales et circulaires- Epines de I'ecaille

tres rapprochees et longues D. scalpratum, Smith.

(a) Tout le corps avec un reflet metallique violace ou pourpre ... var. vio-

laceum, nov. var.

Pedicule beaucoup moins comprime, non tectiforme, a stries

exactement longitudinales (un peu obliques chez le scalpra-

tum). Stries du pronotum longitudinales. Pas de stries

sur le ler segment de I'abdomen. L, 13 mill, D. longitud'inale—Emery.

Premier segment de I'abdomen avec de fortes stries, eflEacees

devant chez le cyaniventre. Pedicule peu ou pas comprime, 1
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1. Noeud du p^dicule un peu plus long que large, un peu corn-

prime lateralement, peu convexe, s'abaissant rapidement

d'arriere en avant, muni de deux longues epines tres

ecartees et divergentes qui continuent directement ses

c8tes, Pronotum strie longitudinalement, L. 11'5 k 12,

2 mill ...D. assamense—Forell

Noeud du p^dicule plus large ou aussi large que long,

nullement comprime lateralement, plus ou moins convexe,

avec deux epines beaucoup plus courtes, moins ecarteea,

toujoura depassees lateralement par les c6tes du bord

posterieur du noeud. Longueur ne depassant guere ll'S

mill, au plus 2D. rugosum—Le Guillou et racea^

2. Premier segment de 1'abdomen proprement dit luisant, avec

un reflet bleu metallique, avec des rides superficielles

qui s'accentuent seulement sur la partie pos-

t^rieure » ^ .„ ...r, D. cyaniventre—Andre-

Premier segment de 1'abdomen avec des stries longitudinales

diverg^entes, entourees en avant de stries transverses

arquees. Pubescence abondante ; 2me segment de

I'abdomen proprement dit strie en long, au moins sur

ledos... »... r. D. ceylonense—Emery.

Premier segment de I'abdomen avec de fortes stries arquees... 3

S. La sculpture du thorax, du pedicule et de I'abdomen consiste

en rides plus irr^gulieres ou contournees, tres grossieres et

rabotenses. Les epines sent minces des leur base et for-

ment un angle avec la surface dorsale du noeud. Pubescence

abondante. L. 10 a 11*5 mill...... r. D. rugosum— i, sp. Le Guillou.

(a) Pubescence et pilosit6 entremement ^parses,, pres-

que nulles. D'un beau noir. Tete assez luisante
;

thorax et abdomen plut6t mats, L, 10

mill V. rothneyi—nov. var;.

Sculpture regulierement striee partout, ' Les epines, larges h la

base et aigues a I'extremite, continuent directement le plan

de la surface dorsale posterieure du noeud. Pubescence

un peu moins abondante que chez le rugosum typique 4

4. Stries du vertex plus faiblement convergentes en avant.

Celle qui est tangente h I'oeil se rend en general h, la

fossette antennaire. Stature plus forte et plus robuste.

L. 9^ a 11 mill. Pubescence plus faible, couleur plus

noire, stries plus fortes, plus profondes que chez le sculp-

turn. Second segment de Uabdomen lisse v. D. geometricum—
Smith, var. anceps, Emery,
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(a) Epines tres courtes ; noeud large et court. L. 8'5

mill D. geomeiricum—Em,, var, hrevispinum, nov. var.

L, 8'5 a 10 mill. Stries da vertex fortement oonvergentes
;

celle qui est tangents a I'oeil rejoint 1' arete frontale

derriere la fossette antennaire. Stature gxele. Pubescence

forte. Couleur bronz^e plutot claire. Stries moins pro-

fondes que chez le geometricum. Second segment de I'ab-

domen lissc r. D. sculpium—Jerdon.

(a) Sculpture plus forte. Des stries ou rides longitu-

dinales sur le second segment de I'abdomen pro-

prement dit , »... var. birmanum—Emery.

Liste des especes du genre Diacamma.

1. D. scalpratum, ^vaiihi.

Sikkim (Musee de Munich) ; Assam (Long) - Khasia Hills, Assam (Jewett}

;

Assam (Ind, Museum) •, Thagata, Teaasserim (Fea) ; Eangoon, Palon,

Tikekee, Birmanie (Fea).

Yar. violaceum, nov. var : Maulmein, Birmanie (Hodgson) ^ Thaungyiu

Valley, Birmanie (Bingham).

2. D. longitudinale, Emery..

Cochinchine (Emery).

3. D. assamense, Forel.

= D. tritschleri, r, assamense, Forel.

Nissor, Assam (Smythies).

La faille beaucoup plus robuste, la tete bien moins allongee, plus large,

a cotes plus convexes, aurtout derriere les yeux, la pilosite et surtout la pubes-

cence bien plus forte, jointes au noeud plus court et plus eleve ainsi qu'au

pronotum strie grossierement en long et non en travers m'engagent a

elever cette forme au rang d'espece, si daugereux que cela- puisse paraitre

dans le genre Diacamma. Le 2me article du funicule est au moins deux

fois plus long que le premier (If fois plus long seulement chez la

tritschleri).

4. -D, rugosum, Le Guillou.

La revision du genre Diacamma par Emery a produit une synonymie fort

complexe, mais c'est avec raison que Tauteur reunit tant de formes comme
races au rugosum. J'y ajoute encore le cyaniventre d'Andre.

(a) r. D. cyaniventre, Andre. Koimbetore pres de Cochin (d'apr^s Andre).

(6) r. D. ceylonense, Emery, (=-D. geometricum, Roger, nee Smith), Ceylan

(Nietner).

(c) r. D. rugosum, i. sp., Le Guillou (=£). versicolor, Smith.=D. geometricum,

r. versicolor, Emery).

Travancore (Ferguson) ; Ceylan (Simon, ma coll.)'; Cochin, Barrakpore,

Bangalore (Rothney) ; Inde Centrale (Betham).

Var. rotlxneyi, aov. var., Cochin (Rothney).

16
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{d) v. D. geometriGiim,^m\ih. (j=javanum,,'Ejva.Qy:'f).

La forme typique, venant des ties de la Sonde, n"'a pas encore ete prise en

Inde ; chez elle la strie tangente a I'oeil va vraiment tout ^ fait en deliora-

de la fossette antennaire,

Yar. awcejis, Emery : Can n, Birmanie (Fea); Pic Victoria, Hong Kong.

(Dr. Eis).

Tar. hrevisipnum, nov. var, Moulmain, Birmanie (Hodgson).

(e) r. D. sculptum, Jerdon (= D. vagans, Emery, Forel, nee Smith)^

Quoique la description de Jerdon ne permette pas de savoir s'il s'agissait

de cette race ou de la rugosum, i. sp., qui toutes deux se trouvent dans les-

regions dont il decrit la faune, on peut, avec M, Emery, adjuger son

nom a la forme la plus commune de I'lnde, qui est sans contredit celleci,

Ceylan (Yerbury) ; Kanara (Aitken, Wroughton, Bell) ,• Calcutta, Calicut,

Barrackpore, Bombay (Rothney)
; Orissa (Taylor) ; Assam (Smythies, Long)^

Pooree (Walsh) ; Birmanie (Bingham, Watson, etc.), Bangkok (Sigg).

$. M. le Colonel Bingham, I'eminent hymenopterologiste auquel nous-

sommes redevables de fourmis si interessantes, a capture deux $ du

D. sculptum, dont Tune s''est malheureusement perdue. EUes etaient allees, un

pen plus grandes que les 9, et leur etaient tres semblables. Nous ne pouvons-

donc plus douter de Texistence de 9 ailees chez les Diacamma. Jusqu'ici la

seule $, decrite par Smith, paraissait douteuse,

(a) var. D. hirmanum, Emery, 9 differe de la forme typique par le 2me

segment de I'abdomen proprement dit qui est strie.

Minhla, Birmanie (Com otto).

13"!'! Genre Belonopelta, Mayr;

1. Belonopelta amhlyops, Emery,

= Trapeziopelta amblyops, Emery,

Assam 9 (Smythies)
; Ye Valley, Birmanie 9 (Bingham) ; Bhamo, Palon^,

Garin Cheba, Birmanie (Fea) ; Singapore (Haviland).

9. L. 6 mill,, d'un jaune rougeatre, Ponctueej subopaque, abdomen

luisant. L'epistome a^uirlobe en trapeze, plus court que celui des Trapexio-

pelta, mais analogue.

9 . L. 7 '.mill.; ailes teintees de jaune. Du reste comme Touvriere. M. Emery

avait place cette espece dans le genre Trapeziopelta. Mais il est evident

qu'elle ne differe pas generiquement des Belonopelta. M. Emery ayant

re^u la Trapeziopelta maligna qui est completement differente, ce dernier

genre doit etre maintenu et seulement I'espece amhlyops rapportee au genre

Belo7iopelta:

2. B. darwinii, Forel.

Var. indica, nov, var. 9 • L. 4-5 k 4'6 mill, Une courte pointe au milieu

de I'epistome. D'un jaune un pen rougeatre. Densement ponctuee, mate
;

abdomen subopaque, Les yeux touchent presque le bord anterieur de la tete,-

Ne differe de la cZari«w«i typique de Fort Darwin au N. Quest de I'Australie
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que par sa tete plus courte, presque carree, legerement retrecie derriere.

Chez la B. darwinii, elle est plus rectangulaire, plus allongee, plutot d'une

idee retrecie • devant. Je. ne puis trouver d'autre difference et ne puis en-

faire qu'une variete, malgrc la difference de patrie,

Poona et Kanara, $ (Wroughton).

14™6 Genre Ectomomyrmex. Mayr.

Tableau des ouvrieres.

Ecaille tres epaisse, simplemeut trouquee devant et derriere,

arrondie en haut. Epistome carene et subacumine au milieu

de son bord anterieur. Tete reticulee-ponctuee, Ecaiile

grossierement rugueuse. Premier segment de I'abdomen

fortemeat sculpte (strie et reticule-ponctue). L. 7 a 7*8

mill ^ ...,E. l^euwenhcshi, Fovel^

Ecaille, verticalement tronquee et horizontalement convexe

devant, avec un bord presque tranchant et une surface

posterieure courbee de haut en bas Ccomme chez Pachy-

Gondyla.). Epistome echancre et fortement imprime au

milieu, devant. Tete striee — .... 1

1 L. 12*3 a 13 mill. Abdomen mat, tres densement ponctue on

reticule-ponctue .^,.. E. su7jdaicus , Majv..

Li. 9 a 11 mill. Abdomen tres luisant, faiblement poin-

tille ' ....jB. javanus, Mayr.

{a) Pronotum convexe, avec de faibles rides plus ou moins

transversales. Mandibules avec environ 11 dents

assez egales. Tete tres large, a cStes tres con-

vexes -. o r, E. javanus, i. sp., Mayr,

(b) Pronotum subdeprime, avec des rides arquees, dis-

posees concentriquemect autour du milieu du bord

posterieur. Mandibules avec environ 7 grosses dents

et 4 ou 5 petites entre deux. Tete moins large, a

cotes moins convexes r. E. maternus, nov. stirps.

L. 5 mill E. annamitus, Andre,

Liste des especes du genre Ectomomyrm-ex.

1. E.-Ueuwenhcshi, Forel,

11 est assez curieux que ni moi-meme, ni aucun myrmecologiate n'ayons

jusqu'ici remarque que ma Ponera'.leeuwenhceM , baptisee il y a 14 ans, ea-t

^non pas une Ponera, mais un Ectomomyrmex pur sang !

Sibsagar, Assam (Wood-Mason) ; Assam (Sraythies) ; Rangoon, Teinz6„

Malewoon, Birmanie (Fea); Calicut et Cochin (Rothney).

2. E, sundaicus, Mayr.

Assam (Smythies) ; Plapoo, Tenasserim (Fea) ; Mte. Mooleyit ; Caria

€heba 900—1100 metres ; Carin Asciaii Ghecu 1400 a 1500 m. (Fea)
; Asaaja

(ShiUong).
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3. E. javanus, Mayr.

Carin Cheb^, Carin G-hecu, Carin Ascinii Ghecu (Fea)—d'apres M. Emery

(est-ce la forme typique de Java ? ).

r. maternus, nov, at. Nissor, Assam (Smythies); Khasia Hills, Assam (Smy-

thies). (Voir tableau).

4. E. annamitus, Andre.

=Ponera annamita, Andve,Revne d' Entomologie, Fevrier, 1892, p. 48,

Hue Annam (d^apres Andre).

Je crois pouvoir rapporter cette espece an genre Ectomomyrmex, en

admettant qu' Andre n' a pas fait attention aux troncatures de la tete qui

se voient chez lavariete suivante, laquelle est un £?ciomo?n^rmea; pur. Sinon

la var. arcuatus serait une espece nouvelle.

Var. arcuatus, nov. var. 9 • L. 6'3 mill. Tete tronquee derriere et sur la

raotie posterieure de ses c6te3, Dos du thorax deprime, forme presque

dans son tiers anterieur (uq peu moins) par le pronotura. Ecaille

comme cbez Vannamitus 9 . Face declive du metanotum avec de belles stries

arquees, concaves en haut, tres regulieres et fortes. Face posterieure de

I'ecaille striee.de m§me, mais les stries sout convexes en haut, Le pourtour

de Tecaille est transversalement ride, Sa face anterieure est fortement

striee ; les stries sont arquees et convexes en haut, comme a la face poste-

rieure. Tete et thorax, ainsi que les | anterieurs du ler segment de

I'abdomen densement retioules-ponctues et mats. Ailes legerement teintees

de brun^tre, a nervures et tache marginale brunes, Pilosite et pubescence

courtes et roussatres, mediocres, assoz abondantes sur I'abdomen. Du reste

comme I'ouvriere annamitus. Noire ; avec les antennes, les mandibules, les

pattes, et I'extremite de I'abdomen roussttres.

Calicut (Eothney),

Ce n'est pas sans certains doutes que je rattache cette forme comme variete

a Vannamitus.

15"ie Genre Ponera, Latr.

Tableau des ouvrieres.

Sutui'e meso-metanotale nuUe ou obsolete
;

pedicule sur-

monte d'un noeud ou d'une ecaille fort epaisse, plus ou

moins nodiforme 1, S. G. Bothroponera, Mayr.

Suture meso-metanotale distincte, Pedicule surmonte d'une

ecaille 6. 8. G. Ponera, sens 'strict,, Latr.

1» Aveugle. L. 2'6 mill. Mesonotum formant un enfoncement,

Noeud du pedicule presque aussi epais que long, D'un rouge

3aunS,tre ou brunStre. Assez luisante, ponctuee. P. ceylonensis, Mayr.

Des yeux. Plus grandes 2

2. Les mandibules ont a leur cote externe un sillon qui part du

devant de lenr base et se dirige en dehors, obliquement

vers leur extremite .%..,.„.,. 3
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Mandibules sans eillon oblique a leur c6te externe 4

3. L. 6-5 a 7 mill. Pilosite eparse. Plus dens^ment ponctuee.

Face declive du metanotuin en general plus nettement

bordee. Noire ; mandibules, funicules et tarses rougeatres.

P. tesserinoda, Mayr.

L. 8 ^ 11'5 mill. Pilosite abondante. Moins densement

ponotuee, abdomen plus luisant. Face declive moins nette-

ment bordee en general. Meme couleur P. sulcata, Ma.ji'.

(a) L. Environ 8 mill. Caracteres interm^diaires...

var. P. sidcatO'tesserinoda, nov. var.

(6) L, 10 mill. Moitie posterieure de la tete parsemee

de grosses fossettes espacees fort distinctes

(rares et effacees chez la forme typique et la

tesserinoda). Sur le pronotum, des fossettes plus

petites, moins nettes vav.fossulata, nov. var.

4. L. 5 mill. Abdomen finement et densement ponctue, sans

c6tes elevees. Face declive obliquement tronquee. Brunatre;

pattes, antennes, mandibules, extremite de I'abdomen et

souvent la tete et meme une partie du thorax rougeatres.

Ecaille tres epaisse, tronquee devant et derriere

P. ruhiginosa, Emery.

L, 13 a 15 mill. Rugueuses, Premier et second segments de

I'abdomen proprement dit converts de fortes cotes longi-

tudinales, ^levees et paralleles. L'ecaille, tr4s large, tronquee

devant et derriere, a a sa face posterieure uu fort rebord

multispineux ou multidente en haut. Entre ce rebord, la

face posterieure concave est lisse et luisante, souvent avec

un fort reflet bleuatre 5

5. Mdtanotum arme de deux fortes epines emoussees a I'extre-

mite, un peu lamelliformes P. Szspmosa, Smith,

Metanotum inerme ; sa face declive nettement bordee en haut

et de cote »., P. rw/jjes, JerdoE.

6. L. 7 a 8 mill. Premier article du funicule plus court que le

second. Mandibules tres longues et tres etroites, a bord

terminal arme de 12 4 14 dents. Yeux relativement assez

grands, plats. Metanotum subtectiforme, a face declive

elargie et obtusement bordee. Ecaille a bord tranchant,

mais epaissie en bas, convexe devant, tronquee derriere.

Abdomen sans retrecissement. Pilosite dresaee niille. D'un

noir brunatre
;
pattes, antennes, mandibules, et extremite

de I'abdomen roussatres, Pruineuse P.melanaria, Emery,
Bien plus petites. Premier article du funicule plus long que

le second. Mandibules plus courtes, ..,,., , , 7
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7. Thora:^ fortement strangle aprea le mesonotum. La face

basale dii metanotum siibtectiforme est situee beaiicoup

plus baa que le mesonotum et le pronotum. Yeux relative-

ment grands, ayant au moins une quarantaine de facettes,

Ecaille convexe devant et un peu concave derriere. Abdo-

men a peine retreci apres le ler segment 8

La face basale du metanotum n'est pas situee plus bas que

le mesonotum ; thorax non Strangle. Yeux petits ou tres

petits 10

S. L, 5 a 5'5 mill. Tons les articles des funicules bien plus longs

que larges (d'-|). Scapes depassant I'occipHt d' un quart de

sa longueur, Liiisante, noire. Yeux plus grands. ..P. nigrita, Emery.

Plus petits. Lea articles penultiemes du funicule aussi larges

ou plus larges que longs. Scapes ne depassant pas beau-

coup I'occiput 9

9, L. 3*5 ^ 4 mill. Pronotum ^paule, et subdeprime, large.

Yeux encore grands, ayant environ 90 facettes. Scapes

depassant Tocciput de pres d' un sixieme de leur longueur.

Articles penultiemes des funicules aussi larges que longs.

Face basale du metanotum aussi longue que la face declive.

Ponctuation plus dense et plus forte P. luteipes. Mayr.

L. 3*0 a 3-2 mill. Pronotum convexe, ni epaule, ni subde-

prim6, plus etroit. Yeux bien plus petits, ayant une quaran-

taine de facettes. Scapes depassant a peine un peu I'occiput.

Tete a c6tes un peu moins convexes. Articles penultiemes

des funicules un peu plus larges que longs. Face basale du

metanotum un peu plus courte que la face declive. Ponc-

tuation plus faible; un peu plus luisante P.jerdonii—nov. spec.

10. L. 3 ^ 3'5 mill. Yeux plus grands que dans le groupe coarc-

tata. Ecaille grande et fort mince. Carene de I'epistome

bifurquee devant. Densement ponctuee. Brune ou d'un

brun noiratre, (d'apres Mayr et Emery) P. truncata, Smith.

Pas plus de 3 mill. Ecaille plus epaisse. Yeux ayant au plus

5 ou 6 facettes 11

11. Ecaille tres epaisse, peu elevee, L. 2'2 a 2*5 mill. Face

basale du metanotum large, presque carree, passant par

une courbe rapide a la face declive qui est un peu plus

courte. Les scapes sont loin d'atteindre lebord occipital.

Les articles medians du funicule tres transversaux, 2 a 3

foit plus larges que longs ; les quatre derniers forment

une epaisse massue. Tete reotangulaire, fort allongee.

Pronotum plus large que long ; mesonotum subdeprime.

D'un jaune un peu roussatre. Une bande transversal©



LE8 FORMICIDES DE:VEMPIRE DES INDES ETBE CEYLAN. S25

diffuse, souvent tres indistincte, assez etroite, pres da bord

posterieiir de chaqne segment de rabdomen P.gleadowii, Forel,

Ecaille moins epaisse (im pen moins qae chez la punctatissima).

L. 2'5 a 3 mill, Yeux de 5 k 6 facettes, un pea plus en

arriere qae chez la punctatissima, au cinqaieme ou au qaart

anteriear de la tSte. Le scape attaint le bord occipital.

Metanotara bien plas etroit qae chez la punctatisgima, pres-

qae sabtectiforme, ou au moins a face basale fort etroite.

Laisante, bien plas faiblement ponctaee qae la punctatissima.

Scalptare, forme da thorax et taille plas svelte comme
chez la trigona, Mayr, mais la tete est bien plas rectangulaire,

a c6tes moins convexes, les scapes sont plas courts, et les

mandibales moins longaes. Ecaille etface basale da metano-

tam tres laisantes ; cette derniere assez bordee de cote et

sabtriangulaire, Finement pubescente, Presqae pas de

pilosite dressee. D'an roax ferragineax, avec les pattes et

les antennes testacees P. confinis, Rog,, v, aitkenii—^n. var,

(a) D'an bran depoix. Pattes, antennes, mandibales et

extremite de I'abdomen d'an jaane branatre. Face

basale du m^tanotum plas convexe d'avant en

arriere et un peu plus longue que chez la var. ait'-

henii P. confinis, Rog,, Y.wroughtonii—n. var,

Ecaille plus epaisse que chez la var. aitkenii. L. 3 mill, Meta-

notum plas large, comme chez la punctatissima. Densement

ponctaee comme cette derniere ; tete sabopaqae. Taille

plus robuste, moins svelte. Yeax sitaes encore plas en

arriere que chez la var. azi/cewti, avec 5-6 facettes P. confinis,

i. sp,, Rog.

Liste des especes du genre Ponera.

ler subgen. Bothroponbka, Mayr.

1. P. ceylonens^s, Mayr.

Ceylon (Madar'isz),

2. P. tesserinoda, Mayr.

Kanara (Aitken et Wroaghton) ; Pooree (Walsh) ; Orissa (Taylor); Calciittay

Madras, Calicut, Barrackpore, Bangalore, Bombay (Rothney) ; Bombay,

Thana, Belgaam (Wroughton) ; Mysore (Lee) ; Cochin (Fergason) ; Assam

(Long) ; Dehra Dun (Smythies); Ceylan (Madarasz).

^. L. 5'8 a 6 mill, Tete un pea plas allongee et .yeux un peu plas-

basale du que chez la sulcata. Pabescence moins forte, Plas laisant. Face

petites metanotam un pea phis accentaee, Ailes a peine un pea teintees

de jaunsitre. Le pronotum depasse un pea le mesonotum devant. Sil-

lons convergents indisbincts, Hypopygium non echancre, Du reste comme
sulcata.
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3. P. sulcata, Mayr,

Poona, Thana (Wronghton) ;
Calcutta, Madras, Delhi (Rothney)

; Pooree

(Walsh) ; Orissa (Taylor) ; Dehra Dun, Himalaya (Smythies) ; Inde centrale

(Betham).

^. L. 10 a 10'5 mill. Palpes maxillaires de 6, labiaux de 4 articles, Man-

dibules rudimentaires, rectangulaires, minces, plates, tres loin de se rencontrer

au milieu. Antennes longues ; scapes tres courts, 1^ fois plus longs que

larges ; ler article du funicule plus large que long. Tete ovale, large
;
yeux

et ocelles grands. Pronotum vertical, ne depassant pas le mesonotum devant.

Ce dernier avec deux sillons convergents. Pedicule surmonte d'une ecaille

haute, tres epaisse, im peu plus large que longue, subtronquee devant et

derriere, arrondie en haut. Abdomen allong^ et etroit, r^treci apres le ler

segment. Pygidium en longue pointe courbee. Hypopygium echancre a

I'extremite, presque en plaque. Valvules genitales exterieures arrondies,

plut6t petites. Thorax assez robuste.

Tout le corps subopaque, finement ponctue. Ailes faiblement teintees de

jaune. Pubescent.

(rt) var. sulcato-tesserinoda, nov. var. : Madura et Calicut (Rothney).

(b) v&T,fossulata nov, var. : Madras (Rothney).

4. P. rubiginosa, Emery.

Poona (Wronghton) ; Birmanie, Moulmein (Fea.)

5. P. hispinosa, Smith.

Dehra Dun (Wood-Mason); Sibsagar, Assam (Wood-Mason); Bham6

Thigyaux, Metanja, Birmanie (Fea).

6. P. rufipes, Jerdon.

Thana (Wroughton) ; Siwaliks (Rogers) ; Singhboom, Bengale (Stebbing)
;

Ceylan (Yerbury) ; Kanara (Aitken) ; Orissa (Taylor) ; Dehra Dun, Assam

(Smythies) ; Thaungyin Valley, Birmanie (Bingham) ; Teinzo, Metanja, Palon,

Malewoon, Carin Ghecu 1300-1400 metres (Fea).

2me Sub-genus Ponera, sens, strict., Latr.

7. P. melanaria, Emery.

Kanara (Wroughton); Ceylon (Madarasz, Simon).

8. P. nigrita, Emery.

Darjeeling (Wroughton) ; Carin Cheba, Carin Ghecii 500-1 ,500 metres (Fea),

9. P. luteipes, Mayr.

N.-W. Himalaya (Rogers) ; Dharmsala (Sage) ; Coonoor (Daly) ; Mussoorie,

Barrackpore, Pachmarhi, Delhi, Bombay (Rothney) ; Kanara, Belgaum,

Bombay (Wroughton) ; Dehra Dun, Assam (Smythies) ;
Travancore, Cochin

(Ferguson) ; Birmanie (Bingham et Hodgson) ; Travancore (Ingleby) ; Ceylan

(Yerbury, Madarasz, Simon), Carin Ghecu, Carin Ascinii Ghecii, 1300-1500

metres ; Thagata, Tenasserim (Fea).

^. L. 4 mill, environ. D'un testace jaunatre, sale. Mandibules trea rud-

mentaires. Thorax assez fort et convexe : le mesonotum, sans sillona conver-
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gents, n'est pas depasse par le pronotam. Metanotiim court, convexe. Ecaille

mince et large. Abdomen non retreci apres le ler segment, Le pygidiiim

a une pointe assez cotirte et pea aigue. Ailes longiies, legerement jaunatres
;

nervures et tache marginale d'un jaune brun^tre. Assez glabre ; subopaque
;

faiblement pubescent, Fiiniciiles brims.

Pris avec les $ par le Dr. Ris a Hong Kong.

10. P. jerdonii, nov. spec.

Poona (Wroughton) ; Calcutta, Calicut, Barrackpore (Eothney) ; Assam

(Smythies").

$. (Voir tableau). Couleur noire de la, luteipes ; aveo les funicules, lea

pattes, les mandibules et I'extremite de I'abdomen roussatres. Distincte par

la forme du pronotum, sa petite taille et ses petits yeux.

11. P. truncata, Smith.

Carin Cheba, Carin Ghecii, Oarin Ascinii Ghecu, 900 a 1500 metres (Fea),

12. P. gleadowiiy Forel.

Poona (Wroughton) ; Orissa (Taylor) ; Dehra Dun $ et ^ (Gamble) ; Ran-

goon (Fea) ; Matale, Ceylan (Simon).

9 . ("Voir tableau.)

$. L, 2*2 mill. Les scapes atteignent presque I'occiput, Le dos dq

thorax est deprime et forme devant par une partie du pronotum. Ecaille

plus mince que chez I'ouvriere ; du reste meme conformation et meme couleur,

Ailes hyalines ; nervures et tache pdle.

$. L. 2*3 mill. Scapes tres courts. Mandibules courtes et pointuea,

yeux assez gros, mais tout a fait en avant, touchant le bord anterieur de la

tfite. Derriere les yeux, la tete est a peu pres semicirculaire. Pronotum

depassant un peu le mesonotum devant. Ecaille assez mince, h bord superieur

rectiligne. Pygidium sans pointe. Ailes comme chez la $ . D'un jauna

d'ocre pMe.

13' P. confinis, Roger.

(a) Yav.'aitJcenii, nov. var,

Kanara ? (Aitken) ; Pooree $ (Walsh) ; Barrakpore 9 (Rothney). $.

(voir tableau).

9. L. 3*5 mill. Le pronotum forme une bonne partie du dos du thorax,

Absolument semblable a I'ouvriere, tete aussi luisante. Ailes legerement

brun^tres, avec les nervures et la tache plut6t pales. Quoique prise isolee dans

de toute autres provinces, je crois pouvoir rattacher cette 9 ^ coup sfir 4

I'ouvriere.

(b) Var. wroughtonii, nov. var. ; Kanara 9 (Wroughton), Les yeux ont

6 a 7 facettes,

(c) Var. confinis, i.sp., Roger. Ceylon (Nietner) ;
Kandy, Ceylan (Simon,

Madarasz),

Une petite 9 de Kanara (Wroughton) me parait se rattacher a cette forme,

mais la tete est assez faiblement ponctuee.

17
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Lea esp^ces processionalis, pumila, affinis et stenocJieilos, Jerdon, sont inde-

chiffrables etant absolument ins-uffisamment decrites. II en est de mime de»

^ d^crita par Smith sous lea noma de pallida, iridipennis et reticulata. Cela

peut §tre tout au monde,

16me. Genre Ckyptopone, Emery,

C. testacea, Motsch.

Na^walapitya, Ceylan (Simon).

^. L, 2| mill. Mandibules etroites, longues, sans bord terminal distinct*

avec 5 dents. Aveugle. Epistome carene, arqu^, inerme. Aretes frontales

rapprochees. Antennes de 12 articles. Sutures du thorax distinctes. Petiole

ins^r^ vers le tiers inferieur du ler segment abdominal, nodiforme. Pa.tte»

courtes, ^paisses.

Testacee, pubescente, aubopaque, densement ponctu^e.

17me Genre Myopias, Roger.

M. amblyops, Roger.

Ceylan (coll. Roger).

$. L. 4-4'5 mill. Ferrugineux, ou d'un brun rouge; scapes et pattesF

roiissttres. Luisante, poilue, forfcement ponctuee. Aretes frontales petites,

assez epaiases et proeminentes.

Antennes de 12 articlea. Yeux petitSy pres du bord anterieur de la tete qui

est carree. Ecaille epaisse, cubique-arrondie, separee du ler segment de

rabdomen. Abdomen tronque devant, retr^ci apres le ler segment. Crochets-

des tarses simples.

5me Tribu CERAPACHII,
18me Genre Sphinctomyrmex, Mayr.

Sous genre Eusphinctu?^ Emery.

1, S. furcatus, Emery.

Palon, Birmanie (Fea).

$ . L, 6'5 a 7 mill, Ferrugineux fonce, laisant. T^te seulement l^gere-

ment plus longue que large. Pas- d'yeux. Aretes laterales de la tete

fortement concaves en dedans, convergeant en arriere vers lea aretes frontales.

Face declive du metanotum bordee en haut et de cote d'une arete, Noeud du

pedicule plus long que large. Pygidium concave dessus, borde, biftirque in

I'extr^mite. Antennes de 11 articles.

De grosses fossettes ombiliqueea, espaceea sur la tete, Des points epare

moins gros, sur le reste du corps.

2. S, imylori, nov. spec;

Orissa (Taylor).

§, L. 5 mill. Outre sa taille Men plus petite et plua ^troite que celle

du furcatus, il en differe encore par lea caracteres suivanta. Mandibulea pliis

courtea, plua faiblement ponctuees, Tubercule lateral de I'epiatome tres

comprime de haut en, baa. Aretes laterales faiblemeat concaves en dedans,
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presque paralleles aux arStes frontales. Tete beaucoup plus longue que large

assez rectangulaire. Vers le milieu du c6te de la tete, une tres petite tache

pigmentee, sans facette, marque la place des yeux. La face declive du meta-

notam n'est bordee d'une ar^te que lateralement, vers le bas. En haut, elle

passe a la face basale par une courbe rapide. Noeud du pedicule aussi large

ou un peu plus large que long. L'extremity du pygidium est bien moins

profondement echancree, D'un brun roussStre uniforme et luisant.

Les antennes ont 11 articles, ce qui parait etre le seul caractere distinctif du
S. G. Eusphinctus.

19me Genre Syscia, Roger,

S. typhla, Roger.

Ceylan (d'apr^s Roger).

$. Mandibules triangulaires. Ecaille ^paisse, nodiforme, cubique arron-

die. Pedicule insere au milieu du ler article de I'abdomen. Thorax sans

sutures. Premier segment de Tabdomen tronqu6, subexcave.

L. 2"75 mill. D'un brun rougeStre obscur. Antennes, mandibules et pattes

d'un rouge testace, Subopaque, densement ponctuee, poilue.

20me Genre Oocer^a, Roger.

0. fragosa^ Roger.

$. L. 2 '8 mill. Ferrugineuse—obscure, avec les pattes et les mandibules

testacees. Mate ; t^te et thorax fortement ponctues ; abdomen et noeud un

peu plus finement ponctues, Poilue. Tete oblongue rectangulaire, deprim^e.

Pattes courtea. Yeux situ^s un peu en avant des cStes de la t§te. Face dd-

clive du metonotum bordee.

Ceylan (d'apres Roger).

0. cceca, Mayr.

9 . L. 2*7 mill. Pas d'yeux. Tete plus fortement excavee derriere que

chez VO.fragosa. Du reste semblable.

Ceylan (Madar^sz.)

21me G-enre Lioponeea, Mayr.

L. longitarsus, Mayr.

' Calcutta, Travancore (Eothney) ; Poona, Thana, Belgaum (Wroughton).

9 . L. 3'5 a 4 mill. Tete seulement un peu plus longue que large. Thorax,

pedicule et premier segment de Tabdomen proprement dit rouges. Tete et

reste de I'abdomen noirs. Mandibules, pattes et antennes d'un brun rouge^re.

Distinctement ponctuee. Premier article des tarses posterieurs (metatarse)

aussi long que le tibia.

^. Pres de 4 mill. Tres semblable a I'ouvriere. Mandibules triangu-

laires, larges. Yeux relativement petits et scapes relativement longs. Aretea

frontales comme chez I'ouvriere ; de petites aretes laterales entre les yeux

et les fossettes antennaires. Tete plus ou moins carree-arrondie, un peu

retrecie derriere. Pronotum depassant un peu le mesonotum. Pas de sillons

convergents. Face basale du metanotum bordee d'une arete, comme chez
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I'onvriere, Noeiid du pediciile cubiqiie-arrondi. Premier segment de I'abdo-

men proprement dit extrgmement etroit et ressere, carre-arrondi, formant

meme plus que chez roiivriere comme le 2™^ noeud d'un pedicule. Couleur

comma chez I'oiivriere, de meme que la longueur des tarses. Ailes subhyalines,

avec les nervurea tres ptles et une grande tache marginals brune, arrondie,

Pygidinm sans poiiite. Hypopygium profondement echancre en incision

^troite et anguleuse.

La structure du <J des Lioponera et des autres formes de la tribu des

Cerapachii, (Acanthostichus et Cerapachys, voir plus bas) est a mon avis une

preuve anatomique decisive de ce que ce groupe se rattache aux Ponermce

et non aux Dorylinae. Chez ces derniers, le (J et la 9 ont un, pedicule

uniarticule, de forme tres caracteristique, des mandibules fort speciales, etc.,

dont nous ne retrouvons rien ici. Le fait que les 9 des jEnictus et des

Eciton ont deux articles tres ress^res au pedicule n'a aucun effet correlatif

chez le $, ni chez la 9 • Chez les Cerapachii, nous voyons au contraire les

particularites du 2^6 segment abdominal vrai qui fait le passage d'un 2^^'

article de pedicule a un ler article d'abdomen proprement dit, sans etre

ni Tun ni I'autre, se repeter chez le ^, la 9 et I'ouvriere egalement, avec

une correlation parfaite. J'en conclus que I'analogie des 9 Cerapachii avec

les 9 Dorylince n'est pas suffisante pour justifier une fusion. II est fort

probable que les Dorylince sont derives du groupe Cerapachyi des Ponerince.

J'accorde ceci a M. Emery, qui me semble bien I'avoir demontre, mais je

ne puis aller plus loin. Du reste les Cerapachii 9 oiit encore des yeux a

acettes ordinaires, tandis que les vrais. Dorylince 9 ont a leur place des ocelles

souvent de fort grande taille et eutierement differents des facettes atrophiees

de divers Ponerince. C'est encore un fait tres caracteristique de ce singulier

groupe.

R. L. parva, nov. stirps.

Calcutta (Rothney) ; Orissa (Taylor) ; Barrackpore, Madras (Rothney)
;

Dehra Dun (Smythies) ; Poona (Wroughton) ; Belgaum (Wroughton).

9,L. 2-4 a 2'6 mill. Tete sensiblement plus etroite et plus allongee que

chez la forme typique. Les 3 derniers articles du funicule sent plus forte-

ment renfles et aussi longs (ensemble) que le reste du funicule (plus courts et

moins renfles chez la forme typique). Premier segment de I'abdomen propre-

ment dit (2°ie du pedicule
! ) bien plus large et plus grand que le pedicule

(seulement d'une idee plus large chez la forme typique).

D'un brun roussS,tre ; abdomen proprement dit, moins son l^r segment,

noiratre. Pattes, antennes et mandibules testacees. Ponctuation plus fine

et plus espacee que chez la longitarsus typique. Les couleurs sont plus ternes

et moins tranchees.

^. L. 2'3 a 3 mill, M^mes differences que chez Touvriere. Brunatre,

lu'sant. Abdomen proprement dit, moins son l*^'" segment, d'un brun fonce ou

d' un brun noiratre.



LE&FORMICIDESDEVEMPIRE DES INDES ET DE CEYLAN. 331

Les differences me paraissent d'une valeur et d'une Constance assez relatives

pour justitier une race.

22me Genre Cerapachys, Smith.

Tableau des ouvrieres.

THe et thorax lisses et luisants (a part les points epars).

Antennes de 12 articles 1

T^teavec de grosses fossettes ou de grossieres reticulations ... 2

1. Dernier article de I'antenne peu renfle, unpen moins long

que les trois precedents reunis. L. 6*7 a 9 mill, Noeud

du pedicule avec des rides ou stries longitudinales gros-

sieres. Face declive du metanotum bordee lateralenient

seulement d'une arete distincte. Mandibules fortement

I atriees. Abdomen lisse et luisant. Noir
;
pattes, antennes

et mandibules rouge^tres ; cuisses brunies. Extremite et

lisiere posterieure des segments abdominaux roussatres.

Mediocrement poilu C. sulcinodis, Emery,

Dernier article de I'antenne renfle, notablement plus long que

les trois precedents reunis. L, 5*8 mill. Face declive

du metanotum bordee sur tout son pourtour (done en haut

aussi) d'une arete distincte. Mandibules sans stries,

faiblement chagrinees, avec quelques points. Plus poilu

qa.Q Iq sulcinodis \ din reste tout-a-fait identique C. m?j, Forel.

2. L. 6'8 4 7 mill. Entierement luisant, Antennes de 11 articles.

Tete, thorax, pedicule et ler segment de I'abdomen

;
luisants, couverts de grosses fossettes rondes, rapprochees,

peu profondes, comme coupees a I'emporte piece, 9a et 14

reticulaires. D'un rouge' un pea brunatre ou jaunStre. Ab-

domen, sauf le ler segment, noiratre, avec le bord des seg-

ments jaunsitre. Pattes et antennes d'un brun fonce.

Tarses, front et vertex d'un brun rougeatre. Pedicule

cubique-arrondi. Face declive du metanotum entierement

bordee d'uno arete en demi-cercle. Pilosite assez abon-

dante. Yeux vers le milieu des c6tes G.fossulatus, Forel.

J
L. 4 a 4*7 mill. T^te subopaque ; le reste luisant. Antennes

de 12 articles ; les articles 2 a 6 des funicules extrem-

ement courts te transversaux. Sculpture analogue au

precedent, mais la tete est en partie plut6t reticulee-

ponctuee et subopaque, surtout devant. Sur le thorax

et le ler segment de I'abdomen au contraire, les grosses

fossettes sont remplacees par une forte ponctuation espacee,

ordinaire. Abdomen propremeut dit, sauf le ler segment,

le front et vertex d'un noir brunatre. Tout le reste rouge-

atre ; extremite de I'abdomen et le bord des segments
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roussatres. PiIo3ite fine, longue, jaunatre et abondante

C.aitkenii, nov. spec.

Liste des especes du genre Cerapachys.

1. C. sulcinodis, Emery,

Mte. Mooleyit, Tenasserim ; Carin Cheba, 900 a 1100 metres (Fea).

2. C. risii, Forel.

Victoria Pic, Hong;Kong (Dr. Bis) ; Carin Cheba, 900 a 1000 metres (Fea).

3. C. fossulatus, Forel.

Ceylan (Nietner, Musee de Berlin).

4. C. aithenii, nov, spec.

Kanara $ (Aitken) ; Kanara $ $ (Bell).

(9. Voir tableau.)

$. L. 4"6 a 5 mill. Mandibules luisantes, lisses, triangulaires, a bord

terminal tranchant, assez long, legerement concave. Antennes de 13 articles,

trea semblables a celles de I'ouvriere. Comme chez elle, le funicule a a la

base un article arrondi, assez epais, plus long que le 2me, et comme enchasse

dans les deux pans de I'articulation du scape. Les deux articles suivants sont

aussi extremement courts et transversaux. Yeux mediocres. Tete, aretes

frontales,etc.,conformeestout-^-fait comme cbez I'onvriere. Mesonotum peu

oonvexe, un peu depasse par le pronotum, sans sillons convergents. Face

declive du metanotum tronquee, bordee d'une arete, comme chez I'ouvriere.

Pedicule comme chez I'ouvriere. Premier segment de I'abdomen proprement

dit rStreci et etroit comme chez I'ouvriere, et au moins autant que chea elle,

ressemblant a un 2me noeud de pedicule. Pygidium arrondi. Hypopygium

profondement echancre, termine de chaque c6te par une longue epine, grele

des sa base, et fort ^cartee de Tautre.

Fort luisant ; sculpture de Pouvriere, mais bien plus faible ; de forts points

espac^s au lieu de fossettes. Abdomen a points epars. Pilosit6 comme chez

I'Duvriere. Ailes plutot courtes, hyalines, avec Its nervures brunes, une grande

tache marginale ovale d'un brun fonce et une seule cellule cubitale, Organes

genitaux caches.

Entierement noir. Funicules, mandibules et tarses brunatres. Premier

article des funicules et bord posterieur des segments abdominaux roussatres.

Dans la lere partie de la description, j'ai donne les caracteres generiques du

$, autant que j'ai pu le faire.
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DESCRIPTIONS OF TWO NEW LIZARDS FROM SELA^NGOR.

By G. A. BouLENGER, F. R. S.

[ With a Plate.]

{Read before the Bombay Natural History Society on 16th Jan., 1900.)

Among some Reptiles submitted to me by Mr. A. L. Butler, Curator

of the Selangor Museum, Kuala Lumpur, I had the pleasure of finding

examples of two undescribed Lizards, viz., a Gecko and a Skink, which

that gentleman has kindly handed over to me for publication. I have

great satisfaction in connecting his name with one of the new species.

Gehira butleri, n. sp.

Body elongate, limbs short. Head oviform ; snout a little longer

than the distance between the eye and the ear-opening, which is rather

large and suboval ; head covered with finely granular scales, which are

larger on the snout ; rostral twice as broad as deep, with a short

median cleft above ; nostril pierced between the rostral, the first upper

labial, and two or three nasals, the upper of which is large and in

contact with its fellow behind the rostral ; 8 upper and 6 or 7 lower

labials ; two pairs of elongate chin-shields, the inner nearly twice as

long as the symphysial. Scales uniformly granulate on the back,

limbs, and throat, larger, flat, and imbricate on the belly. Digits

with a rudiment of web, the basal part granulate beneath, the distal

part strongly dilated, with curved or angular lamellae, the two or three

last of which are divided by a median groove j 5 lamellae under the first

toe, 7 under the fourth. Tail depressed, with angular, finely serrated

lateral edge ; a ventral series of enlarged scutes. Reddish-brown

above, with whitish dots and three longitudinal series of dark brown

spots ; a dark brown streak on each side of the head, passing through

the eye.

Total length 57 millim. ; from snoUt to vent 32 ; head 9 ; width of

head 5'5 ; fore limb 9 ; hind limb 11.

I have examined three specimens from Kuala Lumpur.

Lygosoma sdrdum, n. sp.

Section Siaphos, Body much elongate ; limbs well developed,

pentadactyle, widely separated when pressed against the body ; the

distance between the end of the snout and the fore limb is contained

nearly twice in the distance between axilla and groin. Snout short,

pointed ; lower eyelid with an undivided semitransparent disk ; nostril
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pieroed in the centre of a single nasal ; no gupranasal ; frontonasal

broadly in contact with the rostral and with the frontal ; prsefrontab

small ; frontal narrow ; a little longer than the frontoparietal, which is

single ; parietals forming a suture behind the interparietal ; three pairs

of nuohals ; fourth and fifth upper labials below the e3'^e. Ear hidden

under scales, indicated by a mere depression. 20 smooth scales round

the body, the two dorsal rows largest. Prseanals scarcely enlarged. The

length of the hind limb equals the distance between the nostril and the

fore limb. Fourth toe longest, with 15 lamellae inferiorly. Uniform

dark brown above, greyish beneath.

Total length 117 millim. j from snout to vent 50; head 10, fore limb

10 ; hind limb 14.

Two specimens were obtained by Mr. Butler. The first in October,

1898, on the Sungsi Buloh River, among the roots of a large epiphytic

plant ; the second in August, 1899, at Kuala Lumpur, under the dead

fibre round a Palm tree.

ExPLiNATlON OF THE PlATE.

Fig. 1. Gehyra butleri, natural size.

la. „ ,,
Upper view of head, X 3.

lb. ,, „ Side view of head, X 3.

Ic. ,, „ Chin, X 3.

Id. „ 5,
Lower view of foot, X 6.

2. Lygosoma surdum, natural size.

2a.
,, „ Upper view of head, X 3.

2b. ,, „ Side view of head, X 3.
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DESCRIPTION OP A NEW LIZARD FROM THE BATU
CAVES, SEDAN GOR.

By G. A. BouLBNGER, F. R. S.

{Bead before the Bombay Natural History Society on lOth July, 1900.)

LyGOSOMA SCOTOPHILUMN, n. sp.

Section Hinulia. Habit lacertiform ; the distance between the end

of the snout and the fore limb not much less than that between

axilla and groin. Snout mcderate, obtusely pointed ; eye large ; lower

eyelid scaly. Nostril pierced in a single nasal ; no supranasal ;

rostral forming a broad suture with the frontonasal, which is broader

than long
;

praefrontals just meeting in the middle ; frontal very

narrow behind, as long as frontoparietals and interparietal together,

in contact with the first, second, and third supraoculars ; five supra-

oculars, first longest ; L-ine supraciliaries ; frontoparietals and inter-

parietal distinct, subequal in size
;
parietals forming a short suture

behind the interparietal j no nuchals ; fifth and sixth labials

largest and below the eye. Ear-opening oval, tympanum feebly sunk,

smaller than the eye-opening ; no auricular lobules. 30 smooth,

scales round the body, dorsals largest. A pair of feebly enlarged

prseanals. Limbs slender ; hind limb reaching the shoulder ; digits

long and slender, feebly compressed ; subdigital lamellae smooth,

23 under the fourth toe. Dark brown above, with darker and lighter

spots ; a dorso-lateral series of round whitish spots ; sides and limbs

blackish, with small whitish spots ; lips white, spotted with black ;

white beneath.

Total length ... 90 millim. Fore limb... ... 14 millim.

Head 9 „ Hind limb ...20 „

Width of head. 5 „ Tail (reproduced)... 54 „

Body 27 „

The unique specimen, caught by Mr. A. L. Butler under a limestone

rock in the Batu Caves, is preserved in the Selangor Museum at Kuala

Lumpur. •

18
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DESCRIPTION OF A NEW SNAKE FROM THE PERAK
HILLS.

By G. a. Boulenger, F. R. S.

(^llead before the Bombay Natural History Society on 10th July, 1900.)

Lycodon butlert, n. sp.

Closely allied to L. fasciatus, Anderson, but with a larger eye and

more strongly angulate ventral and subeaudal shields. Body slightly

compressed. Rostral twice as broad as deep, hardly visible from above ;

internasals three-fifths the length of the prsefrontals ; frontal a little

longer than broad, as long as its distance from the end of the snout,

shorter than the parietals ; loreal more than twice as long as deep,

bordering the eye below the single praeocular ; two postoculars ; temporals

2 + 2 ; eight upper labials, third, fourth, and fifth entering the eye ;

five or six lower labials in contact with the anterior chin-shields, which

are as long as the posterior. Scales in 17 rows, dorsals very feebly

keeled. Ventrals 228, strongly angulate laterally ; anal entire ; sub-

caudals 88 pairs. Blackish-brown above and beneath, with 43 rather

irregular annuli of whitish spots or light edges to the scales.

Total length 540 millim. ; tail 115.

A single female specimen from the Perak hills, at an altitude of

5,000 feet. Preserved in the Selangor Museum , after whose Curator

tho species is named.
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SPORT AND NATURAL HISTORY IN NORTHERN GUJARAT,
By Capt, C. G. Nurse, 13th Bombay Infantry.

DuRiNO the past three years, with the exception of .some eight months sppnt

in the Panjab during the Tirah expedition, my head-quarters have been at

Deesa, and it may, perhaps, interest others if I give a short account of the

sport and natural history of this delightfully sunny spot. During the months,

of December, January and February only is the climate pleasant ; in the

hot weather, i.e., from March to June, and again in October and November,

one is baked, and during the rains one is boiled. But, hot as it is, I personal-

ly much prefer the dry heat, which rises sometimes during the hot weather

to 120°, to the moist and enervating climate of Bombay, The life has some

compensations. There is small game shooting of some kind or other during

most of the year, the country round is admirable for riding, and there is

big game shooting to be obtained within reasonable distance.

I will begin with the Mammalia. The only monkey we see in a wild state

is the cotrmon Langur, and it is not nearly so numerous here as it is near

Ahmedafcad, where it is a perfect nuisance. The Lion has of course long ao-o

disappeared from this neighbourhood ; the last was, I believe, killed in 1878

near the village of Bhoyen, about two miles from Deesa, The larger Felidoe

have been more than usually numerous this year ; the famine has driven all

the animals, both wild and domesticated, towards the streams, there being

no grazing elsewhere, and Tigers and Panthers have naturally followed them.

Of the smaller Felidce, the Jungle Cat {Felis cliaus) is common. I have

several times set a trap in the hope of getting the Indian Desert Cat (Felis:

ornata) but without success, as the specimens caught have always belonged

to the former species. The Mungoose is, of course, abundant. I fancy there

are two kinds, but I never killed one for identification.

The Wolf is common, and I have seen them within three miles of Canton-

ments. Jackals of course swarm, and, thanks to a sporting Colonel of Native

Cavalry, who imported several foxhounds and beagles, have shown

us good sport. Two kinds of Foxes occur, one with a black tip

to its tail {Vulpes bengalensis), and one with a white tip (Vulpes leucopus), and

both have given good runs occasionally. The Otter is fairly common ; I once'

saw a whole family at Malana tank, about 18 miles from Deesa ,• there were

seven or eight altogether, and they jumped into the water one after the other,

so I had a good view of them. The Indian Sloth Bear of course occurs in

the wooded country towards Mount Abu, Hedgehogs are common, but I

fancy they all belong to one species, I once caught a specimen, and wanted

to identify it. He, however, refused to unroll, so I chloroformed him,, and

finding him to be the common Erinaceus pictus, gave him his freedom as soon

as he got over the effects of the anaesthetic.

Mr, Wroughton's recent interesting paper on Bats in the Society's Journal

makes me wish that I had paid some attention to these interesting mammals.
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I only once tried to identify a specinaen, which proved to be the common

Nycticejus kuhli. Flying foxes are not usually numerous, but in October and

November, 1898, there seemed to an extraordinary quantity about. I presume

that some fruit must have attracted large numbers from elsewhere, as I have

never seen so many anywhere as I saw then. The common Squirrel (Sciurus

palmarum) is a perfect nuisance to anyone having a garden, as it does con-

siderable damage by eating ofP young shoots. The article in the Fauna of

India Series on this species seems to leave it doubtful whether it destroys

birds' eggs or not. I have not the least doubt that it does so whenever it

finds them unprotected, and on one occasion I purposely left an egg on the

ground where it could be seen by a squirrel, with the result that it was sucked

dry before my eyes in a few minutes. Rats and Mice are of course common

enough, but I never tried to identify any of them. A Gerbillus, but whether

G. indicus or G. hurriance I am not sure, is extremely common. I often

wonder how they fare in the present famine year, but they seem as numerous

as ever.

The Porcupine is apparently common, but owing to its nocturnal habits,

seldom seen. Hares are very numerous in some places
;
they all seem to

belong to one species, the common Lepus ruflcaudatus. On one occasion

two guns shot twenty-five, besides other game, in a day's sport, but this was

of course exceptional. Nilgai are extremely common and very tame, but are

not allowed to be shot. During the past cold weather they have always seemed

in good condition, although nearly all the cattle in the country have died of

starvation, I have several times seen them feeding at night in jowari fields,

notwithstanding the fact that the latter are fenced all round and generally

watched day and nisfht. This is probably the reason that they appear so fat

and well, as there is little or nothing for them to eat in the jungle.

Black buck are scarce in the immediate vicinity of Deesa, but Chinkara

are common enough, though somewhat wild. Sambar are numerous in the

hills round Abu ; I am told that many of them have died of famine during

the past year, and the shooting, which had become more easy than usual,

owing to the thinness of the jungles, has consequently been stopped. Chital

I have not personally come across, but I believe that they are not uncommon

in suitable localities near the foot of the hills. The " Mighty Boar " is not

nearly so numerous as many of us could wish, and pigsticking, which once

flourished in this neighbourhood, is at pr^esent at a somewhat low ebb.

As regards Birds, Butler's list ia " Stray Feathers " of the avifauna of this

neighbourhood is pretty exhaustive, and I made no attempt to add to it.

Birds, in fact, appealed to me more as a sportsman than as a naturalist.

Though I had heard of Bustard on several previous occasions, I did not

come across them until the past cold weather, when I saw two an-^ shot one.

Houbara were also numerous this season, though they had hitherto been very

scarce, I came across a shikari who was a perfect artist in driving both
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these species in whatever direction he wished. Leading a camel, and walking in

a circle, he would leave the guns behind any convenient bush, and then pro-

ceed till he got to the far side of the game. He would then begin to walk in

a zigzag direction towards the guns, driving the birds, which would almost in-

variably fly overhead well within shot. I much preferred this way of shoot-

ing them to the usual method of shooting from the back of a camel. Florican

are fairly numerous at the beginning of the rains. I always have some
qualms of conscience about shooting both Florican and Eain Qviail at this

season, but one is glad of a change from inferior mutton and bazaar murghi,

and I fear that it is with me as with many others a case of

—

" Video meliora proboque, deteriora sequor."

Of Sandgrouse we usually get only two kinds in the immediate vicinity of

Deesa, viz., the Common and the Painted, But during the past cold weather,

the large Sandgrouse appeared in considerable numbers, and a good many
were shot. Peafowl of course swarm, but are considered sacred. Jungle and

Spur Fowl are pretty common at the foot of the hills. The Grey and

Painted Partridge are both fairly abundant, and six kinds of Quail may be

obtained, though, from the sportsman's point of view, only the Grey and

Eain Quail are worth taking into consideration. The former appear in

countless thousands in September ; large numbers remain till the end of

October, when most of them apparently go south ; they reappear about the

end of December, and from that time to the middle of March one can gene-

rally succeed in obtaining a fair bag. The Eain Quail appear from about the

middle of June, and are plentiful enough till the end of July. After this

time they are not so much en evidence, as the grass has become fairly high by

the beginning of August, and they are thus able to breed unmolested, so far

as their human enemies are concerned.

Deesa can scarcely be considered a good locality for Duck, as there is no

large tank within fifteen miles. I have, however, seen or shot fifteen different

kinds of Duck and Teal in the neighbourhood, chiefly during the past season.

As regards Snipe, the best ground is some distance from Deesa, and here, two

seasons ago, a sporting and popular doctor shot over a hundred couple to

his own gun in a day. Such a day's sport is of course exceptional, but

it shows what may be done under favourable circumstances.

A few Eails, which I have not taken the trouble to identify, complete the

list of game birds.

The cold weather of 1809-1900 has, owing to the famine, been an

abnormal one on this side of India. Most of the usual migratory birds

have scarcely appeared at all, or have come in greatly diminished

numbers, and birds of prey have consequently been much fewer than

usual. I have not seen a dozen Grey Quail during the whole of the cold

weather. Duck and Snipe, however, which in ordinary seasons are few and

far between in the immediate neighbourhood of Deesa, have frequented
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every likely and unlikely spot in the river Banas, although the latter is in

most places only a few yards wide and a few inches deep. Demoiselle Crane,

too appeared in large flocks in October, flying up and down tlie river seek-

ing.food, but after about a month they disappeared, and I have not seen

them since.

The non-migratory birds must have had a very poor time, and it appears

marvellous that thousands of them have not perished of hunger. The

struggle for existence during such a year as the present one must be lerrible,

and I often wonder how some species find any food at all. Except in Canton-

ments and along the bed of the river, where there is a little cultivation,

there is scarcely a green leaf or a blade of grass or corn for miles, and

yet every morning shortly after sunrise, and every evening about sunset,

enormous flocks of the common Eose-ringed Paroquet may be seen, leriving

or returning to the trees where they pass the night. Where do they all

obtain food ? There are no wild fruits, and the little grain that is

being cultivated with the help of irrigation is carefully watched and

guarded.

Among the Reptiles, I need hardly say that the common ''Mugger"

(Crocodilus palustris) is fairly abundant. Of ihe Chelonia I have only come

across Testudo ehgans, which is very numerous during the rains in the grass

bhirs. The commonest house Gecko appears to be Hemidactylus leschenaulti,

Oaone occasion I saw one make a dash at a feather, which wns blowing

alono the floor, mistaking it for an insect. Another time I was setting

insects and I accidentally dropped one on to the floor
; before I conld pick

it up it was swallowed by a gecko. I then purposely dropped a small bee,

with a short entomological pin through its thorax. This was also swallowed

and the gecko seemed much astonished at the pin, and made several

unsuccessful attempts to get rid of the insect. He probably had severe

indigestion for some time afterwards.

Among the Lizards, a species of Varanus is common. The lowest caste

natives eat its flesh, and make drumheads of its skin. The so-called

"Blood-sucker," (Calotes versicolor), is extremely common, but I have

scarcely ever seen one in the cold weather. I presume they hybernate in

holes in the ground. The commonest Lizards are Sitana pondiceriana ,'ind

Charasia ornata ; the latter may generally be seen sitting outside its holes

in the evenings during the hot weather.

Snakes are fairly numerous ; the Cobra swarms in the grass bhirs in the

rains The Russell's Viper is common, and also Echis carinata. One of the^

most abundant snakes here is Dlpsas trigonata, which, as Boulenger says,

bears an extraordinary superficial resemblance to Echis carinata, I have

frequently seen Dipsas trigonata curled up on the top of cactus hedges..

The elet^ant PsammopMs leithii is also common, as are two, if not three,

species of Zamenis. The plebeian-looking .Er2/.rjo/m8i occurs, and I obtained
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a specimen of some species of Typhlops from beneath some rubbish in my
garden.

Frogs and Toads I have not attempted to identify, and the same may

be said as regards the few species of Fish that are obtainable in the neighbour-

hood. We get Murrel and Mahseer occasionally, but they generally have

a muddy taste, and the only local Fish which is, in my opinion, worth eating

is a so-called " country whitebait," but I have not the least idea to what

species this belongs.

About 50 species of Butterflies occur, chiefly in the rains. The most

interesting are, perhaps, the various species of Teracolus, which is chiefly, if not

exclusively, a desert genus. Some half a dozen species occur here, and some

of them positively swarm during the rains. Moths are fairly numerous,

but I have not yet attempted to identify those I collected, though I obtained

a fair number.

One amusing incident I recall ; one evening at the beginning of the rains

several death's-head moths flew into the room, and settled on the ceiling.

There were a great many geckos about, most of them with their abdomens

considerably distended from the number of small insects they had consumed.

A gecko, bolder than the rest, rushed up to one of the death's-head moths

and seized it by a leg; another rushed up from the opposite side, and seized

another leg. Then commenced a tug of war, which ended in the moth flying

away, and both geckos falling on the floor. I could not see whether the

moth got oif without the loss of a leg or not.

When I first arrived at Deesa, I noticed that there seemed to be more

Bijmenoptera than any other order of insects, and though I had hitherto

paid little or no attention to this branch of Entomology, I determined to

collect and identify as many species as possible. Bingham's volume dealing

with a portion of the Hymenoptera in the Fauna of India Series had just

been published, and the author kindly assisted me when I was in doubt, and

described in this Journal some new species obtained by me. Since then I

have found the study of this order of absorbing interest, and have devoted a

considerable part of my spare time to the collection and identification of

specimens. Even in this barren locality I have succeeded in obtaining well

over 150 species, not including Ants or Hyrnenoptera paradtica, A large pro-

portion of these are apparently new species, and have yet to be described.

The parasitic Hyrnenoptera are not numerous, except the Evanidce. This

genus is supposed to be parasitic on Blaitidce, (Cockroaches, &c.), but I once

bred a species of Evania from a larva of Teracolus pleione at Aden, so some

of them are evidently parasitic on Lepidoptera.

I colle.eted a fair number of Diptera, which I sent \o England to be identi-

fied. One of the most interesting was the Horse Bot-fly, which I. bred iiova

larva; passed by a horse, I do not yet know if it is the same species that

occurs in Europe
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Among the Orthoptera two epecies of Locusts are fa'rly cnmmon : a reddish

and a yellowish kind. The latter sometimes arrives in small swarms at the

beginning of the rains •, but fortunately we have not had any large swarms

in addition to our famine troubles. The so-called " milk-bush'' {Calotropis

gigantea), which is extremely abundant here, is frequently stripped quite bare

by a species of locust, but this does not appear to be migratory, and so far as

I am aware, does little or no damage to other plants.

White ants are only too numerous. Dragonflies are plentiful, and it has

always been a puzzle to me where they can all come from in such a dry

locality. They breed, of courfe, in water, and, though there is only one

small stream here, and a few wells, yet at whatever time of the year I go

into my garden, I can always see several species. Ant-lions are plentiful,

and their pitfalls may be seen almost anywhere. I notice that the Cambridge

Natural History states that " The imago is considered to be carnivorous.

"

This I can confirm, as I have frequently seen a species of Myrmeleon

common at Deesa catching small moths and beetles round a lamp at night.

Spiders do not seem to be very abundant, especially the larger kinds. The

little red velvety species which appears at the beginning of the laius is one

of the most striking. I have been told that a decoction of these is usL;d by

natives in Kathiawar, and possibly elsewhere, as an aphrodisiac.

In conclusion I may say that I have been able, thanks to a taste for Natural

History to pass many a " Long, long, Indian day '' without boredom, even in

the hot weather. I hope, later on, when I have had an opportunity of com-

paring my Hymenoptera with those in the British Museum and other collec-

tions, to supplement this somewhat discursive paper by a more sciemific one,

in which the new species collected will be described.
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NOTES ON OPHIDIA COLLECTED IN BURMA FROM MAY
TO DECEMBER, 1899.

Br Capt. T. Wall, I.M.S., and Vett. Capt. G. H. Evans, A. V, D.

{Read before the Bombay Natural History Society on 10th July, igOO.)"

The following is a list of the Ophidian Fauna collected by us in this

Province, from 15th May to 31st December, 1899,

Following the methods of description used by Boulenger in his work on

this subject, we venture to record only departures from his text, which we
have observed in specimens that have come before us, in preference to

writing full descriptions, which would necessitate useless repetition. It will

be noticed that many of these departures represent peculiarities found in

abnormal specimens, We append to these, various other matters of interest

concerning habits, breeding, &c,

1. Ablabes porphyraceus :—One specimen, obtained from Tiddim in the

North Chin Hills, Upper Burma.

Length—37 inches ; tail 6|f inches.

2. Bungarus ccBruleus :—Two specimens, obtained from Insein, L.B.*^, and

Monywa, U. B.f

Anterior Chin Shields :—Larger than posterior, and in contact with four

labials (2).

Colour.—In one there are pure white cross bands, implicating two or

three scales in the length of the snake. These bands are therefore much

wider than in the usual Indian type, and this is without doubt the " semi-

fasciatus'' of Gunther.

In the second the colour is widely different from any description we have

seen, and is as follows :

—

The snake is surrounded with broad uniformly light bands, in which the

lateral margins of the scales are edged white, so that •ach band is streaked

longitudinally black and white. The broadest streak is white and occupies

about the middle third of the vertebral row. These light bands involve

six to eight scales vertebrally in the length of the snake, and increase towards

the flanks, so as to join at the edges of the ventrals, thus enclosing large oval

black islets. These oval spots or islets are eight to twelve scales broad

vertebrally. There are eleven light bands on the body, and two on the

tail.

Belly—Uniform white.

Upper lips, and lore white.

Tail—Mottled slatish beneath.

The black colouring exhibits the usual caerulean blue on reflected light.

Since the beginning of this year, we have received two more specimens

identical in colour to this second variety, one from the Southern Shan States,

with fourteen light bands on body, and two on tail : and one from Meiktila,

* Lower Burma. t Upper Burma.
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U, B.f with twelve light bands on body, and two on tail. We have examined

and compared these very closely with the usual Indian type.

One noticeable feature is the early enlargement of the vertebral row, as

compared with the common Indian type, and this is constant in all three

specimens, where the breadth of the vertebrals exceeds the length in the

eighth scale twice, and in the ninth scale once. On the other hand, re-

ference to our only three Indian specimens shows that the 19th and 22nd

vertebral in two partial specimens are not broader than long, and that the

29th is about the first scale broader than long in the third specimen.

The snake, at first sight, appears so entirely distinct, as to suggest a

separate species, however, it accords so exactly in the arrangement, and size

of its head and body scales with B. casruleus that we do not think the

one diflEerence referred to above, sufficient to justify it being considered a

new species, especially as we have so few specimens of the usual Indian

type with which to compare it.

3. Bungarus fasciatm :—Nineteen specimens, obtained from Eangoon

,

Maulmein, and other Districts L.B.,* also from U.B.f

Anterior Chin Shields—Contact with four lower labials (6). Three

Jabials (13).

Subcaudals (30).

A very common snake, frequently haunting the dwellings and precincts of

.man. Burmans generally believe that its bite is not fatal, and we think

credence may be permitted in this particular instance, owing to the dis-

tinctive coloration of the snake, whereby it could not be mistaken for any-

thing else. Being as common as it is, it seems more than likely that people

are bitten by it frequently ; and were its effects fatal, the Burmans would

have a very different conception of its danger.

It would appear to be of a pacific disposition, as one of us met with one

whilst riding on a " maidan " in the district one evening by moonlight, and

having no weapon at hand, called to his servants in the rear to bring a stick,

and proceeded to " head " the creature, walking in a circle, and continually

turning its direction, till a servant after some interval, at least five minutes,

arrived, and it was despatched. The creature could have undoubtedly has-

tened away, by displaying very little more energy, but was content to move

in a leisurely way to and fro, and even without offering menace, and we can

recall other instances where under considerable provocation, this species has

failed to menace. We have only had two specimens over four feet

long.

4. CallopMs macuUceps :—^Two specimens, obtained in Rangoon.

Frontal—greater than distance to end of snout (1).

Ventrals—201.

Colour—Subcaudals are jet black, or grey, with no special arrangement of

the two colours, belly coral-pink during life,

* Lower Burma. f Upper Biuma.
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5. Cerberus rhyncops :—^Nine specimens, obtained in the Rangoon river

and neighbouring creeks,, and the Hlaing river.

Labials-11 E and L (1), 11 E (1), 11 L (1), 12 R (1). 5th. touches the-

eye, R(l).

Ingesta—one caught swallowing an eel.

Much the commoneat Homalopsid about here.

6, Chrysopelea ornata :—Eleven specimens, obtaiiiied from Rangoon, and

Districts of L. B.,** and Mandalay, U.B.f

Frontal—equals distance to end of snout (6), greater (2).

Labials—nine, with the 5th and 6th touching the eye (ly.

Temporals—1-f 2 L(l),

Ventrals—The last is invariably bifid like the anal.

Subcaudals—100.

,

Scales—At first sight, the black median line on the scale conveys the idea

of keels being present ; but a mor^ careful sqlfutiny shows this keeling to be

indistinct, in fact it is a difficult matter in some specimens to decide

whether keels are present or not. We, however, decided that keels were

present in seven out of eight specimens specially examined.

Colour—All our specimens correspond to type B, except two, in which

orange vertebral spots were fairly distinct (type C). In adult specimens., there

is often a tendency for the black and gold to distribute themselves in such a

way as to form alternate transverse bars, but these are very indistinct. In

the young, however, there are very distinct alternate bars in the entire length,,

the black are broader than the golden, and the golden vary so that each

alternate one is slightly thicker, and more distinct.

It has been captured several time on trellis work round tennis courts, and

in verandahs, and sometimes in the grass. We have seen one perched on a

thick naked limb of a tree, about thirty or forty feet from the ground, which

rose almost perpendicularly. Here it lay apparently watching some prey,

with its head downwards, and its body thrown into a broad S, whereby it

obtained a remarkable grasp on the trunk.

Ingesta—gecko (1).

7- Coluber radiafus :—Seven specimens, obtained in Rangoon, and Dis-

tricts L. B.,* and Myingyan U.B.f

Length 5' 2".

Temporals—1 + 3 R (1), 2 + 3 L (2), 2 -f 4 R (t).

Ventrals—246.

Subcaudals—51 to 106.

Ingesta—A full grown rat (1).

Ova^one killed on 15th July,! 899/!ontainied nine eggs with no trace of embryo^

8. CylindropMs rufus :—One specimen, obtainedi from Wuntho, U.B. f
9. Dendrophis picius

:

—^Three specimens, obtained in Rangoon, and Dis-

tricts of L. B.*

* Lower Buroia. t Upper Burma,
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Length—4' 3".

Internasal suture—less than prsefrontal suture, (3)

Frontal—greater than distance to end of snout, (3).

Temporals—2+3. R. and L. (1).

Labials—8, with the 4th and 5th touching the eye, R. (1).

It is not nearly the common snake here that it is in parts of Southern

India, (j.e. Trichinopoly).

10. Dipsas cyanea •—One specimen, obtained from Insein, Rangoon

District. Already recorded in this Society's Journal, on page 188 (No, 1)

of this Volume (XIII),

11. Dipsas hexagonotus :—One specimen obtained in Rangoon.

Ingesta—A large lizard, probably Calotes mystaceus.

12. Dipsas multimaculata

:

—Sixteen specimens, obtained from Rangoon,

and Districts, L, B, •

Length—3' 3^", tail 8J".

Fr;'ontal—less than distance to end of snout (2),

Antoculars—2 L, (1),

Postoculars—3 R. and L, (1).

Temporals—1+3 R.(l). 1+2 L. (1).

Labials—9, with 3rd, 4th and 5th, touching the eye, R. and L. (1) ; 9 with

4th, 5th and 6th touchiag the eye L. (1).

Anterior chin shields—contact with three labials (1); 5 labials (7),

6 labials (3).

Vfentrals—256.

Subcaudals—109.

Ingesta—Lizards (3), all appeared to be Calotes mystaceus.

One of the commonest snakes we have in Rangoon, frequenting the com-

potinds in Cantonments. Sometimes it climbs the trellis work in verandahs,

at least on one occasion with a view to facilitating the sloughing process,

since the cast slough was found wound in and out of the fenestrations.

We have known it come into the :house, upper and ground floors, and

stables.

13. Distira cyanocincta:—Two specimens, obtained from Myaungmya

L. B., about fifty miles from the sea ; and Watiya, Hlaing river, forty mile*

from the sea.

14. Distira lapemidoides:—Three specimens, obtained from Watiya, forty

miles from the sea, and Rangoon river, twenty miles from the sea.

15. DryopUs fronticinctus

:

—^Eight specimens, obtained from Watiya,

L. B.* and Rangoon river and creeks.

Frontal—less than distance to end of snout (2) ;
greater (2) ; less than

parietals (4).

Labials—usually eight, with the 6th only touching the eye, frequently

seven, with the 5th only touching the eye.

* Lowei Surma.
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Chin shields—usually three pairs, the middle and posterior are often

confluent, on one or both aides ; anterior in contact with five lower labia Is

(1).

Ventrals—181 to 196.

Ova—One killed between 24th and 28th November, contained seven eggs,

varying from |" to f" in length, and with no trace of embryo.

For most of our specimens, we are indebted to Mr. Lidderdale, who took

much trouble on our behalf. Living on the river, and having many coolies

under his supervision, he organized beats with a view to driving these

creatures from the bushes bordering the river bank, but found that they

usually escaped into the water when flushed, and got away. Subsequent

beats however undertaken at very low tide, caused the creatures when
making a bid for the water, to throw themselves into the soft mud, which
so hampered their movements, as to permit of their easy capture.

16. DryopMs mycterizans :—Two specimens, obtained in Kangoon, and

Toungoo, L. B. «

Frontal—less than distance to rostral, (2).

Loreal—one R. and L. (1).

Ventral3-r201.

Subcaudals—92.

Not nearly the common snake about Rangoon that it is in many parts of

India.

17. Enhydrina valaTcadien:—One specimen, obtained from Watiya on
the Hlaing river, forty miles from the sea.

Temporals—anterior 2 R. and L. (1). (Four labials are large, the fifth

very small with a scale above it, which does not touch the parietal, and we
therefore regard it as a lower temporal).

Ventrals—270.

18. Fordonia leucohalia :—Four specimens, obtained from Watiya Hla-
ing river.

Postoculars—one (L). (1).

Temporals—2+3 L. (1).

19. Hipistes hydrinus :—three specimens obtained from Watiya Hlaing
river.

Anterior chin shields—contact with six lower labials, L. (1),

Scales—43 rows (1).

Ventrals—168.

Subcaudals— 21.

Colour—alternate yellow a*id black dorsal bars of equal width extending
to tail, 36 on body (3), 5 to 7 tail. Flanks and belly uniform dull buff.

Head uniform greyish, with small punctiform spots on temporals, and parie-
tals, and for some way behind these. The colours on the back are bright
and scales glazed liked enamel.

* Lower Sarma.
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The scales are peculiar in that the interstitial skin is visible for a consider-

able interval between the apex of one scale and the base of the next in the-

same series, and these intervals being depressed, produce a honey-combed

effect most marked in the flanks.

Two specimens obtained in September were discovered to be pregnant^

one containing four, and the other three emKlryos apparently perfect. Each,

embryo by two kinks was folded into three, the folds being firmly compress-

ed upon one another, and a scanty dryish smegma (sp.irit specimens) partially

covered them, more abundant in the folds.

Of four measured, two taped 6", and two 5|".

They differed from the parents in lacking; the wonderful glazing of scales^,

and in having the canary bars replaced by buff.

20. Homalopsis huccafa'.'—One specimen obtained from Rangoon river.

Loreals—3 R.

Labials—14 R,, sixth just touching the eye,

Subcaudals—65.

21. HypsirUna enhydris:—Two specimens obtained from Hmawbi, L. B.'

Frontal—greater than distance to end of snout (1).

Antoculars—2 R. (1).

Temporals—2+2 L. (1).

Labials—seven, 4th touching the eye L. (1).

Anterior chin shields—in contact with three lahials R. and L. (2).

These were discovered " in copula '' on the 16th November, and unfor-

tunately killed. They were in swampy ground, some distance (about a

quarter mile) from a creek, and three miles from the Hlaing river,

(tidal).

22. Hydrophis spiralis :—Two specimens, obtained from Myaungmya

river, L. B.*^' about fifty miles from the sea.

23. Lycodon awZecws :—seventeen specimens, obtained in Rangoon, and

Districts, L. B., * and Magwe, U. B.f

Temporals—2+4 R.Cl), 2+4 L. (1).

Ventrals—181.

Subcaudals—53.

Ingesta—mouse (2), gecko tail (1). It would appear that in the latter

case the quarry had escaped, leaving its tail in possession of its would-be

captor.

As common in this locality as it is in India.

Ova—One killed on the 20th December was found to contain five eggs,

with opaque contents, and no trace of embryo.

24. Naia hmgarus :—One specimen, obtained from a juggler, said to have

been caught in this Province.

25. Naia tripudians -.—{monoceUm^—eleYen specimens, obtained from

Rangoon, and Districts, L. B,*

*LjfferBarjia. t Upper Burma.
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Three of tliese were dug out of the same bole, where one had beett

seen to take refuge on the 8th July. Two of them were males,

and one a female with her ovarian follicles enlarged to a length of

\about^".

One, containing twelve eggs with no trace of ecabryo, was killed on the 5th

August.

26. Naia tripudians (hinocellus) :—One specimen obtained in Myaungm-

ya, L,B.«

The Cobra is not nearly such a common snake h«re (Rangoon) as we have

known it in India, especially in the south ; and most of the specimens we get

are of the monocellate variety : still in certain localities, such as on the

Sittang plains, cobras are extremely common, one of us having on two or

three occasions, killed as many as five in a day.

27. Psammodynastes pulverulentus :—One specimen, obtained from Wum-
bezat, L. B. *

Temporals—2 + 4 R and L.

28. Python molurus :—One specimen, obtained from Pyinbongyi, L. B. *-*

Antoculars—3 L.

Ventrals—269.

Lower labials--19 R. 20 L,

We have already published notes concerning this species, in the Society's

Journal, on page 190 (No, 1) of this Volume (XIII).

29. Simotes cruentatus :—ten specimens, Rangoon, and districts, L. B. ""'

Frontal—greater than distance to end of snout, (6).

Anterior chin shields—^in contact with five labials, (5).

Ventrals—171.

Subcaudals—27 (1) ; less than 30 (6).

Colour—Olive-brown above, with four dark linear longitudinal lines. The

two median are separated by three rows of scales, and extend to end of tail.

The lateral run two and a half rows above the ventrals, and end at the vent.

In a well-marked specimen, there is a dark transverse band before the eyes

continued below them as a subocular streak, a dark collar incomplete below,

which throws forward a median process to the frontal and a lateral obliquely

to the parietals. In many specimens these marks are indistinct, or modified

to a mottling. Belly canary-yellow in life, with large black squarish

spots often confluent behind, where they are more numerous. A post-

anal black mark 3-4 subcaudals wide, and often another black band at or

near tip, these two sometimes connected laterally by a black line ; subcaudals

otherwise yew-berry crimson, or sealing-wax red. Anal often tinged the same

colour.

On two occasions we have been present when this snake was flushed, and

the degree of " animus '' it displayed in trying to avoid capture was

remarkable, and for so small a snake almost laughable. One, however, in

* Lower Bnrma.
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spite of its few inches, succeeded in scaring a party of Burmans, whose

womankind seized their children and fled, the men declaring from its vehe-

mence, that it must be a young cobra. On the other hand, one we had

sent into us, alive, and apparently unhurt, when loosed behaved with great

timidity, hiding its head beneath its coils, and refusing to strike or menace

on the greatest provocation. This had however been imprisoned in a bottle

for some hours previously.

30. Simotes cyclurus :—thirteen specimens, obtained from Eangoon, and

Districts, L. B.*

Post-nasals—divided into two superposed scales, R. (2) ; L. (1).

Frontal—greater than distance to end of snout, (8).

Antoculars—one R. and L. (1), ( i.e., the subocular of Boulenger is

absent.")

Temporals—1+1 (3), 1+2 (5).

Labials—seven with 3rd, and 4th touching the eye L. (1).

Anterior chin shields—^in contact with five labials R. and L. (1).

Subcaudals—84 (2).

Colour—Very variable, from light cocoatina to dark cafe-au-lait, and at

least two specimens were exactly the colour of a boiled shrimp ; others

the dusky variety of shrimp.

31. Simotes iheobaldi :—One specimen, obtained from Myingyan, U. B. t

Ventrals—167.

Subcaudals—40.

32. Simotes violaceus :—Four specimens, from Rangoon, and Districts, and

Arakan Hills, 4,000 feet, L. B. «

Frontal—greater than distance to end of snout, (4).

Antoculars—1 R and L (1), (J.e., the subocular of Boulenger is absent),

3 L (1).

Temporals—2 +2, R and L (2).

Labials—Seven, with 3rd and 4th, touching the eye R and L (1). This

last feature has been already recorded in the Society's Journal, Vol. XII,

No. 4, page 766.

33. Trimeresurus gramineus :—Ten specimens, obtained from Rangoon,

and Districts, L, B. *

Temporals with modified keels, i.e., tectiform ; or shaped like the carapaee

of a tortoise (8) not recorded (2).

Subcaudals—44.

Length—3' 8"; tail 6f".

We have seen this species strike, and its method is remarkable. It fixes

itself by its caudal extremity firmly to a branch, leaving most of its body

free, which it suddenly throws forward in its endeavour to reach an offending

agent. This failing, by some extraordinary muscular power it is able to

sustain itself without support in a more or less horizontal position ; the body

* Lower Burma, f Upper Burma.
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is tlirown into an S, shape, thereby causing a retraction of the head, and

the creatare poises so, preparatory to another lunge forward.

We have known two cases of bites, both of which recovered after much

local pain, and swelling, and some constitutional disturbance.

Its favourite haunt is undoubtedly bamboo, with which its colour

harmonises ao perfectly as almost to defy detection. It is not uncommon
in the bamboo hedges surrounding gardens in Cantonments. One was killed

on a beam in a native hut, having swallowed a small rat,

34. Tropidonotus stolatus:—Twenty-three specimens, obtained from

Rangoon, and Districts L, B *

Frontal.—Less than parietals (18), no record (5).

Loreals—.Two superposed, R and L (1).

Postoculars.—4 R (5), 4 L (2).

Temporals.—1+3 R and L (1), 1-f 3 L (1).

Labials.—Seven, with 3rd and 4th, touching the eye, L (2) • eight, with,

-ttth and 5th, touching the eye R (2).

Subcaudals.—86.

Ingesta.—Small frogs (2).

Ova.—July 7th, one killed contained seven eggs.

August 11th, onedn captivity laid nine eggs, one of which hatched

on 10th, September, six others on 11th September, the remaining

two did not hatch

.

October 8th, one killed contained six eggs,

November 22nd, two eggs found in grass in the compound, and kept,

hatched out.

Measurement.—14" X In', rent made by one l^".

Hatchlings measured from 5^" to 6|".

As common here as it is elsewhere in India. It not infrequently haunts the

dark and damp recesses about flowerpots in verandahs, and porches, where

it meet* with the food it fancies in abundance. From here it sometimes

finds its way into the bungalow. It is a very active little snak&, and when

flushed, vigorous and hasty in its attempts, at escape.

35. Tropidonotus subminiatus :—Three specimens, obtained from Rangoon.

Temporals—1 f 2 R. (1).

Labials.—Nine, with 4th, 5th and 6th touching the eye L. (1).

36. Tropidonotus punctulatus :—One specimen, obtained from Watiya,

L.B.»

Temporals.—1 f 2 R. (1).

37. Tropidonotus piscator :—Th.irij-six specimens., obtained in Rangoon,

and Districts, L.B,'*

Labials,—Eight, with 3rd and 4th touching the eye R, (1) ;
nine with 4th

only touching the eye R. and L. (2), R, (1),

As common here as it is elsewhere in India.

* Lower Burma.
2.0
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We recognize three colour varieties :

—

(rt) Olive-brown with large sub-equal quincuncial spots in six rows,

(the median two often confluent) all equally distinct and con-

tinued on to tail, diminishing from before backwards, Ventrals

uniform white or with faint, or distinct, black transverse streaks,

A black chevron collar, or not.

(li) Olive-brown, with one or two lateral rows of black spots, large and

distinct in neck, and anterior part of body, becoming indistinct

or lost, ventrals with black transverse streaks, or not,

(c) Olive-brown, with black spots as in (&), the intervals with sealing-

wax red blotches (more pronounced in flanks), sometimes only

in neck, in others for nearly or whole body length, a chevron

collar, below which the neck is ochraceous or canary-yellow.

Head sage green, or bright olive-green. Ventrals with transverse

black streaks.

All three types with characteristic subocular oblique streak between 6th

and 7th labials, and oblique streak from eye to behind gape.

(a) And (J) are the commonest types. Some specimens tend to com-

bine the characters of two types more or less,

Ingesta.—Usually, frogs, for which it shows a great partiality. We have

seen it swallowing a mud fish once.

It is very active, and strong, moving rapidly on land, and in water..

Excepting Ecliis carinata, we think it is perhaps the quickest and fiercest

snake we know. It will strike an offending object with great malice, dilating

its neck, and rearing its hep»d and front part of the body off the ground, for

some distance. In one case a snake measuring 2'-10" raised its head 9" at

least.

38. Tijphlops diarcU:—Four specimens obtained in Rangoon.

39. Xenopeltis unicolor •—Eighteen specimens obtained in Rangoon, and

Districts, L. B.*

Praefrontals.—Asymmetrical, left invariably larger.

Frontal.—Equals distance to end of snout (4),

Subcaudals—Invariably a pair, succeeded by an entire scale, behind which

25 to 27 pairs.

Length,—3'-5i" ; tail ^".

Pupil.—Difficult to distinguish in fresh state, owing to the very deep blackish-

brown colour of the iris.

Body.—^Ventro-vertebrally compressed.

Ingesta,—Mouse (1), field rat (1), snake T. stolatuf^ (1). This last was 18"

long, of which llf" had been swallowed.

We procured most of our specimens in the rains, July (5), August (5),

September (2). No doubt, owing to the water-logged condition of the soil

compelling retirement from their usual subterranean abodes.

* Lower Burma.
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40, Zamenis Jcorros :—Nine specimens obtained in Eangoon, and Districts,

L. B.«

Frontal.—Less than parietals (4).

Temporals.— 2+ 3 R. and L. (1), R (2),

Anterior chin shields,—In contact with four labials, (1).

Ventrals.—186.;

Length. -7'-2i", tail 2'-3f"

Ova.—One killed 3rd June, contained nine eggs with no trace of embryo.

Colour.— One small one 12f" long, was so different to the adult in colour, as

to mislead us at first sight. It was blackish, with thin white transverse bands,

in the anterior two-thirds of the body
; (25 in all), and a white collar. Under

parts dirty white. Upper labials, antoculars, and postoculars dull white.

41, Zamenis mucosus ':—Twenty-six specimens, (including thirteen young

hatched from a cluster of eggs already recorded by us in the Society''s

Journal, page 189 (No. 1) of this Volume (XIII), obtained in Eangoon, and

Districts, L. B.*

Frontal.—Less than distance to end of snout, (8 of 10 adults),

Loreals.—5 R. 4 L. (1)) 4 L, or R. (3).

Antoculars.—3 L (1), (including the so called subocular of Boulanger).

Temporals.—2+3 R (2) ; 2+1 R and L (1).

Labials.—Nine, with 5th, and 6th touching the eye R and L (1) ; R (1).

Anterior chin shields.—In contact with four labials E and L (1) ; six labials

one side (1).

Ova.—Thirteen hatched, December 9th, 1899.

42, Vipera russelUi :—eleven specimens obtained in Rangoon, and Dis-

tricts, L. B.,* and Yamethin, U. B.f

Ventrals.— 153.

Snbcaudals.—41.

Supraoculars.— 4 to 6 scales intervene in front, 8 to 10 behind.

Nostril.—We do not concur with the remark that the nostril is situated

between three shields. The invariable arrangement is as follows :—It is

contained in a single, large, irregularly-formed scale. The anterior two-fifths

is extranaral, and forms a bold vertical pillar, bifid above, where the anterior

part of a crescentic scale dips down. The anterior limb of this pillar ends

abruptly behind the upper part of the rostral, the posterior limb passes

obliquely backwards and upwards to become lost in the roof of the nostril,

and is bounded below for a short distance by a fissure, which is itself

lost in the roof. At the base of the pillar, a limb passes backwards and up-

wards to become lost at the back of the nostril, and is skirted above by a

fissure which also becomes lost in the scale. The nostril is placed behind the

pillar, and between the two oblique limbs just referred to. It is large and

roughly funnel-shaped.

* Lower Burma. f Up^jcr Eurruy,.
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We append a figure :

(Vipera russellii, X 3, to show peculiarity of nostril and nasal scale.)

This snake is very common, especially so in certain parts of the Province,

notably Mahlaing, Magwe, and Myo-thit, all in U.B.,-|- where it is so abundant

that the Burmans in these localities make themselves shoes with grass or mat

uppers when busy in the crops, for the sole purpose of protecting their feet

from this dreaded creature. We have known them come into the bungalow,

and out-houses even in thickly populated parts.

In the aggregate, we have had 302 specimens, and these include forty-two

species. A very large number of these reached us fresh, some freshly pre-

served in spirit, and a few were old specimens, which had been in spirit for

an uncertain period. Comparatively few were sent in, or procured by us alive.

The comparative measurements of scales referred to above, were determined

with pin point compasses and lens.

t Upper. Bnrma.



PlSeiNG IN INDIAN WATERS.
Part VI.

OpeK Deep Sea Fishing.

By F. 0, Gadsden, R. I. M,

l^Read before the Bombay Natural History Society on 10th July, IQCO.)

In this, which I propose shall be the concluding article of this series, I

intend drawing the attention of my readers to some fishing which can only

he indulged in on the deep sea, away from land, and generally speaking

must be carried on when the vessel is travelling at a fair speed. Although

numbers of large fish inhabit the open ocean, still often times in travelling

you may go for days and see no sign of life, unless it be an occasional

flying fish or a lone whale blowing j while on the other hand, if the weather

be propitious, very often in some latitudes and in some seas not a day

passes, but what numbers of the larger ocean mackarels, such as albicore,

bonito, tunny and dolphins and porpoises, are seen sometimes in considerable

numbers, and occasionally they will come round and play quite close to the

ship. In the good old days of sailing ships, when things were taken easier

all round, men on the ships used to lay themselves out to catch tbem, but

nowadays when steamers so largely predominate, and when the tendency

is to rush and scurry, to get from one port to another as quickly as possible,

those quiet chances do not so often occur ; and however willing the master

of a mail steamer might be to indulge in the pastime himself, or give his

passengers a chance of doing so, still the fact of his vessel being a steamer

and expected to do the voyage in a given time is greatly against him. The

noise caused by a steamer, the thud, thud, thud, caused by the screw, with the

accompanying vibration transmitted to the surrounding water, as she goes

at full speed, tends to frighten away any fish that may be near, who cannot

understand what all this commotion may mean, so different is it to the

quite lapping kissing noise caused by the stately sailing ship as she lazily

rolls on her way, dipping every now and again her bows into the sparkling

sea, and shaking ofiE the feathery spray as she rises, behaving in many ways

as if she were a light hearted gambolling leviathan herself. It has been my
fate in life to have had experiences of both steam and sailing ships. As a

boy I served some time in a craok sailing ship belonging to a Northern Line

and running in the Colonial trade, and many years later, after having been

for years in steamers of all sizes, I was appointed to and served for about

two years in a small paddle steamer, and our sole duty there was marine

surveying, and in these two ships more than in any others I had several

and varied opportunities of seeing this deep sea fishing carried out and made

acquaintance with many wonders of the deep,

I do not know that anybody has dealt at all in detail with this class of

fishing, and it is impossible for me here to go very fully into the matter.

In the sea-fishing volume of the Badminton Library there is described very
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plainly and clearly the principles of the ship's " sea rod, " and I am told

that there is also a description of the ship's " sea rod " in the "Practical

Letters to Young Sea Fishers " by John Bickerdyke. However, as the above-

mentioned author was principally responsible for the greater part of the

first mentioned book, I have no doubt that the two descriptions are very

much alike. Those sailor men who do fish at sea have each and every one

of them their own rigs-up and each thinks his own the best, I have seen

and tried several, and I do not know that there was a great deal of difference

among them. While I am on this subject of authorities, there comes into

my mind the name of one man, pre-eminently fitted by his early training,

who I am sure could deal with this subject in a manner that would fascinate

his readers if only he would, I refer here to the talented author of the

" Cruise of the Cachelot, '"' " The Ways of a Ship,'" and other articles, all

dealing with life at sea, and I hope that if this should meet his eye that he

will seriously consider it, I read the "Cruise of the Cachelot" shortly

after it was published, and was perfectly fascinated and entranced, and I

hope sincerely that some day or other he may be induced to give us a

companion volume dealing with this subject. The principle underlying

this deep sea-fishing is, however, in all cases the same. The larger ocean

fish are all piscivorous, and the only way to induce them to take a bait is

to offer them a decent imitation of some small sea fish.

Many and wondrous are the imitations that are made, and yet they nearly

always consist of bunting, red or white, or perhaps both. One of the best

and most successful baits I have ever come across was originally shewn to

me by Lieut. E , E. N,, who concocted it himself and who I believed

seldom used anything else, and he is one of the most successful of our deep

sea-fishers. It was a weird and wonderful tout ensemble. A hook about

six inches in length, with the body wrapped and dressed with cotton stuifing

till it assumed the shape of a large cigar, the whole was then covered with

silver paper or tin foil, and finally wings were added of white bunting with

a dash of red underneath. When completed it looked something like a huge

" Alexandria," only with the wings, red and white, instead of the blue-

green of the orthodox fly. I passed on this dressing afterwards to one or

two special chums, who are still at sea, and who had the chance occasion-

ally of testing its merits, and the photographs of some of the fish they

have from time to time caught, will give some idea of what can be

done when fishing under these circumstances. I cannot definitely stato.

whether they were all taken with this particular lure, but it may be taken

for granted that the bait did not differ very materially from that describ-

ed above, except, that occasionally, instead of the red and white wings,

blue bunting was used for the upper pair and white for the lower, and

in this case the wings were brought down along the body and tied together

at the bend of the hook, to give it a more fish-like appearance.
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The following photographs will be found in the album of this Society, as

it was impossible to reproduce them here :

—

Nos. 1 and 2 are those of the so-called " Sea Pike '*'

( Sphyrc^na acutipennts)

caught above Socotra near Zeila. Weights 10| and 3^ lbs. respectively.

Speed of vessel from 5^ to 7 knots. Taken with the bunting bait.

No, 3 represents a take of eight fish, caught on the run between Berbera

and Bulbar, on the Somali Coast, and were all caught inside of three hours.

The weight of the fish counting from the left of the picture are, first, two

bonito ( Thynnus pilamys ) of 7 and 91bs, ; then two dolphin ( Coryphena

Mppurus ) of 10 lbs. each ; one seer fish (Cyhiicm guttatuni) of 15 lbs. ; and

again bonito of 8^, 8 and 7flbs. respectively. These were all caught with

this bait towing astern, the speed of the ship varying from 8 to 10 knots.

No. 4 represents four out of a total catch of nine fish (dolphin) which

were caught in five hours in the Gulf of Aden. The total weight of the

whole catch was 95 lbs. These were the four largest, and scaled from

11 to 121bs. apiece. Speed of the vessel between 8 and 9 knots.

No, 5 is the picture of an exceptionally fine dolphin (Coryphena Mppurus),

caught in the Gulf of Aden near Zeila. Weight 28 lbs.

No. 6 is that of a much larger fish, a bonito weighing 69 lbs., caught in

the Gulf of Aden. Speed of vessel about 9 knots. In one of my former

articles, viz., in that dealing with " Aden and the adjacent Waters,'' I related

the incident of my capture of a 73 lb. bonito in Aden Harbour. The

photograph of that fish was never taken, but the fish here pictured might

have been the same fish, so that you can form a very fair idea from this what

the former one was like, and may also be able to realise to some extent the

sport to be obtained when such a fish has fastened.

In all the six cases above referred to, the bait which was taken was being

towed astern with a good long line, and in every case was taken from a

screw steamer. This is the usual practice on steamers, but in the old days

in the sailing ship almost invariably was the line put over the bows. A
much shorter drift of line was used, in fact only just sufficient to keep the

bait bobbing on the water, and all our fish were caught in this manner, and

hardly ever did one put out the line astern. Probably the fact that most

steamers are straight stemmed and have do overhanging bow from which

the line can depend, has a great deal to do with the practice of towing the

bait, but the fact remains, that as a general rule sailing ships fish from the

bow, while steamboats tow their lines.

Under these conditions the better sport is very often to be looked for

when fishing from a steamer ; but on the other hand there is one bit of fish-

ing which is rarely if ever obtained in the normal manner from a steam boat,

but which is often enough to be had from a sailing ship.

1 refer to shark fishing at sea. Sharks are very seldom seen from a ship

except in calm weather, and it is just then, when a sailing ship is lying almost
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becalmed with hardly enough wind to fill her saila and give her steerage way,

that the best chances occur. It is in weather of this sort that these brutes.

come up to the surface and bask in the sun or roam about leisurely in search

of food. Generally the first intimation of their presence is the sight of the

black triangular dorsal fin moving through the water, and thereafter if it be-

kept steadily in sight, the fish will be found roaming about in irregular

courses. Gradually his curiosity or hunger will bring him nearer and nearer

to the ship, until eventually, when he sees there is nothing very dreadful or

terrifying about her, he will take up a station under her quarter, and often-

times if not caught, will remain there for hours., or, if the calm weather

continues for days. But no sooner does a shark take up this position than

an intense desire and longing pervades the whole ship's company to catch him,,

and at once the line or rope is got ready, the short length of chain which

connects, the hook to the rope is bent on, and the hook sharpened and baited

.

There is unfortunately on board a sailing ship no great variety of baits to

choose from. The bunting bait is here useless. Fresh meat is much too pre-

cious even if it were there, so that we are forced to go. to the " harness cask "

for a chunk of either salt beef or pork, Thejatter is perhaps the better,

so choosing a nice square fat chunk, we put it on to the hook, and making it

a bit extra secure with a twine lashing, wd lower it carefully over to our

friend and await results.

There are occasions of course (and I remember one well when a school of

rather small-sized sharks came alongside, and when we caught nine oat of

twelve or thirteen fish one after another) when they are really ravenous, and

when no sooner is the bait well in the water than it is taken, and at once the

fun commences, but such occasions are the exception rather than the rule,

and also the fish on these occasions when they appear in schools are never

so large as the lone fish. The real excitement begins when a large fish, say

from 18 feet to 22 feet in length, takes up the position described, attended

by four pilot fish. Such a fish is by nature and experience cautious and

wary and in addition to his natural cunning, he has th& intelligence of his

smaller friends to fall back upon, and he will give you many an anxious

moment, before he finally succumbs to temptation. The procedure on a

favourable occasion is somewhat as follows : on the bait being lowered, it may

for some time be left severely alone, or it may at once attract the attention

of the pilot fish. In tlie latter case they will come up and prospect it, at first

from a distance, then circle round and round, until finally one bolder than,

the rest will make a dash at it and rip out a mouthful. This the others can

no longer stand, and together they will assault the bait until you will begin

to think that shortly there will be very little left for the principal guest.

In time, however, they will retire to their patron and inform him that there

is something toothsome not far away and he, who has probably been watch-

ing the whole performance, and has been waiting patiently for their report

will begin to sV.ow some signs that he intends taking a hand in the next deal.
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Imperceptibly he will fall back, until he is a few yards away, and then

gradually he will sink out of your sight, and you may think that he has gone.

Well perhaps he has
;
peradventure theire has suddenly flashed through his

dull brain some faint reminiscence which has come back to him at the very

last moment of another fine fat piece of pork very similar to the present one

'<rhich he once upon a time in the long gone days before had tried to sample,

and which had brought him nothing but labour and sorrow, and which, when

he had got rid of it, had left him curiously enough (as he thinks) with a sore

jaw. If such has ever been the case, then indeed will he have gone, but it

inay be otherwise. If he has made up his mind, upon the reports of his

small friends, to try his luck, his behaviour would be such as I have attempted

to describe. As his mouth is so to speak placed under his chin, he requires

to get quietly underneath whatever it may be that he may wish to seize, and

then with an upward dart, during which time he turns half round upon his

back, he is in full sight open-mouthed, and if in earnest, has closed his terri-

ble jaws upon the bait before you have had time to realise what has

happened. The subsequent proceedings interest the pilot fish no more.

There is a firm belief among sailors that if a shark is once hooked and gets

ofl:, that he metes out condign punishment upon them for having misled him
;

they are therefore off and you will never see them again. Once hooked, it

is purely a matter of brute strength
;
you hang on to your fish, getting in the

rope' little by little in spite of his struggles, until his head is hove up out of

the water, when either a running bowline is put on the line and lowered down

over his head until in position near the tail, then tightened up as soon as it is

possible, then heave away on both lines and drag him struggling on board
;

or else before attempting to lift him, you quiet him once for all with a rifle

bullet through his brain. I give the above as a typical instance of how a

large fish of this sort is usually caught and killed, but often enough instead

of taking the bait offhand as described he will play around, make false

rushes, and dally and toy with it in a most aggravating manner, pushing it

with his nose, and sometimes turning round and lashing out at it with his

tail until your patience is well nigh exhausted ; and then when you have

almost given up all hope of seducing him into committing the desired

indiscretion, he makes up his mind, makes his rush, and with a thrill of

excitement you realise that after all you have really got him. But even in

this fishing, there is still often the proverbial " slip between the cup and the

lip" and in his struggles he may break loose, and you cannot count upon

your fish until he is landed.

Once in board he is triced down as soon as possible, and if still alive a

coup de grace is given him by cutting off his tail with an axe, and until this

is done, he is a most awkward customer to go anywhere near. Sailors seem

to have an inborn hatred of sharks, and nothing pleases them so much as

the death of such a one as I have described. Once dead, his head and tail

21
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are generally cut off and kept (the former for the sake of the jaws and teeth)

as trophies, and sometimes you will find some one energetic enough to take

out the backbone, part of which, when dried and cleaned, is made into a

walking stick, by threading the various joints upon a stout piece of iron or

steel wire. The rest of the body is generally thrown overboard.

Having dealt with the above different modes of catching the ocean fish, I

come now to quite a different class of fishing which is never to be obtained

in Indian waters, and which perhaps on that account I ought not to include

here, but as this paper is intended to deal with open sea fishing, I must be

excused for touching on it. I mention it here, but at the same time I should

like to say, that I do not approve of it, and deprecate the practice on every

possible occasion. I refer to the practice so common among passengers and

seamen alike of fishing for the ocean birds. Sailing ships bound from the

United Kingdom for the Australian Colonies and New Zealand generally

go out by the Cape of Grood Hope route and return via Cape Horn. This

is done in order to take advantage of the prevailing winds. When you get

away south into the " roaring forties,'' you experience a strong westerly wind.,

which is nearly always blowing pretty hard, Down in these southerly

regions, hundreds of miles from any land, you come upon the home of many

of the finest and most beautiful of the sea-birds—gulls large and small,

frigate-birds, boobies, molly-hawks, and last but certainly not least the

noble albatross. All these birds congregate near the sliip, and wheel and

soar and scream about her from day's end to day's end, and nothing is thrown

overboard that is not at once taken if fit for food.

Hence it is that as a rule it is so easy to catch these creatures. I

always maintain that it is a useless and cruel practice, as they are not

wanted, in fact are not fit for food, and unless it be that an occasional

specimen may be required for some scientific purpose, there is no excuse for

the practice. There is no more beautiful sight to be seen than these wild

sea-birds, wheeling and turning and soaring above the foam-crested waves

in dark and gloomy weather, and I have watched them for hours with the

keenest delight. Perfectly at home amid the tumultuous elements, alighting

at times on the breakers, and floating as easily as a fragment of cork or as

lightly as a bubble, they sport in and out of the tempest-tossed seas, and give

one the impression of being as much ocean-born creatures as the very fish

themselves. All of them from the smallest to the greatest can be caught.

A small piece of pork put upon the hook, and let out with a good long length

of line will nearly always be all that is required. No sooner is it over than

the birds make a swoop, several perhaps at a time, and fight over it until the

strongest prevails, seizes the morsel and pays the penalty. They are quickly

hauled on board, the hook taken out, rebaited, and the same thing goes on

again. Very few of these ocean birds when put down on deck are able to

rise and fly away, on account of the length of their wings and the shortness
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of their legs; and nearly all suiier severely from Sea sickness when firs ^

caught and put down. It is not every day, however, that an albatross can be

caught, but still they are hooked at times and in the same way. Sailors

generally keep the breast feathers, the wing bones, and the feet and beaks of

these birds. The breast feathers make a handsome boa or muff ; the wing

bones are supposed to make the best of pipe sttms ; the feet when skinned

and stretched out are conTcrted into fancy tobacco pouches, and the beak

is sometimes turned into an ornamental handle for a walking stick. An
albatross in size and weight is not much if any larger than a good-sized

turkey, but he has an enormous spread of wing. Very ordinary birds

measure from. 7 to 9 feet across, and there are records of much larger ones

measuring from 12 to 14 ft, across from tip to tip.

When once on board the albatross is very nearly as awkward a customer

to deal with as the shark, and he can keep several men at bay with his power-

ful wings and beak. I shall never forget one day many years ago, when I

was quite a boy, one had been caught, and was sitting quietly tied up by the

leg to the ship's rail. I ventured a little too close to the prisoner, and ho

apparently not relishing my appearance on the scene, let out with his wings

and caught me full on the legs, knocking the feet from under me, and

landing me on my back. At the same time, he made a vicious dig at me with

his beak, and very nearly took the piece clean out of the calf of my leg. I

left him alone after that.

I had intended when I began this paper to deal not only with open sea-

fishing, but also to dwell for a little while upon some wonders of the deep*,

with.which I made acquaintance during my time in the marine survey ship,

but space will not admit of this just now , and I must reserve that for

some future occasion. Sailors, I know, are said to be very apt to draw the

" long bow," but there are so many wonderful things continually to be seen

at sea, that a sailor man in relating his experiences may appear to the

innocent landsman to be exaggerating when in reality he is certainly keeping

strictly to the truth.

I always think that King David, who is said to have employed a large fleet

of merchantmen, must have been fond of sending for his ship's Captains,

and listening to their sea tales, and it was probably after some more than

usually stiff " yarn" had been spun to him by some hoary-headed old "shell-

back, " that the proud monarch of Israel exclaimed "They that go down to

the sea in ships, that do business in great waters, these men see the works of

the Lord and His wonders in the deep."
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No, I.—NOTE ON A WHOOPER SWAN {CYGNUS MUSICfPS)

SHOT ON THE RIVER BEAS, PUNJAB.
The Society's Museum has been enriched by a gift from General W. Osborrf,

I. S. C, which is almost unique, namely, the well-preserved head and feet of

a WhooperSwan shot by himself on the river Beas in the Hoshiarpur district

of the Punjab. The Common Swan {Cygnus olor) is not uncommonly seen

in the Punjab^ but until now there was only one instance on record of any

other species occurring within the limits of British India, This was a bird

obtained by Hodgson in the Nepal valley in the year 1829. Hodgson pre-

served the skull and a foot of this bird, which are now in the British

]\!Puseum, and also executed a drawing, from which Mr, A. 0, Hume identified

it as Bewick's Swan (JO. hewichi), under which name an account of it and

a coloured plate appeared in Vol. XI of our Journal. This, however, called

forth a letter from Mr. W. T. Blanford, printed at page 306 of the same

volume, in which he said that a careful examination of the skull and foot

in the British Museum had convinced him that Major Hodgson's bird was

not Bewick's, but the Whooper (or Hooper) Swan (C. musicus). The relics

presented to us by General Osborn therefore represent the second specimen

of this fine bird which has been obtained within the limits of British India.

General Osborn contributed to The Asian the following account of the way
in which he obtained it :

—

" While duck shooting with a friend on the river Beas, on the 6th of Janu-

ary last, at a point just opposite Tulwara in the Hoshiarpur district, we saw

four wild swans on the opposite side of the river. As there was no means

of crossing, and the swans were too far and too wary to be reached even by

my 4-bore duck gun,, we sent back to camp for our '303 rifles, and with

these weapons we managed to secure one of the four. When we secured the

bird we found it to be undoubtedly a Whooper [Cygnus musicus), and its

weight and measurements were as follows :—Weight 20 lbs. ; length from tip

of bill to end of tail 4 feet 8J inches ; spread of wings 7 feet 5 inches.''

To these measurements may be added here that the length of the bill from

gape is exactly 4 inches, and of the tarsus Ai inches. In a letter to our Ornitho-

logical Secretary, General Osborn has given some further particulars which are

interesting in connection with the well-known legend that the swan, so silent

all its life, sings like a siren in the hour of death. " The bird," he says, "was

only winged and swam about on the river for a considerable time before

I could get a man to* secure it, and as long as its three companions remained

in sight, it continued to utter its long, loud, musical, trumpet-like call."

That this was not the Mute Swan does not make much difference in the

poetry of the situation, for the ancients probablj'- confounded the two.

E„H, AITKEN,
Bombay, April 1900,.
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No. II—INDIAN TEE3IJTES.

Will any member of the Society, who may have made a study of the Indian

Termites, kindly inform me whether there are varieties of these pests, and if

all construct a dome-shaped nest above the ground? I suffer a good deal

from the depredations of these restless creatures, both in my bungalow and

garden ;
but although I have looked everywhere I am unable to discover

any nest belonging to them above ground, either in my garden or compound.

From consulting certain books on the life-history of Termites, I have been

led to believe that a Termitar'ium was constructed altogether above ground

and that it was divided into four stories ; that nearest the point of the cone

being empty; then came the Royal Nursery, followed below bj' a large Hall

suppoi'ted by pillars, supposed to be used as a sort of Gymkhana Station Club

without a liquor bar ; below this again, on the ground^floor of the building

was constructed the King and Queen's apartment surrounded by various

rooms for the attendants, and Commissariat Godowns. Now having duly

written and obtained permission from a friend, whose large grass com-
pound is dotted over with a number of fine residences belonging to the

termite community, which, however, he professed no special interest in

preserving, I started early one hot morning accompanied by two gardeners

to dissect a Termite detached villa of moderate size, rising some three feet

nine inches above the ground. My attendants duly informed me, that H, H,
the Kanee's room was built below the ground ,• but I stotitly maintained that

according to authority—^"The Industries of Animals," by Houssay, (Contem-

porary Science Series), the Eoyal apartment must be above the ground or

just on a level with it, and to prove all this, I showed thena a beautiful

picture of the interior of a termite^s home, but which picture I rather doubt
if they understood, although they left thumb marks on the margin of the

page. We then set to work, first cutting the house down from the

top to the ground floor, very carefully with a hatchet, so as to obtain a good

section. The top story in this villa proved to be solid earth with very narrow

passages running here and there vertically through it. Very few termites at

first appeared, and these judging from their " nippers," were of the soldier

caste. It was not until we had chopped two feet three inches from the top that

the Royal Nursery was reached ; and this proved only a detached room. Like

all other rooms lower down, it was fitted up with a beautifully formed comb of

the shape and texture of a fine sponge; this was constructed of brown earth-

all its small cells were the same size, and it felt cold and damp to the touch.

The comb was dotted over with small white specks which I supposed to be

eggs ; there were a number of white attendacts about, with a few soldiers

just to keep good order. We then passed thr^ough some more solid earth

and narrow passages, and close to the level of the ground came on a number
of closely-connected Nurseries full of attendants and soldiers. No sign as

yet of the Club Hall or Royal Bed-room. So we started to dig a trench, and
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reached two and a half feet below ground without, hoivever, finding any sign

of Her Majesty, We passed a large number of nurseries, and close to some

of these turned out several young queens or kings, these wore a creamy-

white costume, and had very small non-perfected wings on the back. As the

morning by this time had become very hot, I decided to defer further work

till next day, covering over what I had already done with matting. Next

morning I found all the exposed combs of the nurseries under the matting

had been covered over with fresh earth by the Termites. I started work on

the opposite side of the cone, which, as this proceeded, became gradually

demolished ; at last, when digging some two feet below the surface of the

ground, and immediately adjoining a large nursery, we came on the long

looked-for White Queen in her small room. No king could be found, but Her

Majesty was surrounded by a large number of subjects, mostly workers.

She had quite a bright and happy expression. Her body was of enormous

size, and appeared in a constant movement of expansion and contraction.

After a little while I had Her Majesty carefully put back in her apart-

ment, and again covered all over with matting. On the following morning

I found the Queen's room was completely roofed over and not one of her

people to be seen, I had the two trenches filled in, as my friend is very

particular as to the appearance of his compound, and finally left Her Majesty

with her most faithful and ever attentive subjects in peace. From what I

saw throughout this experiment in termite house-breaking, the great mass of

the nurseries would appear to be under the level of the ground covered by

the cone ; and except for narrow passages here and there, there were no large

empty halls in this particular house, either as air reservoirs or Gymkhana

Clubs, I regret to add that one of my attendants showed no respect or

reverence towards the White Queen, but coolly remarked that the "Ranee" was-

often " eaten " by natives as a strengthening tonic,

G, S, RODON, Major,
Dhanoar, April, 1900,

No. III.—THE WHITE-BREASTED KINGFISHER
(HALCYON SMYRNENSIS^ IN CAPTIYITY,

Although in no part of the world can the Kingfisher be said to be a com-

mon cage-bird, on account of the difficulty in catering for its appetite, yet

anyone who really values gorgeous colours in a bird can, with very little

more trouble than is ordinarily bestowed upon an insectivorous bird, keep

the Kingfisher in perfect health and plumage.

The first two White-breasted Kingfishers Which I reared were fed entirely

upon pieces of fish, cut up to about half the size of a hazel-nut ; also, on small

whole fish, when procurable, alive or dead. These birds were procured when

just ready to leave the nest, and kept in good health for four months, when

I presented them to the Calcutta Zoological Gardens, That was in 1897,

and they wera the first specimens the Zoological Gardens bad ever had.
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The London Zoological Gardens, however, purchased a single specimen ag

long ago as 1884, Unfortunately a civet cat killed the two birds at the

Calcutta Zoo a few days after their arrival.

Last summer, having obtained another White-breasted Kingfisher, I deter-

mined to adopt a different method of feeding it. Small pieces of raw lean

meat were pushed down the bird's throat, until, in a day or two, it took the

meat of its own accord. This meat diet was varied with pieces of fish, the

bird always striking its food (as it would have done a live fish) upon its

perch three or four times before swallowing it. This was done with a jerking

movement of the whole body. Lizards, shrimps and grasshoppers are

greedily accepted as dainty morsels by this bird. Although I have had the

bird about nine months, yet I have never seen it drink. Its meat and fish are

always placed in a jar containing three or four inches of water, into which

it plunges its massive beak to take out its food, I might also add that the

bird sometimes immerses its beak in the water, instantly withdrawing it

with a shake of the head, even when not feeding.

For some weeks the Kingfisher was kept in an aviary containing a number

of other birds, such as minivets, white-bellied drongoa, black-headed orioles,

golden-backed wood-peckers, &c,, with all of whom it agreed perfectly

but owing to the fact that other birds used to eat any meat or fish scattered

by the Kingfisher, and as this upset their digestions, I had to remove the

latter bird to a separate cage.

It greets me with a faint cry accompanied by other signs of pleasure when
I offer it any food. It is tame enough to sit upon my finger; but in the

presence of strangers at close quarters, evinces a certain amount of fear.

The bird's plumage is perfect, and quite as bright as that of a wild bird.

Mr. F. Finn, B, A„ F, Z, S,, Deputy Superintendent of the Indian Museum,
who saw the bird, said, " it is a distinct triumph," The bird is extremely

fond of bathing as might be expected. When I think it requires a bath, I

stand the cage in a tub of water a foot deep, removing the lower perch of the

cage. It plunges in head first, sometimes a dozen times in as many minutes.

The ejection of pellets of fish-bones and other indigestible matter is proceeded

by a few minutes gaping and straining. The average weight of food eaten in

one day is If ounces, or equivalent to about 21 minnows,

E, W. HARPER, F. Z, S.

Calcutta, April, 1900.

No. IV.—ON THE MATING INSTINCT IN MOTHS.
By Alfred G-oldsborough Mayer.

During the past summer the author carried out a series of experiments to

determine the nature of the mating instincts of Collosamia promethia,

A large number of cocoons of this moth were kindly collected for the author

by W, L. Tower, Esq., in the neighbourhood of Cambridge, Massachusetts,
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and others wore found by the writer at Maplewood, New Jersey. Alto*

gather 449 cocoons were obtained during the winter of 1898-*99, These were

allowed to remain out of doors in Cambridge (Mass.), where they were

exposed to the winter's cold, and then on May 5th they were taken to Logger-

head Key, one of the Dry Tortogas Islands, Florida.

This situation was most favourable for the prosecution of the experiments,

for this insect does not extend south of the Carolinas, and thus the moths

were separated many hundreds of miles from others of their species. More-

over, Loggerhead Key is a small sandy island surrounded by many miles of

ocean, and thus no interference with the experiments could come from the

outside.

The cocoons were hung under the shade of some trees, wtere they were

protected from the direct rays of the sun. It was remarkable that all but

five of the moths (three females and two males) issued from the cocoons

during the early morning hours between sunrise and 11 o'clock.

The following table will show the rate at which the moths issued from

their cocoons :—

Date.
Number

of males.

May 18 1

19 1

20.. 1

21 1

22 1

23

24 1

25 1

26

27 1

28

29 2

30...

31

June 1 5

2 6

3 3

4 ... 2

5 4

6 3

7 3

8 1

9 6

10 ... 13

Number



Number
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within range of her vision she slowly and majestically opens and closes her

wings several times.

The males when resting act in a ^milar manner, but are by no means so

sensitive as the females.

In captivity the moths lived from three to five days.

Observations and Experiments.

The first experiments were directed to determine whether the male was

attracted by the sight of the female ^ or whether he merely perceived an odour

emanating from^ her.

Five females were placed in a clear glass battery-jar, having a wide open

mouth ; the mouth was covered with a coarse-meshed mosquito-netting, to-

allow a free circulation of air between the interior of the jar and the outside.

Five males were liberaied abo-ut 100 feet away from the jar ; they imme-

diately flew to it and fluttered abo-ut the mouth.

The jar was then inverted (placed mouth do^wnward) and sand packed

around the open end, so as to prevent the air escaping fr^om the interior.

Thus the females remained visible through the glass, but no scent could

come from them. Under these circumstances all the males flew away ai once

and some disappeared from s^ight.

When, ho-wever, the jar was. turned open-end up again all the males

reappeared, flying excitedly round the mouth.

This experiment was often repeated, and always with the same result. The

males never pay the least attention to females which are enclosed in a her-

metically sealed preeeMring jar of clear glass.

Assuming that the males are able to see through glass which appears-

transparent to us, we may conclude that sight alone is not sufficient to attract

the male towards, the female, or even to retain him in her presence when he

ia within a few inches of her.

Another experiment, which seems to show that the male depends solely

upon scent in seeking the female, may be performed as follows :—A female is

wrapped in loose raw cotton, so as to be invisible and yet allow a scent to-

emanate from her. The males then fly to the cotton and, crawling all over

it, flutter their wings excitedly and graap the cotton repeatedly with their

abdominal claspers.

In another series of experiments, the females were enclosed in a wooden-

box having a paper chimney rising from one end, the other end being open

and covered with mosquito-netting.

This box was so arranged that a current of air blew in through the open end

and out of the chimney. The females were invisible from the outside, and

yet any scent from them would be carried up the chimney into the outer air.

When the males were liberated they flew to the mouth of the chimney anct

fluttered about in its neighbourhood. None came to the large open end of

ihe box, into which the air was blowing.
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1 then poured some CS' in to a large, flat, evaporating-dish, and placed it

^ear the open end of the box, in such a manner that the fumes passed up the

chimney and mingled with the scent from the female moths. The males,

however, paid no attention to the new odour, and still fluttered around the

XJhimney ; nor did they seem to be disturbed by the fumes of ethyl mercaptan,

which possesses a most nauseating and putrid odour. Evidently the scent

arising from the females is sufficient to overpower the fumes of CS^ or ethyl

toercaptan^ if, indeed, the males have any perception of the latter odours.

The entire abdomens of five females were cut off and placed upon a table,

while the males were placed in a large mosquito-net cage about 5 feet away..

Two males were liberated within five minutes of the time when the abdomens

were cut off. They both fiew to the recently severed abdomens and paid no

attention to the abdomenless females in an adjacent cage.

I repeated this experiment many times, but in all subsequent trials the

males paid no attention either to the severed abdomens or to the mutilated

females. So far as positive results go, however, it appears that tho scent

which attracts the males emanates from the abdomen of the females.

When the eggs are cut out of the female she no longer attracts the

males, nor do the detached eggs attract them.

Dead or dying females have no attraction, nor do the males come to the

empty cocoon from which a female has issued.

When a female remains for some time in any place she seems to itaparfc

an odour to the locality, for males will continue to come to it for about two

hours after she has left.

It is interesting to notice that the feinales increase in attractiveness as

"they grow older. This was repeatedly demonstrated as follows :

—

Several females, all of which were about six hours old, were confined in a

large cage made of mosquito^netting, thus allowing a free circulation of air.

The same number of females about thirty hours old were placed in another

similar cage about six feet away from the younger females. Out of thirty-

seven males thirty-five came exclusively to ths cage containing the older

females. Of the two remaining males one came to the younger females and one

divided his attention between both cages. When the females are made to

exchange cages the males will still go to the cage containing the older females.

Upon testing females thirty hours old against females fifty^five hours old,

it appeared that they were equally attractive. Of seven males three came to

the females thirty hours old, one divided his attention between both cages,

and three came to the fifty-five hour females. It thus appears that females

about six hours old are not so attractive as are females one or two days old.

Virgin females are somewhat more attractive than fertilized ones of the

same age. When the virgins are placed in a cage five feet away from a cage

containing an equal number of fertilized females the majority of the

males fly to the virgins. Thus out of eleven males eight came to the virgin

females, two to the fertilized ones, and one to both cages. ^
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Fertilized females are still quite attractive to males, however, and the males

will readily mate with them. This last was first observed by Miss Caroline

G. Soule in 1894. She had two female promethia moths, each one of which

was mated with four males, and still remained attractive to other males. In

fact, as long as the female remained alive and in good health she held attrac-

tions for the male.

One of my males mated four times with three females, and three others

mated three times each. The males will make frantic efforts to mate with A

female which is at the time coupling with another male.

The male will fly towards the female with normal eagerness even though his

entire abdomen be cut off, and he will still seek the female when, in addition

to this, the sides of his thorax are covered with impervious glue. It is there-

fore evident that the spiracles are not the seat of the organs by which the

male perceives the female scent.

If, on the other hand, the antennae of the male be covered with shellac,

glue paraffin, Canada balsam, celloidin, or photographic paste,* he no longer

seeks the female, and displays no excitement even though within an inch of

her. In five instances I removed the paste by dissolving it in water, and in

four of these cases the males readily mated with the females. Upon again

covering the antennae with the paste the males again failed to notice the

females when in close proximity to them.

There can be but little doubt that the organs by which the male

perceives the female are situated in the antennas ; indeed it has long been

recognized that the olfactory organs of insects are found chiefly upon the

antennae. Hauser (1880) and Kraepelin (1883) have given excellent des-

criptions of the minute anatomy of these organs, Hauser having carried out

an elaborate series of physiological experiments to determine their functions.

He cut off thf antennae of several species of insects and found that their

sense of smell was then either greatly impaired or totally lost ;
covering

their antennae with melted paraffin gave the same results.

Hauser also found that when the antennae of the male {Satimiia pavonia)

were removed the moth never makes any attempt to mate.

Packard (1898) gives an excellent review of all researches relating to the

anatomy and physiology of the olfactory organs in insects.

If the eye of a male (Callosamia promethia) be covered thickly with pitch

or Brunswick blackjf so as to preclude the possibility of sight remaining,

the male will stUl mate in a normal manner when placed near the female.

It will be remembered that in this moth the male is black while the female

is reddish-brown ; in accordance with the well-known theory of Darwin, the

peculiar coloration of the male might be due to sexual selection on the part

of the female. We might suppose, indeed, that the female preferred dark-

coloured males, and thus under the influence of sexual selection the males

* The photographic paste mentioned was « Stafford's white paste "
;
probably any im-

pervious paste would serve as well.

t This substance is commonly used as microscopiG cement, and is of a pitsby consist-

ency and a dense brown-black colour.
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became darker and darker, until the present melanic colour has been

attained.

In 1897 the author showed that the melanic colour of the male of this

moth is phylogenetically newer than the colour-pattern of the female,

and this fact, so far as it goes, lends support to this theory of

Darwin's,

In order to test this hypothesis I cut off the wings of a number of females

leaving only short stumps, from which all the scales were carefully brushed.

Mwle wings were then neatly glued to the stumps, and thus the female

presented the appearance of a male. Under these circumstances the males

mated with the female quite as readily aa they would have done under

normal conditions.

I then tried the experiment of gluing female wings upon the male. Here
again the mating seemed to occur with normal frequency, and I was unable

to detect that the females displayed any unusual aversion toward their

effeminate looking consorts.

It is also interesting to note that normal males pay no attention to males

with female wings.

In another series of experiments the wings were cut entirely off of males

and females and the scales brushed off of their bodies ; and yet these shabby

males were readily accepted by normal females, nor could I see that normal

males displayed any aversion to mating with wingless females.

We are therefore forced to conclude that the melanic coloration of the

male has not been brought about through the agency of sexual selection on

the part of the female. In this connexion it is interesting to notice that

Plateau (1897) concludes that insects are attracted only by the odours of

flowers, and not at all by their colour.

In conclu.sion, it gives me great pleasure to express my gratitude to Miss

Caroline Gr. Soule for advice and aid ; to W. L, Tower, Esq., for his kindness

in collecting many cocoons of the moth ; and to Dr. Robert W. Fuller, who
provided me with the re-agents used in the manufacture of ethyl mercaptan.

Summary of Conclusions.

The male is positively chemotactic toward some substance which emanates

from the abdomen of the female, and which he perceives through olfactory

organs situated upon his antennse.

Females thirty to sixty hours old are much more attractive to males than

are young females five to ten hours old.

Virgin females are somewhat more attractive than are fertilized ones of the

same age.

The male will mate at least four times either with the same or with

different females.

Neither males nor females pay any attention to the appearance of their

partners.
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The melanic colour of the male has not been brought about by sexual

selection on the part of the female.

Literature quoted.

Hauser, G. (1880).—Zeitschrift ffir wissen. Zool. Bd. xxxv. pp. 367-403,

Taf. iii.

Kkaepelin, K. (1883).—^Ueber des Geruchsorgane der Gliedertiere. 48 pp.,

3 Taf. Hamburg.

Mayer, A. G. (1897).—Bulletin Museum Comp. Zool. at Harvard College,

vol XXX. pp. 178-180, pi. iii. figs. 24-41.

Packard, A. S. (1898).—A Text-book of Entomology, pp. vi. 729 ; 654

figs. Macmillan & Co.

Plateau, F. (1897).—Bull. Acad. Eoy. Sci. Belgique, torn, xxxiv. pp. 601'

644, 847-880.

SoDLE, Caroline G. (1894).—'Psyche': the Journal of the Catobridge

Entomological Club, vol. vii. p. 155.

Harvard University, Cambridge, Massachusetts,

{From the Annals and Magaslne of Natural History,)

No. v.—NOTES ON TWO SPECIMENS OF LYCODON FASCIATUS.

We have lately been fortunate in obtaining two specimens of Lycodon

fasciatus, a snake hitherto rarely met with, since Boulenger in his work

mentions that it has only been twice recorded.

The first we received was obtained at Haka, in the Lower Chindwin Hilla

in this Province at an altitude of about 6,700 feet. The second was one

of a lot collected in the Southern Shan States at an altitude of from 3,000 to

7,000 feet.

The first was badly mutilated about the head, but not so much as to defeat

a fairly accurate investigation being made. The second was an abnormal

specimen in that the upper prseocular (the prseocular of Boulenger) was

absent, and the praefrontals thus entered the eyes on both sides.

They both accord well with the description given in Boulenger's text except

in a few details which we enumerate :

—

No. 1. Length—24"
; tail—4|^". Anterior chins subequal to posterior.

Ventrals—210. Subcaudals ? tail docked, 69 counted.

No, 2. Upper praeocular—absent. Anterior chins subequal to posterior.

Ventrala—209. Subcaudils— 83. Colour is the same in both,

and as follows :

—

The snake is girt with alternate black and yellow bands in its entire length

completely encircling its girth, with the exception of the first yellow one

which fails to meet on the nape. These bands are well defined, and remark-

able in the jaggedness of their outlines. Anteriorly the black bands involve

six to eight scales in the length of the snake, and decreased to involve three to
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four scales in the posterior part of the body. The yellow bands involve from

two to four scales in the whole length.

There are 33 yellow bands on the body in one specimen, and 14 on the tail
;

32 on the body of the other, and 16 on the tail.

Head black, with some yellow mottling on the upper labials.

Chin and throat yellow.

F. WALL, Capt., I. M. S.,

Geo. H. EVANS, Vety. Capt., A.V.D.

Eangoon, March, 1900.

No. VI.—NOTES ON THE BREEDING OF TROPIDONOTUS
PISCATOR.

On January 3rd, this year, I had a Tropidomtus piscator brought me alive

by some coolies, said to have been caught " in copula."

Investigation regarding this statement evoked conflicting accounts. How-
ever, though I did not know the sex, I resolved to keep it in ease of

possible developments, and was rewarded for my trouble on the 9th of

March (fifty-five days later), when the sex was made evident by the creature

depositing fourteen eggs, all of which were laid between 9 a.m. and 11 a.m.

Subsequently ten more eggs were laid at various intervals as follows:—
1 [15th] during night of 9th.

1 [16th] 5-55 p. m. on 10th.

1 [I7th] during night of 10th.

1 [18th] 10-10 a. m. on 11th.

1 ri9th] 8-15 a.m. on 12th.

1 [20th] 4-15 p. m. on 12th.

1 [21st] during night of 19th.

3 during night of 23rd, making twenty-four in all.

These eggs were soft-shelled, white, not glossy, had no attachment to one

another, and were frequently soiled with the cloacal contenta. They varied

a good deal in size, vis., from l^V to 1|J" in length, by |§" to 1" in breadth.

The tension too varied considerably, a few being very flaccid, and others

nearly or quite as firm as the human eyeball. In weight too the difference

was remarkable, varying from one drachm twenty-eight grains, to two

drachms thirty-seven grains. The poles were alike. The creature lay

coiled in a gumlah of water, and all the eggs were discharged into, and sunk

in this element.

The eggs were numbered, and stowed away in various places, to await

incubation, some on dry saw-dust, some on damp saw-dust, and some left in

water, but unhappily no single one hatched. Those on damp and dry saw-

dust became shrunken, and dessicated, and those left in the water swelled

and became vapid. Some osmosis must have occurred in the latter case, as

the water soon acquired a milky opacity, and prior to decomposition assert-

ing itself.
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The parent kept good health during her captivity, and partook of frogs,

which were supplied her frequently. She was almost always to be seen coil-

ed up in her gumlah of water, and when molested withdrew her head beneath

the surface. She sloughed on February 2nd and again on March 13th.

Rangoon, April, 1900. F. WALL, Capt. I. M, S.

No. VII.—REPORTED OCCURRENCE OF THE GREATER
BLACK-BACKED GULL {LARUS MARINUS) IN RAJPUTANA.
While shooting on a tank at Deoli (about 56 miles south of this station),

I wounded a goose which fell in the middle of the tank. On procuring a

boat and starting off to pick up my goose, I noticed a large bird hovering

a few feet above it, and who pitched in the water and started eating my bird
;

once or twice he actually sat on the goose (who by this time was dead) and

pecked at it most vigorously and seemed very hungry. He never left the

goose till my boat was some twenty yards off when he flew round. I recog-

nised him at once as a Greater Black-backed Gull (^Larus marinus). I shot

him and got him into the boat with the goose, in whose back was a large hole

where the gull had evidently started his meal. Not knowing what a rarity I

had got I never perserved the gull and he was thrown away. There can be no

doubt as to his identity,for I remember laying him out besides the goose iAnser

ferus) and there was only one or two inches to choose between them. Besides

this I am well acquainted with the species in England. The only other Black-

backed Gull in India seems to be Larus qffi,?us, whose length Blanford gives

as 24 inches. Now the length of Larus marinus is 30 inches, and of the Grey

Lag Goose, male 35 inches and female 30. The measurements of these last

two birds are from Howard Saunder's " Manual of British Birds." About

Larus marinus, Mr. Howard Saunders gives its most eastern range as the

Mediterranean and Black Seas, and its most Western limits (from the British

Isles) as BaiBn Bay, Labrador and Florida ;
" but," says the same author,

** Mr. Seebohm has given me a bird from Hakodadi in the North Island of

" Japan, which I identified some years ago as a Great Black-backed Gull ; and

even now, in spite of the discovery of Larus schistisagus (a new and little-known

species roughly described as intermediate between Larus marinus and Larus

affinis) so near, and the apparent gap in the distribution of Larus marinus, I

cannot refer this example to any other species. Attention is specially called to

the range of this Gull, respecting which we are rather more than usually igno-

rant." Blanford in his " Fauna of British India" does not mention the species.

The bird I shot was fully adult with a fine dark mantle. The date I shot it

was November the 16th, 1899. I never realized till the other day that the species

was as yet unrecorded from India, when I found out through looking the

bird up in Blanford's book. What seems to me so extraordinary is not that

the bird should be found in India but that it should be found so far inland.

R. MEINERTZHAGEN,
Nasikabad, Rajputana, April, 1900. (Royal Fusiliers).
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No. VIII.-SOME ENTOMOLOGICAL NOTES FROM CEYLON.
A METHOD FOR PREPARING SPECIMENS OF Lepidoptera FOR IDENTIFICATION.

Modern classifiers of Lepidoptera lay great stress on the neuration of the wings,

and yet the method that they usually suggest for cleaning the scales from
the wings is the extremely tedious and unsatisfactory one of removing them
with a damp paint brush, or of rendering them temporarily transparent with

benzine. Now, in my opinion, benzine does not leave the wing transparent long

enough, especially when one catches a moth and does not know even in what
family to classify it. Sir Gr. F, Hampson's book has so very few figures com-

paratively, that unless one has access to a large collection or to some of the

expensive books with coloured plates, several hours are often wasted before

one finds the name of one's capture. In the Cambridge Natural' History,

Insecta, Part II, p. 368, there is a passing reference made to Eau de Javelle,

but as the method of application is not given in full, I venture to give a way
that I have found satisfactory : it was suggested to me at the South Kensing-

ton Natural History Museum, I first set the moth or butterfly of which I

wish to study the neuration and then I pin it on to the side of a piece of cork

or card board with the body parallel to the plane of the cork. I then damp
b-oth wings on the right side with spirits of wine so as to make the scales

pervious to water. Then into a small gallipot filled with Eau de Javelle, a

strong bleaching and corrosing solution which any good chemist can make up

(I believe it is composed of Hypochlorite of Potash in water) I put the

insect with the spirit-damped wings immersed right to the body.

In a few seconds the colouring matter of the scales is seen dissolving out

and after a few minutes the scales themselves are dissolved, at this point the

specimen must be taken out of the Eau de Javelle and rinsed in water, as

otherwise the solution corrodes the substance of the wing itself.

Before removing the wings from the water used for rinsing them, a piece

of clean blotting paper should be inserted under the wings which are now
very limp, this will prevent the edges of the wing from bending over and

crumpling.

A gentle heat may now be used to dry the wings, perhaps the best plan is

to apply hot dry blotting paper until the surplus water is removed ; then the

wings must be carefully raised off the blotting paper and the moth must be

be re-set and left on the boards for a few days. One specimen of each species

might be dealt with in this way, when the collection would be of great value

as showing the aflBnities of the groups. Amongst other things in a cleared

wing, it is interesting to note the difference in structure of different parts

underlying especial patterns as, for instance, the white spots of some of the

Papilionidce and the white bars of Neptis. As the neuration of the costal

margin of the hindwing is important in taxonomy, the forewings of spec>

mens devoted to the process should be set well forward. By leaving one side

untreated the relations of the markings to the neuration are well emphasised.

23
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Perhaps it would be advisable to keep specimens with the wings on one side

denuded in a cabinet by themselves, as they have a bizarre appearance.

Food op the laeva op Daphnis nerii.

I found a larva of Daphnis nerii nearly full grown feeding on Vinea rosea .y

although its more usual food plants, Oleander and Cinchona, were near at

hand. The larva in question refused to eat Oleander when it was removed

from the Vinca.

I have found a modification of the American Moth trap, made locally, very

successful, especially on close thundery nights,

C. B. HOLMAN HUNT, b.a,, f.e.s.

Watagoda, Ceylon, Aprils 1900.

No. IX.—THE NUMBEE OF FEATHERS IN THE TAIL OF THE
CHESTNUT BITTERN {ARDETTA CINNAMOMEAy

I enclose a tail of Ardetta cinnamomea which is interesting as having-

eleven feathers instead of ten. There are six feathers on the right and five

on the left. The bird was shot near Rangoon soma time last year, and I only

noticed this peculiarity when looking through some old skins to-day^ and

comparing them with Blanford's descriptions and key. I was puzzled by

finding eleven feathers in the tail, and thinking I had made a mistake in

identifying it as Ardetta cinnamomea and that it really was a twelve-feathered

tail with one feather missing, I tried to find something in that group to fit it,

but, failing, I examined the tail more closely, clearing away the tail coverts,,

and found that there never had been more than eleven feathers.

I do not remember to have heard of such variations, and it may be worth

while recordings this.

H. J. KELSALL, Capt., R,A.

Rangoon, April, 1900.

No. X.—CAN A COBRA EJECT ITS POISON.
'» Yesterday evening as Lieut. Gibson of our regiment was going to his

quarters to dress for Mess he saw a snake at which he proceeded to throw a.

stone. He then called for a light and a stick, and as he was bending down with

the light to look for the snake it made a dart at him but fortunately missed

its aim. Some of the poison or saliva, however, was ejected into Lieut. Gib-

Bon's eye, causing instant and great pain, and the eyelids and parts, round

swelled up quickly to the size of a large hen's egg. The snake was killed, and

was found to be a small black cobra about 3 feet 4 inches in length. Lieut.

Gibson went to hospital and after a painful night recovered his eyesight.

M. D. GORING JONES, Capt.,

2nd Durham Light Infanti-y.

Mandalay, BtJi March, 190O,
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No. XI.—ON A NEW SPECIES OF BHIMRAJ (DISSEMURUS),
WITH SOME OBSERVATIONS ON THE SO-CALLED

FAMILY DICRURID^—
By F. Finn, B.A., F.Z.S^ Deputy Superintendent op the

Indian Museum.

About thre« years ago I saw at the establishment of Mr, W. Eutledge, of

Entally, a living specimen of a Bhimraj or Racket-tailed Drongo, which at

once attracted my attention by its pied plumage, and I purchased it for the

Museum. Unfortunately the bird did not long survive, being in poor

condition when received, and its skin was transferred to the Museum collec-

tion. At the time I regarded it merely as a curious variety, but, taking

into consideration the extreme rarity of symmetrical albinism (except in the

case of albinoid or pallid varieties), and the fact that the appearance of this

specimen is not suggestive of ordinary albinism, but rather of specific difEer-

«nce, I venture to characterize it as new, and shall name it after Major

Alcock, I.M.S., Superintendent of the Indian Museum, in recognition of the

Mnd encouragement he has always extended to my ornithological studies.

Dissemurus alcocki, sp. nov.

Habit and size of an ordinary example of Dissemurus paradiseus with a

moderate crest- colour also as in that species ; black glossed with steel-blue,

with the following exceptions : the upper and lower wing-coverts except

the primary-coverts, inner scapulars, axillaries, upper tail-coverts and the

lower plumage from the breast downwards, which are white edged with

black, and the rump and under tail-cOverts, which are entirely white. There

are also some white streaks on the lower breast, and a shading of white on

the inner webs of the tail-feathers and innermost secondaries, and on the

outer webs of the outer secondaries. The black edging of the white feathers

is best developed on the greater wing-coverts, where it extends right round

the tip of the feather. Soft parts as in Z). paradiseus of the same age. Bill

from gape If inches ,• wing 6 ; shank I'l.

The tail is unfortunately broken, so that its length, and that of the whole

l>ird, is not worth giving. The resemblance of this individual in all essential

structural characters to the ordinary Bhimraj is, however, so great, that I

•do not doubt that the tail will prove to have a similar form with long

xacket-tipped outermost feathers.

The bird was a young hand-reared one, like all Bhimrajs I have seen for

"Sale. Whether it would have lost any of the white on its first moult is of

course doubtful, but D. paradiseus, unlike many other Drongos, is not much

marked with white below in its youth, so that it is quite possible that the

white lower parts are permanent in this form.

Mr. Rutledge tells me that he has had three similar specimens to that

•described, and that they all came from Segowli in the Gorakhpur district^

The Natives, he says, consider the form distinct, and call it the " Kinij
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Bhimraj." Even should it, however, prove to be only a very marked aber-

ration or sport, like the black-winged Pea-fowl {Pavo nigripennis) or the

Ringed Guillemot (Uria ringvia), it is well worthy of note and of the

attention of ornithologists, to say nothing of its remarkable beauty of

marking, which should recommend it to fanciers, with whom in India the

common Bhimraj is so TpoTpnlar.*^ —(^Extract from the Journal, Asiatic

Society of Bengal.)

No. XII.—FURTHER NOTE ON THE OCCURRENCE OF THE
BRONZED CAPPED TEAL {EUNETTA FALCATA) IN TIRHUT.
I have now received seven specimens of this teal, only two of which are

males. The first one received, as stated in my first note, is: not in full plumage,

but the second one is a beautiful bird. It is in full plumage, and has the long,

narrow, sickle-shaped tertians complete. It was brought me on the 17th of

February by the same man who brought all the others, and from the same

Jheel. Fortunately this one had not been damaged by the fowler, all the wing-

tail feathers are in perfect condition. The following are the measurements,

taken in the flesh:—length, 18-4"
; wing, 97"

; tail, 2-5"
; tarsus, 1-4"

; bill at

front 1*75"
; bill from gape 2"; expanse 32". The colours of the soft parts

were as follows:—bill,black ; iris, dark-brown ; legs and feet, olive-grey; webs,

brownish. Out of the five females, only two are perfect specimens, the

others having their primaries missing.

It appears that in this cold weather this species has not been rare, as, out of

the small number of 275 ducks and teals brought me, 7 have been of this

species. Considering the jheel contained thousands of birds, I think this is a

large percentage to be obtained of a rare species.

I was in error calling this species Kunta sarroo, this name not being

given to this species.

The fowlers say the birds were snared at the same time as common teal

and gadwall, and may have been in the same flock.

CHAS. M. INGLIS.
Baghownie Factory, Daebhanga,

April, 1900.

* This popularity is well deserved, for the Ehimraj is probably the most accomplished
mimic known. Its powers in this respect have been alluded to by Jerdon (Birds ot India,

Vol. I, p. 49) and I myself have heard a very fine specimen once in Mr. Rutledge's posses-
sion imitate the mewing of a cat and the song of a canary to perfection. Mr. E. D. Oldham,
of the Geological Survey, told me. of one which he heard talk with a perfectly human voice ;

and the bird used by myself in bionomical experiments (see J.A.S.B., 1897), after a
soionrn vi a year or two at the Zoo learnt to imitate, in addition to otber sounds, the babbling
of a Cockatoo in which one word at least, " Baba," was quite distinctly audible.

When I kept several together, before I began experimenting, they displayed a marked
partiality fcr the leaves of BougainvUlea, and as the identical bird alluded to above,
which Avas one of them, ate plantain readily, I am inclined to think that the Corvine bill

of this form is connected with a Corvine omnivorousness of habits. The Bhimraj is also very
affectionate and fond of notice, and, were it not that it needs (though too generally it does
not ft it) a very large cage and a good supply of living food, would make an ideal
cagv.-b rd.
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No. XIII.—OCCURRENCE OF THE BLACK-CAPPED KINGFISHER
(HALCYON PILEATA) IN TIRHUT.

Mr. G. Dalgliesh has very kindly sent me a beautiful specimen of this

species, shot by himself on the 25th of last February in the neighbourhood of

Dalsingh Sarai, in this district. He has also kindly furnished me with some

interesting notes on the specimen obtained. It was a solitary bird, and was

shot whilst sitting on a bamboo in the open. This is the only one he has seen,

and I myself have not seen it here. The stomach contained the remains of

some fish and also some beetles, the latter being undigested. The finding of

beetles in the stomach is, I think, interesting, showing that its food is similar

to that of H. smyrnensis.

I think this is the first record of the occurrence of this species in this dis-

trict, but it has been found at Monghyr.

CHAS. M. INGLIS.

Baqhownie Factoky, Darbhanqa,

April, 1900.

No. XIV.—OCCURRENCE OF THE WATER-RAIL [RALLUS
AQUATICUS) IN TIRHUT.

A male of this species was shot by Mr. G, Dalgleish on the 12th February,

1898, at Hatauri Fty., which is four miles from here. Never having examined

an Indian specimen, I was anxious to do so, and I asked Mr. Dalgleish to

kindly let me see this one. He forwarded it to me a few days ago, and I

compared it with Blanford's description in Vol. IV, Birds (Fauna, British

India). I should certainly say it was this species and not Rallus indicus
;

there being no sign of a brown streak behind the eye. The specimen has

been mounted but, unfortunately, is not in very good condition.

I may mention that both Mr. Dalgleish and Mr, Jesse have recorded this

sp-ecimen in the " Field," but the latter has given a wrong locality.

CHAS. M. INGLIS.

Baghownie Factory, Dakbhanga,

May, 1900.

No. XV.—LARVA OF EUBLEMMA AMA BILLS, MOORE, AS
A LAC INSECT DESTROYER.

This very interesting discovery was made by Mr. D. 0. Witt, of the Forest

Service, in the Damoh District, Central Provinces, with whom, through the

courtesy of the Honorary Secretary of the Bombay Natural History Society

I was put into communication. It adds a second species to the genus

Eublemma, known to feed on a species of Coccidce. The other described one
is E. coccidiphaga, Hampson, which is said to feed on the bodies of certain

species of Lecanium and Pulvenaria forming a case of their empty skins.

Mr. Wilt kindly furnished me with all the information he was able, based
on his own observations of the lac insect and its attacker. He vas also good
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enough to send me specimena of larvae in spirit, a specimen branch showing

the lac incrustations infected with the larvae of E. amahilis and a few

specimens of the perfect insects. A summary of his remarks forms a fairly

complete history of the insect. He informs me that there are two crops of

lac in the Damoh District formed by the young larvse of Tachardia lacca •

the first brood swarming out in July and the second in November. The lac

in which the larvse of E. amahilis were found, was that produced by the

July brood. The lac incrustation of the first brood begins to appear early

in August, and Mr. Witt first noticed the attacks on the 26th September,

although the larvse, from which the moths that he procured were formed,

were collected in November. Lac is propagated on Zizyphus xylophyra

(vernac : Ghaunt or Katber) and Buteafrondosa (vernac : Chula) in Damoh, but

the attacked incrustations were only found on the former tree. Mr. Witt,

however, had tad little opportunity of examining the other tree for it.

The larva of E. amahilis is white and apparently unmarked, the head only

being dark. It appears to feed upon the soft bodies of the lac larvse, taking

up its abode with them beneath their resinous coating, and forming a webbed

covering connected with the outer air by a silk tube woven together with an

admixture of reddish excreta. Whether the tube is formed just previous to

pupation, as a tunnel of escape for the perfect insect, I am not aware ; but

it seems probable that this is so, as the tubes attached to the specimen of

incrustation sent me were all of the same size and were, therefore, presumably

formed by larvse in the same stage of development, Mr. Witt was unable to

inform me about the pupation, but I have found portions of pupa-shell inside

the resinous coating, and just beneath the tubes referred to. The perfect

insects sent are slightly darker than specimens of the same species which I

took in Sikhim, their colouring is rather richer, and.their size slightly smaller.

Eublemma amahilis is only recorded by Sir George Hampson from Ceylon,

but, as it occurs in Sikhim and Damoh also, it would appear to have rather

a wide distribution.

G. C. DUDGEON, F. E. S.

Palampur, Punjab,

May, 1900.

No. XVI.—OCCASIONAL NOTES ON BIRDS' NESTING ROUND
POONA AND ELSEWHERE.

The undermentioned notes are sent in continuation of those which appeared

in Part 4, Vol. XII of the Society's Journal.

The Yellow-throated Sparrow, (Gymnorhis flavicola), wherever found

is breeding. It is not an easy matter to obtain eggs, for one never knows

exactly when to open its nest ; as a rule, it builds in holes in trees j the usual

luck is to find that the bird either has not laid or has young. This is the

case with all birds which nest in a similar manner. The nesting hole is

aot difficult to discover, as the cock generally takes up a position in close
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proximity and betrays it by keeping up an incessant twitter. It is amusing

to watch the passages at arms which take place between this little bird and

the Yellow-fronted Pied Woodpecker and Coppersmith : the latter exca-

vate their own nest-holes, which the sparrow promptly endeavours to appro-

priate : my experience has been that the lawful owners usually manage to rear

their own brood, but that as soon as they vacate, master sparrow steps in and

fills the hole up with feathers. Their nests seem to consist of hands full of

feathers of all descriptions,and are very soft and snug but a trifle warm, I have

found the hen a very close sitter ; on cutting open nests, she will not move but

crouches down and sulks away. A pair of these birds diddled me completely

the other day. I happened to be stopping at a Dak Bungalow a short time

back, and noticed a pair carrying feathers to a nest in the roof. As soon as I

thought the eggs had been laid (about a week after), I opened the nest by

removing the tiles, when I found there was a chick and two hard-set eggs.

The Indian Black Robin; (ThamnoUa fulicata).—My little friend, men-

tioned at page 778, Part 4, Vol. XII of this Journal, returned to his kero-

sine tin again this year. I found the old nest repaired, with two eggs in it

on the 3rd March. Though the young were hatched, they came to an untimely

end. I hope they will have another try.

The Common Pied Bush Chat (PraUncola caprata) more or less replaces

the Indian Black Robin, a near ally, in the Southern Mahratta Country,where

I have obtained several clutches of eggs this year. The nest is placed on the

ground in a crevice, in a hole, under a rock, or concealed in the roots of a tree.

The cock usually does sentry duty in close proximity to the nest, perched on a

shrub or rock. On seeing you approach, he utters a warning whistle to his

mate, and very soon she puts in an appearance looking most unconcerned. The
pair will then hop about or fly from one shrub to another or pretend to feed :

if you will have a little patience and watch her from some coign of vantage

she will soon disclose the whereabouts of her nest by returning to it. Four
would seem to be the full complement of eggs.

The Indian Red Munia iSporceginthus amandava).—In my last notes

I spoke about the breeding of this little bird near Poona, I continued

my observations after they were written. The colony of 20 odd pairs seemed
to gradually dwindle away till finally only two or three were left, these

persevered with their domestic duties and deserved success ; they seem to

possess any quantity of enemies as is testified by the casualties among them.

I found the birds fairly common round here, and that they were nesting in

sugarcane and grass along the canal. Six eggs seem to be the complement.

The Large Pied Wagtail {Motacilla maderasapatensis) is very common
on the river. He is a cheerful little fellow and jerks and runs about catching

flies and insects along the water's edge, stopping every now and then to pipe

his little lay. On the 5th March, I saw a pair building, and, on watching

others, very soon discovered that the whole community were marrying and
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giving in marriage, consequently I have secured several clutches of eggs.

They are not over particular as to site. So long as water is handy, most of

the nests have been placed on the ground in tussocks of grass, very well

concealed. Very favourite places are the little islands which stud the river

below the Bund ; to obtain the nests one has to wade out. The nests are

very massive structures, usually having large foundations of all sorts of

rubbish, on which the nest: proper is built : the latter is a deep cup well lined

with soft material, such as goat's hair, hare's fur, roots, or any other handy

article suited for the purpose. They are pugnacious little birds, and will'

allow nothing within a considerable radius of their home.. I have found

some nests in clefts of rocks, but they axe not.nearly such nice abodes as those

on the little islands, which latter must be very jolly places to be reared in.

Four eggs is the full complement, though three are very often found;

they are very like larks' eggs in appearance.

BoNELLi's Eagle (Nisaetusfasaiatus) is sparingly distributed throughout

the Dekhan. Last January, while on tour in the Sholapur District, I noticed

an eagle on the top of a very high Pipal tree, on which there was a nest.

The next morning I returned with a climber, whom I directed to go up and

see whether the nest contained anything. From below I could see nothing.

When the man was within a few feet of the nest, he said that a bird was on

it ; as he continued to climb she flew off, I fired at. and missed her. The

nest contained one egg which I told the man to take. Before he had

reached the ground, the bird tried to return to the nest, but I shot her

for purposes of identification. The nest was composed of sticks but not

very big, though sufficiently large to conceal her when she was sitting.

The Yeu^ow-fkonted Pied Woodpecker {Liopieus mahrattensis) is

fairly common, but the eggs are difficult to obtain as it nests in tree holes.

I have found 4 nests this year, three of which contained young - from the

fourth I hoped to obtain eggs, as the bird flew off on my approach, but on

opening the nest I found eggs had not been laid, rather disappointing 1

The favourite place seems to be about from Sf to 6 feet from the ground in

a Babul tree. From my experience, the best time for e^s would appear

to be from late in February to about the middle of March, after which nests

seem to contain young.

The Rufous-tailed Finch Lakk (Ammomanes phcenicurai) is common

throughout the Dekhan. It is distinguishable by its rufous tail, and its habit

of frequenting the roads and dusting itself. Though so widely distributed,

it is a clever nester, for I have only found one nest, which was deserted after

a single egg had been laid. This nest was placed in a crack in cotton soil, well

sunk into the ground, and only visible from one side, being practically in a.

hole. It was well finished off and carefully lined with roots and hair.

The Southern Red-whiskered Bulbul {Otocompsa fuscicaudata) is

common along the Sahyadri Kange, where ;it practically replaces the
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ifcommon or Madras Bulbul. It is rather a shy bird, but makes itself notice-

able by its resonant voice, which one cannot help hearing. Its breeding

season is now in full swing. The nest is not difficult to find. The bird

usually selects a small, thick shrub, in a fork of which, some 4 to 6 feet from

the ground, it fixes its nest. The latter has usually a foundation of dry

ieaves, on which a nice compact cup-like structure is bnilt ; in this two

pretty eggs, smudged and thickly spotted and freckled with carmine, ar«

laid : they do lay three eggs on occasions, but two are more generally found.

The Grey Jungle Fowl (Gallus sonnerati) is found all along the

Sahyadris. The present being the breeding season, the cock is to be heard

crowing lustily at all hours of the day.

It is always a matter of di8Bculty to catch a glimpse of a jungle fowl ^

they can always hear you approach, when they scuttle off at their best pace..

I found a nest containing five eggs in my last wanderings. The nest was

situated iti virgin forest, not very far from the edge, against the trunks of

three small trees: it was a mere depression, filled with dried yellow leaves

and a few feathers. The eggs were very much like those of an ordinary

fowl ; but it was interesting to notice how nearly their colour assimilated

with the dry, yellow leaves.

The Southern Scimitar Babbler. {Pomatorhinous horsfieldn).—While

Walking through some heavy forest, south of Satara, a bird flew away

from almost under my feet, I immediately instituted a search, when I found

a nest of this bird containing three eggs, I am sorry to say I had to

sacrifice her for the purpose of identification. The nest was a perfect work

of art, being a domed affair, placed against a stone on the ground, not far

from a stream in deep jungle ; an ideal spot. The exterior was composed

almost entirely of dry skeleton leaves, corresponding with the surroundings.,

in fact it looked like a mass of leaves ; had not the bird betrayed herself, I

should never have found her home: the interior was neatly finished off and

lined. The eggs were a pretty ivory white, with a thin shell.

The Jungle Night Jar {Caprimulgus incUcus ).—The finding of this

nest occurred in a curious way, I was out, with a friend, on the Sahyadris
;

we had a beat for some bears, which were supposed to be lying up in the

jungle, but of course did not show. On the conclusion of the beat, I joined

my friend, who was lying on the ground, in his position : he informed me that

after he had made himself comfortable, a sort of hawk came and settled close

to his feet, advanced a foot or so, and squatted : after remaining in this

position a short time, it flew away : to his surprise, he found, in the interim,

two eggs had been laid ! of course I laughed at him. He showed me tha eggS

in the nest, which was within a yard of his feet, I at once recognized them

as those of a Night Jar, I shot the female, which I found to be one of this

species. On taking the eggs, there were two, I was sorry to find them on thfc

.point of hatching, in fact they wore chipped, so that they were of aiot B>uofe

24
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use to me. On referring to Hume's " Nests and Eggs," I find the eggs of

this bird have not been often found, so it was a disappointment. On seeing

the condition of the eggs, my friend was more or less convinced that they

must have been laid some time ! They were deposited on the ground, there

being no attempt at a nest, under a shrub, in scrub jungle, and were of a

salmon-pink colour, speckled with lilac and brownish spots. The measurements

of one egg were 1'08 x '83.

The Indian Hoopoe {Upupa ceylonensis).—Although a common bird, its

eggs are not often obtained. I was fortunate enough on the 12th April

to obtain a nest containing five fresh eggs, which was placed in a hole in a

building at Poona. The nest was just a little coir and odds and ends,

nothing much for the bird to be proud of ; a sickly odour pervaded it, and the

eggs, although fresh, had a disagreeable smell, which disappeared on their

being cleaned and disinfected. It is curious that this clean-looking bird

should have such a dirty house.

The Common Wood Shrike {Tephrodornis pondicerianus) is to be met

with pretty generally. It commences nesting towards the end of February.

Its nest is not difficult to find during construction, as the birds, (they usually

move in pairs), draw attention to themselves by their funny little call. They

usually select a fork of a tree and wedge their nest in j the outside is composed

of twigs covered with bark and cobweb to assimilate it with the tree, and it

is lined with thread and such like material. It is "a very pretty little nest, but

not big enough for the bird. It is wonderful how well the tree, nest, and bird

harmonize : the tree usually selected is a babul ; the bird is a kind of olive-

brown and grey, with a white eyebrow. It is amusing to watch the bird

trying to deceive you as you approach the nest ; when she is sitting, she sits

absolutely motionless, with her head stuck up in the air. On several occa-

sions I have all but been deceived, taking her and her nest for a stump that

had been cut away, the resemblance has been so near. This may seem

iacredible to those who have not seen it, but it is nevertheless true. I find

two or three is the full complement of eggs.

While wandering about the Sahyadris, a nest of some bird of prey was

spotted in the chief fork of a tree. On sending a man up the bird flew off
;

owing to the denseness of the jungle, I was unable to shoot. The nest

contained two eggs. I left them intending to return next day to shoot the

bird and take the eggs. On coming again, I found the nest deserted, the

bird absent, and the eggs broken on the ground below. They appeared to be

of a bluish-white colour, speckled with yellowish-brown. I think the bird

was the Crested Serpent Eagle (Spiiornis cheela), but of course cannot be

sure : she was of a lightish brown, but the glimpse I got of her was very

transitory. It was a disappointment as the bird was new to me.

R. M. BETHAM, Captain,

Poona, April, 1900. 8th Bombay Infantry,
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>^o. XVIL—A SHOOTING EXPEDITION ON THE PAMIRS.— I.

Ten years ago, when ibex shooting in Kashmir, I came across a trader

from Central Asia, who was bringing down among other things two Ovis poll

heads, the first I had ever seen. Ever since then I have longed to bag one or

two of these splendid trophies, but it was not until the spring of 1899 that I

at last, got an opportunity to do so.

I managed to get the necessary leave and passports, and about the end of

April I arrived at a Tarjik encampment on the Pamirs, not far from the place

'

where I first proposed to try my luck with the O.poli. We were announced by

a deafening chorus from half a dozen rather formidable -looking dogs, and a

man, who looked out of the biggest yourt to see what was the matter, came up

to us, and invited us to enter. A fine looking old man, who was evidently the

head of the family, received us at the door with the usual " Khushamed,"

literally " Welcome," while the other occupants began to get tea and other

luxuries ready for us. In a short time I had placed before me China dishes

containing tea, hot milk, cream, and a sort of biscuit, while they pressed on

my shikari an enormous wooden bowl full of curds. While doing justice to

this fare I looked around and examined the yourt, which was the first one

I had been inside.

from the outside these yourts look very grimy and uninviting, and one is

surprised on entering them to find how comfortable and comparatively clean

they are. They are bell-shape, consisting of a framework of wooden laths,

the lower part of which is made on the principle of the " lazy tongs " and

folds up into a small space, the whole covered with large pieces of felt. The
yourt is absolutely impervious to the icy wind which howla outside, and the

first thing which strikes one on entering, is the warmth and silence, for the

large circular opening in the top of the dome, while admitting plenty of air

and light, lets in none of the wind and noise. This opening serves indifferently

well as an escape hole for the smoke, but the latter, if the fire is at all big,

is generally rather trying. The cooking place is in the middle, while one side

is always carpeted with bright-coloured numdahs. I noticed, among other

odds-and-ends hanging on the lattice work, half a dozen firearms of sorts.

These I was told belonged to the old man's eldest son, Dhe Khan, a great

shikari, who had been out since daybreak after a bear which one of his

brothers had seen. I had heard of this man before, and had been recommend-

ed to get hold of him ; so was glad when the old man said that Dhe Khan
would be delighted to go after the O.poli with me.

The other occupants of the yourt were three young women, daughters-

or daughters-in-law of the old man. These attended to the cooking and

moved about laughing and talking in a natural, unembarrassed way, to the

great astonishment of Rakhmat, my shikari, who, I knew, thought it extra-

ordinary behavior in Mahomedans. While I was there several visitors

dropped in, and the ladies again produced the great bowl of curds. Two or
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three very-good-looking children were playing about, and soon a squall from

a cloth-covered box, which I had been making use of to lean against,

proclaimed it a cradle containing a babj'. Before long noiaes outside

announced the arrival of the flocks and herds, and two sons of the old man,

the shepherds of the family, entered, and at once tackled the bowl of curds.

At last Dhe Khan himself turned up, brmging, rather to my surprise and tO'

Eakhmat's great disgust, his two dogs in with him. As soon as he had had

something to eat I questioned him on the subject of shikar. It was an-

excellent time of the year, he said, and 0. poll were plentiful. As to whether I'

was likely to see any big heads, that, of course, was entirely a matter of

"kismet." My baggage at last arrived, and Eakhmat and the young men-

went out to pitch my tents, while my other servants and the yak drivers-

were brought inside and fed.

Next morning, accompanied by Dhe Khan, we did a short march up the

valley and encamped at the junction of two nnllae, both of which I was

informed generally held 0. poli. On the way we found numbers of old heads-

lying about, and I dismounted' and measured any that looked big. Fifty-seven

inches was the size of the largest I saw, and I may mention that among the

hundreds of old heads I inspected during my stay on the Pamirs very few of

them measured much more than this, the best being 63in. Most of these heads

were evidently those of beasts which had been killed by wolves, or had been'

carried off by one of the epidemics of disease, which, I believe, occasionally

visit the Pamirs, Those shot by natives could be easily recognised by the part

of the skull below the eyes having been chopped off, and these heads were

generally quite small ones, I do-not think that the local shikaris shoot many

big rams : all those 1 talked to told me that they shot very many more females^

than males,

Dhe Khan had insisted on bringing his three dogs with him, and as he'

said they were perfectly trained and would not be in the way, while they

would save us a lot of trouble if any beast went off wounded,,! had allowed

him to do SO;

It was terribly cold when I was called next morning, but, with the prospect,

before me of sighting my first O.poli, it did not take me long, to get out of my
sleeping bag and into my clothes, I found Dhe Khan "and Eakhmat waiting

for me, both looking like immense bundles of cloth and sheepskin. They had

three riding yaks ready, but, heavily clothed as J was, I felt that I should

never get warm unless I walked, so handed my yak over to Eakhmat to lead..

After going for four or five miles up the nulla on the left, and seeing nothing

but a couple of herds of ibex, Dhe Khan called a halt, and said that there

was no use going on, as there was no more 0. poli ground beyond what we could

see, I believed him at the time, but now, after some experience of the Pamir-

shikaris, I imagine that the real objection to going further up the nulla was

the deep snow, which. would have necessitated a good deal of hard work,,
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However, we turned back, and on reaching camp I had breakfast while the*

tents were being struck. After breakfast we started up the other nulla

followed by the baggage. The sky had now begun to look rather threaten-

ing, and before we had marched an hour we were caught in a heavy snow-

storm. Ihe going was also very bad ; the yaks could scarcely struggle-

through the deep snow ; so on arriving at a likely looking place far a camp,

a small island of bare ground in the middle of an ocean of snow, I gave-

orders to unload and pitch the tents.

In the afternoon it cleared up slightly, and Dhe KLan, strolling casually

into my tent, said " Gulga '"
(0. yoli), and asked fort htelee scope. Gut I bolted'

and, looking where Dhe Khan pointed, saw five black dots agains-t the snow

on the other side of the valley about half a mile oflP, 0. poli they were without

a doubt, and I was soon eagerly examining their horns with the telescope. One

of them looked a big fellow, with horns curling down slightly at the tips^

which I took to be a good sign. The ground they were an reminded me very

much of Ovis ammon country ; in fact, without the telescope, one might have

imagined one was looking at 0. ammon. They did not appear to notice our

camp, which must have been visible, but continued walking' slowly in onr

direction until they were hidden by a ridge. Meanwhile we had been

hurriedly getting on our foot-gear, and, now that the way was clear, started'

off at once across the snow-covered valley. It was pretty hard work, as the

snow was deep and soft, and occasionally one went right through into an icy

stream which was flowing underneath. Once across the valley the going was

better^ and we soon reached the ridge which had hidden the O. poU from us.

On looking cautiously over nothing was to be seen, and Dhe Khan shook his

head and pointed to some fresh tracks in the snow leading away fx'om us.

This looked bad, and I was very much afraid we had made a mess of our

stalk, when suddenly my eye fell on a brown back which came into view for a

moment down below. Motioning to Dhe Khan to follow me, I took the rifle

and manag'ed to get within about 400 yards of the 0. poli. Four of them were

laying down on a bare patch of ground, and the one I had seen was moving

down to join them. A nearer approach was clearly impossible. Moreover,

even if the rams got up, they would not be likely to retrace their steps and come
towards us, and the further they moved away the worse matters would get, as

the ground beyond them was absolutely level for a long way. Dhe Khan
now began to make some suggestions. My knowledge of Persian was extreme-

ly limited, and I could hardly understand a word he said ; but shikaris all

the world over can understand one another, and I saw very well that what he
proposed was a drive. The mere word " drive," when applied to mountain

game, sounds terribly unsportsmanlike, but I think a drive when there are na
stops, and the beaters consist of one man only, is just as sporting as a stalk

requires a perfect knowledge of the habits of the animals, and, as far as my
experience goes, is very rarely successful. In this case it really seemed to



388 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. Xlll.

be our only ohance of getting a shot that day ; so I told Dhe Khan to stai-t.

It was bitterly cold and the icy wind seemed to cut through us, warmly clad as

we were, but the 0. poll seemed as happy as if they were basking in the eun. Off

went Dhe Khan, and in about half an hour we saw him ploughing through the

snow on the other side of the valley. Be was plainly visible to us, so should

have been to the 0. poll ; but it was some time before they spotted him. At last

first one and then another pair of horns turned in his direction, and the big

ram got on his feet. Dhe Khan had now passed the O.poU and began to work

back towards us ; then soon they were all on their legs, and it was only a

question as to which direction they would move. Handing the binoculars to

Bakhmat with instructions to keep his eye on the big ram, I got ready with the

rifle. The O.poU, having now come to the conclusion that Dhe Khan was up to

no good, turned round and started off at a good pace up-hill and in our direc-

tion. Had it not been for the snow, I should only have got a running shot, but

before long the big ram plunged in up to his belly. Now was my chance, and,

drawing a careful bead, I fired, " Missed" said Rakhmat, and the rams dashed

on through the snow, making nothing of it. Another shot was also fruit-

less of results, and they were hidden by an undulation of the ground, Rakh-

mat and I ran to cut them off. We had about 100 yards of snow to cover,

all up-hill, and by the time we caught sight of them again we were both

absolutely beat. Two rams were standing looking at us about 150 yards off,

but I was shaking so terribly that I was quite incapable of using the ride.

They soon disappeared, and when next we saw them they were going over a

ridge down below us about 600 yards off.

Rakhmat, who had the glasses, said that the big one was bringing up the

rear. As soon as they had disappeared we ran down after them, but we did

not see them again. There was no blood in the tracks
; it was a palpable

miss, a bad beginning to my shoot.

We both lay down in the snow and were trying to get our breath again,

for we were still suffering from the effects of our run up-hill, when a shout

from above made us look up. It was Dhe Khan, who evidently wanted to

know the result of my shot. We signalled to him to come down, but he

continued shouting and waving his arms, so I sent the unwilling Eakhmat

up the-iill again to see what he wanted. After exchanging a few words

with Dhe Khan he also shouted and waved to me. What was the

matter? Perhaps the 0. poll was wounded after all and they could see

him, so I slowly climbed up the snow slope, Rakhmat and Dhe Khan had

disappeared when they saw me start, and what was my astonishment on

reaching the top of the ridge to see them both sitting over a dead 0, poli

within a few hundred yards of the place where I had fired. It was the big

ram ; my second shot had hit him, and he had only moved about twenty

yards after it. He had fallen when hidden by an undulation of the ground,

and we had just missed him when we ran to cut the rams off. Dhe Khan
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had seen the beast fall and had made straight for it, wondering what we

were up to. The horns measured 56^ in,, a very fair head, and a good

beginning to my shoot. Leaving the shikaris to skin the beast, I returned

to camp and sent off some yaks for the meat. The men got in just before

dark, and brought [news of another flock of " gulga " with two good rams,

which they had seen on their way back.

Next morning I was up early, and, opening the fly of my tent to see what

the weather was like, I spotted a very big red bear walking along on the

other side of the valley. Of course, a bear was very small game when one

had " khubber " of two big O.poU rams ; still, he looked such a fine fellow

that I wished he had turned up when I had been at liberty to attend to him.

Eakhmat was up on a ridge behind the camp with the telescope, and Dhe
Khan told me that 0. poll were visible from there. On getting up there I

turned the telescope on them, and made out two of the flock to be as big or

bigger than the one I had shot. They were lying down, but soon after the

sun touched them they got up and began grazing down hill. For some

hours we watched them until at last they crossed a ridge, and our

way was clear. We quickly followed, and on arriving on the same ridge

Dhe Khan spotted a small ram just below us. At the same time the flock

must have got our wind, as they rushed out of a little nullah they were in

andrmade off up-hill. It was an easy shot if I had been able to distinguish

the big heads, but Rakhmat was behind holding the dogs, which Dhe Khan
had insisted on bringing out. Putting down the rifle and taking a hasty

look with the glasses, I made out one of the big ones. He stood for a second

to the shot, and, though he went on with the others, I knew I had hit him.

At the next shot he fell, and I turned my attention to the other big ram
which I made out bringing up the rear. Two shots at about 300 yards were

misses, but the last was more successful. He was evidently hit, and the rest

of the flock soon left him behind. Dhe Khan now ran back for his precious

dogs, and, though I saw that the O.poU would be easily bagged without them,

I was rather anxious to see them work. Kneeling in the snow with the three

dogs held in a leash by his side, Dhe Khan whispered strange noises and

pointed steadily at the wounded ram, who was now moving slowly up-hill,

and hard to distinguish against the grey earth. At last a little red dog

catches sight of him ; Dhe Khan at once sees this and slips him, and the

little dog goes off as hard as he can lay legs to the ground straight for the

ram. On the way, however, he comes right on to the dead one, but, stopping

only an instant to sniff it, goes straight on, and reaching the wounded O.poli

rushes round it barking furiously, and brings it to bay. The poor beast was

unable to go any further even if the dog had let him, so I sent Rakhmat off

with a knife to finish him while I went to look at the dead one. The latter

measured 58 inches and Kakhmat when he came back said that the other was
as large. Dhe Khan now rather astonished me. After I had taken several
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^photos of the dead ram he pulled out his knife and asked me how I wanted its

•throat cut. The beast had been dead half an hour, but, to Rakhmat's horror,

the meat was quite " halal " in the opinion of Dhe Khan and the yak-drivers.

It now struck me that there was still time to look after my friend the bear

—

so, taking Rakhmat with me, I started off across the valley. We could find

no trace of him, however, and before long another snowstorm sent us back

to camp.

Next day one of Dhe Khan's dogs distinguished itself by killing a marmot.

We were riding along when suddenly Dhe Khan kicked his yak into a

•canter, at the same time leaning over and slipping one of his dogs. I then

saw in the distance a marmot, evidently travelling from one hole to another.

It was a close thing. The poor little beast had all but reached his home

when the dog ran into it and killed it. By the way, I noticed on three

•occasions on the Pamirs a curious habit of the marmot which I do not

remember to have seen recorded anywhere—that is, that if one suddenly

comes upon one of these beasts away from its hole it does not attempt to

escape by running, but shams dead. The first time I came across one doing

this I was completely taken in, and could hardly believe the Kirghiz who

told me it was shamming. It did not stir as we stood over and examined

it until the Kirghiz, putting his stick under it, chucked it up in the air,

when, on coming to its feet again, it scuttled off as hard as it could.

After this 1 had no luck for several days, seeing plenty of O.poli but nothing

worth shooting, so, paying off Dhe Khan and hia men, I started for another

part of the Pamirs. Here on one of my marches I had rather a curious

accident. I was riding a camel which we had taken with us to ford us over

several streams we had to cross. The road led across a valley covered with

hard snow or ice. This was good enough going, but I noticed in several

places wet-looking streaks on the snow, which I did not much like the look

of. The Kirghiz who was leading the camel now made straight across one

of these streaks. Thinking he knew more about it than I did, I said nothing

but prepared for a jump, as I expected that if the ice broke the camel could

go down perhaps a foot or so. Nothing happened as the Kirghiz crossed the

place, but when the camel got on it there was a crash like thunder, and 1

found myself lying on my back on the ice, with the camel disappearing into

a yawning chasm in front of me. A crack about 4ft. wide now extended for

20 or 30 yards. The camel was in the middle of it, complaining loudly, jam-i-

med by his hump, with his forequarters above the surface, while his hinder

parts were dangling in the gulf below. The place was nine or ten feet deep,

with a shallow river flowing at the bottom. Luckily our baggage was close

by, and, with the help of the yak-drivers and all the loading ropes, we at last

managed to extricate the unfortunate beast. If it had not been as quiet as a

lamb it would never have got out at all, as any struggling would have sent it

into the chasm altogether. It seemed to know this, for it never stirred till
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jwe hauled it out. This spill was rather amusing at the time, but the bruises

I got from it bothered me for some days after.

Two or three days after this I got another O.poli, We were on the march

when we came on a large flock of between fifty and sixty rams. They were

moving slowly up the hill, having seen our little caravan. Directing the

servants with the baggage to go on for a couple of miles, and then pitch the

tents, I and the shikaris dropped behind and watched the 0. poli. The
latter stood gazing at the baggage animals till out of sight, and then lay

down. They evidently had not noticed that we had stopped behind. It was

two or three hours before they got up again, and, though I had had the tele-

scope on them the whole time, I could hardly make up my mijid as to whether

there was a shootable ram in the lot or not. It is extremely difiBcult to

judge the size of O.'poli horns, almost impossible unless on,e gets a straight

front or back view, so that to carefully examine every one of the sixty rams

took some time. At last I made out a good head, but how to get at the owner

of it wag the question. The rams were now grazing and covered a large extent

,of ground, the fellow I wanted being somewhere near the middle of the flock.

However, they settled the matter for us by suddenly taking the alarm. What
frightened theop I cannot think, but they made off up the hill again

They started off in a mass like a fl,ock of sheep, but they soon settled into

single file, and having kept the t,elescope on tjie big one the whole time I saw

that he was leading. They were going quite slowly and coming slightly in

our direction, and at last were hidden by a ridge. If they would only give me
time to get to that ridge I might get a shot, but it was a long way off, and it

seemed very hopelegs. However, I thought I would have a try, so started

off with Rakhmat and the Kirghiz. It was a steep pull up, and it had to be

done as quickly as possible. I noticed that Rakhmat was feeling the rarefied

air a great deal, and that, though he could always leave me standing on the

hills in his own country, he seepied to have a good deal of difficulty in keep-

ing up here. However, I may mention that long before we left the Pamirs

he got accustomed to the air, and soon showed me the way again.

On arriving at last at the ridge there WQre the 0. poli on the opposite side of

yjie ravine, still moving slowly up-hill in single file. It was a long shot, but a

O.poli ram is a big mark,and they showed up very well against the yellow earth

they were on. Putting the Lynam at 400 yards, and, taking every advantage

of a comfortable position and a rest, I fired at the leader. " Just under hia

belly " called out Rakhmat, jvho had the glasses on him. The rams now
^tood still, unable, I suppose, to localise the report. To the next shot, whiclj

I aimed higher up on the beast, Rakhmat called "Hit!" The flo,ck no^
started off at a good pace, and Rakhmat told me that the big one was still

leading. Another shot was also a hit according to Rakhmat, and the rams

topped a ridge and were out of sight. To me the big one had shown no signs

.<?f being touched, but Rakhmat, who I knew was uncommonly sharp at mark-

25
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ing the shots, assured me that two bullets had hit. It was getting late, so,

sending the Kirghiz down for the yaks, Eakhmat and I started ofiE immediately.

There was a good deal of blood in the tracks, but no signs of the ram, till on

turning a corner we came suddenly on the whole flock standing crowded

together about thirty yards off. On seeing us they dashed off, and then we

saw the big one, who had been lying down. He got on his feet and tried to

follow the rest, but was stopped by a bullet in the neck. While helping to

skin him I noticed the rest of the flock right down in the middle of the valley

below. They stood for a long time closed up in a bunch j evidently, their

leader being gone, none of the others would take the responsibility of show-

ing the way, I have seen Oorial behave exactly in the same way under

similar conditions. After measuring the horns (58in.) Bakhmat and I made

off for camp, leaving the yak drivers, who we saw arriving, to look after

the meat. After this I had no sport for a long time. We saw plenty of G.poU,

but only once shootable heads. One is more inclined to dwell on one's lucky

days than the failures, though perhaps the latter are as interesting and more

instructive than the former, so I will give an account of my unsuccessful

attempt after these rams.

One day, after riding a Jong way up a snow-covered valley, we found

a large flock of O.poli rams under a glacier at the head. There were, perhaps,

fifty of them grazing over a large extent of ground. One or two of them

appeared to be good heads, and we started to stalk them. Now, up to this

time I had been rather lucky with the 0. poU I had stalked, and had come to

have rather a poor opinion of their sharpness of sight and general wariness.

I suppose I was careless, for we were spotted almost as soon as we began the

stalk, and the rams bolted iip-hill. When they got up into the snow, and

had settled down into single file, we had a good opportunity to examine the

horns. The biggest looked a good head, perhaps 58in, or so. One of the

horns was curiously broken or malformed, so I felt certain of recognising

him again ; another head was very nearly as big. A blinding snowstorm

came on as we were watching them, ao we left them till next day, and got

back to camp as quickly as we could.

Next day it was still snowing hard, and did not clear up till evening. The

day after, however, it was fine, and going iip the nullah early in the morning

we soon sighted the same flock. They were all lying down on the hillside,

but some got up and began to graze their way down-hill. When they had

gone some distance down, a ridge hid them from us, and before long all

except one ram had got behind this ridge. This one was still lying down, and

blocked our way. We waited for an hour, but he showed no signs of moving,

and then we began to get impatient, and decided to try a stalk in spite of

hira. " The flock might graze their way over the ridge towards us and quite

spoil our prospect of a stalk,'' That was the excuse I made to myself, but

the real reason was that I was sick of sitting still We had to go about 600
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y&tds, tile ground for the first 200 yards or so being in full vie^v of the ram.

We had almost got over this dangerous bit when the ram slightly turned his

head and we were spotted. Dp he jumped and started up-hill, followed at

once by the rest of the aock* "They were about 400 yards off, and going

Up a steep slope. 1 ought to haVe left them alone, and waited for a better

opportunity another day, but, incited by Rakhmat and encouraged by the

thought of the lucky flukes of shots I had bagged my last 0, poli with, I

opened fire at the broken-^horned one which was leading. Four long shots

and the ilock disappeared over the hill, and I knew I had made a mess of

it. Even then, if I had left them alone, I ttiight have found them again

another day, but I now insisted on following them. A couple of hours stiff

climb brought us to the top of the hill. There on the opposite side of

the nullah were ten rams Standing in deep snow. These we made out with

the telescope to be the big ones ; the remainder of the flock, we saw by

a great track in the snow, had taken a road lower down. After standing still

for a long time, the ten rams went on to a small bare patch of ground,

from wtich the snow had melted, and lay down. They were about 700 yards

off, and I foolishly again attempted a very difficult stalk-^twenty yard*?

or so of this had to be done in view of the herd. We were of course seen by

them, and this time they evidently made up their minda not to give ua

another chance. They managed with difficulty to find a liray through the

snow to the hill-tops, and there, after trying several places, they at the last

found a pass, and disappeared over it into another nullah, or, rather, inta

another empire, for that line of hill-tops was the border between Eussian and

Chinese territory.

Shortly after this a Kirghiz volunteered to take me over a pass to a place

where he said we were certain to find big rams. As my yak drivers protested

that the pass wotlld not be practicable for laden yaks, I determined to spend

a day in reconnoitring the ground first myself. Taking a load of dried yak

dung for fuel, we camped one evening high up just under the pass. It began

to snow hard as we arrived, and by morning there was nearly a foot of fresh

snow all round. It had cleared up slightly, so taking Rakhmat and the

Kirghiz and three riding yaks, "vfre started for the pass. It was a very stiff

pull up and the snow was deep, so t preferred walking to flogging a broken-

winded yak up the hill ; Rakhmat and the Kirghiz, however, went on riding

until their yaks refused to go on and they had to dismount. Leading the

three yaks, we reached the top of the pass, and were there met by such an icy

hurricane that it was as much as we Could do to stagger on against it. My
Balaclava cap was frozen as hard as a board, and my face felt as if it wag

being cut to ribbons. Luckily the wind was only bad on the pass itself, and

after descending a little we got out of the worst of it. The snow down the

other side was deep, the yaks every now and then going in up to their bellies.

However, after ploughing on for about a hour we got on to hard snow, and
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were able to mount and push on. About five miles down we found a good

camping ground—that is to say, a place where there was plenty of the

invaluabl6 product of the yak lying about, without which existence on most

part of the Pamirs would be impossible. Pushing on further down the

valley we dismounted and searched for game, and it was not long before

Eakhmat had found at flock of fifty rains, while I spotted a lot of twelve in

another direction. Unfortunately there was such a mirage that the telescope

was almost useless, and it was impossible to judge the size of the horns.

However, the place seemed well worth trying, and the pass was practicable

enough with a little hard work ;~ so we returned to canipj intending to cross'

again with the baggage next morning. We had more snow during the night,

and it was still snowing when we started next morning. Luckily th6re was

no wind this time on the pass, and after a good deal of trouble, having ta

reload each yak two or three times, we got them all through the deep snow

on to the good going below. Snow was now falling thick, and, when we

arrived at the camping ground we had selected, the yak dung I had been so

pleased to see the day before was completely buried. The amount of fue!

we were able to collect that evening did not run to more cooking than a cup

of tea apiece, and after this and a piece of cold mutton I was glad to turn;

into my sleeping bag.

Next day it cleared up, and we went after the 0. poU, but were much disap-

pointed to find, after spending a day stalking them, that the large flock did

not contain a head over 50in. That evening we had more bad weather, and it

was nearly a week before I was able to examine the smaller flock, which I

found also no good. After searching the rest of the nullahs round about and

finding nothing shootable, I recrossed the pass.—A. Le M.B. in " The Field.''*

(To he continued).

1^0. ivill—LAnD MOLLUSdA.

The following extract from the President's address to the Malacological

Society, delivered by Lieut.-Col. H. H. Godwin-Austin, F.R. S., &c., on

the 10th February, 1899, throws more light on the peculiarities of two Bombay

species which are referred to in Mr. Blanford's " Note on the Land Mollusca

of Bombay," published on page 326 in Yol. XII of the Society's Journal :

—

" I have failed to find among any Macrochlamys-iike shells of Penin^

Biilar India the exact similarity of anatomical detail so typical of the

genus ; there are many shells in this part of India which, up to the present^

are included in it, among them being 31. pedina and M. platycTilamys

from Bombay. The first-named I include in section D of Macrochlamys. It

has both the right and left shell lobes, but the former is extremely rudiment-

ary, and, judging from analogy and its reduced size in spirit, it cannot

be largely protrusible in life. The male organ has become altered in form,

it's most interesting feature being the replacement of the many-coiled disc
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by a simple short bend ia a coecum-like process, the retractor muscle rising

beyond and above this."

«' The other species, Platychlamys; presents far greater diversity when
compared with species of Macrochlamys. The broad shell-lbbes cover the

shell almost completely in life, and the generative organs are on a very

different plan, and comparatively simple in detail. The examination of the

Ceylon shell regulata presented anatomical characters of the same type, and

I have therefore placed these two species in a new subgenus, Eurychlamys.

The most interesting fact in connection with this particular developinent

is the discovery that a Sikkim and Bhutan species, planospii-a, must b^

included with them. I previously placed planospira, on account of its

shell-lobea and shell (besides not taking into sufficient consideration

all the details of its internal anatomy), in Austehia, but it will

be seen that its anatomy does not at all resemble that of the latter

genus."

A. J. PEILE, Capt., R. A.

Bombay, June, 1900.

No. XIX.—LAND SHELLS OF THE GENUS ARIOPHANTA.

In the proceedings of the Malacological Society for July, 1899, Mr. W. T.

Blanford, after describing a new sub-species. A, dalyi (il. cysk var.), gives

Arwphanta Dalyi (A, cysts var.)

ihe following list of, and remarks on,' the Genus AriopTianta :—
"1. A. Icevipes, Miill, Syn. Helix trifasciata, Chem. Bombay and its neigh-

bourhood
; Eastern Guzerat. Type of the genus Ariophanta.

2. A. laidlayana, Bens, "Western and South-Western Bengal,

3. A. cadapaensis, nev. Syn. Belix nicolarica, Mart, and Chem. Cud-

dapah (not Nicobars).

4. A. interrupta, Bens. Syn. Helix himalayana, Lea. Bengal, Behar,

Orissa, Vizagapatam (not Himalayas).

5. A. immerita, Blf. South Oanara. Doubtfully separable from the

last,

is. A. bajaderd, Pfr. Syn. Helix ammoneaj Val. Bombay and neighbour-

hood.



396 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XllL

7. A. intumescens, Blf. Mahableshwar.

8. A. cysis, Bens. Syn. Helix auris, Pfr ; H, cystis, Rve,; H. ampullar^

oides, Rve., and var. A. clalyi, Blf. Southern Sahyadri fiom

Mysore to the NilgiriSk

9. A.thyrceus, Bens. Syn, Helix rJiyssolemmiz, A\h. Balarangum, Nil-

giri and Anamalai Hills, S. India,

** No species is known from either the Himalayas ot Ceylon, For this teason

Ihe name himalayana, applied to a species by Lea, is misleading, and Benson's

name interrupta, given a year later, should be preferred. For similar reasons

the name nicoharica is objectionable,*'

"Theobald, in his Catalogue of the Land and Fresh Water Shells of British

India, page 22, includes a species, A. cyclotrema fitim. the Sumeysur (Somesh-i

war) Hills at the base of the Himalayas, north of Tirhoot, I have

la typical specimen given to me by Mr. Theobald, and I have ho doubt

that the species belongs to Planispira or Trachia, a section of Helix

proper,"

"Colonel Godwin-Austen lias lately shown reasons for removihg the Moulmein

H. retro'rsa from Ariophanta, and uniting it to Hemiplecta, or some similar

generic group. It thus appears probable tbat Ariophanta proper is confined

absolutely to the I^eninsula of India,"

The species represented in the Society's collection are Nos, 1, 6, 7, 8 and 9

of the above list, so that spfecimens are still required to complete the series

of this interesting Indian genus.

A, J. PEILE, Capt,, E, A.

Bombay, June, 1900.

PRO'CEEDmaS
OF THE MEETli^^G HELD ON THE 24th APErIL, 1900,

A meeting of the members took place on Tuesday, the 24th of April, 1900)

when Mr. John Wallace, C.B., presided.

NEW MEMBERS.

The election of the following new members was announced :—Life Membei!

—Sir Sidi Ahmedkhan, Nawab Saheb of Janjira,

Members—Major J. Lloyd Jones, I.M.S. (Bombay) ; Major D. C. Phillott

(Kohat) ; H, E, Lord Northcote (Bombay) ; Lieutenant J. Bogle (Mardan) •

Captain A. G. Stuart, A,-D,-C. (Rangoon)
; Mr, Sorab P. N. Wadia (Bombay) i

Mr, Bernard Holyoak (Bombay) ; Mr, D. G, Hatchell (Vizianagram) ; Mr,

John A. Balfour (Bombay) ; Mr, Norman Davidson (Shenkottah, P. 0.) j
Mr*

M, Innes-Ker (Bombay); General W. Osborn, I.S,0. (Hoshiarpur)-; Thd

Principal, Presidency College (Madras).
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CONTRIBUTIONS TO THE MUSEUM.

The Honorary Secretary acknowledged receipt of the following contribu-

tions to the Society's Museum since the last meeting :

—

Contribution.
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PAPERS READ,

The following papers were then read and discussed :

—

1. Note on a Whooper Swan (Cygnus musicus) shot by General W. Osborn,

I.S.C., on the River Beas, Hoshiarpur District, Punjab, by E. ,H. Aitken.

2. The White-i-breasted Kingfisher (^Hpblcyon smyrnensis) in captivity, by

E. W. Harper, F.Z.8.

3. Indian Termites, by Major G. S. Rodon.

4. Can a Cobra eject its poison ? by Captain M. D, Goring Jones.

Mr, Aitken gave epme notes on birds, not usually found in or near Bombay,

which have appeared this year, owing no dqubt to the want of water and

food in Guzerat and the Deccan, and on others, which have been unusually

abundant for the same reason. The following species were mentioned :

.—The Indian Roller (" Blue Jay") ; The European Roller ; The Indian

Magpie ; The Indian Wheatear ; The White-breasted Kingfisher ; The

Bank Myna ? The Ringdove ; The Little Brown Dove
; The Sociably

Lapwing ; The Sarus Crane ; The Demoiselle Crane (Kullum) ; and severaj

Ducks, 641., the Mallard jand Spotted-billed Duck.



CONTENTS OF TH/S N U M B E R^-iconctd,).

TIQ Ml

PAGB>

Miscellaneous Notes—mwld.

5. Notes on two specimens of Lycodm fa^ciatus. By Captain F. Wallj

I.M.S., and Vety.-Capt Geo. H. Evans, A.v.b. *..» ,.,., 372

6. Notes on the breeding of Tropidonntus piseator. By Captain F. Wall
I.M.S , ; 373

7. Reported occurrence of the Greater Black-backed Gull {_Larus marhius')

in Rajputana. By R. Meinertzhagen, Royal Fusiliers 374

8. Some Entomological Notes fi'om Ceylon. By C. B. Holman Hunt,
B.A , F.E.S .; i i..i i , 375

9. The number of feathers in the tail of the Chestnut Bittern( Ardetta

CinnaMomea). By Captain H. J. Kelsallj RA..*t..4 *..... 376

10. Can a Cobra eject its Poison. By Captain M. D. Goring Jones, 2nd
Durham Light Infantry 376

U, On a New Species of Bhimraj (_Dlssemurus'), with some Observations

on the so-called Family Ditiruridse. By F. Finn, b.a., f.z.s., Deputy
Superintendent of the Indian Museum »» i ; 377

12. Further Note on the Occurrence of the Bronzed-capped Teal (,Ev?ietfa

falcata) in Tirhuti By Chas. M Inglis 378

13. Occurrence of the Blacl^-Capped Kingfisher (^Halcyon pilcata) in

Tirhut. By Chas, M. Inglis ....*.......,. Sfy

14. Occurrence of the Water->rail QRaUus xquaticus') in Tirhut. By Chas.

M Inglis 879
15. Larva o^ Eullemma amabilu, Moore, as a Lac Insect destroyer. By G.

C. Dudgeon, F.B.S « i..-. ,. 379
16. Occasional Notes on Bii'ds'' nesting round Poona and elsewhere. By

Captain R. M. Betham^ 8th Bombay Infantry 380

17. A Shooting Expedition on the Pamirs ^^I. ByA.LeiM.B. ......i 385

IS. Land Mollusca. By Captain A. J. PeilCj R.A,. 394

19. Land Shells of the Genus Afiop'hanta. By Captain A, J, Peile, e.a 395

Proceedings » * i,..,, 396



NOTICE.
The back numbers d! the Society's Journal are still to be obtained at the

following rates :

—

-, , , Public. Members.
Vol. I.— No. 1 Ks, 2 Es 1 4

» 2 „ 2 „ 1 4
.. 3 ,20 „ 1 4

» * » 3 „ 1 4

,. - „ „ ,
-; Es. 8 Ks. 5

Vol. II.— No, 1 Es. 2 Es. 1 4
» 2 „ a ,,14
r 3 ,,2 „ 1 4
>. * » 2 „ 1 4

tr , Trr xt
' ^^- ^ ^ ^S. 5

Vol III.— No. 1 Es. 2 Es. 1 4
« 2. ,20 „ 1 4

„ 3E 2 „ 1 4

„ 4E „ 2 „ 1 4
Ea. 8 Es. 5

Vol. IV.— No. IE Es. 2 Es 1 4

» 2E „ 2 „ 1 4
„ 3 „ 2 „ 1 4

i,
4E „ 2 „ 1 4

Es. 8 Eb. 5
Vol. v.— No. 1 Es. 2 Es. 1 4

„ 2 „ 2 „ 1 4

„ 3 „ 2 „ 1 4

„ 4 „ 2 „ 1 4

Es. 8 Es. 5
Vol. VI— No. I Ks. 2 Es. 1 4

« 2 2 „ 1 4

„ 3 „ 2 „ 1 4

„ 4R „ 4 „ 2 8

Es. 10 Es. 6 6
Vol. VII— No. 1 Es 4 Es. 2 8

» 2 „ 4 „ 2 8

„ 3 „ 4 „ 2 8

„ 4 „ 4 :, 2 8

„ 5 „ 2 „ 1 4

Rs. 18 Es. 11 4
Vol. VIII.— No. 1 Es. 4 Es. 2 8

» 2 ,40 „ 2 8

„ S 4 „ 2 8

» 4 „ 4 „ 2 8

„ 6 ',,2 „ 1 4
Es, 18 Es. 11 4

Vol. IX.— No. 1 Kb. 4 Ks 2 8

„ 2 „ 4 „ 2 8

„ 3 „ 4 „ 2 8

„ 4 „ 5 „ 3 6

„ 5 „ 2 „ 1 4

Es. 19 Rs. 12 2
Vol. X.— No. 1 Es. 5 Es. 3 6

„ 2 „ 5 „ 3 6

» 3 ,50 „ 3 6

„ 4E „ 5 „ 3 6

„ 6 ,,2 » 1 4

Rs. 22 Rs. 14 13
Vol. XI.~ No. 1 Es. 5 Es. 3 6

„ 2 „ 6 „ 4

„ 3 „ 6 „ 4

» 4 6 „ 4

„ 5 „ 2 „ 1 4

Es. 25 Es. 16 10
Vol. XII.— No, 1 Es. 6 Es. 4

„ 2 „ 6 „ 4

„ 3 „ 6 „ 4

„ 4 ,60 „ 4

„ 5 „ 2 „ 1 4
Rs. 26 -. Es. 17 4

Vol. XIII.— No. 1 Rs. 6 „ 6 Es. 4 „ 4

Total to date...Es. 118 8

Apply to the HONORAEY Secbetaby,

Bombay Natural HUtory Society. p. Eepript. K© platefs.



THE

JOURNAL
OF THE

Bombay Natural History Society.

EDITED BY

XZ . 3VX . PH IPSO SO', C.3ME.Z.S.,

AND

VOL. XIII, No. 3.

Date of publication, 20th January, 1901.

Price to Non-Members , ••• Bs, 6-0,

PRINTED AT THE " TIMES OF INDIA f PRESS,

BOMBAY. ^*
.

1918-00

AUG 24:1909



CONTENTS OF THIS NUMBER

PAGE.

The Birds of Cachar. By E. 0. Stuart Baker, f.z.s,, m.b.o.u.

{With Plate H) 399

A Catalogue of the Heterocera of Sikhim and Bhutan. By
Gr. C. Dudgeon, f.e.s., with notes bv H. J. Elwes, r.z.s., f,e.s.,

&c., and additions by Sir George F. Hampson, Bart., b.a., f.e.s.,

&c. Part IX 406

Note poue servie a l'histojee des Lampyrides de L'Inde. Par

kobert du Buysson. {With a Plate) ., 426

The Flora of Westeejjt India. By G. Marshall Woodrow, Professor

of Botany, College of Science, Poona. Part VIII ..,.;. 427

The Ferns of North-Western India. By C. W. Hope. Part Til,

continued. {With a Plate) 443

Les Formicides de L'Empire des Indes et de Ceylan. Par

Auguste Foiel. Part VIIJ 4G2

Descriptions of some New Species of Spiders from British India.

By R. I. Pocock, of the British Museum of Natural History 478

The Moths of India. Supplementary Paper to the Volumes in
" the Fauna of British India." By Sir George F. Hampson,

Bart., F.Z.S., f.e.s. Series II, Part III. 499

Notes on some Kalij Pheasants from the Kachin Hills in the

possession of the Bombay Natural H istory Society. By Cap-

tain W. G. Nisbett, and F. Finn, b.a., Deputy .-updt. of the Indian

Museum ^ 521

Miscellaneous Notes—

1. A Wild Dog's Earth. QWith a Plate.') By J. D. Inverarity 599

2. The Large-barred Owlet (^Glaucidium cuculoides, Vigors) capturino-

Quail on the Wing. By G. C. Dudgeon, f.e.s 5;3q

3. Pteromys inornatns. By P. H. Clutterbuck, f.z.s
, 531

4. Nidification of Bimator malaccptilusy Blyth. By Lionel de Niceville

F.E.S., C.M.Z.S 531

5. On- the occurrence of the White-winged Wood Duck X.Asarcor7iis

scutulatvs') in Upper Burma. By Vety.-Capi. G. H. Evans,

A. V. D .' o32

6. The Golden-Eye (jClangula ylaucion) By Lieut.-Col. J. W. Yerbury

E. A •• .' 533

7. Notes on a Hi2Jsag inultimaculata in captivity. By Capt. F. Wall

I.MS. V- ••••• •••••• vl.v.....;. .. ...J 534

8. Occurrence of Podioeps cristatus in Assam. By E. C. Stuart Baker.

F.z.s 535

9. Eed Ants as an article of Food. By A. M. Long ..536

10. A new Spider. By F. Gleadow, I.f.s, frjii.s 535

(Continued on third page of the coiw.)





Jo-urn. BombacyNa^-b.Hist. Soc . Pla,te H

E.C.StuaxtBa,;ker del. ]i£in.fcei-nBros.Cluroin.olith.LoTiaoii.

CORYTHOCICHLA S Q UAMATA (NOB I S )

TKe Squazrvated Bsulololer.

1
1



ERRATA.

THE FERNS OF NORTH-WESTERN INDIA, &c.

Journal, Bombay Natural History Society.

List of errata in instalment published on 29th July, 1900,

On p. 236, in 27th line from top, " Lohdardaga " should be " Lohardaga."

On p. 241, in 9th line from top, insert a semi-colon after 1896-7.

Ow p. 541, in 17th line from bottom, " Ca^-Feweris " should be joined by

hyphen, not by a dash.

On p. 242, in llih line from top, " these ferns" should be ''this fern.''

On p. 245, 13th line from top, insert a comma after S. and W.
On p. 248, in 23fd line from top, " Bourbons '' should be " Bourbon."

On p. 248, in the next line, " ceriaceous " should be " coriacrous,"

Kbw, 20th Septemler, 1900. C. W. HOPE.





BOMBAY NATURAL HISTORY SOCIETY.

NOTICE TO MEMBERS.

Owing to the popularity of the subject, the Committee have resolved

to publish further illastrations of the Indian Ducks in connection with

the paper by Mr. E. C. Stuart Baker on " Indian Ducks and their

Allies " which was concluded in No. 2, Vol. XIII, of the Journal.

The following have been put in hand :

—

Plate No. XI—The G-adwall (GhauMasmus streperus),

„ „ XII—The Pintail (Dafila acuta).

„ „ XIII—The Gai-ganey or Blue-wing Teal (Qu&rquedula

circia),

„ ,, XIV—The Pochard or Dun-Biid (Nijroca ferina).

and they will appear in subsequent numbers of the Journal. The drake

and duck will both be figured in these plates.

The coloured drawings have been done by Mr. G. E. Lodge from

Indian specimens in the Hume collection at the British Museum,

South Kensington. Mr. Ogilvie Grant, of the British Museum, and

Mr. E. Comber, the Secretary of our * Bird and Mammal ' section,

have kindly supervised the sketches.

The expense of the coloured illustrations is so heavy that the Com-

mittee hope that members will try and induce their friends to join

the Society, and so enable them to continue publishing these plates

which are so greatly appreciated.

W. S. MILLARD,
Honorary Secretary,

September, 1900.
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THE BIRDS OF CACHAR.
By E. C. Stuart Bakee, f.z.k., m.b.o.u.

With Plate H.

(Continued from page 510 of Volume XII.)

(Read before the Bombay Natural History Society on dth Oct., 1900.)

"When the first of these articles was commenced I intended merely to

compile a catalogue of those birds which inhabited only the hill

portion of the district of Oachar known as the North Cachar Hills,

but, as time has gone on, and one nmnber after another was written

and printed, I found that, with the exception of the aquatic birds and the

Raptores, there were but few birds found in the plains portion that

were not also found in the hills. I have, therefore, incorporated in my
articles all and every bird found in the district, whether found in N.

Cachar or not, and the title of my articles should therefore stand as

the *' Birds of Cachar," not of N. Cachar only.

Again, it was not my intention originally to have dealt with the

larger birds, such as Raptores, Waders, &g., but working on and on

these too have been taken in with the rest, and I hope that now the

catalogue will prove an almost exhaustive list of what is to be obtained

in Cachar.

The work has occupied a very large portion of my spare time

(furlough and other leave) during the last thirteen years, and it will, at

least, serve to show how much there yet remains to be done in field

ornithology, even in country worked by such men as Hume, Godwin

Austen and others. The final result of my work has been the addition

of the following new species, Elachura haplonota, Corythocichia
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squamata, Cyanops rubescens, and C. robustirostris, and a knowledge of

the nidification of nearly a hundred speoies about which nothing was

previously on record.

In this final number I have added a few birds not previously record-

ed, and a few more notes on nidification and other matters which I

have obtained since my first articles were written.

The total number of species now enumerated is 695—a very large

advance on the species formerly recorded. The area of the whole

district of Oaohar is 4,200 square miles, and when one compares it with

other areas of the same size, or vastly greater, the large number

obtained in it is truly astonishing.

In my first introduction I gave a rough description of the country in

N. Cachar. In the plains portion the major part is flat ground about

70' to 100' above sea level, much of it under water during the rains, and

containing at all times huge sheets of water and lakes which afford

quarters for many birds which could obtain no suitable country in N.

Cachar. Here and there grass lands, sometimes very extensive, form

breeding haunts for certain owls, quail, warblers, etc., found in the hills

only as rare stragglers.

Where the hills and plains meet the ground is generally very

much broken up, and consists, first, of rolling " tilas,*' or small rounded

hills, running up to a hundred feet or so, and then of more rugged hills,

which may reach three or even five hundred feet above sea level.

After these the hill ranges are generally decidedly abrupt in the way

they abut on the lower hills, and the first main range consists of a

series of peaks from 3,000 to 5,000 feet.

(14) Paradoxornis guttaticollis.—Austen's Crow-Tit.

On the 21st of April, 1895, I was fortunate enough to obtain a nest

with two eggs of this bird, trapping a female on the nest. This was

the same kind of structure as that of P. flavirostrisj viz,^ a deep cup

composed of shreds of bark from a yellow grass, equally yellow shreds

of bamboo leaves, all extremely neatly and compactly bound together,

and lined with very fine dark coloured grasses. The nest only differed,

as far as I could see, from those of others of the genus in not being

quite so tidy.

The dimensions were, externally 3"60" in diameter by 3*40" deep,

and internally 2-2"X 1"9".
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The eggs, which were two in number niul very hard set, were of a

dead glossless white sparsely speckled with tiny spots of lio-ht brown

and pale neutral tint. The shell was extremely fragile.

The nest was placed on the side of a grass-covered hill in an

upright three-pronged fork of a stout weed.

(10) SuTHORA ATRISUPERCILIARIS.—The Black-browed Crow-Tit.

A nest was found of this little Crow-Tit on the 7th July, 1893, at Guil-

ang. It was a typical Crow-Tit's nest, but the one egg it contained

was of an oniform hedge-sparrow's egg blue. It measured •77"X "6".

(33) Trochalopterum squamatum.—The Blue-winged Laughing-

Thrush.

I find that what I originally said about there being no birds here of

the T' melanurum type was wrong. Since then I have obtained numer-

ous examples, and on three occasions pairs, in each of these cases the

males having black tails and the females bronze. This showed me
that the birds were one and the same, but as, including these three,

I now had five males with black tails against three with bronze, I

began to think that the difference was sexual and the bronze tails in

the males merely a sign of immaturity. Now, however, I have a

female with a black tail, so that the difference can hardly be

sexual, and, as all my other breeding females have bronze tails,

it cannot well be that the black tail is assumed by mature birds

only.

44 (1) PoMATORHiNUS RUFicOLLis.—The Rufous-necked Scimitar

Babbler.

Hume, No. 400 ; Blanford, No. 125.

This Scimitar Babbler is scattered almost throughout the whole of N.

Cachar, but is not common anywhere, and in most parts is very rare.

In the Khasia Hills it is common, as it is in parts of the Naga Hills, and

where N. Cachar adjoins these districts a good many birds may be

met with in some years. I have obtained it at about 2,000 feet eleva-

tion, and again at nearly 6,000.

44 (2) PoMATORHiNus sTENORHYNCHus.—The Rusty-cheeked

Scimitar Babbler.

Hume, No. 405 ; Blanford, No. 128.

Amongst a collection of birds I took home for the Hon'ble W. Roths-

child and which I handed over to Mr. Hartert, were a large number
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of P. phayrii^ and amongst these was placed by mistake a specimen

of this bird. Mr. Hartert pointed this out to me, and on my return to

India I at last succeeded in getting one more specimen, a female, which

I shot off its nest, but which was so greatly knocked about as to render

preservation impossible. The nest was exactly like that of any

other Scimitar Babbler, and the eggs might have been mistaken for

those of P. phayrii.

(3) PoMATORHiNUS AUSTENi.—Austen's Scimitar Babbler.

Blanford^ No. 127.

On the 25th of June, 1899, 1 found a Scimitar Babbler's nest contain-

ing five fresh eggs. I at once set nooses about it, or rather had them

set for me by a Naga, and awaited events. Before anything was

caught, however, the heavy, persistent rain drove us away, and when he

returned the next morning all the Naga found was the remnants

of a female, the ants having eaten nearly all the under parts

from vent to throat. Fortunately tufts of feathers here and there

remained to show me, beyond all doubt, to what species the

Babbler belongedj and I had the pleasure of handling my first

P. austeni.

The nest, which was found on the extreme summit of Hungrum

Peak, over 6,000 feet high, was placed on the ground at the foot of a

bush growing in mixed tree and scrub jungle.

It was principally composed of very coarse grass-stems, roots and

bents, lined with finer and darker-coloured materials of the same kind,

and massed all about outside with dead bamboo leaves, broad grass blades,

and a few dead leaves of other kinds. The materials were not badly

put together, the nest, in fact, being rather stouter than most Scimitar

Babblers are ; but there was absolutely no finish to the nest, all the

ends of the material, both lining and outer part, sticking straight into

the air. In shape it was a very deep cup, measuring—^not including

the more straggling pieces—about 8^" deep by about 6" wide near

the base, whence it gradually, but very slightly, narrowed towards

the top. Internally the cup was about 7" deep and about 4" in

diameter.

The eggs are like all other Scimitar Babbler's eggs, white and very

smooth, though not very glossy ; rather broad ovals with the smaller

ends obtuse, though distinctly compressed.
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(47) PoMATORHiNus HYPOLEUous.—The Arrakaa Scimitar Babbler.

One of these birds, a female, with its nest was brought to me at

Guilang, close on 4,000 feet high, so that this Babbler sometimes, at

all events, ascends to a good height.

(50) Gamsokhynchus rufulus.

I have now taken the eggs of this Babbler and they shew that Gates

was right in the place he selected for it ; the eggs are very distinctly

Timeliine in character and are nearer to those of the Pellorneum man-

delli type than of any other Babbler, except perhaps Drymocaiaphus

which they closely resemble in colour.

In colour they are a pale greyish-green, profusely marked with

reddish-brown all over their surface.

They were extremely hard set, and in consequence very fragile.

CoRYTHOCicHLA SQUAMATA.—Spec. nov.—The Squamated Babbler.

Description.—Above rich brown, more rufescenfc on upper tail coverts,

the feathers of head, back and scapulars edged with dark brown or

black, the centres paler and inclined to greyish, and the shafts paler

still ; lores grey ; ear coverts brown with grey centres ; supercilium and

patch under ear coverts rich rufous^ the feathers of the latter with black

specks on the tips ; chin and throat pure white^ with black specks forming

three distinct linesfrom the chin to the breast as in Accipiter virgatus ;

breast brown witb pale centres and suffused with rufous ; flanks the

same with the centres forming more distinct strise ; centre of abdomen

almost white with faint rufous edges, under tail coverts the same but

darker. Wing brown, the outer webs of the quills suffused with dark

rufous, the greater and median coverts and secondaries with distinct

white tips.

Upper mandible dark plumbeous, tip and lower mandible paler, tip

of lower mandible almost white ; irides red ; legs pale fleshy-brown, the

front of the tarsus a little darker, and the claws still paler.

Length rather less than 4"; wing 2"; tail 75" ; tarsus 75"; bill at front

52" and from gape 65".

The tail was measured from a single central tail feather, the others

appeared to have been just moulted.

The bird was caught on its nest on the Hangmai Peak at an altitude

of some 6,000 feet.
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Nest and eggs exactly resembled those of C. striata, but the latter

were smaller.

This new form of Corythocichla is most nearly allied to C. hrevicau-

data, but differs from that bird in being very muoh smaller. It is also

much lighter on the lower plumage and has a bright rufous supeoilium,

not an ashy one, and has a distinct rufous patch under the ear coverts.

The chin and throat also are pure white, not ashy white.

The bird was discovered on the 26th May, 1898.

72 (5) RiMATOR MALACOPTILDS.—The Long-billed Babbler.

Hume, No. 335 ; Blanford, No. 185.

Much to my pleasure and also to my surprise I came across this rare

Babbler in June this year, 1899.

In the dusk of the evening a Naga brought in a small bird, together

with a nest and eggs, which taking from him and just glancing at, I

thought were the nest and eggs together with a specimen of Corytho-

cichla striata. In the light inside the house, however, I soon found I had

something else than a Corythocichla, the long bill at once attracting

my attention, and it proved to be a fine female of the above

species.

The colours of the soft parts I noted as follows, and it will be seen

they do not agree with Jerdon as quoted by Blanford.

Iris light red-brown ; upper mandible very dark horny, blackish at

the base, paler towards the tip ; gape and edge of lower mandible blackish-

homy, remainder pale plumbeous ; legs pale livid fleshy with no tinge

of red, but the tarsi tinted brown ; the soles, claws and joints very

pale.

The lax plumage and general colouring of the bird is wonderfully

like that of CorytliocicUa striata, and the nest and eggs help to carry out

the general likeness.

The nest is an ill-formed globe of dead leaves, grasses, a few old

fern fronds and bents very loosely interwoven, and lined with more

dead leaves, the colour of all of the materials being of a dark or blackish-

brown. In height the nest was about 8|",-and at its widest part, close

to the base, about 6" across. The entrance, high up near the top, was

about 2" in diameter.

The eggs were four in number and very hard set, but just blowable.

The ground-colour is a very faint pinky-white, the pink being of a
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sienna-pink tinge. The markings, rather profuse at the larger end,

though sparse elsewhere, consist of small dots and blotches of reddish-

brown, mostly surrounded by a pale washed-out shade of the same,

looking as if the colour had run. Here and there also a few scriggly

and entangled lines of very deep red-brown. The markings form

ill-defined caps, or rings, at the larger ends.

In shape the eggs are a very regular oval, neither particularly long

nor broad in proportion to their size. The surface is not very smooth,

but has a very faint gloss, and the texture is fine and close, and the

shell exceptionally stout.

The nest was placed on the ground in amongst the dead leaves and

other rubbish at the foot of a large tree standing in forest composed

principally of small ones and having a dense undergowth of Bigonias,

bracken, and miscellaneous green bushes. It was taken on the 24th

June on a peak near Hungrum at about 6,000 feet elevation.

The bird has a sweet chirping whistle, which it uttered repeatedly

as it lay in my hand.

(Tb he continued.')
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A CATALOGUE OF THE HETEROCERA OF SIKHIM
AND BHUTAN.

By G. C. Dudgeon, f.b.s.

With Notes by H. J. Blwbs, f.z.s., f.e.s., &o.,

AND

Additions by Sir George F. Hampson, Bart., b.a., f.e.s., &c.

Part IX.

( Continuedfrom page 268 q/ this Volume. )

Family LASIOCAMPID^.
Genus Bhima, Moore.

900. B. undulosa, Wlk.

Sikhim, 1,800 to 5,000 feet. I took a mass of cocoons of this

species at Tukvar and obtained several males from them. I subsequent-

ly took one female and another male ; the latter attracted to light at

Punkabaree. It is not a common species ; the larvse, however, feed gre-

gariously, and the cocoons are formed of a light network in masses of

ten or twelve together. The moth emerges in September and

October.

Genus Taragama, Moore.

901. T.dorsalis, Wlk.

Sikhim, 1,800 feet. I took one male of this species at Punkabaree

in August. I have not seen another. ( I have never got it in Sikhim,

and look on it rather as a plains species in Bengal, though in the North-

West it goes into the hills.

—

H. J. E.)

Genus Stjana, Wlk.

903. S. concolor, Wlk.

Sikhim and Bhutan, up to 6,000 feet. Occurs rather commonly at

2,000—3,000 feet ; the males are often attracted to light. They vary

considerably in markings, some having a pale brown subbasal spot

on the forewing, others a white spot at the end of the cell on the

same wing. I have taken it in April.

Genus Lebeda, Wlk.

904. L. nobilis, Wlk.

Sikhim and Bhutan, 3,000 feet. Occurs in October and Novem-

ber. I have taken it in the Kangra Valley, Punjab, in September.

Bhutan specimens are rather darker than Sikhim and Kangra Valley

ones.
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Genus Metanastria, Hiibn.

905. M. aconyta, Cram.

Sikhim. Neither Mr. Elwe? nor I have seen a spedmen from the

locality. Specimens in the British Museum are marked N. Bengal.

906. M. nanda^ Moore.

Sikhim. I have two specimens which I think were taken at Badam-

tam in September.

907. M. latipemiis, Wlk.

Sikhim, 1,8 30 feet. I have taken this at light at Punkabaree in

March and May. It is marked similarly to some forms of 31. ampla,

Wlk., but the lines on the forewing are more equi-distant.

908. M. fulgens, Moore.

Sikhim and Bhutan, 6,400 feet. I took two specimens of this on

Rissoom. in April and September. Both are males. I have not seen

a female. ( I took it rarely at Darjeeling in July.— H. J. E.)

909. M. tidderdalii, Butl.

Sikhim and Bhutan, 1,800 feet up. I have two males and one female

taken in September and October. (According to Knyvett, one of these

two, Nos. 909 or 910, feeds on hemp, but I am not sure which, and I

am strongly inclined to think they are the same species.

—

H. J. E.)

910. M.ampla^yfW.

Sikhim and Bhutan, 1,800 to 5,000 feet. The larva, which is

covered with red hairs, makes an elongate cocoon studded with them

among the leaves of Artemisia sp. on which it feeds at 5,000 feet at

Tukvar. The perfect insects appear in September, October and

November. I have specimens from the Kangra Yalley, Punjab, which

I took in August and September.

912. M. hyrtaca, Cram.

Sikhim, 5,000 feet. I have one male of this species taken in

September. (Bred at Kalimpong, 4,500 feet, from larvae which were

gregarious on the Schima walUchii [^fide Knyvett],—H. J. E.)

913. if. repanda, Wlk.

Sikhim, 1,800 feet. I have four males of a species which may be

this. The forewing is narrower than that of M. hyrtaca, Cram., two

pale waved antemedial parallel lines, the exterior greyish-blue, the

interspace between them filled in with slate colour as far as vein 2 ; a

large medial sub-quadrate chocolate patch from the costa to just below
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vein 2, the veins crossing it slightly marked with slatey, bounded

outwardly by a greyish-blue postmedial line converging slightly to the

inner margin with another pale brown line running parallel to it, the

interspace filled with slate colour from the costa to vein 2 ; a

lunulate submarginal dark line. Hindwing dark brown, reddish at

the base. This is very unlike my specimen of M. hyrtaca.

914. M. recta, Wlk.

Sikhim. I have two females of a species which corresponds with

Butler's figure of M. repanda $ , but are paler. Both have vein 8

stalked with 6 and 7 in the forewing. These are probably females of

the insect I have described above under M. repanda, Wlk.

915. M. obliquifascia, Swinh.

Sikhim. I have not seen this. (It was really described by Sir G.

Hampson from my collection, and the type named by him is from

Moller's collectors, without date or locality.

—

H. J, E.)

949. M. lineata, Moore.

Sikhim, 6,800 feet. Apparently a rare species. Occurs in June.

Genus Arguda, Moore.

916. A, flavovittata, Moore.

Bhutan (Hampson). I have not procured a specimen. Mr. Elwes

remarks that it is a distinct species ; his specimen was taken in Bhutan

in September, 1888.

917. A. bheroha, Moore.

Sikhim, 1,800 to 5,000 feet. I have four typical males with the post-

medial lines on the forewing nearly straight and erect, and one male

with the line much waved and followed by a regular waved sub-

marginal line. I have taken it in June and September.

919. A. vinata, Moore.

Sikhim and Bhutan. Occurs in July. (I took a single female at

light at Darjeeling on July 20th.—^. J. E.)

921. A, decurtata, Moore.

Sikhim, 1,800 feet. I took one male at Punkabaree in February

at light. The two forewings have the lines dissimilar in my specimen.

Genus Syrastbena, Moore.

923. S. minor^ Moore.

Sikhim. I have not taken this. (I have two males from Moller's

collection taken at low elevations,

—

H. J, E.)
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Genus Bh^retta, Moore.

924. B. cinnamomea, Moore.

Sikhim and Bhutan, 5,000 to 8,000 feet. A common species, occur-

ring in May and June in Darjeeling. (The female of this species is un-

known to me, though the males come freely to light at Darjeeling.

—

H. J. E.)

Genus Alompea, Moore.

929. A.ferruginea, Moore,

Sikhim and Bhutan, 1,800 to 2,500 feet. One male and one female.

The latter sex has the head, thorax, abdomen and hindwing bright

ferruginous-red ; the forewing fuscous, with a large bright ferruginous

patch at the base crossed by a row of six or seven black dots, a simi-

larly coloured patch at the end of the cell, a darker red patch in the

cell, and streaks between the nervures as far as a waved red postmedlal

line, beyond which the veins themselves are red. It seems a rare

species, occurring in September. (I have never seen this, which

muet be a very rare or local species.

—

H, J. E.)

Genus Kosala, Moore.

930. K, sangidnea, Moore.

Sikhim. I have not seen this. (The only one I have is a female

from the Atkinson collection labelled Darjeeling. The male, which

I have from the Khasias, is very unlike it.

—

H. J. E.)

933. K. fiavosignata, Moore.

Sikhim. (A single male taken by Knyvett on 25th June, 1889,

without indication of locality, is the only one I have.

—

H. J. E.)

Genus Teichiura, Steph.

934. T. khasiana, Moore.

Sikhim. I have never procured a specimen. (This was not rare

in 1886 at Darjeeling at light in July and August ; there were also

plenty in Moller's collection, but I have never seen a female, which is,

I think, undescribed.

—

H. J. E.)

Genus Crinocraspeda, Hmpsn.

935. C. torrida, Moore.

Sikhim and Bhutan. I have a specimen from the latter locality

taken in September. (The only one I have from Sikhim, a male, is

smaller and probably distinct from that found in the Khasias and

Manipur, but is not fresh or perfect enough for description.

—

H, J. E.)
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Genus Tkabala, Wlk.

936. T. vishnuj Lef.

Sikhim and Bhutan, 1,000 to 6,000 feet. This species occurs at the

higher elevation in the larva state feeding on Polygonum orientate,

and all the females I have reared from these high-elevation larvae

have been pale green with a sub-basal purplish blotch. I have re-

peatedly taken males and females at low elevations in copula, but here

the female is invariably bright chrome-yellow with a reddish sub-

basal patch, and with greenish antemedial and medial lines on the

forewing. The males of both forms are pale green, the margins of

both wings of the lower elevation form being more crenulate, and with

the cilia purplish-brown. It occurs in February, May, July and

August. A female, recently taken in the Kangra Valley, Punjab, at

4,500 feet, is of the bright yellow form.

Genus EsTiGENA, Moore.

941. E. pardalis, Wlk.

Sikhim and Bhutan, 1,800 feet up. Common in May, July and

September.

Genus Odonestis, Germar.

942. 0. lata, Wlk.

Sikhim, 1,800 to 5,000 feet. The larva feeds on grasses and forms

an oval cocoon. The perfect insect emerges in August. It is not

common. (I have only once taken this at light on Tongloo at 10,000

feet, so it must have a very wide range of elevation. [ have a distinct

species which agrees with the type (?) of 0. decisa^ Wlk., in B. M.

It has a grey patch in centre of forewing above, and no oblique band

on forewing.

—

H. J. E.)

943. 0. divisa, Moore.

Sikhim. (Both sexes were in MoUer's collection, but I have never

taken it myself. Sir G. Hampson's remark as to a Sikhim specimen

differing in having the inner area of the forewing suffused with yellow

only applies to one of my two males.

—

R. J. E.)

944. 0. castanea, Hmpsn.

Sikhim. I do not know this species. (I also have never seen it.

—

H, J. E.)

(S $ , Darjeeling, in B. M.—G. F. II)
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945. 0. signata, Moore.

Sikhim and Bhutan, 4,000 feet. This occurs rarely in May. (I

found it in Mr. Gammie's collection which was mostly made at

Mongpoo.—^. J. E.)

945a. 0. UdderdalU, Druce.

A. M. N. H. (7), 3, p. 471 (1899).

Sikhim (ffampson).

947. 0. pyri'form^Sj Moore.

Sikhim, 5,000 feet. I have taken this at light in August. (Not

rare on Tongloo at 10,000 feet in July. I have never seen thefemale,

however.

—

H. J. E,)

948. O.plagifera, Wlk.

Sikhim and Bhutan, 1,800 to 3,000 feet. A rather common species,

occurring in May, July and October.

Genus Gastkopacha, Ochs.

951. G. shiuata, Moore.

Sikhim. 1 have not seen a specimen.

952. G. divaricata, Moore.

Sikhim. Not procured by me. (A male taken by Knyvett on

1st April, 1890, which Sir G. Harapson has put with my female, from

Holler's collection, is very unlike it in size, shape and colour, and I think

must belong to another species, but there is still much to be done in

this family of moths, of which the existing descriptions and figures are

very incomplete.

—

H. J. E.)

Genus Stenophylloides, Hmpsn.

953. S. sikhima, Moore.

Sikhim. (I have never seen this rare species.

—

H. J. E.)

(2 ^, 2 9, Darjeeling, in B. M.— G. F. R.)

Family PTEROTHYSANID^.
Genus Pterothysanus, Wlk.

954. P. laticzlia, Wlk.

Sikhim and Bhutan, i,000 to 2,000 feet. A very common insect in

the lower valleys, occurring in May and June. The females are with-

out the long fringe of hairs to the hindwing, but have both wings

sprinkled with isolated long white hairs similar to the male ; the hind-

wing of the female is much rounder and broader, and the black mark-

ings on both wings are more pronounced, leaving generally only a few
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white spots. It flies by day in thick jungle, and numbers may be seen

at the proper season flitting in and out of jungles on the banks of the

Che Chhu and other Baling streams.

Family LYMANTRIIDtE.
Genus Orgyia, Ochs.

960. 0. postica, Wlk.

Sikhim and Bhutan, up to 5,000 feet. I have taken the male

commonly at low elevations in February, June, July and September.

The larva feeds, among other plants, on rose trees.

960a. 0. nucula, Swinh.

Sikhim, 1,800 feet. I took one male of this at Puukabaree in

November. It is probably a rare species, as I have not seen another.

Genus Akoa, Wlk.

971. A. 23yrrhochro7na, Wlk.

Sikhim and Bhutan, 3,000 feet. I have three males taken in

August. The width of the border of the hindwing is variable. (I

have taken this at 3,000 feet below Mougpoo in May.

—

II. J. E.)

973. A. atrellaj Hmpsn.

Sikhim and Bhutan, 2,500 to 3,000 feet. Occurs rarely in July and

August.

Genus L^lia, Steph.

982. L. exclamationis, Koll.

Sikhim. I have not seen this from this locality. It is a common

species in the Kangra Valley, Punjab. (I have it from Holler's : and

Gammie's collections.

—

H. J. E.)

984. L. litura^ Wlk.

Sikhim (Hampson) ; Bhutan, 2,500 feet. I have a male of a species

which has a narrower forewing than L. exclamationis, Koll. The palpi,

head and thorax are fiery orange, the legs pale yellow ; the forewing

is dark brown and the hindwing black, both unmarked. It may be a

new species. I took it in September. It resembles Hampson's figure

of Creatonotus {Phragmatobia ) fumipennis, Hmpsn., even in the shape

of the wings, but vein 8 of the hindwing does not rise out of 7 but is

converged towards it before the middle of the cell.

985. L. venosa, Moore.

S.ikibim. I have not seen this. (Neither have I from Sikhim.-—

H.J.E:)
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(Ivhasis, Andamans, Singapore, in B. M. I believe many species re-

corded from 8ikhim in Lep. Atk. really came from the Kh^sis.— (jr.F.H.)

986- L, atestacea, Hmpsn.

Sikhim. I have two females, one named Frocodeca testacea^ Moore,

by Mr. Moore and another (?) Lcelia testacea, $ ,
' very large,' by

Sir George Hainpson. The former measures 48 millimetres, and the latter

70 millimetres. I took them in May, 1889, and «) une, 1890, respectively.

(This 1 feel sure refers to L. testacea, Wlk.

—

G. F. H.)

Genus Pantana, Wlk.

988. P. bicolor, Wlk.

Sikhim and Bhutan, 5,000 feet. Occurs in April, June, July and

August, and flies during the day. Females are scarce. Numbers of

males may be seen in June at Tukvar.

991. P. interjecta, Swinh.

Sikhim and Bhutan. Occurs rather rarely in May.

992. P. alhifascia, Wlk.

Sikhim and Bhutan. Commoner than the last, occurring in Febru-

ary, May, June and September. Intermediate forms between true

P. albifascia and var. subfascia are found.

Genus Thiacidas, Wlk.

993. T. postica, Wlk.

Throughout India (Hampson). I have never seen a Sikhim

specimen. It is common in the Kangra Valley, Punjab. (A single speci-

men from Knyvett is in my collection, which must have been taken in

Silvhim or the Duars.

—

II. J. E.)

Genus CiFUNA, Wlk.

995. a locuples, Wlk.

Sikhim. I took one male in September, 1888, at Tukvar, but have

never received another.

996. C. cervina, Moore.

Sikhim and Bhutan, 2,500 to 5,000 feet. I have taken this in

April, May and June. It is not common.

Genus Malachitis, Hmpsn.

996a. M. ?nelanochlora, 'Sm^isii. (Plate I, fig. 7, $.)

Sikhim and Bhutan, 1,800 to 2,500 feet. I obtained three males of

this specis at Fagoo at light in March and May, 1895, and one female

in September at Punkabaree, also at light, The latter sex differs in
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having the wings broader and rounder, the pectinations of the antenna?

smaller, the forewing with a prominent waved white line from the

apex to the posterior angle and beyond the postmedial line. The hind-

wing bears traces of a pale submarginal band nearer the anal angle.

The type male is in the British Museum and the female in my own

collection.

Genus Dasychira, Steph.

997. D. complicataj Wlk.

Sikhim, 6,000 to 8,000 feet. This occurs in Darjeeling, but females

are considerably more scarce than males. I have taken it at light.

(Common on Tongloo at 10,000 feet in July.

—

H. J. E.)

998. D. lineata, Wlk.

Sikhim and Bhutan, 2,500 feet. Common in May, June and July

at Fagoo. The male differs only in being smaller, and having

the postmedial, and sometimes the submarginal waved lines more

distinct.

999. D. horsfieldi, Saund.

Sikhim and Bhutan, 1,000 to 7,000 feet. The larva, a bright yellow

insect with a dorsal black band between the 4th and 5th somites, and

with five tufts of yellow hair on the 4th to 7th and 11th. somites, is

often seen on tea bushes, the leaves of which it eats. The moth

appears in March. ( I have a 9 f^'om Moller taken in February.

—H. J. E.)

1001. D. albescens, Moore.

Sikhim. I do not recognise this species. (I found it at light at

Darjeeling in July and August.

—

H. J. E.)

1002. D. cinctata, Moore.

Sikhim. (Also taken at Darjeeling at light, and well distinguished

from the last by its larger size and black-ringed abdomen.

—

H. J. E.)

1003. D. strigata, Moore.

Sikhim . (I have only two from Moller's collection.

—

H. J, E.)

1004. B. varia, Wlk.

Sikhim, 6,000 feet. The larva feeds on Leucosceptrum canum, and

is pale green covered with green hairs. I have only once reared a

female insect from it, which emerged in February.

1006. V. hrunnescens, Moore.

Sikhim. I do not know this species,
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1008. D. virescens, Moore.

Sikhim, 5,000 feet. I believe this is common about Darjeelingj

though I have only one specimen in my collection. (I never took

it at Darjeeling ; my specimens from MoUer are dated March, in which

month I never collected there.

—

H. J. E.)

1009. D. flavimaGula, Moore.

Sikhim and Bhutan, 6,000 to 8,000 feet. I took three males at

light at Rissoom on the 30th April, 1894, another in Darjeeling in

August, 1898, and have one female from somewhere below Lingtu.

1011. D. bhana, Moore.

Sikhim and Bhutan, 1,800 feet to 7,000 feet. I have taken this

in May, July, August, September, October and November. It is a

common species. The larva is dark brown covered with black hairs,

and feeds on several herbaceaus plants. I have taken a male in the

Kangra Valley, Punjab, in June. (Very abundant at light at Darjee-

ling.—^. J. E.)

1013. D. mendosa^ Hiibn.

Sikhim, 1,800 to 3,000 feet. I have four well-marked forms of the

male : var. fusiformis, Wlk., with a pale round patch beyond the sub-

basal line ; var. basalis, Wlk., with a dark brown or black patch in the

same place ; var. divisa, Wlk., with the whole costal half of the forewing,

except a small patch on the costa near the apex, white ; and another

variety having these white markings replaced by red-brown ones.

They occur in June, July, August and October. My females bear the

dates of January, February and October.

1014. D. inclusa, Wlk.

Sikhim and Bhutan, 1,800 to 3,000 feet. D. dalbergice, Moore, seems

to me to be distinct from D. inclusa^ Wlk., as also does an insect in my
collection marked D. inclusa, Wlk., var. asrata, by Sir George Hampson.

I have specimens taken in March, June, July and August.

10146. D. angulata, Hmpsn. ( Pla.te I, fig. 13.)

Sikhim and Bhutan, 6,000 feet. A rare species, of which I only

obtained one other beside the type, which is in the British Museum.

The specimen in my collection was taken in August.

D. sp. near inclusa.

Sikhim, 1,800 feet. I took six males of a species named thus by

Sir George Hampson. The forewing is brown, with a paler subbasal

3
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spot bounded by a black line, and followed by a slightly metallic green

or blae suffusion nearly as far as the waved postmedial line, which i

inwardly oblique, the inner and outer margins of the wing are in an

almost continuous curve. My specimens were all taken at Punka-

baree in June, July, Au/5;ust and December.

( 1 $ doubtfully distinct from D, indusa in B. IL—G, F. H.)

15505. D. nigra, Hrapsn. ( Plate II, fig. 19.

)

Sikhira and Bhutan. Described as Selca nigra under the Subfamily

Nolince. Occurs in June, July and August at Puukabaree.

Genus Maedara, Wlk.

101 6. M. plagidotata, Wlk.

Sikhim. I have never taken this species. (Though I have never

taken this myself, I have it from M oiler's collection dated 19th

May, 1888, and from Knyvett. In the Naga Hills it occurs at about

6,000 feet.—^. J. E.)

1017. M. irrorafa, Moore.

Sikhim, 1,800 to 3,000 feet. A rare species, odcurring in September.

Eupi^ctis flamrna&tdai Hmpsn., is a synonym of this.

1018. M. caligramma, Wlk.

Sikhifii and Bhutan, 6,000 to 8,000 feet. Fresh specimens have

the ftiarkifiigs on the forewing pale green. The female is similar to

the taale. Occurs in April, May and September.

1018a» M. rujiceps^ Hmpsn.

Bhutan, 2,500 feet. I took one female at light, and have not se«n

another. This specimen is the type in the British Museum^

Genus Ntjmenes, Wlk.

1020. N. siletti, Wlk.

Sikhito and Bhutan, up to 7,000 feet. I have seen Males oiily at

\h& higher elevation. The female is much more often tak'en, and is

quite common at from 1,800 feet to 2,500 feet in June and July. I

have males ft&m BhutaU taken in the same months. ( The differences

ifl &i«e) shape, pattern and colour between the sexes in this and the next

ipmm aS*6 extraordinary.

—

H. J. E^)

1021. N. patruna, Moore.

Sikhim and Bhutan, up to 7,000 feet. Rarer than the last. I have a

male taken in Darjeeling station, and a male-and female taken at 2,600

f^iifi Bhutaiii (I should have said much commoner tiian the last^ of
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which neither Moller nor I have ever taken the male, and the female

very rarely.

—

H. J. E.)

Genus Pida, Wlk.

1022. P. apkalis, Wlk.

Sikhim. I have only one taken in June. (I have never seen the

female, which seems to he undescribed.— -jE?. J. E.)

1023. P. strigijiennis, Moore.

Sikhim, 3,000 feet. I have a pair, the female of which I took

at Badamtam in February, 1890. The male has the whole inner

half of the hindwing thickly striated with fuscous. (My only pair were

taken in March.— H. J. E.)

P. decolorat'i, Wlk., Char. Undes. Het., 1869, p. 96. (1 have a $

of this from MoUer's collection taken in June which agrees with a

pair of Cyclidia decolorata, Wlk., from the Khasias.

—

H, J. E,)

Genus Daplasa, Moore.

1024. IJ, variegata, Moore.

Sikhim, 9,000 feet. I have never taken this myself, but have a

specimen from Colonel Pilcher dated July, 1895, and marked with the

above elevation. (A single <J only from fti oiler.

—

B. J, E.)

1025. D. irrorata^ Moore.

Sikhim. I have not seen this. (I know it only from the Khasias, and

doubt its being congeneric wiih the last.

—

H. J,E.)

Gi nus Heracula, Moore.

1026. //. dtscivitta, Moore.

Sikhim (Gnatong), 10,000 feet ; Bhutan. I have six specimens ift my
collection which were obtained at high elevations in June and July ;

they are all apparently males, but have the antennae minutely ciliated.

The patch at the base of the forewing is umber-brown edged with

white, and there is only an edging of the same colour to the wlxite-

curved postmediul line. (Taken at Darjeeling and Tongloo by me in

July and August, but I do not know the 9 .

—

H. J. E.)

Genus Lymantria, Hiibn.

1030. L. rhodina, Wlk.

Sikhim, 1,800 feet. One male taken in August, 1 am not sure

whether some of the insects I have included as females of the next

species may not belong to this, or possibly this may be another variety

of the variable L. obsoleta, Wlk. (I think it most likely that what 1
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have as L. rhodina and L. ohsoleta are the same species, but the genus

is very hard to understand without breeding.

—

H. J. E.)

1031. L. obsoleta, Wlk.

Sikhim and Bhutan, up to 5,000 feet. My specimens were taken

in March, June and July.

1033. L. concolor, Wlk.

Sikhim and Bhutan, 3,000 to 7,000 feet. I once came upon a quantity

of wings of this insect scattered on a shady road between Labah and

Rissoom. The insects had been captured by bats and brought to one

place to be eaten. I have specimens in my collection taken in May,

June, August and September.

1034. L. si'milis, Moore.

Sikhim and Bhutan, 1,800 to 5,000 feet. I have four males and one

female taken at light in May and July.

1036. L. beatria;, Stoll.

Sikhim, 1,800 feet, and Bhutan- Occurs in October and Decem-

ber.

1037. L, grisea, Moore.

Sikhim. I have not seen this. (I have two males and a female

from Sikhim which agree with Moore's plate.

—

H. J, E.)

1038. L. matlmra^ Moore.

Sikhim and Bhutan, up to 4,000 feet. Common at 1,800 feet from

June to October. The variety aurora^ Butl., is also common, but I have

only males of it.

1042. L. lepcha, Moore.

Sikhim, 1,800 feet. I have three males only which I took at Punka-

baree in July, August and October. I have never seen the

female.

1043. L. biviUata, Moore.

Sikhim. I have not seen a specimen. (I have two females which

are so named from Moller's collection, they are very uulike any other

species I know. The male seems undescribed.

—

N. J. E.)

1044. L. semicincta, Wlk.

Sikhim. I have only two females, one of which was taken in

Auo-ust. ( A rare species, of which I only know the male. I do not

b3lieve it is congeneric with Lymantria, the abdomen being very

different.—//. /. E.)
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Genua Imaus, Moore.

1045. /. mundus^ Wlk.

Sikhim and Bhutan, 1,000 to 3,000 feet. A common species in the

low valleys of Baling. Occurs iu April, May and July.

I. albus, Moore.

Sikhim and Bhutan, 3,000 feet. Not so common as the last. Taken

settled on trunks of trees in June, also at light in the same month.

Genus Himala, Moore.

1047. H. argentea, Wlk.

Sikhim. I have not seen a specimen. (I also have never seen it

from Sikhim.—^. J. E.)

(Darjeeling, from E. India Museum in B. M.—G. F. H.)

Genus Gazalina, Wlk.

1048. G. apsara, Moore.

Sikhim, 5,000 feet up. I have specimens of the form venosata,

Wlk., taken in June. (Common in May and June at light at Darjeeling.

The form G. venosata as figured by Butler seems distinct from the Naga
Hill form, and many specimens have distinct transverse black lines on

the forewing as in G, chrysolopha. I am not sure whether the two

species in Sikhim can be separated, though in the Nagas they are very

different.—Z/. J, E. )

1049. G. chrysoloplia, Koll.

Sikhim and Bhutan, 1,800 to 7,000 feet. I took a single pair at

light at Punkabaree in May. It is extremely common in the station

at Darjeeling in August, September and October.

1050. G. transversa, Moore.

Sikhim. A single male taken in May. It seems to be scarce.

(A rare species, of which I have a pair only from Moller.

—

H. J, E.)

Genus EupEOOTis, Hiibn.

1053. E. negritaj Hmpsn.

Sikhim. I have not seen this. (The type is the only one I have

seen, but there were several males in Moller's collection, some of

which were dated in June.

—

H. J. E.)

1055. E. dkisa, Wlk.

Sikhim and Bhutan, 3,000 to 6,600 feet. I have taken it in March

June, September, October and November, (Common at Darjeeling

in June.—iy. J. E.)
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1056. E. latifascia, Wlk.

Sikhim and Bhutan. Occurs at moderate elevations from March to

October. The larva has appeared lately in large numbers on tea in

Darjeeling, completely stripping the old leaves off the bushes in the

spring, feeding chiefly at night and hiding under clods of earth during

the day.

1057. E. subfasciata, Wlk.

Sikhim and Bhutan, up to 5,000 feet. Found everywhere from

May to October. I do not think it is separable from some forms

included in the last species, and the two species may eventually be

found to represent one variable one,

1058. E. bimaculata, Wlk.

Sikhim and Bhutan. 2,500 to 4,000 feet. Rather scarce. I have

both varieties, E. bimaculata, Wlk., and E. immaculata. Moore. It is

found in May and June.

1061. E. venosa, Moore.

Sikhim, 1,800 feet. I have one male taken by me at Punkabar'ee

in April. It is a well-marked species and easily recognisable,

1062. E. rhoda, Swinli.

Sikhim, 1,800 feet. One male taken in March. I have not seen

another.

1063. E. inconcisa, Wlk.

Sikhim and Bhutan, 3,000 to 6,000 feet. May and July. Rather

scarce at the lower elevations.

1066. E. postincisa, Moore.

Sikhim. I have no specimens of this. (A single pair from Moller's

collection dated 7th November, 1888, are all I have seen.

—

H. J. E.)

1070. E. varians, Wlk.

Sikhim, 1,800 feet. I have one male taken in June. It is rather

an insect of the plains I think.

1074. E. arenacea^ Hmpsn.

Sikhim and Bhutan, 2,500 feet. Six males of this well-marked

species were taken by me at light at the latter locality in May and

August.

10745. E. Jiamcoita, Hmpsn. (Plate II, fig. 18.)

Sikhim and Bhutan, 1,800 to 2,500 feet. I have taken only four

specimens at light at Punkabaree and Fagoo in June, August aad
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December. It is a small fuscous-brown insect, with the costa and sub-

apical portion of the outer margin yellow.

1075. E, vitellina, Koll.

Sikhim, 1,800 feet ; Bhutan, 2,500 feet. I have specimens taken in

June, August and September. They diflfer from Punjab specimens

in having the medial band yellow, widened towards the inner margin,

and powdered with dark scales on either side of the submedian nervure

only, with no subraarginal black spots.

1076. E, digramma, Guer.

Sikhim and Bhutan, up to 3,000 feet. A common species, occurring

in May, July, August and November. There may be one, two or three

subapical black spots on the forewing.

1077. E. guttata, Wlk.

Sikhim, 1,800 to 3,000 feet. Rarer than the last ; taken by me in

March and August only.

1080. E. antipkat'?Sj Hmpsn.

Sikhim, 1,800 feet. I took one female at Puukabaree in April, 1898

and have not seen another.

1083. E. plana, Wlk.

Sikhim and Bhutan, 1,800 to 2,500 feet. Not commoni Taken at

light in June and July.

1086. E. madana, Moore.

Sikhim. Neither Mr. Elwes nor I have seen this.

1087. E. varia, Wlk.

Sikhim, 6,000 feet. I have only one specimen in my collection. I

believe it is not uncommon in the station of Darjeeling.

1089. E. marginata^ Moore.

Sikhim, 6,800 feet. Only one male taken in June.

1090. E. alhopunctata, Hmpsn.
' Sikhim, 3,000 feet. I have two females of a large Euproctis which

I take to be this species. They were taken in June, 1890, and expand

68 millimetres each.

1091. E^ albodmtata, Moore.

Bhutan, 3,000 feet. I took a fine specimen of what I believe to be

this species at Fagoo in August. The forewing is olive-brown with

the veins whitish ; a white antemedial line from the costal to the inner

margin angled inwardly on the subcostal and outwardly on the median
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nervures ; a discocellnlar white line connected to the antemedial line

by a white line along the median nervure ; a curved postmedial

white line, and a complete marginal series of triangular white

marks.

1092. E. lativittata, Moore.

Sikhim, 1,800 feet. A pair taken at light in July, differing from

E. albodentata, Moore, in the marginal series of triangular marks being

incomplete and reduced to two subapical and two posterior white

marks ; a black spot on the discocellulars ; antemedial pale line further

from the base, and angled only once on the median nervure ; a dusky

lunule on the discocellulars of the hindwing.

1093. E. variegata, Hmpsn.

Bhutan, 2,500 feet. I have three specimens taken in July, August

and September which correspond with Hampson's figure, except that

the orange mark is replaced by an indistinct fuscous one.

1094. E. nigripenms, Hmpsn.

Sikhim, 1,800 feet. I took a single female in April at Punkabaree.

1097. E. bipartita, Moore.

Sikhim. I have not taken this. ( A single pair were taken by

Knyvett in March and April.

—

H. J. E.)

1099. E, uniformi's, Moore.

Sikhim, 1,800 feet. I have three males and a female taken at light

at Punkabaree in July and September. The hindwing varies in the

width of the yellow band, which sometimes covers the whole outer

area of the wing.

1101. E. scintillans, Wlk.

Sikhim, 1,800 feet ; Bhutan, 2,500—3,000 feet. Common in Febru-

ary, March, June, July, August, September and November. The

insect is a variable one, both in the form of the outer edge of the brown

portion of the forewing and the colour of the hindwing. The outer

edge of the brown patch is more or less marked with silvery

scales.

1102. E. basalts, Moore.

Sikhim. I have not seen this.

1102a. E. hidentata, Hmpsn.

Sikhim. I have not seen this. Sir George Hampson remarks that

it is quite distinct from others of the genus.
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1103. E. bipunctapex, Hrapsn.

Sikhim, 1,800 feet ; Bhutan, 2,500 feet. I have sis specimens in my

colleotion taken at light in January, February, May, June, August, and

October. One specimen has a single black spot at the apex of the

forewing.

Genus Poethesia, Steph.

1106a. P. stigmatifera, Hmpsn. (Plate 1, fig. 23.)

Bhutan, 2,500 feet. I have one female in my collection taken at

Fagoo in August.

1107. P. awmwifaca, Hmpsn.

Sikhim. I have not seen this.

Genus Leucoma, Steph.

1110. L. comma, Hutton.

Sikhim, 1,800 feet. I took two males at Punkabaree attracted to

light in September and October. The forewings are slightly tinted

with yellowish, and on the underside the hindwings have a small black

mark on the discocellulars.

1111. L. submarginata, Wlk.

Sikhim, 1,800 feet ; Bhutan, 2,500—3,000 feet. I have taken this

in August, September, October and November. The pupa is green,

with black patches on each side of the thorax, rather flattened and

curved, suspended in a few light webs.

ni3. L. divisaj Wlk.

Sikhim; Bhutan, 2,500 feet. I have only taken this in July and

November. At Fagoo in 1894, I reared several males from pup^.

(I have taken this, or a species very close to it, on Tongloo and up to

12,000 feet ; but I must confess that I think there are more species in

the genus than are admitted by Sir G. Hampson.

—

H. J. E.)

1114. L. diaphana, Moore.

Sikhim, 1,800 feet ; Bhutan, 2,500 feet. Occurs rarely in Jnne

and July. I have not seen a female. (Males were taken at Dai'jeelino-

in July and August. What 1 take to be the $ I only have from the

Naga hills.—iJ. J. E.)

1115. L. thyridophora^ Hmpsn.

Sikhim, 3,000 feet ; Bhutan, 2,500 feet. I have only two females,

which I took at each locality in July. It seems a rare species.

L. diaphana^ Moore, although unlike it, may possibly be the male of it.
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(This appears to be a very distinct species, but we only know the $ , and

it must certainly have its male under some other name.

—

H. J. E.)

1117. L. suhvitrea, Wlk.

Bhutan, 3,000 feet. I have only one female taken in May, My
specimen is an abnormal one in neuration, having a bar between

veins 6 and 7 on the right-hand forewing. The costa is slightly folded

over as in Caviria costalis^ Moore.

Genus Oaviria, Wlk.

1118. C. cygna, Moore.

Bhutan, 1,000—3,000 feet. I have a species which I identify as

C. cygna, Moore. It differs from C. clara, Wlk., in having three crenu-

late silvery bands more erect than the two in the latter species. My
specimens, both females, were taken in March and August.

1119. C. clara, Wlk.

Sikhim and Bhutan, 7,000—8,000 feet. I have seen numerous

wings of this insect, the bodies of which had been eaten by bats at 7,000

feet on the road from Labah to Kissoom. I have taken it in August

and September at Pasheteng.

1120. C. sericea, Moore.

Sikhim, 1,800 feet to 10,000 feet. I have a male from Punka-

baree taken in March, and a female from Yatung with no date. These

I take to be opposite sexes of the same species. I have some doubt

about the correctness of the locality of the female. (This and the last

were both com-mon at light at Darjeeling.

—

H. J. E.)

1121. C. ochripesj Moore.

Sikhim, 1,800 feet. I took a female in June at Punkabaree, but

have not seen another.

1123. C. costalis, Moore.

Sikhim and Bhutan, 3,000 feet. One male of this distinct species

taken in June.

Both the genera, Leucoma and Caviria, seem, to me to require more

study ; the form of palpi and neuration are both often irregular.

Genus Dendrophleps, Hmpsn.

D, semihyalina^ Hmpsn.

Bhutan, 2,500 feet. I took a single female in August at Fagoo.

Both wings, the thorax and the abdomen are white ; there is a row of

six black spots on the abdomen, and three black spots oi} the thora?:.
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Neuration similar to the male, cell not so long in the hindwing, and

veins 3 and 4, and 5 and 6 on shorter stalks. Two veinlets only between

la and the inner margin. J^xp. 68 millim.

Genus CiSPiA, Wlk.

1125. C. punctifascia,W\k.

Sikhim ; Bhutan, 2,000 feet. A pair taken at the latter locality

in May. (I am not at all confident that this species is distinct from

the next, of which some of my specimems seem intermediate.

—

B. J. E.)

1126. C. venosc^^^lk.

Sikhim and Bhutan, 3,000—6,000 feet. Occurs in April and May.

I have taken the pupas, which resemble those of Lymantria^ being

formed in a light web cocoon, and having the body rather curved, and

the dorsal part of the thorax and abdomen tufted into short tufts

of hair.

1129. C. flavipeSf Hmpsn.

Sikhim, I have not seen a specimen. (Of this curious insect, which

to my mind hardly comes into the same genus as C. venosa, I have

only a single specimen, which I found in an old collection at Darjeeling.

•^H. J. E,)

Family RATARDID^.
Genus Ratarda, Moore.

1130. jR. marmorata, Moore.

Sikhim. I have never seen a specimen in any collection, but I once

saw what I believed to be the species flying by day at Potong. It

resembled a species of Chalcosiinoi, and I may have mistaken some

species of the latter subfamily for this. ( A very rare and curious

species, of which I have a single female from Moller's collection.

This has the antennae short and simple, quite unhke those of the ^ as

figured by Sir J. Hampson.

—

H. J. E.)

{To be conti7iued,)
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NOTE.
Pour servir a l'histoirb des LAMPYRIDES de I'Inde.

Par Robert dcj Buysson.

(With a Plate:)

Monsieur R. C, Wroughton, du service des Forets aux Indes Anglaises,

m'a envoye trois especes de Lampyrides, venant du North Konkan. Mon ami,

M, Ernest Olivier, qui connait specialement ce groups de Coleopteres, a bien

voulu les determiner,

L'une est la Luciola chinensis, Linne ^ (Syst, Nat. I. 2, p. 649) que Linne

indique de Chine et que Eabricius et Dejean ont decrite provenant de

rinde (Fabr., Syst.Ent.II, p. 103, et Dej. Cat. 1 ed., p. 36). Je crois que cette

Luciola habite egaleraent le Japon, d'aprea ce qui j'ai lu dans les Catalogues.

Les deux aiitres Lampyrides envoyes par M. R. C. Wroughton etaient

encore inconnus. Ce sont des m^les, M. E. Olivier les a decrits recemment

dans le Bulletin de la Societe Bntomologique de France (14 Fevrier 1900,

p. 47 et 48), Voici leur description,

Diaphanes seminudus, Ern. Olivier.— ^. " Elongatus, parallelus
;
piceus

;

antennis brevioribus, flavis
;
prothorace flavo, marginato, antice rotundato,

in medio longitudinaliter vix sulcatulo, angulis posticis acutis et profunde

foveolatis ; scatello triangulari, flavo ; elytris nigris, costulatis, punctulatis,

sutura tenuissime picea, intus dehiscentibus, brevibus, tertio abdominis seg-

mento hand longioribus ; abdomine piceo, in medio infuscato, ultirais segmentis

cereis, ultimo leviter emar.»inato. Long. 10-13 mill. ; lat. 3-4 mill.— $ignota,"

Cette espece est tres remarquable par la conformation de son pronotum et

de ses elytres ; elle represente un type tout particulier.

Diaphanes wroughtoni, Ern. Olivier.— ^. " Oblongo-elongatus, niger

;

antennis pilosis, brunneis, ultimo et duobus articulis primis piceis
;
pro-

thorace flavo, basi recte truncato, margine antica erecta, macula basali

quadrata, nigra, et duabus plagis anticis vitreis, in medio longitudinaliter

costato, crebre punctato, angulis posticis fere rectis ; scutello flavo, triangulari;

elytris prothorace latioribus, oblongis, rugosulis, tri-costulatis, fuscis, flavo

tenuiter limbatis
;

pectore, femoribus, pygidio et tribus ultimis ventris seg-

mentis flavis. Long. 15-16 mill ; lat. 5'5—6 mill— $ ignota."

" Cette jolie espece," ajoute le descripteur, " est voisine du D. plagtator, E.

Oliv. Elles'en distingue nettement par sa forme plus allongee, par le pro-

thorax tache de noir et dont les angles basilaires sont be^ucoup moins obtus,

presque droits, par la couleur des elytres, bruns entoures d'une fine bordure

flave, par les cotes des elytres et celle du orothorax plus saillantes. '* Je

suis heureux que M. E. Olivier I'ait dedice h M. Wroughton. La Planche

la represente ainsi que le D. seminudus

II est a supposer que i'Hindoustan doit posseder bien d'autres nouveautes

dans cette famille qui est une des plus curieuses parmis les CoUopterea

lumineux, J'espere que cette simple note invitera lea Entomologistes de la

colonie Anglaise a en poursuivre I'etude,
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THE FLORA OF WESTERN INDIA.

Br G. Marshall Woodrow, Professor of Botany,

College of Science, Poona.

Part VIII.

{^Continued from page 526 of Vol. XII. )

CLXIII,

—

Palmes—(cow<(i.)

33. Borassus.

B. flabellifer, Linn., f.b.i,—VI-482. Tad. Konkan. Planted.

34» Cocos.

C. niicif :ira, Linn., F.u.i.—VI-482. Narel. Cocoanut Tree. Konkan Planted.

CLXIV,

—

Pandane^.

1 . Pandanns.

P. furcatus, Roxb., f.b.i.—VI-484.

P. fascicularis, Lam., f.ij.i.—YI-485. Keura, N. Kanara. Planted widely.

CUYCLANTHACE^,

Carludovica. ( Tropical America. )

C. palmata, Ruiz, and Pav. Syst. 291. Nich, Die. Gard. 268. Gardens. Nov.-Feb.

OLXV.—Typhace^.
1, Typha.

T. elephantina. i?o,r&., F.B.I.—VI-489. Mofa pan-hanis. Planted, Bombay.

T. angustata, Chaub. and Berry., f.b.i.—VI-489. Pan-hanis. Poona. Aug.

CLXVI.—Aroide^,
Cryptocoryne.

C. retrospiralis, Kuntk., f.b,i.-t-VI-493. Penn Biver. Dalsell. Not.

C spiralis, Fisch., f,b.i.—YI-494. Deccan. Nov.

C. cognata, 5c^oif., f.b.i.^—VI-494. Konkan. Mr. Law.

C, Roxburghii, Schott., f.b.i.—VI-494. Poona. Nov.

C. Dalzellii, Schott., f.b.i.—VI-495. This remarkable plant is represented at

Kew by half a sheet of fruits in various stages, and a drawing of a

leaf, evidently sessile, having measures about 2|- by 1 inch, lanceolate,

with serrulate margin and three nerved. The fruit is ovate, about

^ inch by ^ inch on a solitary stalk 2—3 inches in length. The
specimen is marked Dalzell, Bombay, and the plant probably grows
in the bed of a river. ,

2. Lagenandra.

L. toxicaria, Z)aZa,, P.B.I.—YI.496. Vutsunab. Konkan, Belgaum. Dalzell.
-''• (Coessi, N. Kanara. Talbot. Mskxch.)

3. Pistia,

P. Stratiotes, Linn., f.b.i.—YI-457. Poona, widely, July-Nov.
4, Ariseama. .

-

A. "toi-tdosum, Sfcfeoft,, F.B.I.—VI-502. Panohgani. July,

A. Leschenaultii, SZ., F.B.I.—VI-504. Western-G-hati.
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A. Murray!, HooTc, f.b.i.—VI-508. Shinvaghad. July-Sept.

A. caudatum, Engler., f.b.i.—VI-508. Konkan. Stocks.

5. Sauromatum.

S. guttatum, Schott., f.b.i.—VI-508, Nurhi. Mawal, April.

7. Typlionium.

T. bulbiferum, Dalz., f.b.i.—VI-511. S. Konkan. Stocks,

8. Theriphonum.

T. Dalzellii, Schott., f.b.i,—VI-513. Kalyan. Konkan. Kar-;var. Aug.

9. A morpJiophallus.

A. campanulatus, Bl., f.b,i.—^VI-513. Suran. Cult.

A. bulbifer, Bl.,v.B.i.—VI-515. Londa. In flower April. (In loaf .lune-

July.)

A commutatus, Engler, F.B.l.—VI-515. Shevda, Sooringudell. Marmagao.

(Shewdi, nr. Bombay, Aug.-Sept,)

10. Synantherias, ]

S. syloaticus, Schott., f.b.i.—^VI-518. Marmagoa. May.

13. Ariopsis.

A. peltata, Nimmo., f.b.i.—VI-519. Narel. Sept.

16. Eemusatia.

B. vivipara, Schott., f.b.i.— VI-521. Lanoli. July-Aug.

18. Colocasia.

C. Antiquorum, Schott., F.B.I.—VI-523. Gardens.

19. Alocasia.

A. indica, Schott., f.b.i.—VI-526. Gardens.

A. macrorrhiza, Schott., f.b.i.—VI-526. Gardens.

A. portia, N.E.B. Gardens.

25. Rhaphidophora.

B. pertusa,Sc^oi<., f.b.i.—VI-546. Gardens.

31. Pothos.

P. scandens, Ziwn., F.B.I.—VI-551. Kadgul, N. Kanara. Nov.

32. Acorus.

A. Calamus, Linn., f.b.i.—VI-555, Vehkand. Gardens.

CLXVII.

—

Lemnace^,

1. Lemna-

L. gibba, I-enn., F.B.I.—^Vl-556. Nil. Boshri, nr. Poona. Sept.

L. polyrrhiza, Linn., f.b.i.—VI-557. Poona. Sept.

2. Wolffia.

W. arrhiza, Wimm., f.b.i.—VI-557. Tanks, Konkan. Deccan.

CLXIX.—Alismace^.

1. Alisma.

There is a good specimen of A. renforme, Don., in Dalzell's Bombay

Herbarium at Kew, without locality. Its. occurrence in Western India as an

indigenous plant is queitionable.
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Malwan. Sept.

Malwan, Dahell. Aug.

Godra. Nov.

2. Limmphyton.

L. obtuaifolium, Mig., F.B.r.—VI.560. Nulkoot. Ankleshwar. Giizerat. Feb.

3. Sagittaria.

S. aagittifolia, Linn., f.b.i.—VI-561.

4. Wisneria*

W. tiJiandra, /¥«c7i., f.b.i.—71-562.

C. Butomopsis.

B. lanceolata, KuntJi., f.b.i.—VI-562.

CLXII.

—

NaiadACEiE.

2. Aponogeton.

A. monostachyon, Lmn., f.b.i.—VI-564. Godra, Samaagi, Dharwar. July*Dec.

3, Potamogeton.

P. indicus, Ruxb., f.b.i.—VI-566.

P. perfoliatns, Linn., f.b.i.—VI-566.

P. crisp us, Linn., f.b.i.—VE-566.

P. pectinatus, Lin7i., f.b.i.—VI-568,

4. Ruppia,

B. rostellaata, Z^oc^., f.b.i,—VI-568.

5. ZannichelUa.

Z. palustris, Linn., f.b.i.—VI-568.

6, Naias.

N. minor, All -f. Pedem.

CLXXI,

—

Eriocaule^s;.

1. Eriocaulon.

The following list is compiled from specimens at Kew:

—

E. capillus-naiadis, Eooh.f., f.b.i.—^VI-572, Konkan. Oct. Dec.

E. odloratum, Dalz., f.b.i.—VI-574. Konkan, widely. Kulgi. Supa. Aug.

B. breviscapum, A'oerw., f.b.i.—Vl-575, Anmode,N. Kanara. Talbot. Nov.

E. Wightianum, ilfart,, f.b.i,—VI-576, Konka.n, Dahell. Gairsoppa. TaZ6o^. Nov.

E. lanceolatum, Mgf., f.b.i.—VI-577. Snpa, N. Kanara. Talbot. Nov.

E. Sieboldianum, Sieb. & Zucc, f.b.i.—VI-577. Karwar, Talbot. Sept.

Poona. Dec.

Poona. Dec.

Poona,

Poona, Sind. Aug.

Mahim. Dec,

Moola River, Poona, March,

Poona. March.

E, stelliilatum, Z^oem., f.b.i.—^VI-579.

E. sexangulare, L., f.b.i.—VI-580,

E. minutum, Hooh.f., f.b.i.—VI-579.

E. Dalzellii, Koern., f.b.i.—VI-580.

E. cuspidatum Dalz., f.b.i.—^VI-581.

E. luzulifolium, Mart., f.b.i.-VI-582.

E. trilobum. Ham., f.b.i.—VI-583.

E, xeranthemum, 2Iart., f.b.i,-VI-584,

Konkan. Stocks.

Konkan & Western Ghats, Sept.

Konkan, Mr. Law.

Konkan, Stocks. Oct, Dec.

Siddapore, Talbot. Nov.

Konkan, Stocks.

Konkan, Stocks.

Karwar, Talbot, Sept.



430 JOURNAL, DOMBA Y NA TURAL HISTORY SOCIETY, Vol. XlII,

CLXXII. Cyperace^.

I, Kyllingia,

K. triceps, Rottb., f.b.i.—VI-587, Poona. Sept.

K. monocephala, Rottb., f.b.i.—VI-589,

2, Pycreus.

P. latispicatixs, C.S.C, F.B,i.—VI-590. Mawal. Poona. Sept.

P. malabaricus, C.B.C., Linn, See. Jour, XXXIV-12. Khandala, Lanoli. Sept.

P. sangiiinolentus, Nees., f.b.i.—VI-590. Khandala. Sept.

P. nitens, iV^e^s., F.B.I.—VI-59], Kanara. Lanoli. Mawal. Sept.

P. pumilus, iVees,, P.B.I,—VI-591. Sion. Bombay. Sept.

P. globo3U8, 72(520^5., F.B.I.—VI-591. Poona. Nov. Jan.

P. globosus, var. Nilagirica, C.B.C.

P. „ „ stricta.

P. polyatachyns, Beawv., F.B.I.—VI-592. Malwan. Surat. Dec.

P. Baocha, Nees., f.b.i.—VI-593.

P. albomarginatus, Nees., f.b.i,—VI-594. Londa. Sept.

3, Jimcellvs.

3. alopecqpoides, C.B.C, f.b,i.—VI-590. Jalodh. Panch Mahals, Deccan.

Sind. Dec.

J. pygmseus, C.B.C, f.b.i.—YI-596. Surat. Poona. Oct.

J. laevigatus, C.S.C, f.b.i.—VI-596. Kathiawad. Sind. Bombay. Salt

marshes. Oct.

4. Cyperus.

C. cephalotus, Vahl., f.b.i.—VI-597.

C. castaneus, TTiWd., F.B.I.-—VI-589. Bombay. Oct.-Dec.

C. cuspidatus, H. and K., f.b.i.—VI-598. Lanoli.

C. difformis, Linn., f.b.i..—VI-599. Khandala. Chinchwad. Oct.-Jan.

C. haspan, Linn., f.b.i.—VI-600. Rutnagiri. Lanoli. Oct.-Dec.

C. teneriflEse, Poirei., F.B.I.—^VI-601. Poona. Sept.

0. niveus, Retz., f.b.i.—VI-601, Hyderabad. Sind. Nov.

C. leucocephalus, Retz., f.b.i.—VI-602. Konkan. Mr. Law.

C. arenarius, Retz., f.b.i.—VI-602. Karwar, Talbot. Karachi. Ahmedabad.

Domus. Nov.

C. couglomeratus, Retz., f.b.i.—VI-C02. Sibi. Lace. Ahmedabad. Nov.-Feb .

C. pachyrhizus, Boecx., f.b.i.—^VI-603. Porebander. Verawal. Nov.-Dec.

C. Atkinsoni, C.B.C, v.B.l.—VI-603. Jamader, Kallanda near Karachi.

C. compressus, Lin7i., f.b.i.—VI-605. Poona. Stocks. Sept.

C. ari8tatu8,^o«&., F.B.I.—VI-606. Poona. Sept.

C. Iria, Linn., f.b.i.—VI-606. Khandala. Dec.

C. Iria, I-mn., var. paniciformis, F.B.I.—TI-606. Khandala. Sept,

0. nutans, Fa^i., F.B.I.—VI-607. Khandala. Sept.

0. eleusinoides, Kunth.,v.B.u—Nl-QOS, Mawal. Sept.
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Goa. Sind. Kalyan. Dec.

Goa. Dec.

Hyderabad, Sind. Dec.

Kalyan. Sept.

Kalyan. Sept.

Konkan. Mr, Laio. LanoU. Sept.

Poona. Lanoli. Bhiibak, Sind. Sept.

Poena, Thana, Sept

Poona. Jacquemont.

Kurjat. Lanoli, Sept.

Lanoli. Poona, Sept.

Chron. 1875, 78, Gardens, Sept.

0. malaccensis, Lam,, p.b,i.—VI-G08,

C, procerus^ Rotib., f.b.i.—VI-610.

C. bulbosus, VaU., f.b.i.—VI -612.

C, tegetiformis, Roxh., f.b.i.—VI-612

0, corymbosus, Rottb., f.b.i.—VI-612,

0. tegetum, Roxh., f.b.i.—VI-6 13.

0, rotundus, Linn., f,b,i,—VI-614,

C, tuberosus, Rottb., f.b.i,—VI-616,

C, esculentus, Linn., f.b.i,—VI-616.

C. exultatiis, Retz., f.b.i.—VI-617.

0. digitatiis, Roxb., f.b.i.—VI-618,

0. Papyrus, Linn., Sp. PI. 47. Gard

C. alternifolius, Lmw., Mant. 28. Flor de serre. 1861. 233.

5. Mariscus.

M. bulbosus, C.5.C., P. B.I.—VI-619

M. paniceus, Vahl., f.b.i.—VI-620.

M. Sieberianus, Nees., f.b.i.-VI-622.

M. albescens, Gand., f.b.i. -yi-Q2i.

6. Courtoisia.

C. cyperoides, iVees., f.b.i.—VI-625.
7. Eleocharis.

E. plantaginea, Br.^ f.b.i. -VI-625.

E. fistulosa, Lmfe., f.b.i. ~VI-626.

E. spiralis, Br., f.b.i.—VI-627. Goa. Dec.

E. atropurpurea, Kunth., f.b.i.—VI-627.

E. capitata, Br., f.b.i.—VI-627. Poona.

Gardens.

Badami. Dharwar. Oct.

Konkan. Mr. Lav;.

Western Ghats. Oct.

Mhad, Konkan. Oct,

Baroda, Sept.

Salsette. Jacquemont.

Godhra. Sept.

Sind. Stocks.

E. palustris, 5r., F.B.I.—VI-628^.

E. chsetaria, Roem. & Sch., f.b.i.—VI-629.
8. Fimbristylis.

P. tetragona, Br., f.b.i.— VI-631.

F. polytrichoides, Fa/iZ., f.b.i.—VI-632.

F. schoenoides, Valil., f.b.i—VI-634,

F. dichotoma, Valil., f.b.i.—VI-635

F. diphylla, Vahl., f.b.i.—VI.636.

P. aestivalis, Vahl., f.b.i.—VI-637.

F. ferruginea, Fa^Z., f.b.i.—VI-638.

Hyderabad. Sind.

Londa. Dharwar.

Sept.

Dec.

Dec.

F. spathacea. Roth., I.,f.b.i.—VI-640.

F. monticola, Steud., f.b.i.—VI-642.

F. quinquangularis, Kunth., f.b.i.—VI-644.

F. miliacese, Vahl., f.b.i.—VI-644.

F. complanata, Linh., f.b.i.—VI-646.

F. „ var. microcarpa,

F. Woodrowi, C.B. Clark., Ex. Jour, Linn. Soc, XXXIV. 68

5

Hirdosi, IVawal, Oct.

Sion, Bombay, Oct,

Konkan. Sept,

Bodeli, Guzerat. Khandala. Oct.-Apl,

Shelarwadi, Konkan, Aug,

Mawal, Matheran, Sept.-Dec,

Poona. Hyderabad, Sind, Khandala.

Sept.-Oct.

Karachi. Dec.

Shelarwadi. Poona.

Baroda.

Kalyan.

Aug.

Sept.

Sept.

Hewra, Poona. Dahell.

Khandala.

M^Iwan. Oct,
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F. junciformis, Kuntli., f.b.i.—V 1-647. Karli. Nov.

F, digitata, Boech., p.bj,—VI-648, Poona, Marmagoa. Talbot. Lanoli.

Bilckerry, N. Kanara. Oct.

F. monoatachya, Hassh., p.bj.—YI-649. Badami. Poona. Jacquemont. July.

9, Bulbostylis.

B. barbata, Bah., p.b.i,—YI-651. Badami. July.

10. Scirpus.

S. supinus, Law, p.b.i.—VI-655. Banada. Kalyan, Sind. Oct.-Feb.

S. articulatus, Linn., p.b.i,—VI-656. Konkan. Sind. Oct.-Feb*

S. quinquefarius, BoecJe., f.b.i.—VI-657. Bhubak, Sind. Umrat, Guzerat.

Nov.-Dec.

S, corymbosus,Hie2/we., F.B.I.—VI-657. Goa. Sind. Dec.

S. maritimus, Linn., f.b.i.—VI-658. Miraj. Karachi. Bombay. Nov.

S. littoralis, /Sc^m<^., F.B.I.—V 1-659. Sind. Dalzell.

S. grossus, Linn., f.b.i.—VI-6"59. Kalyan. Sept.

S. „ Ynv., Kysoor, C.B.C., F.B.J.—VI-660. Z^acJ^aro. Bombay, cult. Sept.

S. kyllingioides, Boech., f.b.i.—VI-662. Kanara. Young.

S. Michelianus, Linn., f.b.i,—VJ-662. Palee. Konkan. Sind. Bhubak, Oct.

S. squarrosus, Linn., p.b.i.—VI-663.

11. Eriophorum.

E, comosum, Wall., p.b.i.—VI-664.

12. Fuirena.

F. Wallichiana, Kunth., f.b.i.—VI-665.

F. glomerata, Lam., p.b.i.-^VI-666.

F. uncinata, Kunth., f.b.i.—VI-866.

F. umbellata, Rottb., f.b.i.—VI-666.

14. Rhynchospora.

R. Wallichiana, Kunth., f.b.i.—VI-668.

R. Wightiana, C.B.C., f.b.i.—VI-669.

R. aurea^ Vahl., f.b.i.—VI-670. Southern Maratha Country.

20. Remirea.

R. maritima, Aubl., f.b.i.—VI-677. Seashore, Kanara. Dr. Thomson.

21. Hypolytrim.

H. Wightianum, Boech., f.b.i.—VI-678. Bhimlo. Castle Rock. Katgul.

N. Kanara. Feb.

26. Scleria.

S. lithosperma, Swartz., p.b.i.—VI-685. Matheran. Dec.

S, biflora, Roxb., p.b.i.—VI-687. Matheran. Dec.

S. tesselata, Willd., f.b.i.—Vl-687. Between Poona and Pannaola. (Pan-

wel). Jacquemont.

S. Stocksiana, BoecTc., f.b.i.—VI-687. Talegaon, Bombay, Dec.

S. annularis, Kunth., F.B.I.—VI-687. Konkan. Mr. Law.

S, hebecarpa, Nees., f.b.i.—VI-689, N, Kanara. Talbot.

Widely. Oct
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C. mercarensis, Steud., f.b.i

C.

P.

P.

P.

P.

P.

P.

P.

P.

P.

E.

I.

I.

I.

I.

P.

P.

P.

P.

P.

P.

P.

P.

P.

P.

P.

P.

P.

P.

speciosa, Kunih., f.b.i.—VI-729. Hulgi,

CLXXIII. Graminb^

1, Paspalum.

scrobiculatum, Linn., f.b.i.—VII. Harika,

compactum, Roth., f.b.i.—^VII-12.

28. Carex.

-VI-719. Mahableshwar. Londa. Hulgi, N.

Kanara. Talbot. Oct.

N. Kanara. Talbot. Oct.

Kuri.

distichum, Linn., f.b.i.—VII-12.

sanguinale, LamJc., f.b.i,—V 11-13.

pennatum, Hooh.f., f.b.i,—VII-16.

ternatum, Hooh.f., f.b.i.—VII-17.

longiflornm, Rets., f.b.i. —VII-17.

Royleanum, Nees, f.b.i.—VII-18.

pedicellare, Trin. ex. Steud., f.b.i.—VII-19.

2. Eriochloa.

polystachya, H. B. & K., f.b.i.—VII-20.

3. Isachne.

Lisbose, Hooh.f., Bombay Grasses, Lisboa, 6,

elegans, Dah., f.b.i,—VII-23.

aiistralis, Br., f,b.i.—VII-24.

miliacea, Roth., f.b.i,—VII-25.

4. Panicum.

Isachne, Roth., f.b.i.—V 11-28.

flavidum, Retz., f.b.i.—VII-28,

punctatum, Burm., f.b.i.—VII-29.

paspaloides, Pers., f.b.i.—VII-29.

crusgalli, Linn., f.b.i.—VII-30,

„ var, frumentaceum.

colonum, Linn., f.b.i.—VII-32. Savri.

Cult, widely. Oct.

Kanara. Mahableshwar.

Lanoli. Sept.

Seashore, Bombay. Malwan. Oct.

Roega. Dinohi. Sind. Parel. Oct.

Karachi. Stochs. Morvi. J. Bech. Oct.

Belgaum. Ritchie.

Suwasni Ghat, Dec.

Konkan. Stochs.

Mahim, Bombay. Oct,

Mahableshwar.

Lanoli. Poena.

Mahableshwar.

Konkan.

Oct.

Sept.

Oct.

Oct.

Poona. Sept. Jan,

Khandala, Morvi. Porbunder. Oct.

Ahmednagar. Poona. Nov.

Munchar Lake. Sind. Stocks.

Poona. Bombay. Morvi. Oct.

Sind.

prostratam, Lamk., f.b.i.—VII-33.

muticum, Forsh., f.b.i.—VII- 35.

javanicum, Poir., f.b.i,—VII-35.

ramosum, Linn., f.b.i.—V 11-36.

setigerum, Retz., f.b.i.—VII-37.

auritum, Presl., f.b.i.—VII-40.

interruptum, Willd., f.b.i.—VII-40.

Pooi.

Pahor. Londa. Morvi.

Shikarpur. Oct.

Sind. Chimanchara. Poona.

Kathiawad. Sept.

Water Grass oj Mauritius. Cult. Kir-

kee. Sural.

Phadya. Gonalya. E. Khandesh. Poona.

Badami. Aug.-Iyov.

Poona. Badami. Aug.-Nov.

Poona. Rajkot. Sept.-Dec,

Sind. Panwel. Vengurla, Oct,-Feb.



Sawantwadi,
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A, brasiliensis, Raddi., f.b.i.—VII-73. Panchgani. Radjouri. Oct. Near.

Poona. Jacquemont.

A. capillaris, HooJc.f., f.b.i.—VII-74. Kotir. Parel. Kalanuddee. Oct.

A. fuscata, Nees, f.b.i.—VII-74.

A, gigantea, Z)aZs., F.B.I.—VII-76. Castle Rock. Konkan. Oct.

A. spicata, Dais., Bombay Flora, 293. Mahableshwar. Nov.

A. Lawii, HooTc.f., Ceylon Flora.

13, Setaria.

S. italica, Seawv., P.B.I,—VII-78. Rala. Cult, widely.

S. glanca, Beauv., f.b.i.—VII-79. Kolara. Kolada. Mahableshwar. Oct.

S. intermedia, Roem. and Sch., f.b.i.—VII-79. Pander. Konkan. Mr. Law.

Poona, Belgaum. Ritchie. Aug.-Oct.

S. verticillata, Beauv., K.u.i.—VII-80, Pandar. Dungunee. Baroda, Morvi, Dec.

14. Pennisetum.

P. typhoideum, Rich., f.b,i,—VII -82. Bajri. Cult.

P. alopecuros, Steud., f.b.i.—VII-84. IIoJil. Poona, Belgaum. Sind. Oct.

P. dichotomum, Delile., f.b.i.—VII-85. Sind, Stocks.

P. orientale, Rich., f.b.i.—VII-86. Abu, Sir G. King. July,

P. pedicuUatum, Trin., f.b.i.—VII-86. Eajkot. Oct.

P. setosum. Rich., f.b.i.—VII-87. Hyderabad. Sind. Dec.

P. cenchroides. Rich., f.b.i.— VII-88, Rajkot. Near Karachi. Dec.

15. Cenchrus.

C. biflorus, i^oajfe., P.B.I.—VII-89. Karachi. Moiyi, J. Beck. Dec.

1 8, Orysa.

0, sativa, Linn., f.b.i.—VII-92. Naioar. Bhat. Cult, widely.

0. coarctata, Roxh., f.b.i.—VII-93.

19. Leersia.

L. hexandra, Sw., f,b,i,—VII-94, Londa, G. A. Gaminie. Oct.

20. Hygrorhiza.

H. aristata, Nees, f.bj.—VII-95. Devabhata. Chickhle, Guzerat. April.

22. Trachys.

T. mucronata, Pers., f.b.i.—VII-96. Badami. Dharwar. Aug.
23. Tragus.

T. racemosus, Scop,, f.b.i.—VII-97, Badami, Bijapur, Rajkot Poona.

Jacquemont. Sind. Stocks. Sept.

24. Latipes.

L. senegalensis, Kunih., f,b,i.—VII-97, 20 miles N, of Karachi, Aug.
26. Perotis.

P. latifolia, Ait., f.b.i.— VII-98, Kuras. Badami. Malwan, Oct.-Aug.

27. Zoysia.

Z. pnngens, Willd., f.b.i.—V 11-99. Bamaun, Lighoa.
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28. Coix.

C. Lachryma, JoJ?:, Linn., f.b.i.—VII-100. Ran-jondhala. Kaseda. Lanoli.

Oct.

29. Pohjtoca.

P. Cookii, Stapf., f.b.i.—VII-101. Kurisal. Mahableshwar. Sept.

P. barbata, Stapf., f.b.i.—VII-102. Kanta. Karwel. Poona. Sept.

29. Zea.

Z. Mays, Linn., f.b.i.—VII-102. Maha. Maize. Cult.

30. Dimeria.

D. ornithopoda, Trm., f.b.i.—VII-104. Z'^ap Zmj-c??. Khandala. Panchgani. Oct,

D. Woodrowii, Stapf., f.b.i.—-VII- 104. Katnagiri. Oct.

D. gracilis, iVees, f.b.i.—YII-105. Lanoli. Dec.

31. Imperata.

I. arundinacea, Cyrill., f.b.i.—VII-106. Londa. Sind. Stocks. Aug.

33. Spodiopogon.

S. albidus, Benth., f.b.i.—VII-108. Khandala. Salsette. Oct.

34. Pollinia.

P. argentea, Trin.^ f.b.i.
—"VII-111. Lanoli. Ratnagiri. Oct.-Dec.

P. fimbriata, -fffflcA;., F.B.I.—VII-112, Lanoli. Oct.

35. Saccharum.

S. officiuarum, Zmw.,F.B.i.—VII.-118. Us. Usa Gunderi. Calt.

S. spontanum, Linn., f.b.i.— VII.-118. Bagberi. Kamis-. Khair. Poona. Karjat.

Shikarpur. Nov,

S. arundinaceum, Rets., f.b.i,—VII-119. Planted.

S. fuscun],i2oa;&., F.B.I.—VII-120.

36. Erianthus.

E, ravennse, Beauv., f.b.i.—VII-121. Karachi. Dec.

E. fastigiatus, Nees, f.b.i.,—VII-125. Belgaum, Ritchie.

37, Isch<xmum.

I. aristatum, imw., F.B.I.—VII- 126. Bherdi. irus. Salsette. Konkan. Belgaum,

Ritchie. Oct.-Dec.

I. rugosum, Salisb., f.b.i.—VII- 127. Poona. Oct,

I. moUe, Hooh. /., f.b,i.—VII-126. Lanoli. Oct.-Dec,

I. diplopogon, Hooh., f.b,i.—VII-129. Borkus nr. Poona. Matheran.

Mahableshwar. Oct.-Dec.

I, angustifolium. Hack., f.b.i,—VII-129, Sabai. Rajkot, Cult, at Poona, Dec.-

Feb.

I, pilosum, Hact., f.b.i.—VII-130. Koonda. Nuth. Widely in black soil. Oct.-

Mar.

I, semisagifcatum, i?oa!&., f.b.i,—VII-139. Yellapore,Parel. Lanoli. Sept.-Oct.

I. Conjugatum, Roxb,, p,b,i.—VII-131, Divimana, Konkan, Dec,

I, Lisbose, Hooh., I., F.B.I.—VII-133. N. Kanara. Lisboa.
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I. ciliare, ReU.^ f.b.t.—.VII-1 33. Putena. Parel, Karti. N. Kanara, Mr. Young

Oct.

I, Birdwoodii.

I. laxum, ^n, F.B.T.—VII-136, Sheda. CJiopda. Paunat. Poona. Sept
I. sulcatum, Hach., f.b.i,—VIl-137. Gotud, Mr. Young. Oct, 30th 1884
I. spatLiflorum,Hbo^./., f.b.i.—VIM 38, 5aeer.5er-. Palasdan, Khandala. Sept.

39, Pogonetherum.

P. saccharoideum, Beauv., f.b.i.—VII-Hl. Bamboo Grass. G-ardens cult

Matheran ?

P, orinitum, Trin., f.b.i.—VII-141, Sumpkund
; N. Kanara. July.

40. Apocopis.

A. vaginatus, Hackel in Osterr. Bot. Zeitschr. Vol, 4, page 8. Kalyan N
Kanara, Talbot.

41. Arthrascon.

A. lanceolatus, Hochst., f,b,i.—VII-143, Earjala. Gomndair. Lanoli. Jam-
jodhhapur, Morvi, Kathiawad, Oct.

A. inermis, Hooh.f., f.b.i,—VII-1 45. v '.ujuarin, Gus. Matheran. Maha-
bleshwar. Oct.

A. ciliaris, 5eaM«., f.b.i.—VII-145. Vanguarin. Chamargaon. Guz. Oct
A. microphyllus, ^ocAsf., p.B.i.—'V 11-147. Parel. Sept
A. jubatus, Each., f.b.i.—VII-147. Koriacha Kila. Ambowni, "Western

Ghats. Oct.
42. Thelohogon

.

T. elegans, i2oi;i.,P.B.i.—VII-148. Poona. Bombay. Belga urn. Sept.
43. LoMiopogon.

L. tridentatus, Each., f.b.i.—VII -149. Poona. Belgaum. Oct.-Dec.

44. Apluda.

A. varia, Each., f.b.i.—VII-150. Ghagara. Konkan. Deccan, Guzerat. Oct -

46. Rottbaellia. jjgg

R, compressa, Linn., f.b.i.—VII-153. Baihali. Sind. Godra. Shikarpur. Nov.
R. acuminata, Each., f.b.i.—VII-155. Marmagoa. Malwan. Oct.

R. dirergens, Each./., f.b.i.—VII-155. Marel. Khandala, Mahableshwar. Sept.

R. Talboti, Hooh. /., f.b.i.—VII-155. Goa, W. A. Talbot. Oct!

R. exaltata, Linn.f,, f.b.i,—VII-156. Bursali. Poona. Nov
R. clarkei, Each., f.b.i.-Vn-156 Birchy. N. Kanara. W. A. Talbot. Nov.

47. Manisuris.

M. granulans, Linn.f., f.b.i.—VII-159. Khandala. Poona. Dharwar. Oct.

48. Ophiurus.

0. corymbosus, Gaertn., f.b.i.—VII-160. Eootia. Gnzeiat. Poona. Jeur. Dec.

50. Elionurus.

E. Royleanus, Nees, f.b.i.—VIM61. Rajkot. Sind

E, hirsutus, Munro, f.b.i.—VII-162. Sain, Sind. Stocks',
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53. Andropogon.

A. foveolatus, Del., f.b.i.—VII-IGS. Ghandel. Poona. Widely, Oct.

A. pumilus, Roxh., f.b.i,—VII-170. Gondwal. Baerld. Diwas-Ghat. Surat. Dec.

A. compressus, 5'oofc./., f.b.i.—Vir-172. Mawal. Poona. Dec.

A. Woodrowii, //ooZc. /.,F.B.i.—VII-173. Khorbarsa, Mawal. Dec.

A. pertusus, Willd., f.b.i.—VII-173. Lanoli. Sept.

A. concanensis, Hook./., f.b.i.—VII-174. Matheran. Oct.

A. ensiEormis,S"t)ol\ /., F.B.r.,—VII-175. Lanoli. Sept.

A, Kuntzeanus, Hachel.^ f.b.i.—VII-175. var. pseudointermediata. Mawal.

Konkan. Oct.

A. intermedius, 57-, , f.b.i.—VII-175.

A. montanus, Roxh., f.b.i.—YII-176.

A. odoratus, Dna. Lisboa., f.b.i.—VII-177.

A. micranthus, Kunth., ¥.b,i.—VII-178.

A. assimilis, Steud., f.b.i.—VII-1 79.

A. Hugelii, Hack., f.b.i.—VII-180.

A, filiculmis, jffoo^./., F.B.I.—VlI-181. Sirsi. Dhonshi. Poona. Nov.-Dec.

A. halepensis, Brot., f.b.i.—V 11-182. Boru. Poona. Konkan. Dang. Dec.

A. Sorghum, Brot., f.b.i.—VII-1 83. Cult.

A. purpureo-aericus, Hochst., f.b.i.—VII-185. N. Kanara. Young. Poona. Koh-

lapur. Nov.

Poona. Mawal.

Suvasni-Ghat.

Mawal. Poona,

Suvasni-Ghat.

Poona. Belgaum.

Dec.

Dec.

Oct.

Dec.

Sept.

A. squarrosus, Linn.f., f.b.i.—VII-186.

A.

A.

A.

A.

A.

A.

A.

A.

A.

A.

A.

A.

A,

A.

A,

A.

A,

aciculatus, Retz., F.B.I.—VII-188.

lancearius, Hoolc.f., f.b.i.—VII-190.

monticola, SchuU., f.b.i.—VII-192.

montanus, Hoolc.f., f.b.i.—VII.

Aucheri, Boiss., f.b.i.—VII-195.

caricosus, Linn., f.b.i.—VII-196.

annulatus, Forsk., f.b.i.—VII-196,

armatus, Hook.f., f.b.i.—VII-197.

contortus, Linn.f., f.b.i.—711-199.

Cookei, Stapf., MSS,, New species,

triticeus, Br., F.b.i.—VII-200.

Ritchiei, Hook.f., f.b.i.—VII-201,

Wala. The Kuskus Boot Grass.

Planted widely. Indigenous ? Jan.

Karwar. Oct.

Castle Rock. Oct.

Ajiva. Guz. Poona. Khandala.

Kohlapur. Oct.

Dharwar. Talbot.

Near Karachi. Stocks.

Belgaum. Mawal. Poona. Dec.

Poona. Sind. Stocks. Oct.

Konkan. Stocks.

Kursali. I'oona. Guzerat. Nov.

Sukkar. Pathar. Lanoli. Oct. 98.

Mawal. Poona. Dec.

Belgaum. Poona. Mahableshwar. Oct.-

Dec.

polystachyos, Roxh., f.b.i.—VII-202. Khandala. Nov.

Iwarancusa, Jones, f.b.i.—VII-208. Karachi. Dec.

„ var. Laniger. Sind. Widely. July-Dee.

Schcenanthus, Linn., f.b.i.—VII-204. Surwai. Poona. Konkan. Sept. Dec.

Nardus, Linn., f.b.i.—VII-205. Probably occurs within our limits.
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54. Anthistiria.

A. imberbis, Rots., f.b.i.—711-211,

A, ciliata, Linn., f.bj.—VII-213. Bhatada-Bati. Peint. Poona, Konkan.

Deccan, Sept.-Jan.

A. tremila, Nees, f.b.i.—VII-214. Poona. Oct.

55. Iseilema.

I. Wightii, Anders., F.D.r.— VII-218. Belgaum, Poona. Morvi. Kathiawad. liov.

I. laxum, Hack., f.b.i,—YII-218. Poona. Belgaum. Nov.-Dec.

58. Pseudanthistiria.

P. hispida, Hook., f.b.i.—VII-219. Fohalya. Panchgani, Kalyan. Londa.

Oct.-Nov.

59, Aristada.

A. Ascentionis, Linn., f.b.i,—VII-224. Poona. Jetalsar. Kathiawad. Oct.-May.

A. setacea, Retz., f.b.i.—VII-'225. Rajko^.

A, Hystrix, Linn., f.b.i.— VII-225. Badami. Oct.

A. funiculata, Trin. and Rupr., f.b.i.—VII-226. Belgaum. Jam. Sind. Oct,

A. hystricula, Edgw., f.b.i.—VII-227, Near Karachi. Stocks.

A. redacta, iSta^., F.B.I.—Vri-227, Dharwar, Talot. Lanoli. Junir. Oct.

A, hirtigluma, Steiid., f,b,i, -VII-227. Bulo Khan Sind. Aug,

(33, Hehochloa,

H, schoenoides, Host., f.b.i.—VII- 235.

H. dura, Boiss., f.b.i.—VII-236.

lihubak. Sind. Dec.

Dwarku. Dec.

Kotir. Lanoli. Sept,-Oct.

67. Woodrowia

W. diandra, Stapf., f.b,i.—VII-241,

68. Garnotia.

G. strhovum, Stapf.

,

Crest of G-hats S. of Lanoli. Nandgaon. Sept,

G. stricta, Brongn., f.b.i.—VII-243. Narel to Knrjat road. Sept

G. patens, Stapf. Nandgaon, on trees. Oct.

60. Polypogon.

P, monspeliensiu, Desf., f.b.i. —VII-245.

71. Sporobolus.

8. diander, Beam.^ f.b.i.— VII-247.

S. indicus, Br., f.b.i.—VII-247.

S. minutiflorus, Link., f.b.i.—VlI-248.

S. ioclados, Nees, f.b.i.—VII-249.

S, glaucifolins, Hochst., f.b.i.—VII-250.

S. sindicus, Stapf,, Kew Bull.

S. orientalis, Kunth.,F.Ti.i.—VlI-251.

S. piliferus, Kimth., f.b.i.—VII-251.

6

Poona. Jacquemont.

Kolhapur. Oct.

Parel, Oct.

Sind. Stocks.

Porebunder. Karachi. Nov.

20 miles from Karachi. Nov.

Umrat. Guz. salt land. Nov.

BeUaum. Ritchie,
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S. arabicus, Boiss., p.b.i.—VII-252. Karachi.

S. coromandelianu3, ^tOT<^., F.B.I.—Vir-252. Sind. Nagpur Dist. Jan.

79. Tristachya.

T. barbata, iVees, F.B.I.—VII-272. Sind. Stochs.

82. Avena.

A. sativa, Imra., F.B.I.—VII-275. Cult. Hyderabad. Sind.

84. Microchloa.

M. setacea, 5?-., F.B.I.—VII-283. Dharwar. Aug.

85. Gracilea.

G. Eoyleana, IToo/i;./., F.B.i.~VII-284. Konkan. Sind.

87. Tripogon.

T. capillatus, Jaub. and Spach., f.b.i,—VII-285. On trees, Matheran. Sept.

T, paiiperculus, Stapf. , f.b.i.—VII-285. On rocks near Karli. Sept.

T. Lisbose, Stop/., F.B.I.—¥11-286. Chirana. Matberan. Oct.

T. Jacquemontii, Stapf., f.b.i.—VII-287. Poona. Matheran. Sept.

88. Cynodon.

C. clactylon, Pers., f.b.i.—^YII-288. Heraili. Durva. Throughout India.

89. CMoris.

C. incompleta, i2o«^,, F.B.I, -VII-290. N. Kanara. Feb_

•C, tenella, Roxb., f.b.i.—VII-290. Surat. Bijapur, in shade only. Oct.

C. villosa, Pers., f.b.i.—VII-291. Sind. Stocks.

C. bar bata, Sw., F.B.I. — VII-292, Gonclwail. Sind. Deccan. Widely. Nov.

90. Eleusine.

E. indica, Gaertw., f.b.i,—VII-293. Mahar-nachani, Poona. Jan.

£. flagellifera, Nees, f.b.i.—VII-294. Sind. Stocks.

E. verticillata, Roxb., f.b.i.—YII-295.

B. segyptiaca, Desf., f.b.i,—VII-295. Rutnagiri. Badami. Sharanpoor Dist.

Sept.-Nov.

E. aristata, Ehrenb., f.b.i,—VII-296. Rutnagiri. Ahmedabad.

91. Diuebra.

D. arabica, Jacq., f.b.i.—YII-297. Poona. Morvi. Surat. Aug.

92. Leptochloa,

L, chinensis, Nees, f.b.i.—VII-299. Dr. Lisboa records that he has

seen specimens from Parel, and from Q-uzerat. There are no specimens

from Western India in the Herbarium at Poona or at Kew.

95. Pappaphorum.

P. elegans, ZVees, F.B.I.—VII-30]. Khajuri. Karachi Dist. Aug.

96. Arundo.

A. Donax, Linn. Gardens.

97. Phragmites.

P. communis, Trin,, f.b.t,—VI 1-303, Gardener s garter. Variegated form.

Gardens.

P. Karka, Trin., f,b.i.--VII-304, Dhond. Lisboa.
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99. ElitroyJiorus

,

E. articulatus, Beauv., f.b.i.—VII-306, Jimgli Rala. Kalyan, Londa, Godhra.

Nov.-Feb.

104, Eragrostis.

E. aspera, Nees., f.b.i.—VII-SU. N. Kanara, Lisloa.

E. ciliaris, X2Vii,, F.B.I.—VII-314. Baroda, Nov,

E, tenella, i?oe?w, & Sch., f.b,i,—YlI-315, Woya. Buchraloo. Sind, Surat.

Poona. Nov,

E, inteiTupta, Beauv., f,b.i.—VII-316. Surat. Bhowden, near Poona. Nov.

E. amabilis, Wgt. & Am., f.b.i.—VII-317, Parel. Bassein. Poona. Sept.-Nov.

E. interrupta, var. Koenigii, Stapf., f.b.i.—VII-316.

E, stenophylla, ^oc^s^., F,B,i.—7II-3 1 8. Bhorkus. Mawal, Dec.

E, elegantula, Steud., f.b.i,—VI 1-398. Bhorkus. Mawal. Dec.-Apr.

E. tremula, Hochst., f.b.i,—Vn-320. Guzerat, Deesa. Palanpur. Nov.

E. major, Host., f.b.i.—VII-320. Sind. Poona. Morvi. Nov.-Jan.

E, minor, Host., f.b.i,—VII-321. Godhra. Panchmahals. Nov.

E. tenuifolia, Hochst., f.b.i.—VIT-322. Belgaum.

E. piloaa, 5«aMu., f.b.i.—VII-323. Sind, Dharwar. Waghoti, Poona. Sept.-

Oct.

E. cynosuroides, Beauv., f.b.i.—VII-324. Darbha. Kusha. Mandvi. Hyder-

abad. Sind. Dec.

E. bifaria, Wgt., f.b.i.—VII-325, Belgaum. Ritchie. Khandala. Aug.

106. Halopyrum.

H. micronatum, Stapf., f.b.i.—VII-32d. Porebundar. Sind, Stocks. Nov,

108. Diplachne.

D. fusca, Beauv., f.b.i.—VII-329. Rice fields, Matunga near Bombay, Nov.

Ill, Centotheca,

C. lappacea, Desv., f,b.i.—VII-332. Kadgal, Kanara Dist, Oct.

113. j^Eluropus.

M. villosus, Trin., f.b.i.—VII-334. Umrat, Guz. Karachi. Nov.-Dec.

127. Oropetium.

0. Thomeaum, Trin., f.b.i.—VII-366. Junir. Poona. July-Sept.

121. Triticum.

T. Speltum, var. KhapU. Jod. Pumhan. Covered grain wheat. Cult, widely.

T. Vulgare, Vill., f.b.i.—VII-367. Ghui. Cult, widely.

T. pilosum, Dalz. & Gihs. Bahshi. Kala Kusali, Kahno. Cult, widely.

T. monococcum, Linn. Guzerat.

130. Hordeum.

H. vulgare, var. Hexastichon, iww., f.b.i.—VII-371, Satu. Jau. Cult, widely.

H. „ var. distichon, Jau, Sind, cult,
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H. vulgare, var. nudum, Ua. Ujan. Naked or loose grained Barley. Guzerat,

Sind.

Bambusa.

B, nana, i2oa;6,, F.Bi.—Vir-390. Barik. Bamboo. Jap. Bamboo, Gardens.

B. Vulgaris, <Sc7imc?.,i\E.i.—VI f-391. Oodha. 5a«s. Planted.

B, ,, var. straita, 5o<, i¥a(/. 6079. Gold and green striped Bamboo.

Gardens.

B. arundinacea, Willd., f.b.i.—VII-395. Kullnk. Dang. Widely planted,

138. Ocoytenanthera.

O. monostigma, Bedd., f.e.i.—VII-402. N. Kanara. Sukkar-Pathar. Widely

W. Ghats.

O. Stocksii, Miinro, f.b.i.—VII-403- Chiwari. N. Banara, Talbot. Panch-

gani. Planted, Nov.

138. Dendrocalamus.

D. strictus, iVees, F.B.I.—VII-404. Kania Wans. Panch Mahals. Planted.

in Konkan.

D. giganteus, 2Itmro, p.B.r.—VII-406. Gardens.

146. Ochlandra,

0. stridula, Munro, F.B.I.—VIII-4I9, Hooda. N. Kanara, Talbot.
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THE FERNS OF NORTH-WESTERN INDIA.
Including Afghanistan, the Teans-Indus Protected States, and Kasijm a:

arranged and named on the basis of Hooker and Baker's Synopsis Filicum, an<J

other works, with New Species added.

By C. W. Hope.

(^Continuedfrom Vol. XIII, page 251.)

Pakt III.—the general Ll^T.- (continued.)

Ord. FILIOES.

Sub-Ord. III.—PoLYPODiAOEiE.

—

(continued.)

Genus 13.—ONYCHIUM, Kaulf.

1. O. auratum, Kaulf. ; Syn. ¥\l 143 ; C. R. 458 ; Bedd. H, B. 96.

Punjab: Simla Reg.; in Herb. Brit. Mus. a sheet marked—" Simla, Griffith,"

a pair of fronds, barren and fertile, without stipes : no ticket.

N.-W. P. : D. D. iJaat.—Jaunsar—near Koad from Jumna E. to Chakrata, Mrs. J.

Sladenl880; "The Attic Farm" 1500? Mackinnons 1878; near bridge over Tons

R. 1800? Mackinnons; Rajpur—above Tollbar 3400', V, A. Mackinnon 1886,

Hope 1887 ; Puajpur below 3000', Gamble, V. A Mackinnon, Hope; XM??(aw?j—Griffith,

tide Sir W. J. Hooker''s writing on sheet in Herb. Hort. Kew : there is also a small

ticket with the single word "Kuraaon" in ink and "?" in pencil: one plant,

all infertile ; GoraMipur Dist., in a well in forest, Angus Campbell 1887.

DI3TEIB.

—

Asia-.'N. Ind. (Him.), Nepal, WalUch; Sikkim andiBhotan ; Assam

"common"; E. Bengal 0-4000', sometimes far from the hills, Chittagong; Burma;

Malay Penius. and Isles; N. Guinea, Fitzgerald 1895; Formosa, Henry; China

Yiinnan, Hancoch 1893.

The Gorakhpur Stafcion seems to be the only known one between the Dehra

Dun and East Nepal or SikMm, unless Griffith got the plant in Kumaun. A
plant named 0. auratum, in the Calcutta Herbarium, got in Kumaun by

Mr. A. 0. Hume, is 0. japonimm, Kze. In the Dun 0. auratum grows of

various sizes, depending upon situation. The situation above Rajpur was dry,

shaly rock exposed to the sun ; and a plant I gathered there has perfect tripin-

nate, fertile fronds, though the whole plant is only 2J" X 3^". Mr. Mackinnon

afterwards found larger plants near that station, but in soil. Mrs. Sladen's

.Taunsar specimens also are small.

2. O. japonicum, Kze. ; Syn. Fil. 143 ; C. R. 459 ; Bedd. H. B. 96.

Punjab : Chamia—near Dalhousie, McDonell, Blanf. ; between Chamba town and

Kajiar 5000', " abundant on a bank, " Trotter ; il/«;»^i /Sfafe 5-7800', Trotter ; Kullu

5-7000', Trotter; Simla ^e^.—Simla ; the Glen, Bliss 1890 "very rare": " It has

been found near Mashobra. at about 6000" (Blaof . in List).

N.-W. P. : B. D. Dist.—Mussooree and Landour, 5-6000', not common, Mackinnons
Dathie, Hope, J.R. Eeid ;

" Garhical,^'' T. T. 1845; T. ^yar/i.—Thadiar 3000', Gamble.

^?M?j«M?i—Phurka and Karim 6300', S. and W. ; Davidson, A. 0. Hume, near A.'-kot

4 .5000' Duthie, near Pithoragarh 5000', Trotter, Rameanga Valley 5-9000', McLeod :

" g' ows in dense grassy undergrowth."
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DlSTR[B. — .Isia: N. lud. (Him.) Nepal
; Sikkim 9-10,000', common ; J.ssfl?»—Mishmi

and Khasia 3-6000' ; Burma—Ava,. Java. Japan. China. Timor i/Z. O.Forbes.

Clarke says
—

" Tufbed," but his own specimens in Kew have a creeping

rhizome, with distant stipes, and I have never seen the plant otherwise tonished.

The mistake was corrected iu Clarke and Baker's paper, Jour. Linn. Soc, 8th

Aug., 1888, where the authors say
—

" Rhizoma semper longe-repens, mediocre

nee crassum, frondibus remotis ; in var. multiseda rhizoma omnino idem."

In Kew there is a specimen, on the same sheet with others from Nepal and

Japan, marked by Mr. Baker—" Wild at Bott Head, Salcombe, Devon, John

Luscombe, Alvingtoq, Torquay, reed. 1-72." This of course must be a case of

introduction.

?>. O. COntigUUm, Wall, (under Clu^ilantlm), Cat. 72. 0. japommm,

Kze., var. muUisecta (sp.), F. Henderson, MS., [CheUantlm contigiia, Wall. Cat.,

72, Leptostegia liKida, Don., Prod. Fl. Nepal, 14), C. E. 459.

Kashmir : Rattan Pir 8000', Trotter 1888 ; Pir Panjal 8000', Gammie 1891 :

marked 0. japonlcum var.

Punjab: Hazara Dist., Black Mt., between Sambalpat and Nimmal 7-8000,' Duthie,

1888, Machpuri Mt. 9000', Changla Gali 8000', Trotter 1890. Cyiam&fl!—Dalhonsie

7000', Clarke 1874, McDonell; Kanrfra Valley i)i«!?.—Dharmsila 8000', Trotter
;

3fanHd State 6-10,000', Trotter; Kullu Edgew., Trotter 7000'; Lahaul—Q&^t. Hay

1856, inHerb. Hort. Saharanpur ; Simla Reg.—Simla, Griffith, T. T., Col. Bates,

Dr. Bacon, Lady Dalhousie, Gamble, Hope, Bliss and Blanf., v^ho says—"one of the

commonest Simla ferns, growing abundantly, on the ground, both in forest and on

the open hill-side. It has a creeping root-stock. The range at Simla is from 6000'

to 9000'."

N.-W. P. : I). D. Z>/«*.—Jaunsar—Eupin Valley 4500', C. G. Rogers, Mussooree,

6-7000', common ; T. Garh.—A.g\?it Valley, Duthie ; Z"m?m?<«—Jacquem., Wallich (R.

Blink.), Edgew., S. and W., Davidson, Trotter, MacLeod.

DiSTKlB.

—

Asia : N. Ind. (Hi™-) Sikhim, HooTt-fil. China : Yxinnan, Belavay.

Colonel Henderson does not appear to have written a description of this

species, but he defended it in a letter preserved in the Kew fierbarium. The

description in Clarke's ' Eeview ' is as follows :

—

" Fertile frond very finely cut, often 5-pinnate ; ripe capsules straw-

coloured, not numerous ; involucre remaining closed over the ripe

capsules."

And the remarks are :

—

" Frond herbaceous, hardly shining, not coriaceous. 1 his is more

easily separated from 0. ja/pmicum type than is V. auratum^ and has

been estimated a species both by Wallich and F. Henderson, to

whose opinion the area lends support. But if it is estimated a

species, I do not know to which the next variety should be attached."
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This next variety Clarke calls intermedia, and describes tlms :

—

'• J'rond lax, more coarsely cut, involucres often ^ inch

—

0. lucidum^

Bedd., Ferns Brit. Ind., t. 21."

A specimen, got by Strachey and Wiuterbottom in Kumaun, at 7500' alt-,

marked by Clarke as var. intermedia, and a few others so marked—among

them one got in Sikkim—Lachen 9-10,000', by J. D. Hooker—are, for me,

typical multisectum, Mr. Clarke says
— '* This form, exactly figured by Colonel

Beddome, seems half-way between 0. jctponicum, Kze., and 0. multisectum,

F. Henderson. And he adds—" After going through the Kew material with

me, F. Henderson would stUl prefer to make 0. multisectum a species." After

reading this, Beddome, in his Handbook, said that his t. 21 was taken from

multisectum, and that the two varieties of 0. japonicum differ very slightly, if

at all. A variety which, its author says, is exactly figured by another author,

bub which that other author says he figm*ed from a specimen of another variety,

may safely be said to be non-existent, I have collected specimens of (J. multi-

sectum from uncongenial localities, comparatively small and naiTow, and even

with brown instead of straw-coloured involucres, but I have attributed their

differences from the full-sized plant grown in good soil solely to circumstances.

There is really no passage from multisectum to japonicum, and if there were I

should prefer to make the latter a variety of the fonner, because—in the North-

West Himalaya at least—it is much the rarer. That 0. multisectum has been

the later recognised plant is no reason for holding that it is a variety of

0. japonicum. Clarke and Baker may be right in saying, in their joint paper

of 1888, that the rhizomes of the two ferns are altogether the same
;

but I think that the fronds of 0. multisectum. generally spring up closer

together than those of 0. japonicum do, as they often form dense bushes,

or even beds,—as in Simla, where this fern cai-pets the groand under the

Deodars, and even in the open. I have a tuft, from Tehri Garhwal, collected

by Duthie, with 5 or 6 fronds in a mass, mounted on one sheet. And it is

generally impossible to spread out even a single frond, in pressing it, so that all

the pinnse shall be separate and distinct. 0. japonicum, in N.-W. India, is a

shy, solitary plant : 0, multisectum is bold and gregarious. In one of the few

stations for it I have seen in Mussooree 0. japonicum y^Q& gicomng inside a

thorny bush ; and Major MacLeod writes that in the Eamganga Valley

Kumaun, it grows in dense grassy undergrowth. Barren fronds are, perhaps,

the more numerous, but I do not think there is any dimorphism. Nor do

I find any dunorphism in 0. multisectum, though Clarke begins his description

with—" Fertile frond very finely cut."

Clarke says of 0. multisectum—" Eipe capsules not numerous." I should

say that the capsules generally ripen, and that most fertile fronds are very
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fertile, and that all the puanffi bear capsules on every segment, except at their

apices, and at the apices of each pinnule. Taking one pinnule of the lowest

pinna of a less than usually crowded frond, 6-pinnate, I count on it 125

capsules. There must be about 500 capsules on that pinna, and probably

4,000 on the whole frond ; and I dare say that nmnber is doubled on large

fronds.

On a sheet in the Kew Herbarium, from the Himalaya, " Lady Dalhousie
"

(no ticket), Mr. Baker has written
—

" a much larger plant than typical y«j»om'-

cwn.

0. melcmoUpis, Decaisne, got in Arabia, Persia, and Abyssinia, is very like

0. mulUsedum, but it is smaller and more delicate.

Genus U. ORYPTOGRAMME, R. Br.

1. C. crispa, R. Br. ; Syn. Fil. 144 ; C. E. 459. Bedd. H. B. 98, and

Suppl. 23.

Afghan. : 0e Beddome in Suppl. H. B.

Kashmik : Marbul Pass 11,200' Clarke; 11-12,000' Aitch. ; McDonell, Duthie,

MacLeod.

Punjab : Hazdra—yL&kr& Mt. 10-10,500' Trotter ; Chamba 940,000' Baden-Powell,

McDone)l; Kangra Valley List.—Dharmsala, 11,C00' Clarke ; Lahnvl—'B.dh.is.ng PasF,

12-13,000' Trotter ; Simla Reg.—near Phagu, Vicary 1831,—" above Simla,'' Col. Bates.

The Chnr Mt., Edgew., 1886 (very long) ; Hattu Mt., and vicinity, ?,500-10,000',

Gamble, Blanf., Hope, Bliss ; Bisahir—Kunawar, 9000', Lace.

N.-W. P. : r. GarTi—Ohachpur Peak, 10,000', Gamble; 11-12,000', Herschel, Duthie
;

Brit. Garli.—12-14,000', Duthie; Kumaun—"In Alpibus summis Kumaun, legit

Bob. BlinkvForth, 1826 " (Wallieh's writing on ticket on sheet of O. Brunimiana^

Wall., in Herb. Hort. Kew); near Ralam 12,000', S. and W. 10-11,000', Trotter,

MacLeod.

Nepai.—W. 11-12,000', Duthie.

DlSTRiB.—The "Synopsis Filicum," following Hooker in the "Species Filicum "

recognises three forms— «. C. crispa, European : distributed from Arctic Europe to

Lake Baikal, Mt. Olympus in Bitbynia, Etruria, and the Sierra Nevada ; ^. C. Bruno-

niana, Wall., Asiatic ; Himalayas at 10-15,000' ; and v, C. acrosticoides, R. Br.

—

North

American: from Sitka and Arctic Regions southward to Lake Superior, Oregon and

California.

The Distribution in Asiais, Sikkim—bead of Lachen Valley, Hooh-Jil., Dankera

2,000', King'^s Collector. China—Hupeh Prov. Henry, Szechwan Prov.—Mt. Omei

(summit) Faber. Japan

—

Faurie,

Beddome, in Suppl. H. B., says
—" Gathered by Prain in the Crater on

Barren Island, Andamans," TMs is a remarkable instance of isolation, and of

an Arctic and Temperate Region fern growing in the Tropics, below 12°

N. lat.

I do not make out the differences between forms » and ^ pointed out by

Hooker and Baker ; but in the one locality where I have seen the Himalayan
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plant growing there were only isolated plants among the herbage and forest

undergrowth ; and Indian plants seem never to equal British in size. In

England and Scotland C. criapa generally grows in the open, amongst boulders,

or in the stony talus at the foot of cliffs,—sometimes in such beds as to be

distinguishable at a distance because of their bright green colour. In the

" Species Filkum. " will be found descriptions of all three forms which Hooker

unites under 0. crispa, and a discussion of the differences between them. After

naming the specimen of Blinkworth's gathering, mentioned above (under

Kumaun), Wallich went on—" Dedimvi qmiem conditori r/mpris vnmortalp,

ammo mstumatismno.'"

" N.B.—E. Blinkworth is one of the plant collectors in the employ of the

H, C, Bot. Garden at Calcutta under Dr. W. You may translate this into

fjassical latin if you like." On the paper on which this is written is a

''frank," by John Wood, London, February 4th, 1829, to Dr. Hooker,

rJniveraity of Glasgow.

Genus 15. PELLJEA, Linlc.^ Hooker.

Sub-genns

—

Cheiloplecton, Fee.

1. P. gracilis, Hook.; Syn, Fil. 145 {Pteris Stelleri, Gmel, oldest

name) ; C. E. 460. Pellcea Stelleri, Gmel. (under Ptem), Bedd., H. B. 100.

Kashmib : T. Thomson; Pir Paujal, Dr. Stewart ; Baden-Powell; Karatoram,

12,500', Clarke, 1876 ; above Kjlan, 12,500', Aitchison, 1877 ; MacLeod ; Duthie,

Punjab : Bmara But. ; Makra Mt. 10-10,500', Trotter ; Chamha 9-9500'

McDonell.

N.-W. P. : T. Garlh. 11-12,000', DutMe ; Brit. Garh. 11-12,000', Dnthie ; Kumaun--

Champwa 10-13,000', S. and W.; 10,000' Stewart; 11-13,000', Dnthie; Trotter;

Lessar Pass 16,500', MacLeod.

Nepal—W. 10-15,000', Duthie.

DiSTRiB : N. Amer.; Canada to Wisconsin, rare. Agia : Lake Baikal Eegion

;

Siberia; N.-W. Thibet—Balti 9000', T. T. China—Peking Mts. 8000', "very rare,"

Hancock, 1874.

Sub-genus

—

Allosorus, Resl.

2. P. nitidula, Baker; Syn. Fil. 149 ; C. E. 460 ; P. nitifMa, Wall,

(under Pkris) Bedd., H. B. 101.

Trans-Ind. States : Simt.—Laram Pass., 7000', Gataere ; Koltutan, 6-9000',

Duthie, 1888 (while with the Black Mt. Expedition).

Kashmir : Poaneh ; Chittapani Valley 6000', Lev. ; 3-6000', "frequent and plenti-

ful to Chamba," CI. in Rev. ; Kishtwar 5000', Clarke, 1876 ; Pir. Panjal and Rattan

Pir 6000 and 8000', Gammie (very large).

Punjab : Hazara Bist.—Black Mt. 7000', Oertel 1891 ; the Gullies 6-7000', and

near Kalabagh, Trotter—CAawi&a—Ravi Valley and elsewhere 3500-7000', common,

McDonell ; Ktdlu, 5-6000', Trotter ; Simla Recf.—" rocks, Simla," T. T,

7



448 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XIII.

N.-W. P. : D. B. i5is«.—Jaunsar—Rupin Valley 4500', C. G. Rogers ; T. Garh.

5-8000', Duthie, Gamble ; Brit. Garh. 5-6000', P. W. Mackinnon ; Kumaun—
Wallich (R. Blink.).

DISTRIB.

—

Asia : Kohistan. China

—

Henry, Faher.

I have not gathered this fern, but I possess and have seen numerons specimens,

and I have no difficulty in distinguishuig it at a glance from Cnjpfogrammp,

erespa and Fellc&a gracilis, with both of which Mr. Clarke says it has been

much confounded : cutting, texture, habit, and colour are quite different. Large

plants somewhat suggest Cheilanthes subvillosa in cutting ; but the textm-e

and other characters are quite different. Beddome's drawing, F, B. I., ft. 222,

does not adequately represent the plant, the fronds being very short and deltoid,

and all infertile.

Sub-genus—Platigloma, Jsm.

3. P. calamelanos, Link ; Syn. Fil. 152 ; 0. R. 461 ; Bedd., H.B. 104.

Punjab : Sirmur State—Tx^^xx, Edgew., 1835.

N.-W. P. : D. Z>. i)««*.—Jaunsar 4000', Gamble ; T. Garh. 2000', Mackinnons,

4-5,000' Duthie, 4,000'Gamble ; Kumaim—Mmox& 4000', S. and W. ; near Naini Tal,

on old Almora Road, Mr. Wilmer, 90th Regt. 1861 (given to Hope on day of collection)

;

near Khairna, below Almora, 4-5000', Duthie, J. R. Reid, Mackinnons ; Karan, Ramsukh

(Duthie's collector) 1888.

DiSTEiB.—^/z. : Angola ; Abyssinia ; Somali Land ; Ruenzori Mt. ; Zambesi

Land ; Mashona Land—nr. Salisbury, JBoyce 1896 ; Natal ; Cape Colony ; Bourbon.

Himalayan specimens are only bipinnate, so far as I have seen; but Afiican

specimens are markedly tripinnate, the ultimate segments being distant and

petiolate.

Genus 16.—PTERIS, Linn.

Sub-genus

—

Eupteris.

1. P. longifolia, L.; Syn. Fil. 153 ; C. R. 461 ; Bedd,, H. B. 106.

TbANS-Ind. States : Baraul and Sioat ; 4-6500', Harriss, 8000', Gatacre.

Kashmir: Jhelam Valley—4000' downwards, "common,''' MacLeod.

Punjab : Haxara Bist.— Dhamtaur 4500', Trotter"; Rawalpindi, Aitch.

Chamba, McDonell ; near Dalhousie. 4000', Trotter ; Mandi State 4500', Trotter
;

KuUu 6-8000', Coventry ; Simla Eegr.—3-5000', Gamble. Collett, Bliss.

N.-W. P. : B. B. J?/si.—Jaunsar—Dharmigadh 4000', Gamble ; in the Dim 2500\

and upward ; on the Himalaya to above 6000' in Mussooree, Hope; T. Garh.—
8-5000' Duthie ; Kumaun 1800' to nearly 6000', S. and W., Ramsukh, Davidson, Hope.

DiSTEiB.

—

Amer. : Florida, Me^iico, W. Ind. and Venezuela. Europe : Spain, Italy,

Sicily, Diilmatia, Greece, Ionian Isles. Asia : Lycia, Syria, Lebanon ; N. Ind.—from

Trans-Indus, the Punjab and Kashmir to Assam and Chittagong, 0-5000', general

and abundant on and near the hills
;
plains of Bengal, Chutia Nagpur, and streets

of Calcutta. Centr. Provs., Ind.—Pachmarhi. S. Ind.—Madras Presidency, in many

localities, Bedd. H. B, Malay Archipelago, Java, Pacific Isles. " China southwards

to Australia." Afr. : Algiers, Egypt, Abyssinia, Socotra ; Cape de Verde Islands

southward through Trop. Afr. to Angola, Macalisberg, and Marcaren Isles,
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Clarke says
—

" Perhaps the commouesfc fern of North India, extending over

the plams to every village." 1 suspect he means this to apply to the Lower

Provinces of Bengal. I doubt if tliis fern can be found in many villages in the

dry parts of the North-Western Provinces, though I think T used to see it in

Rohilkhand. There is a specimen at Saharaupur from Calcutta, collected by

Clarke, and I have seen it growing on the . walls of houses there. The fern

likes water, and in swampy ground grows to a much larger size than is stated

in the Synopsis. In Kumaun I have gathered it wiih fronds 8 feet long : this

was by the bed of a stream, on limestone tufa. But P. longifolia will grow on

dry cliffs, as it does in Mussooree, at over 6,000' elevation. Baker says
—" veins

close and fine, usually once-branched." A second branching is very frequent,

and in two of my specimens, from Rawalpindi and KumauUj both infertile,

I see that the ultimate veiulets frequently unite before they reach the edge

—

forming loops.

2. P. cretica, L. ; Syn. Fil. 154 ; C. R. 462 ; Bedd., H. B. 106.

P. Ma, Wall., Cat. 95.

Teans.-Ind. States : Bavaul and Swat, 4-6500', Harriss, Gatacre.

Kashmie : Clarke iin " Rev."'''; " common Jhelam Valley 4000' down," MacLeod in

List ; Eattan Pir 6000', Gammie.

Punjab—Hazara Dist. : Black Mt.—Machai Peak, Gatacre, Trotter (in List of

Punjab Ferns). Chamba; McDonell (in List); Kajiar 6500', Trotter; ManAi State

5-6000', Trotter ; JTmZZ?* 6-8000', Trotter, Coventry; Simla Reg.—"very abundant

in certain parts of Simla, especially on the Sutlej side of the spur, between 5500,

and 650Q'. It disappears above 8000'," Blanf. 3500' Gamble, Collett, Bliss.

N.-W. P. : D. D. Dist.—Jaunsar—Deoban Mt., Duthie's Collector ; Kupin Valley

4500', C. G. Rogers ; Mussooree 6-7000', very abundant in places; T. Garh.—Phedi

4-5000', Duthie ; Brit. Garh. 4-5000', Duthie ; Kumaun 3000'—8000', S. and W.

Hope, Davidson, Duthie.

DiSTEiB.

—

Amer. : Florida, Mexico and Guatemala. Europe : Corsica and Sardi-

nia, Italy, Crete, Tyrol, Caucasus. Asia : Ural, Arabia, Persia ; N. Ind. (Him.)

Sikkim, Hook -fil. 8-9C00' ; Assam—Kohima 5500', Clarke ; Bengal—0-6000', com-

mon, extending far into the Plains, as at Dhaka and Chittagong, Clarke.

S. Ind.—Deccan ; Madras Presy.—very common, from sea level up to 8000', Ceylon.

Burma. Malay Penins. Philippines. Fiji and Sandwich Isles. Afr. : Abyssinia,

Natal, Cape Colony, Bourbon,

Clarke says the species is very variable, and he gives an amended description,

intended to separate this species from P. peUucida, Presl., and P. crmata, Sw. I

have not seen P. pdliwida growing, but I can see no resemblance to P. cretica in

herbarium specimens of it. And P. digitata^ WaU. {P. stemphylla, Hk. and

Gr.), which Mr. Baker places as a variety of P. cretica, and Clarke as a variety

of P. peUucida (which does not grow in N.-W. India) is quite distinct, from

both. I have seen no variation in P. crefe'ca except that rarely a fertile frond
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liaa broad piniiEe, and, as rarely, a sterile frond, which noi-mally has broad sen-ated-

edged pinnse, has some patches of sori ou it. The rhizome is creeping : stipes

approximate, but in progressive order, not tufted ; and the plant forms large

o. P. digitata, Wall. Cat. No. 91. P. stmopliylla, Hk. and Gr., Ic.

Fil., t. 130. Pteris cretlca, L., (3, P. stemphyUa, Hk. and Gr., Syn. Fil. 154.

Pteris pelhwida, Presl.. var. sienophf/Ila (sp.), Hk. and Gr., C. R. 463 ; Bedd
,

H. B. 107 (as Clarke).

Punjab : Clmmha ; McDonell in MS. List of Chamba Ferns identified at Kew
;

Simla lSe</.—Mashobra, 7000', below Sipi (Sibpur) 5500', Bliss, 1890, 1891, 1892.

N.-W. P. : B. D. Dist.—Mussooree, not uncommon, 5-6000' ; near Jharipani 4800'

iu quantity, Hope ; in the Diin in several places from below 2,500' to 3,000', Hope,

Gamble ; T, Garli,) Lev. 1872 (named by him P. daotylina, Hook.) ; Mussooree and

Chakrata Road, Hope ; Xumaun—Bskgeswa.): SOCO', S. and W. 1848, Trotter 1891 ;

Sarju Valley and elsewhere, "grows in dense shade," MacLeod 1893.

DiSTEiB.— Asia: N. Ind. (Him.) Nepal.

As I have already stated, under P. cretica^ I consider this fern quite distinct

from that species, and also from P.pelhicida. I therefore give it as a separate

species, and Wallich's name, P, digitata, being the older, must hold good.

Wallich's lithographed catalogue, which, on account of the wide distribution

made of tlie plants enumerated in it with lithogi'aphed tickets cut out of it, is

held by the Kew and other authorities to be equivalent to publication, is dated

(the Preface) 1st December, 1828. The " Icones Filicum " of Hooker andGre-

ville, in which the plant was described and exactly figured, waspublished in 1831.

Synonyms therein given are

—

Pteris stmophyUa, Wallich MSS,, 1829, and P,

atigusta^ Wall. MSS. 1825 (non Bory). The habitat cited is- "in Napalia,

Wallich, 1818," and it is remarked—" Nearly allied to Ft. Imta of Wallich's

MSS. (from Nepal) and the European Ft. cretica ; but it may be known

in both by its quite simple pinuEe and the entire margins." The entry in

Wallich's catalogue is " Pteris digitata. Wall, in Herb. 1823, Napalia, 1820."

Some specimens in the Kew Herbarium are named " P. digitata,

Wall." in Wallich's own handwriting, and 2 sheets have tickets of Wallich's

P. angusta, Wall. 1818, but none are narked P. stmophyUa, The name

adhered to in the catalogue, P. digitata^ must be accepted. P. /fc/'a,' Wall., is

P. cretica.

Mussooree—unless some still unknown place in Nepal is—appears to be the

headquarters of the species, and in several localities there and in the neighbour-

hood it is plentiful. It often grows at the foot of and under rocks and cliffs,

in shady places, but in single plants, and never m deiise clumps and beds as

p. cretica often does. The longest and most upstanding plants 1 have seen
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were in the forest behind (east of) Jharipani, the half-way halting place on

the road up to Mussooree, alt. nearly 5000', growing in clayey soil away from

rocks. I have kept only one of these plants, and find it has about 20 stipes

springing in a tuft not so thick as a finger. The stipes of some of the sterile

fronds are 15" long, and of the fertile ones 20". Some of the fronds are 1 ft.

in length. I have a plant wholly a-pinnate, i. e., all the 12 fronds (there are

numerous broken stipes besides) are perfectly simple. The sterile fronds of

this plant have stipes up to 5 in. long, and fronds up to 9 in. There are only

two fertile fronds : one has stipes 9 in. and frond 9J in. long. A specimen of

P. peUuada, Presl., from the Nambur Forest, Mann, is subdimorphous, like

P. dirjitata : the fertile frond much the longer, with one pair of tide picnge.

1. P. dactylina, Hook., Syn. Fil. 155 ; G. E. 463 ; Bead., H. B. 107.

N.-W. P. 5 B. D. Bigt.- Jaunsar, near Deoban 8000', Herschell 1879, 9000',

Mackinnons, "between Bodyar and Deoban, Mrs. J. Sladen, coll. for Hope, 1880,

Lokandi 8-8500', Gamble 1892 and 1894 ; Zm7B«mw—Pindar Gorge, near Dwali 8000',

Trotter 1891.

Di&TniB.—Asia: N. Ind. (Him.) NepSl-East ; Sikkim up to 12,000'; Assam—
Khasi Hills, 4200'. China—Szechwan Prov., Faber and Henry^ Yunnan, Belavay.

Clarke doubts the East Nepal locality, which is that given for a specimen in

the Kew Herbarium If that is not an authentic record—though it is not an

improbable one—there is a gap in the distribution between Kumauu and

Sikkim. The shorter gap between Jaunsar and Kumaun ought to be filled up.

This fern need never be confused with P. cretica and P. digitata. It has a

long though rather slowly creeping rhizome like that of P. c/retica, though not

so thick ; but the stipes are like thin stalks of gmss, whereas those of P. cretica

are comparatively thick and veiy wiry. I have not seen P. dactylina growing,

but I possess what Mr. Baker on seeing it pronounced to be a " champion "

specimen : it was collected in Jaunsar by the Messrs. Mackinnon, This has a

bit of rhizome 4-| inches long, with about 36 fronds springing from all along it,

presumably of one and the same year's growth, very few of which are soriferous.

This plant is 16—17 in. high : longest stipe 14'', with a frond of only 4 in.

fertile. Most of these fronds have a central terminal pinna, on a prolongation

of the stipe, and a pinna springing from the stipe on each side, which side

pinnae unmediately divide each mto two, making apparently five pinnse, which

spread out. These fronds are really tripartite, the two side parts forking, A
frond collected by Mrs. Sladen, has apparently 7 pinnte, the lowest pair forked

making apparently 4, and 3 pinn* taking off together from the main rhachis

which is prolonged for nearly half an inch beyond the springing of the lowest

pair, I find the same, apparently 7 pinnse, in some of Mr. Gamble's specimens

taut also some fronds having apparently 9 pinnai, as the lowest pair split each
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into 3, aud there are the triplets above. I had, long before seeing this, noted

the number of piunee of this fern as being sometimes 9, but I cannot now find

such specimens.

5. P. quadriaurita, Retz.; Syn. Fil. 158 ;
C. R.465 ; Bedd. H. B,, 110.

Kashmir : Trotter (in list of Punjab Ferns)— Eattau Pir 8000', Gammie : small

and sterile : may be young P. excelsa, Gaud.

Punjab : CJiamba (McDonell in List) ; Dalhousie .5000', Trotter ; Kangra Vy. List.

—Dharmsala 8000, Trotter ; Martdi State 6500-7000', Trotter ; KMu 6-8000', Trotter,

Coventry ; Sivila Beg. 4-8600', common.

N.-W. P. : I>. B. i?is^—Jaunsar 7500', Gamble ; Mussooree and Landour 6-7000',

common ; T. Garh. 3-8000' ; Kumaun 4-10,000', in many places.

DiSTRiB.—"All round the world within the Tropics, and a little beyond them,"

(Syn. Fil.). Amer. from Cuba and Mexico, southward to Brazil. Asia'.'S, Ind. (Him.)

Sikkim, Assam and Bengal (Chittagong) 0-7000' " very common, but not found far

from the hills " (Clarke in " Eev."). Kohima and N. Manipur, Clarke. Centr. Provs.

Ind.—Pachmarhi, DutMe. S. Ind.—up to 8000' " very common.". S. China. Japan.

Ceylon. Malay Penins. and Isles. Polynesia. Trop. Australia—Kockingham Bay.

Afr. : Angola, Zambesi Land, Natal, Madagascar.

The Synopsis Filimm gives no varieties of this protean species, but mentions,

as synonyms, a number of forms got in various parts of the world. Mr. Clarke

has given an " expanded " diagnosis to include what he calls trifling varieties,

namely P. nemoralis, Hk. and Bauer, F. aspmcaulis. Wall., P. pectinata, Don,

P.pyrophylla^ Bl., P. spimscmis, Presl., and P. subquinata, Wall., and has made

interesting remarks about some of them. And besides these he makes three

varieties— w^a/of ; Masiana (completely bipinnate but graduating into the type) ;

and Elummna (sp.) Agardh, which are not recorded from N.-W. India, and

are therefore here disregarded. I may mention, however, that Beddome says

Clarke's var. major has arched (inarched ?) veins and is, therefore, Camptma

Uawita. According to Clarke, P. sulquinata, Wall., with 7-5 pinnae only, is

not worthy a separate name ; but Beddome in the Supplement to his Hand-

book gives it a prominent place as var. < subgidnata, Wall., with a full

description. Specimens so named in Gamble's collection, from Sikkim, except

that they are of much thinner texture, and have rather shorter and broader

pinnules, are practically the same as the fern got in Kumaun, which I identify

as Wallich's plant. Forms of P. qimdriaurita with setae on the upper side of

the rhachises and costse are got in the N.-W. Himalaya ; and another has an

asperous stipes, with stipes and rhachises red-coloured. But there is another

form beautifully red, with quite smooth stipes. I do not think any separate

species could be set up from the N.-W. Indian material ; but more in that way

might be done with North-Eastern plants, judging from some specimens in

Mr. Gamble's collection : one has a stiff spine at the point of each segment.
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A Mussooree specimen of the type plant, I got long agoi has 9 ears—3 on each

side of the two lowest pinnse, 1 on each of the two next above, and the 9th on

one of the third pair. And I have another frond which has a remarkable

development : it has deflexed ears on the three lower pau-s of pinnse, and

abnormally developed inferior lower segments up to the seventh pair ; but it

has also ears pointing upwards on the superior side of the lowest pair of pinnse

two on each of them. These are not so large as the ears on the inferior side

but yet are about two inches in length, deeply pinnatified, and fertile Hke the

rest. I have seen a frond collected by Mr. J. Marten, in Chamba, of which the

fifth lowest pmna on the left side is prolonged, and as compound (bipinnate) as

the frond itself,—the pinnules equalling in size the pinnae of the main frond.

I have not seen on N.-W. Indian specimens of this fei*n the adventitious buds

which are found on specimens from elsewhere, and are mentioned in books.

Thinking these to be parasitical growths, I referred the question to Mr. G.

Massee, F.L.S., of the Eoyal Herbarium, Kew, and he kindly looked up the

subject, and showed me that Giesenhagen, in " Flora," 1892, says the abnormal

growth is due to the presence of Taphrina Laurmcia, Giesh. A similar growth

on Aspidmm anstatum, Sw., is caused by Taplirina cornuc&rvi, Giesh.

6. P. SUTbOLUinata, "Wall. Cat. 104. P. qmdriaurita, Eetz., Syn. Fil.

158 ; 0. R. 465. P. guadrianrita, Retz., var. subqidnata (Wall.), Bedd.

.

Suppl. H. B. 23. Plate XVII.

The following is Beddome's description :—
" A small form, 8-10 inches liigh ; stipes stramineous ; fronds short deltoide

lateral pinnae, often only 1— 2, rarely 3—4 pair, with a large terminal central

pinna, segments long, nearly equally broad thi'oughout, spreading at right

angles from the midrib, lower basal segments of the lower pinnae only slightly

enlarged and pmnatified, or quite entire and uniform with the others.

" Nepal {Wallich), Kumaun SOOO', at Bagasar {Strachey and Winterbottom).

Lachen Valley, " Sikkim," (Levinge). Mr. Levinge's specimens are more

slender than Wallich's type, more papyraceous in texture, and furnished with

a broad, white band down the centre of each pinna ; it would be a very pretty

plant for cultivation."

N.-W. p. : Brit. Oarh.; (Found among the Mackinnons'' ferns, without ticket: they

think it was got by Mr. P. W. Mackinnon in B. Garhwal in 1881—3 small fronds

stipes incomplete) •, Kuinaun—Sarju Vy„ Bagesar 3000', S. and W. 1848, (named P.

suiquinata by them) ; Mandal 6000', Davidson ; between Takala and Bagesar, Duthie

1884, No, 3704 ; Chipla, Kamsukh (Duthie's collector) -1888, No. 8024 ; Sarju Vy., near

Kupkota, 12 miles north of Bagesar 3-4000', Col. E. Swetenham, comm-. to Hope

1890; Gori Ganga and Sarju Valleys, 3-7000', MacLeod, 1893.

BiSTRiB.—Atia : N. Ind. (Him.) Nep^l, Sikkim.
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In the British Mnsenm in a wrapper
—

" 22, qiuidriaurita^ quinata^ India "

—are two old sheets (1829 watermarii), without tickets, but enfaced—" Ftms
guinaia, Wall, in Herb." : also a sheet from Duthie, No. 3704 (see above)

with 2 fronds which have only 1 pair and a terminal pinna each. And there

is a sheet with a ticket

—

^' Fteris quinata^ Wall., E. Napalia, January, 1818,

Goalmulia, Looh." A. sheet from J. Smith's herbarium
—

" Pttiis svlqimuila.

Wall. Ag. mon. 25 Syn. P. qiiadriaurita, Hk., Nepal, Wallich, Sp. Fil. 2, p.

179," suggests Clarke's P. suhindivisa from a low level in Sikkim.

The stipes and rhachises of this fern are pale straw-colom-ed to yellowish-

brown. All the specimens I have seen have, I think, one large ear on each

pinna of the lower pair. The pinnae are exactly opposite, and the lowest pair,

with its ears, forms a flattened, unequally armed, St. Andrew's Cross.

All the Kumaun specimens, from Strachey and Winterbottom's time, 1848,

to Mao Leod's, 1893, agree with Wallich 's type, and are identical in every

respect, and seem t,o me quite unlike P. quadriaurita.

7. P. excelsa, Gaud.; Syn. Fil. 159 ; C. R. 467 ; Bedd. H. B. 114.

Kashmir.—? see under P. quadriaurita.

Punjab : CZiam&a—Dalhonsie 6000', Clarke, EaTi Vy. 7000', McDonell, "common "
;

Kullu 6-8000', Coventry 1894 ; Simla i?^^.—Simla 5-6000', Ecls^ew., Bates, Gamble,

Collett, Blanf. Trotter, Bliss ; Mahasu 7-8000', T. T.

N.-W. P. : D. D. J5«««.—Jaimsar—Harianta 8000', Gamble ; Mussooree 5-6500', not

common, Herschel, MacKinnons, Hope; T. ^'flr/t.—Dhakara 5000', T. T., Herschel

;

Kumaun— W^klWah ; near Naini Tal 6000', Hope 1861, Lev. 1874, Pindar Gorge

7500-8000' Trotter ; Gori Ganga Vy. 7000', MacLeod 18y8—" only one plant seen."

DiBTEiB.

—

Asia : N. Ind. (Him.) Sikkim 8-9000', Sir J. D. Hooker ; Assam—Khasi

Hills, /e»*<Zow, Godwin Austen; North Cachar Hills f^SOO', Mann ; 'Bmraa, Wallich.

China—Szechwan Prov., Henry, Faber. Philippines. Sandwich Isles. Hildehrand,

Heller 1895.

Blanford says :
—" Very rare " (in the Simla Region). " Apparently

restricted to well-shaded spots by the margin of streams. I have collected it m
two places at 5500' and 5800', but I have not met with it dm-ing the last

few years, the original sites having been devastated by wood-cutters and cattle,

or exliausted by collectors." But Mr. Bliss has found the plant since then in

several localities.

Clarke thinks the Philippine station an error, and the Burma (Ava) one doubt-

ful ; but China must now be added as a habitat. I can confirm Clarke's

observation that the veins are not rarely 3*—4 branched, i. e., a vein is like a

tuning fork, each fork forking again, and occasionally these secondary forks

unite with each other. In the decarront bases of the pinnules or segments

some veins spring from the rhachis and not from the costa, as occurs in many

other ferns. On. the upper side of a frond I see a short seta or gland at the



PJ.ATE XVII.

J.>].i''ncb de,.

FTERIS SUBQUINATA Wall.

1. Portion of a frond, natural size.

2. Sagments from a pinna x 2.

3. Riliiromti and stipes of another irond.

A.G. Chowdliary liLh:
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base of each cosba. The involucres are olive-gieen or olive-brown. The

pinnae in large fronds are sometimes almost completely pinnate, but the pinnules

are sessUe with a broad base. In a frond from the Mackinnons I find the

terminal pinna 13 in. 1. by 5^ in. br., and a pair of side pinnse 13 in. by 6 in.

The fern loves water.

Sub-genus P^sia, St. Eilaire..

8. P. aquilina, L. ; Syn. Fil. 115 ; C. R. 468 ; Bedd., H. B. 115.

Tkans-Ind. States : Baraul 7000', Harriss, Gatacre.

Kashmie : Gilgit.—Shankargarh (?) Dr. Giles ; Gulmarg, Nagmarg, Sonamarg.

Punjab : Sazflffl,—Black Mt., Duthie, near Thandlana 8000', Trotter. Chamha
;

Kullu ; Simla Beg. : common.

N,-W. P. : JD. D. Dist. ; common in the Himalaya, and once seen in the Diin near

foot of hills below 3000', Hope ; T. Garh, ; Kumaun.

DiSTEiB.— '< All round the world, both within the Tropics, and in the North and

South Temperate Zones, unless it be absent from South Temperate America, from which

there are no specimens inKew Herbarium (Syn. Fil.), (S. J.we J*. Brazil, var. esculenta.

Europe : universal, except in the extreme north, and never an Alpine plant : range in

the British Isles said to agree closely with that of corn cultivation, and in the Scottish

Highlands never above 2000'" (^rii^ew, in "European Ferns'"'). .4««a ; N. Ind.

(Him.) very common j Assam—Khasi Hills 2-8000', common. S. Ind.—Deccan

;

Madras Presidency. Burma—Tenasserim. Malay Penins.,and Eastward to Australia

and N. Zeal. Afr. : Cameroon Mts. ; Abyssinia.

This fern is so common in the Himalaya that few specimens are to be found

in herbariums in the North-West. But I have never seen such thickets and

fields of it as are common in the United Kingdom.

Sub-genus Campteria, Presl.

9. P. biaurita, L. ; Syn. Fil. 164 ; 0. R. 469. Gamiitma Uaurita, L.

(under Pteris), Bedd., H. B. 116.

N,-W. P. : D. JD. Dist.—In thei Dun 2000' and upwards, by streams or springs,

Mackinnons, Hope ; Garhwal—Clarke j Kumaun—Barmdeo, 900', S, and W.; Gola

Valley 3-4000', Hope.

DiSTRiB.—The following is the entry in Wallich's Catalogue, under 106, Pteris

nemoralis, Willd., which is given aa a synonym by Clarke, though not by Willdenow

himself, who says they are different :—" Pteris nemoralis, Wild, species admodum

varians.

r. Napalia, 1820, ' est Pt. tiaurita ' i i. Montes Av^, 1826..

(in Hook's writing). 5. Montes ad Sylhet, De Silva.

2. Penang, 1822, 'est Pt. biaurita
'

6. Kumaun, R. B.

(in Hook's writing), 7. Pt. biaurita and Pt. quadriaurita:

3. Hurdwar et Dehra Dun, 1825. | Herb. Hegra."

The plant seems to be found in almost all the warm parts of the globe :

—

Amer.—
Trap.: from the W. Ind. southward to Brazil. Asia : N. Ind. (Him. and Sub-Him.

Valleys)—Sikkim and Bhotan,. up to 6000' ; Assam—Dharang, Khasia 0-6000'.

Biengal—extending over the plains to Dh^ka,. Pnbna, Ac, ParasnSth Mt. 4400'.
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S. Iml.—The Deccan and Western parts of Madras Presy. up to 6000', not common.

Ceylon. N. Burma and Andaman Islands, Kurz.^ Malay. Penins. and Isles.

Tonkin. S. China. Australia.

Baker, Clarke, and Beddome all say this species differs from P. quadriaurila

only in the venation ; but I must maintain that, apart from the difference in

venation, the two species are abundantly unlike, and that no one knowing

the two in growth, in N.-W. India at least, could ever mistake the one for the

other. The form P. mmoralis^ Willd., or a form which has both free and

inarched venation on the same frond, is got in the Dehra Dun ; and I have

one small plant, less than 18 inches in height, altogether without inarched

venation, but with forked veins, springing from the rhachis between the seg-

ments, wliich sometimes unite with the lowest costal veins. A large plaat from

the Dun has stipes 26 in., and frond 34 in. in length. These are 14|- pairs of

pinnae, of which the lowest pair is over 12 in. 1. by almost 3 in. br. : these

are bipartite, the secondary pinnae being 10 in. 1. The terminal pinna is

nearly 9 in. by 1J in. The lowest pinnae of P. biaurita are, I should say,

always bipartite ; but I have never seen more than one descending pinnule or

ear on each side : Clarke says there are sometimes two or three.

From Selim, below Darjiling, at altitudes of 1,200 and 1,500 feet, respective-

ly, Gamble has two very different-looking plants, both of which he names

P. Uawita^ and both of which are Gampteria : one has dark-coloured rhaohises,

8-10 pairs of pinnae, and broad, blunt, approximate segments : the other is

much paler in colour, with straw-colom'ed rhachises, 8-15 pairs of pinqae, with

long narrow far-apart segments. This latter is what is supposed to be P. nemo-

ralis, Willd., as the veins of contiguous segments often miss connection below

the sinus ; but it is quite different in cutting, colour, and appearance from my

Dehra Dun specimens above described : the venation only is similar.

10. P. "Walliclliana, Agardh ; Syn. Fil. 65 ; C. R. 469. Camptma

Wallkliiana, Agardh, Bedd., H. B. 118.

Punjab : Chamha—Clarke, McDonell ; Kangra Vy. Dist.—Dharmsala, Edgw.,

Clarke ; Kullii 6-8O0O', Trotter, Coventry ; Mandi State 5-6000', Trotter.

N.-W. P. : " Garhwai;' T.T. ; T. Garh., 5-7000', Mackinnons, Ganges Vy. 5-6000',

Duthie ; Kumaun—•Wallich, K. Blink. (Pi. uviirosa, Wall.), S. and W. Ql't. ninlrosa)

Davidson, Trotter.

DiSTEiB.

—

Asia:^. Ind. (Him.) Sikkim, Bhotan 3-8000'; Assam—Khasi Hills

S-6000', common ; Manipur, Clarke. Java. Japan. Philippines. Samoa.

Sub-genus Doeyopteris, /. Smith,

11. P. ludens, Wall. ; Syn. Fil. 166 ; C. E. 470. Doryopteris ludms.

Wall., Bedd., H. B. 120.

Trans-Ind. States : i?a?•««?•—Ziarat Valley 5000' and 8000', General W, Gatacre,

Jun» 1895.
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DiSTRlB.

—

Asia : N.-E. Ind.—Assam, Naga Hills, Nichugardh 750', Clarke ; B.

Manipur, Chattick 5000', Watt, " very abundant." Bengal—Orissa, Balasore Hills

Blanf. ; Chitagong Hills up to 1000', Iioxb%bTg\ Clarlie, King. Burma, on the Irrawa-

dy, Wallio\ "Burma,'' Kiirz; Maulmein, Lolh, Parish. Malay Penins. Philip-

pines.

Collected by Brig.-Greneral (now Sir W.) Gafcacre, when with the Chitral Forfc

ReHef Expedition :—2 sterile fronds only, without rhizome (which should be creep-

ing) ; one—from 8000' alt., about 2|- in. 1. by barely 1 in. Iff., entire, cordate-

lanceolate, and the other—from 5000', about 4 in. 1. by 4J br., with two pairs

of lateral, oblong, rather bluntly-pointed lobes, the lowest of which has a pair of

subsidiary lobes, deflexed. The stipes, mam and secondary rhachises are gla-

brous, and almost black : the veins are hidden in the coriaceous lamina. (See

my paper on the '' Ferns of the Chitral Relief Expedition," in " The Journal

of Botany^'' March, 1896, p. 122). I compared these specimens with sterile

fronds of P. ludens from the Ohittagong Hill Tracts, in Mr. Gamble's collection,

and found them identical, though the cutting varies ; and Mr, Gamble agreed.

The most westerly extension of this species before known is in Orissa, in the

Indian Peninsula, in about 21^° N. lat., and 86° E. long., up to 1000 ft. alt.

Other known habitats are (in India) the Naga Hills in Assam, at about 750 ft.

alt. ; the East of Manipm-, in about 23° N. lat. and 94° E, long., at an altitude

of 5000 ft. The Ziarat Valley, where General Gatacre got the plant, lies to

the south of Chitral, north of the Lowari (or Lowarai) Pass, in about 35° 25'

N. lat., and 71° 50' E. long. Snow must lie in the Valley for many months

in the year at the altitude of 8000', and perhaps even down to 5000'.

In "the Botany of the Chitral Relief Expedition," No. 9, Vol. I. of " The

Records of the Botanical Survey of India, Calcutta, 1898^" I find the follow-

ing note by Mr. Duthie regarding this fern :

—

" In reply to a letter to General (now Sir William) Gatacre asking for

fmther particulars regarding the localities of this very interesting

fern, I received the foUowiug information :
—

' This fern was found

growing in many places in the Ziarat Valley at 5000 feet, near

the Kaffir Rock (about 3J miles north of Lowari Pass, -on the road),

a well known spot by reason of the Kaffirs from Kafiristan select-

ing this wild spot to set upon and murder caravans passing thi'ough

the country. The valley hereabouts is a veiy sheltered spot, a

beautiful stream runnuig down the centre, the hills clothed with

flowering Shrubs, and the valley filled with the white peony.

Undoubtedly snow lies here dm-ing the winter, even down to 5000

feet, but the place is warm and sheltered from wind ; the soil is

very rich, and streams from the smnmits of the hills are always
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pouring through fissures into the valley below. This fem was

also seen growing in several places on the hill above on the west

side of the valley, where water runs out of rocks at 8000 feet.

The ground here must be under snov/ for certainly four months, if

not more. There is close by here a crater, apparently of volcanic

origin, which may account for the fern being found here, but no

difference was perceptible in the temperature of the water."

Another remarkable westerly and northerly extension of a tropical fern is the

case of Lygodium microphyUum, A. Br,, which also was found by General Gatacre

in the Ziarat Yalley, at 5000' alt.

Genus 17.—CERATOPTERIS, Brong.

1. C. thalictroides, Brong. ; Syn. Fil. 174 ; 0. R. 471 ; Bedd., H.

B. ]23.

Punjab : " in rice fields ''—Eclgew, in Herb., Saharanpur. Chaniba—Eaipur 3000'.

Clarke; Kangra Vy. Z>«f. "in rice fields" in Herb. Calcutta ;"MundV (Mandi

State ?) Jacquem. ; Earnal District, J. R. Drummond (,Jide Trotter); Sirmur Stat^—
Kiarda Dfin (seen'by J. R. Drummond, ^lie Trotter).

N.-W. P. : J). D. Bist.; Jaunsar—near Kalsi 1500'. Gamble; D. Btn West,

Maekinnons; D. Diin East—Nakraunda 1900', Hope 1886 ; Raspana R. below 200 0',

Angus Campbell 1889 ; Kviniaun^ Wallich (or R. Blink.) in Herb. Eort. Kew.

DiSTBiB "Throughout the Tropics in quiet waters," (Syn. Fil.). Amer. :

S. Florida, Mexico, and W. Indies southward to Brazil. Asia : "Arabia Felix "" and

S.-E. Arabia. N. India—Nepal, Waliieh ; Sikkim Bhotan ; Assam—Goalpara, Mann
;

N. Manipur ; 3000', Clarke ; Bengal—Shdhabad Dist. Lev, ; Chutia-Nagpnr, Eev. A.

Camphell. Centr. Provs. Ind.'—6 stations, Duthie. Centr. Ind., Clarke. S. Ind.

common (Jide Beddome). Burma—Great Coco Island, Dr. Prain ; Nicobar Islands,

Kurz. Singapore, Wallioh. Java, Philippines. Japan. China. Hongkong. Afr. :

—

W. Trop. ; Angola ; Madagascar.

Beddome's description amends 'that in the Synopsis Filimm as regards the

veins, which anastomose distantly in the fertile fronds, and closely in the sterile

ones. But I would add that in pressed and dried specimens the whole fertile

frond—stipes, rhachises, and lamina—appears homogeneous, and the stipes even

is veined. Living plants should be examined as to this.

I have seen this fern in its natm'al state only in the Dehra Dun. Mr. Angus

Campbell and I were on an elephant, picking out a line for the proposed railway

from Hardwar to Dehra (since constructed and lately opened for traffic), and on

seeing water draining from a swamp I said
—

" this looks like a place where

Ceratopteris would growl" I had hardly spoken when I saw bright green patches

in the water, and told the '' Mahaut " to get down and hand up a sample : it

proved to be this fern. Both here and at Mr. Campbell's station, -a few miles

westward, the plant Wiis of com'se rooted, as there was a considerable cmTent.
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Genus 18.—BLECHNUM, Linn.

1. B. orientale, L.; Syn. Fil. 186 ; C. R. 474 ; Bedd., H. B. 132.

N.-W. P: T. Garh.—iOOO', Mackinnons 1879; Nort?t, Oudh, in forests, K.

Thompson 1870.

DiSTEiB.

—

Asia : N. Ind. CHim.) Nepal, Sikkim ; Assam—Khasi Eills up to 4000',

Garo Hills. Bengal—North and East, near the Hills; Chutia-Nagpur—Palamow,

JOr.J. J. Wood. Centr.Provs. Ind.—Pachmarhi3,000',ilfj-«. C. Morris, Ceatr. Ind. ?

Clarhe. S. Ind. up to 6000', common. Burma—Maulmain, Parish. Ceylon. Malay

Penins. and Isles. S.China—Hainan, SareoocS. Polynesia. Australia: Queensland.

Genus 19.--W00DWARDIA, Sm.

Sub-genus Enwoodwaedia.

1. W. radicans, Smith ; Syn. Fil. 188 ; C. R. 475 ; Bedd. H. B. 135.

Kashmir : Basaoli 5500', Clarke.

Punjab : Chamla ; McDonell (in List). Mandi State 7500', Trotter ; Kullii

6-8000', Trotter, Coventry; Simla Reg. 5-6000' "common on steep, weil-shaded

banks, close to streams, below 5500' " (Blanf .) ; Bisahir, Lace.

N.-W. P. : D. D. i)»««.—Jaunsar—Thadyar 5000', Gamble ; Mussooree 6-6500', not

uncommon ; Kwnaun—4-8000', common.

DiSTRlB.

—

Amer.: California, Arizona, Mexico, and Guatemala. Europe: Spain

Portugal, Italy, Sicily. Asia : N. Ind. <Him ) Nepal, WalUch ; Sikkim, Bhotan,

3-8CeO'. Assam—Khasi Hills 4-5000', not plentiful; Garo Hills, Bay, Sumatra

and Java. Philippines. China : Szechwan Prov.—Mt, Omei, Faler ; Ichang Prov.

Bancoch. Afr. : Azores, Madeira, and Canaries; Congo ; Abj^ssinia.

The description of the genus in the Synopsis Filimm is incorrect as to the

position of the sori, in W. radicans at least : they are not " placed in rows

parallel with and contiguous to the midribs of the pinnce and pinnule^::^? The

fern is not bipinnate, and there are no rows of sori parallel with and contiguous to

the midribs of the pinnae. The sori are placed in the segments of the pinnje

only one sorus on the lower side of a segment being below the sinus. The

description in Beddome's Handbook of the species is correct in this respect.

In the Historia Filimm Smith says of the genus
—

" Sori oblong, contiguous

forming a sub-costal, medial, row."

Clarke says the Indian form is erect, and not so fine as the pendent plant in

Madeira and the Canaries. When it grows to a fair size W. radicans cannot

stand upright, and if it did it could not root from the buds (one and sometimes

two) which are found near the point on almost every frond. In India it often

grows on steep banks, as Blanford says, and there is pendent. I have seen

fronds up to 8 feet in height, and bending over running water.

Genus 20.—ASPLENIUM, Linn.

Sub-genus Thamnopteeis, Presl.

1. A. Nidus, L.; Syn. Fil, 190 ; 0. E. 475. Thammpteris Nidus, L.,

Bedd., H. B. 137.
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N.-W. P. : ZwwiaM«.—Edmganga Vy., 2500', S. and W.; Gori Valley, Hear Askofc

84000', Duthie's collector ; Gori Valley 2-3000', on trees, Duthie.

DiSTRiB.—J.«2a : N. Ind, (Him,)—Nepal, Sikkim; Assam, and through the plains of

Bengal to the southward of Calcutta, and to Chittagong. Malabaria. "Typical Nidus

l)as not yet been found in the Madras Presidency " (Beddome in Handbook.) Burma

—

Rangoon. Ceylon. Penang. Tonkin. Borneo. China—Row Loon, Chusan. Japan—Bonin

Islands, Formosa. Polynesia—Samoa, Society Islands, Kew Caledonia. Avstralia : —
Norfolk Island, Lord Howe's Island, Queensland. Afr. : Mascaren and Seychelle Isles.

A frond in the Kew Herbarium, got by Hooker fil. in Sikkim, is remark-

able by having a lobe projecting 2^ inches beyond the margin of the frond,

towards the apex, with a midrib of its own, 4 inches long from the main

rhachis, with veins and sori normal to it. There is a similar frond in the

British Museum, marked "Khasya (?). H. and T."

Sub-genus Euasplenium.

2. A. ensiforme, Wall.; Syn. Fil. 191 ; C. R. 476 ; Bedd., H.B. 141.

Punjab : Simla i^e^r.—Simla 6000', Edgew., Col. Cruikshank, Bliss ; Hatu Mt.

Dr. Cuttell 1875, Bagi 9200', Bliss 1891 ; Bisahir 5000', Lace 1891. Karnal District

(in the plains) below 1000', Drummond (Jide Trotter).

N.-W. P.: B. D. Dist.—Jaunsar 5500', C. G. Rogers ; Mussooree, Mackinnons, Hope,

T. Gark. Vicary 1832, No. 11, in Herb. Hort. Saharanpur ; Kedar K^nta Mt. 7-8000,

Herschel ; Brit. Garh. 7-8000' Duthie ; Kumaun 6-80O0' ; apparently not uncommon.

DiSTRiB.

—

Asia : N. Ind. (Him.)—Nepal, Wallich, J. Scully ; Sikkim and Bhotdn,

4-9000', common. Assam

—

Orijffith^ Mann. Burma—Tenasserim. S. Ind—W. Forests of

Madras Presidency. Ceylon. Afr.: Madagascar, Mrs. F. Gregory, in Herb. Hort. Kew.

J. Smith noted on a sheet of Walhoh's from Nepal
—

" Stains paper pink in

drying," and Clarke and Beddome have noted this property of the plant ; but ifc

does not always do so. I imagine this depends on the age of the fronds, which

remain on the plant, I think, for at least two years. The dye penetrates through

several sheets of thick piper, and does so for years after the plant has been dried.

Gymmgramme elUptica, Baker, from the Dehi'a Dun District at least, also has

this property, Blanford says A. ensiforrm is very rare in the Simla Eegion.

3. A. alternans, Wall.; Syn. Fil. 194 ; 0. R. 471) ; Bedd., H. B. 142.

Afghan. : -"Alipore," Griflath in Herb. Kew.

Trans-Ind. States : CMtral i^W ; Baraul 5500', Harris; Swat iOOO', G&tacTe.

Kashmir : Jacquem., Wiuterbottom ; 7500-8000', Trotter, 7000' Gammie ; "common

below 4000'," MacLeod.

Punjab : Salt Range ; Mt. Tilla, Aitchison, '' profuse "
: Hasdra—Black Mt.,

Duthie, Oertel 5000', near Kalapani 7000', Trotter, Murree, Dr. Fleming. Cliamha,

T. Thomson, McDonell (in List) ; Dalhousie—Dyas (JiAe Clarke) ; Jalandhar (in the

plains ?) in a well with Adiantum Capillus-Veneris and Nephrodkim m oile, Aitch.

1876; Kangra Vy. Dist. 3-8000', Trotter; 3Iandi State 5000', Trotter; Kullu 5-6000',

Trotter, Coventry; Simla Beg.—"very common from 4-5000' up to about 8000'"'''

(Blaiif . in List), Sirmur State, Jacquem.

N.-W. P. : D. D. Dist.—In the Dun 2-3000', and probably lower, common ; Mus-

sooree 5-6500' common ; Jaunsar—Gamble ;
" Garhioal,'''' Jacquemont ; T. Garh.

4-5000' ; Kumaun 2-7000'.
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DiSTEiB.

—

Asia : Afghan.; N. Ind.(Him.)Sikkim, rare. Assam—Kbasi Hills 3-4000',

Mann ; Manipur, Watt. Kajputana—Mt. Abu, King. Afr. : Ahjsshxia.— ScJiimper.

Ill the uorfch-east of India, where it is rare, this fern grows larger than in the

north-west. Some specimens I have, or have seen, collected by Gamble and

Levinge, are so diGferent from others, and from the north-west plant that

a variety-monger might make one here. One plant has fronds 11

inches long by 2J inches broad, with hardly any stipe. A frond on

another sheet is 1 foot long by 2 inches broad, and stipe 2; inches. The cutting

of these is very coai"se, the segments being broader and blunter than usual, and

sometimes sub-crenulated or sub-lobed round the ends of the veins. There is a

distinct hyaline- (or cartilaginous) margin, which is rarely distinguished in my
IsTorth-Western specimens. And on some small plants with similar cutting the

sori are very short and broad. The large specimens seem to bear the same

relation to the N.-W. India form that A. aureum of the Canary Islands bears to

A. ceterachol N"orth Europe ; but intermediate forms might perhaps be picked

out. Assam plants of A, alternans, in the Calqutta Herbarium, are like those

from Sikkim, and the sori are more apical than those of N.- W. Indian plants.

Colonel Beddome says—of the venation and fractification
—

" veins sub-flabel-

late, all free ; sori copious on all the lobes in two rows, linear-oblong, erect-

patent, the superior basal one parallel with the costa "—parallel with the rhachis

of the frond, I presume he means : but his enlarged drawing, while showing the

venation fairly, does not show the basal sori he mentions ; and it seems to show

that the veins in the deomTent base of the segments spring from the rhachis of

the frond and not from the costa of the segment or lobe. This they sometimes

appear to do ; but the substance of the frond is thick and opaque, and it is not

always easy to trace the basal veins to their origm. The position of the sori

depends of course upon the direction of the veins. The segments or lobes are

more gradually decmi-ent on the rhachis on the superior side than on the

inferior, and a main branch from the costa runs off, on the superior side,

parallel to the rhachis from near the base of the costa, so near in some cases

that the off-take is obscure ; and it gives off veinlets towards the margin.

This branch and its veiulets are not generally soriferous, and in the lower half

of the frond perhaps never so, and then all the sori appear to lie in the seg-

ments, and at an angle with the costa of the segment. Higher up the frond

basal sori appear, both on the parallel branch vein and on the veinlets which

spring from it, and towards the apex of the frond the involucres of the long

parallel basal sori open towards the rhachis of the frond, instead of towards

the costa of the segment as the segmental sori do. At the apex of the frond,

as the segments become confluent, the rhachis becomes the costa of the apex,

and the involucres open inwards towards it.
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LES FORMICIDES DE L'EMPIRE DES INDES

ET DE CEYLAN.

Par Auguste Forel.

Part VIII.

{Continued from page 332 of this Volume^

4me Sous Famaie DORYLIN^.

Tableau des genres (chez I'ouvriere).

P^dicule d'un seul article. Suture pro-m^Sonotale distincte ; suture

meso-metanotale obsolete {Dorylii) a I

Pedicule de deux articles. Suture pro-mesonotale obsolete
;

suture meso-metanotale distincte {Ecitonii) 2

1, Un seul genre G. Dorylus—Fab.

(a) Antennes de toutesles $ de 9 articles S. G. Alaopone—Emery,

(Jb) Antennes des $ major dell articles, celles des $ minima

de 10. Mandibules pointues, avec deux dents an bord

interne .-. S. G. Typhlopone—'Westw.

(c) Antennes des 9 major de 12 ou de 11 articles, celles des 9
minima de 10. Mandibules longues, etroites, en forme

de sabre, sans bord terminal avec une dent au tiers

apical (peu distincte cLez la 9 taajoT)...S.G.Dichthadia—Gerst.

2. Unseul genre G. ^w/o^ms—Shuckard.
Tableau des Genres (chez le ^).

Grande taille, au moins 19 a 20 mill, Cuisses toujours com-

primees, Pedicule convexe, d'un article. Le metanotum

depasse I'ecusson en arriere (jDoryliT) 1

Petite taille, au plus 10 mill. Cuisses cylindriques, exception-

nellement clavees ou comprimees. Pedicule d'un seul

article, concave, plus ou moins bilobe en dessus. Thorax

tronque derriere, a partir du bord posterieur de I'ecusson

(Ecitonii) 2

1. Un seul genre G. Dorylus-'-'F&h^

(a) Mandibules larges, obtuses, a bord interne sinueux

S. G. Alaopone—Emery.

(V) Mandibules tres longues, au moins trois fois plus lon-

gues que larges, Etroites, arquees... S. G. Typhlopone—Westw^

(c) Mandibules tres larges dans leur moiti^ basale, puis

subitement et tres fortement retrecies, acuminges

en pointe etroite et assez longue.,t S. G. Dichthadia^-Ger^t..
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lere Tribu DORYLII.
ler Genre Dokylds, Fab.

1 S. G. Alaopone, Emery.

Dorylus {Alaopone) orientalis, Westw.

=Dorylus (Typhlojpone) curtisii, Shuckard.

$. Comme Fa dej^ fait remarquer M. Emery Ini-meme, YAlaojwne ober-

thuriy Em,, ne peat guere etre que Touvriere du Dorylus orientalis- Je vais

meme plus loin et je dis que par exclusion il ne peut en etre autrement. En
effet, dans I'lndostan proprement dit on ne rencontre que deux especes dis-

tinctes de Dorylus, toutes deux communes. Or, I'ouvriere Usse, de grande

taille (L. 3'5 all mill.), plus lisse et plus luisante encore que le D, fulvus, sans

sillon frontal imprime au milieu et en arriere sur la tete, avec 11 articles

aux antennes, ne differant du reste du D./wZweis que par sat^te encore plus

allongee, sa taille encore plus grande, ses aretes frontales qui forment devant

deux proeminences encore plus dentiformes,enfin par sa 4einte plus terne, avec

I'abdomen plus jaunatre, le thorax et surtout la tete plus brunatres ; cette

ouvriere, dis-je, ayant ete prise avec le ^ (D. lahiatus, Shuckard) dans un

seul et meme nid par M, Bell ne peut appartenir qn'au D. labiatus, Shuckard

dont M.Emery n'a fait qu'une variete du D. fulvus^ mais que je dois, tout bien

considere, maintenir comme espece. Done, par exclusion, I'ouvriere fortement

ponctuee, de 2 a 7"5 mill, de long, avec un sillon frontal fortement imprime

tout du long et 9 articles aux antennes ne peut etre que celle de V orientalis.

Comme 1'^. oherthuri=A. curtisii, il s'en suit que curtisii, oherihiiri et orien-

talis ne sent qu'une seule et meme espece qui doit porter le nom d.'orientalis

comme le plus ancien.

$. Mais le $ correspondant a cette $ forme trois races assez distinctes.

Si Ton tient compte du fait que, chez les Dorylus, les $ sont bien plus difEer-

encies que les 9; on ne s'etonnera pas de ce que ces races n'aient pas pu etre

distinguees chez I'ouvriere, Ce sont les suivantes :

—

r. D. orientalis, i. sp., Westw. L. 24 a 25 mill ; tete rougeatre ou roussatre.

Thorax tomenteux ; corps en general non seulement pubescent, mais poilu
;

du reste assez variable. Couleur du corps jaune testace plus ou moins rous-

satre ou brunatre.

r. D. fuscus, Emery. Corps entierement d'un brun noiratre. Un- pen

plus court et surtout plus robuste.

r. D. longicornis, Shuckard. L. 17 a 20 mill. Tete noire. Corps d'un

jaune testace terne. Pubescent, mais presque sans poils dresses.

Ces trois races ne sont pas constantes ; on trouve des formes intermediairea.

La r. D. fuscus $ a ete prise a Rangoon, Birmanie (Fea.). Dehra Dun,
Himalaya (Smythies).

La r. D. longicornis $ a ete prise au Bengale (Shuckard), a Tenassenm

Kowkareet, Moulmein (Fea), Poona et Kanara (Wroughton), Ceylan

(Yerbury).
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La r. D, orientalis, i. sp., $ a ete prise au Bengale (Saunders, d'aprcs

Shuckard), I'l Tenasserim, Kowkareet, Moulmein (Fea), a Orissa (Taylor), a

Calcutta (Rothney, Wood-Mason), u Barrackpore (Rothney),

Un $ faisant passage d'orientaUs afuscus a ete recolte au Bengale par M.

Wood-Mason.

L'ouTriere a ete recoltee dans toute I'lnde, it Calcutta (Rothney, ma collec-

tion) j en Birmanie. Bhamu ; Tenasserim, Kowkareet, Pegu, Palon, Carin

Cheba ; a Barrackpore (Rothney) ; u Coonoor (Wroiighton) ; au Siwaliks

(Rogers) 5 dans la Prov, d'Assam et a Dehra Dun (Smythies); a Ceylan Cd'apres

Shuckard) ; a Darjeeling (Christie) ; a Orissa (Taylor), etc.

2, S. G. Typhlopone, Westw.

Dorylus {Typhlopone) labiatus, Shuck.

= D. hindostanus, Smith= D. Iceviceps, Smith.

Le pedicule bien plus etroit, la base plus attenuee de Tabdomen, le corps

plus grele, inoins pubescent, les cotes plus paralleles du thorax, chez le ^ , dont

la longueur atteint de 30 a 32 mill., distinguent cette forme indienne speci-

fiquement dufulvus, Westw (==juvenculus, Shuck.) d'Algerie. J'ai indique a

propos de Yorientalis les differences entre Touvriere du fulvus et celle du

labiatus. Ces $ sont faciles a distinguer de Vorientalis par leur grande

taille; leur corps lisse et I'absence de sillon frontal sur le milieu et le derriere

de la tete.

Poona (Sykes, Shuckard, Wroughton) ; Kanara (Bell), 9 «< d ensemble;

Ceara, Inde merid. ( 9 et ^ ensemble); Calcutta (Wood-Mason), $ •, Dharm-

sala (Sage) ; Kanara (Wroughton) ; South Konkan (Wrc.ughton) ;
Dehra Dun

(Gleadow).
3. S. G. DiCHTHADiA, Gerst.

Dorylus {Dichthadia) Icevigatus, Smith.

==D. hreviceps,^iaiery.=D. Klvgi, Emery {^')?=:Dichtadia glaberrima, Gerat.

Le ^, si c'est bien lui, est long de 20 a 21 mill, environ, et brunatre.

L'ouvriere est facile a distinguer des autres par ses mandibules (voir tableau

des S. G.) et par son pedicule bien plus large que long, ainsi que par sa tete

assez courte. EUe est encore plus lisse que celle du labiatus, mais de la taille

de V orientalist

Le type est de Borneo, A mon avis, la forme 9 breviceps, d'Emery,

qui se trouve a Tenasserim, differe du type par ses mandibules plus courtes

et moins courbees, et merite d'etre conservee comme variete.

Tenasserim, Kowkareet, Palong (Fea). Cette espece n'a pas ete trouvee

dans le reste de I'Inde.

2me Tkibu Ecitonii.

2me Genre ^nictus, Shuckard.

T ibleau des ouvrieres.

Un' tubercule longitudinal, ovale, allonge, jaunatre, de chaque

cute de 1' occiput aux angles duquel sonextremite posterieure

proemine. Noir ; stature grelC:, ^. martini, nov. spec.
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Pas do tubercule longitudinal de chaque cfte de I'occiput 1

1, Noirs ou brunatres, avec une grande tache laterale. ovale,

jaunatre de chaque cote de la moitie posteriure de la tete.

Tete lisse et luisante. g

Bruns, sans tache laterale. Tete au moins en grande partie

sculptee, mate ou subopaque 4

JauUcltres ou d'un jaune roussatre, sans taches. Tete lisse et

luisante 5

2, Tete ovale-rectangulaire, a c6tes pen convexes et avec un

bord posterieur distinct, aussi large que le bord anterieur.

J^. fer(jusoni, nov. spec,

(o) Face basale du metanotum distinctement convexe,

entierement sculptee. Noeuds du pedicule aussi larges

que longs, lisses et luisants j^.ferg^isoni, i, sp.

(b) Face basale da metanotum en plan incline d'arriere

en avant, avec ses %' anterieurs lisses et luisants.

Noeuds comme le precedent var. JS". hodgsoni, n. var,

(c) Plus petit. Noeuds du pedicule plus longs que larges,

var. ^. piltzi, n. var

(fZ) Un pen plus grand que le type. Premier noeud du
pedicule densement reticule, legerement plus long

que lai'ge var. j^. montanus,t\. var.

Tete ovale, a c6tes tres convexes, n'ayant comme bord pos-

terieur que le bord articulaire^ bien plus etroit que le bord

anterieur ?,

3, L, 4 a 4*6 mill. Second article du funicule aussi long que

le premier. Pronotum sculpte ^. hinghamti—Forel,

L. 3"5 a 3"8 mill. Second article du funicule plus court que

le premier. Pronotom luisant et presque lisse...^. lce.vzceps—Smith.

{«) Face basale du metanotum faiblement convexe,

passant par un angle obtus a la face declive qui est

courte var. ^. Iceviceps, i. sp,

(Z>) Face basale du metanotum rectiligne, passant par

un angle aigu a la face declive qui est fort concave,

et plus longue var. ^. smythiesli, n. var,

4, L. 4"4 a 4*7 mill. Tons les articles du funicule beaucoup

plus longs qu'epais. Thorax avec des rides longitudinales

grossieres ^. aithenii, nov. sp.

L. 3'2 a 3*9 mill. Articles 1 a 5 du funicule au moins aussi

epais que long^^. Thorax seulement avec une sculpture fine.

^. bengalensis—-Mayr,

{a) Tete et pronotum en grande partie lisses et luisants.

Devant de la tete rougeatre ......v. ^, eontinuus. nov. var,
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5. Mandibules triangulaires, a bord terminal large et tranchant.. 6

Mandibules etroites, a bord terminal < ourt, arme de trois

dents plus ou moins distinctes , 7

0. Grele, Thorax fortement echancre entre le mesonotum et

le metanotuni, Entierement lisse et luisant. L. 2-5 mill.

^. wroughtoiHi—For.

(rt) Plus grele ; d'un jaune pale ou brunatre ; tete

1* fois plus longue que large (etroite et allongee)

V. u^. wroughtonii , i. sp.

(i) Plus robuste ; d'un rouge jaun^tre ; tete plus large

et plus courte, Ij fois plus longue que large

—

V. ^, sagei, n. var.

Robuste. Thorax tres faiblement et largement imprim^ au mi-

lieu, M^tanotum mat, sculpte. L. 3 ^ 3'5 mill. ^, punensis, no v. sp,

7. Antennas tres courtes, a forte massue. La face basale du

metanotum passe par une courbe arrondie et sans arete

k la face declive. Mandibules distinctement tridentees.

^. brevicornis—Mayr.

Antennes plus longues, a massue plus grele. La face basale du

metanotum est s^paree de la face declive par une petite

arete transversale distincte qui se recourbe de chaque cot^

de la face declive. Mandibules pen distinctement tri-

dentees yS'. ceylomcus^^—^Mayr.

(a) Metanotum sans stries, ni rides, seulement r^ticule-

ponctue, a face declive presque aussi longue que la

face basale, et separee d'elle par un angle dis-

tinct. Noeuds du pedicule mats, reticules-ponctues.

L. 2"6 mill r. JEJ. peguensis—Em,

(h) Metanotum strie-ride irregulierement, a face declive

a peine longue comme la moitie de la face basale et

s^par^e d"elle par un angle obtus, arrondi. Noeuds

lisses et luisants en dessus (c)

(c) L. 2'4 a 2*6 mill. Articles 2 a 4 des funicules

plut6t plus 6pais que longs. Face posterieure du

2me noeud du pedicule obtuse, un peu inclinee.

V. JS, ceylonicus, i. sp

L. 2*8 k 3*1 mill. Articles 2 a 4 des^ funicules un peu plus

longs qu'epais. Face posterieure du 2me noeud du

pedicule verticale, a sommet sub-acumine...v. ^. latro, n. var.

*UJE,turneri d'Australie que j'ai de'orit demierement a 2"7 mill de longueur (et pas

seulement 2"4 k 2"5, comme je I'ai e'crit). Ses mandibules ont un bord terminal bien plus

If^rge et Bont bien plus triangulaire? que celles du cei/lonicus,
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Tableau des males.

Tibias enormement renfles sur leurs % apicaux, minces sur

leur tiers basal. Cuisses et scapes enoimement dilates et

coraprimes (foliaces) JE. clavitibia, nor. spec,

Tibias mediocrement ou nuUeiuent lenfles sur leur portion api-

cale , 1

1. Scapes et cuisses enormement dilates et comprimes (foliaces)

de leur base a leur extremite ^. latiscapus, nov. spec.

Scapes et cuisses autrement conformes „ 2

2. Cuisses fortement clavees (renflees) sur leur moiti^ ou leurs

^ apicaux, minces vers leur base, Hypopygium large-

ment echancre a son bord posterieur. L. 5 a 5'5 mill 3

Cuisses mediocrement, mais fort nettement comprimees,

fortement dilatees sur leur moitie apicale seulement. Py-

gidium convexe, entier. L. 9 a 10*5 mill. 4

Cuisses et scapes mediocrement et pen a peu elargis de la

base a I'extr^mite. Pygidium avec une impression longi-

tudinale mediane et une echancrure assez forte au milieu

de son bord posterieur, L. 7 mill ^. longi^ nov. spec.

Cuiases mediocrement dilatees et comprimees sur toute leur

longueur. L. 4'8 a 5'3 mill 5

Cuisses, tibias et scapes cylindriques (cuisses a peine com-

primees), L. 8 mill, line longue pubescence argentee, dont

les extremites s'unissent en raies ^. ambiguus—Shuck.

(ff) Pubescence ]*aunS,tre, plus courte,de forme ordinaire,

moins dense var. ^. westivoodi,n. var.

3. L. 5*5 mill. Pedicule fortement concave transversalement.

Ailes distinctement teintees de brunStre ; corps d'un brun

fonce ; tgte noire, moitie apicale des cuisses renflee,

^. shucJcardi, nov. spec.

L, 5 mill. Pedicule non concave transversalement, fort con-

vexe longitudinalement. Ailes subhyalines, a peine tein-

tees de jaunStre ; corps' d'un jaune testace un peu brunatre,

avec la tete noiratre, Les % apicaux des cuisses renfles.

(claves) ^. elavatus, nov, spec.

(a) Corps assez luisant, mediocrement pubescent et ponc-

tue V. ^. elavatus, i.ap,

(&) Corps subopaque ou mat, densement pubescent et

ponctue V. ^. kanariensis, n. var.

4. Robuste, large ; mesonotum et aciitellum fortement convexes.

Abdomen mat, assez grossierement reticule ponctue et en

outre finement reticule-ponctue, L, 9*5 a 10"5 mill, ... JS.fece, Em
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Etroit, allonge ; tete plus large que le thorax. Mesonotum et

scutelhim faiblement convexes. Abdomen luisant, seule-

ment avec une ponctuation fine. L. 9 mill. ...... JE. gleadowii, n. sp.

'5. Tete avec un bord posterieur distinct du bord lateral. Lea

yc.ux n'occupent que les % anterieurs de la tete. Ocelles

i petits, Pygidium sans concavite, ni tubercule, entier.

Ailes depassant I'abdomen. Couleur d'lm noir brunutre.

L. 5*3 mill - ^. loroughtonii—Fprel, i. sp.

Tete n'ayant entre les yeux, derriere, qu'un bord faiblement

eonvexe. Les yeux occupant tout le c6te de la tete. Ocelles

tres gros. Pygidium avec une impression longitudinale

mediane, formant de chaque c6te de cette impression comme

un large tubercule mousse, peu apparent, mais assez dis-

tinct et poilu. Les ailes n'atteignent pas Textremite de

I'abdomen. Oouleur d'un brun jaunatre avec la tete brune.

L. 4*8 mill « .^. ar2/«, nov. spec.

A^S.—Dans ce tableau je n'ai pas fait figurer les ^. certus, Westw., et

pubescens, Smith, qui me sont incounus, parce que leur description incomplete

ne permet pas de les y placer. It'^.pubeseens, a en juger d'apres Smith, doit

etre tout voisin de Vambigious, mais en diffierer par le pronotum echancre an

milieu et le pedicule moins large. Or la forme du pedicule varie passable-

ment chez Vambiguus. Quant a la longue pubescence soyeuse qui est sensee

le distinguer de Vambiguus, elle est preciseraent carcteristique pour ce

dernier, de sorte que je me demande qu'elle confusion se cache la dessous.

L'^. ceW'^s est encore plus incertain peut-etre. Westwood ne nous donnant

guere que des details sans importance, sa longueur (la m§me que celle de

Vambiguus) et sa couleur (idem), en ajoutant peduncido antice angustiori disco

subplano—et mandibuUs sub-brevibus, Ohez I'yjE". gleadovM, la seule de nos

especes a laquelle cette description pourrait a la rigueiir s'appliquer, sans du

reste prouver par la le moins du monde une identite reelle, le pedicule n'est

pas plus etroit devant que derriere. En outre Westwood ne sait de quel

pays provient son eepece qu'il trouve si " certaine I" La forme qu'il indique

pour le pedicule se retrouve chez des varietes de Vambiguus
;
seules les man-

dibules courtes en distinguent neltement le certus.

Les $ des JEnictus sont inconnues. Mais apres la decouverte que j'ai faite

en juillet, 1899, de la $ de VEciton carolinense (Annales soc.ent. belgique,tome

XLIII, 1899) il ne peut etre douteux qu'elle ne soit tout-[\-fait voisioe de celle

de ce genre si rapprocbe, c'est a dire aptere, avengle, avec un seul segment au

pedicule, comme chez le ^,et de forme analogue.

lij^.wroughtonuQ&i la seule espece dont le $ et I'ouvriere soient connus.

Mais, par certaines analogies il est permis de soup^onner que V^. binghamii

soit I'ouvriere du fece (ou le fergusoni, ou le Iceviceps V), tons deux etant

de tres grande taille, de couleur foncee et habitant la meme region. On peut
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aussi, et pour des raisons analogues, supposer que 1'^. punensis soit I'ouvriere

de Vamhiguus. Quant aux autres, on en est reduit a de pures conjecture*.

II faut attendre des observations ulterieures, faites sur des fourmilieros avec

le soin et h I'epoque necessaires.

LiSTE DES ESPECES DU GeNKE ^nictus.

1. ^, wroughtonii, Forel.

Thana pros Bombay, 9 et ^ sortant ensemble du nid (M.Gleadow)
;

Travancore, $ CIngleby)
;
Inde centrale 9 (Betham) ; Poona, $ (Wroughton).

Var. sageiy nov. var. $ , (Voir tableau.) Cette variete a en outre sur le

vertex une tache brune distincte, grande, triangulaire, avec la base derriere et

la pointe devant, mais a, contours un pen nuageux.

Dharmsala (Sage).

2. j3^. amhiguus, Shuckard.

Poona (Sykes, d'apres Shuckard, ^ • Wroughton, ^) ; Guzerath, ^
(Wroughton) ; Inde septentrionale (Wroughton), ^.

Cette espece, tres frequente dans la region de Poona ou elle vole le soir a la

lumiere, varie a divers regards. Le pedicule, plus-ou.moins concave, est tant6t

plus large et plus court, tantOt aussi long et etroit que le dessin que Smith

donne de .-on ^. puhescens. Parfois il est fortement retreci devant et trape-

ziforme. Le scutellum est parfois presque entier et parfois fortement echan-

cre derriere, raeme presque obtusement bidente chez un ^. Jjes mandibules

varient im pen de longueur et sont tantSt plus, tant6t moins courbees. La

pubescence est parfoig plus courte, moins couchee en raies et moins argentee,

passant (exemplaires de Poona) a la variete suivante.

Var. westiooodi, nov. var. $ (Voir tableau.) Inde septentrionale

CWroughton), melange a la forme typique, mais provenant probablement de

fourmilieres differentes, le tout volant le soir a la lampe. Pedicule un

peu plus retreci devant que derriere, Ti cotes fort convexes,

3. ^. puhescens^ Smith.

Inde septentrionale, d'apres Smith
5 ^. Cette espece m'a tout I'air d'etre

une variete de Vamhiguus.

4, ^. f6(R, Emery.

Maggio, Teinzo, Birmanie (Fea), $.

5. ^, gleadovni, nov. spec.

$. (Voir tableau.) Mandibules lit-ses, luisantes, a pilosite dressee mediocre,

un peu plus courtes et surtout plus larges que chez 1' amhiguus, cultriformes,

faiblemenl courbees. Tete fortement transverse, bien plus large que longue

sans les yeux, rapidement retrecie derriere les yeux, le bord articulaire faiaant

bord posterieur, comme chez Vambiguus. Ocelles tres gros, situes sur une

eminence. Devant de la tete fortement concave ; son bord anterieur large-

ment echaucre d'un ceil a I'autre. La tete est noire, lisse, luisante et enti^re-

ment glabre, sauf quelques poils sur le front. Scapes foliaces, tres larges et
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tres comprimes vers Textrdmite, attenues vera leur base. Fiinicules medio-

crement renfles vera leiir premier tiers, avec tons les articles plus longs

qu'epaia. Thorax un pen plus convexe que chezVambiguus;le mesonotum

recouvre plus le pronotum. Scutellum entier. Face basale dii inetaaotum

courte, mais tres distincte, Pedicule en rectangle transversal a cotes convexes

a peine concave transversalement, tres faiblement echancre devant et derriere,

convexe longitudinalement. Hypopygium echancro au milieu, Pattes comme

chez i'u^. fece, mais la dilatation apicale est plus progressive et moins

accentuee.

Thorax, pedicule et abdomen ponctues et couverts d'une pubescence d'un

jaune grisatre, longue, abondante, entierement couchee (dense, courte et

relevee sur le dernier segment), Le thorax, le pedicule et le pygidiuni sont

siibopaqiies, plus densement ponctues ; I'abdomen est liiisant. Pattes lisses,

luisantes, avec de longs polls dresses jaunes,

Brun fonce ; tete noire ; bord des articulations du thorax, post-scutellum,

c6tes du metanotum, bord du pedicule et des segments abdominaux d'un roux

brunatre, Pygidium, valvules genitales, pattes, antennes et mandibules d'un

jaune testace. Ailes teintees d'un brun pale, avec les nervures ( t la tache

brunes.

Kanara (Wroughton). Je dedie cette espece a, M. Gleadow qui a decouvert

le premier les ^ d'yEnictus avec les $ , et les a foumis a M. Wroughton,

6. ^. loiigi, uov, spec.

$. (Voir tableau.) Mandibules longues, plus courbees que chez le precedent,

plus larges vers 1 'extremite, avec I'extremite plus obtuse, lisses, luisantes, avec

des points piligeres et une pilosite abondante, plutot courte. Les articles

2 a 9 du funicule sont plus epais que longs, Les yeux n'atteignent pas le

bord posterieur de la tete qui est faiblement convexe et distinct du bord

articulaire, Les ocelles, assez gros, ne sont pas situes sur une eminence.

Tete, sans les yeux, aussi longue que large. Pedicule concave en dessus, avec

les bords releves, plus large que long,, unpen plus large derriere que devant

avec un gros: tubercule en dessous. Ailes assez courtes, ne depassant pas

le corps. Face basale du metanotum indistincte, a peu pres obsolete.

Front densement ponctue et subopaque, Le reste lisse, luisant, a ponctua-

tion fine et espacee. Une pilosite dressee un peu oblique, jaunatre, plutot

courte, abonde sur les pattes et les antennes, tandis qu'elle est tres rare

,

presque nulle, sur le corps. En revanche ce dernier est recouvert d'un bout

a r autre d'une pubescence jaunatre assez longue qui forme un duvet assez

fort pour cacher presque entierement la sculpture (il faut le gratter pour

voir cette derniere), Pygidium relativement glabre,

D'un brun jaunatre sale. Tete brune ; mandibules et pattes jaunatres.

Ailes finement ;pubescentes, teintees de brun, .avec la tache et les nervtires

d'un brun" fence.

Garo Hills (Long).
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7. ^. shuckardi, nov. spec.

^. (Voir tableau,) Mandibiiles assez larges, assez courtes, fortement

courbees, pointues au bout, lisses, luisantes mediocrement poilues. Tete con-

formee comme chez F . longi, ainsi que les yeux et les ocelles. Scapes assez

courts, attenues a la base, fortement dilates (foliaces) sur leurs % apicaux

qui sont aussi larges que longs. Funicules attenues a leur base, renfles vers

leur milieu, surtout a leur premier tiers ; leurs articles 4 a 6 plus de deux fois

plus larges que longs. Mesonotum fort convexe devant. Face basale du

metanotum courte, assez horizontale, fort distincte de la face declive qui

est verticale. Abdomen assez allonge, pas ou ^ peine courbe ;ailes de longueur

moyenne.

Lisse, luisant, tres finement et eparsement ponctue. Pilosit^ et pubescence

comme chez 1'^. longi, mais la pubescence est moins dense et ne cache pas

la sculpture et la pilosite est plutot un peu plus longue et moins abondante
;

sur la tete la pubescence est faible.

Brun ; tete noire
;
pattes, antennes et mandibules d'un brun jaunatre.

Ailes distinctement teintees de brun, avec la tache et les nervures brun fonce.

Barrackpore (Rothney),

8. j^. olavatus, nov, spec.

$. (Voir tableau.) Mandibules fortement courbees, assez courtes. plus

etroites que chez le precedent, lisses, luisantes, avec une pilosite trea

courte. Tete, sans les yeux, plus large derriere que longue, Les yeux diver-

gent fortement en arriere et n'atteignent pas le bord posterieur de la tete,

qui est fort convexe. Ocelles assez distants I'un de I'autre. Devant, la tete

est subtronquee et concave ; les yeux proeminent devant de chaque c6te.

Moitie apicale des scapes fortement clavee, un peu comprimee, presque aussi

large que longue. Antennes courtes et petites ; funicules attenues a leur base

puis renfles ; leurs articles 4 a 6 moins de deux fois plus larges que longs.

Mesonotum moins convexe que chez le shuchardi ; metanotum comme chez

cette espece ;
scutellum proeminent en arriere. Abdomen plus courbe que

chez le precedent. Pygidium entier. Ailes plut6t courtes, a tache marginale

arrondie.

Sculpture du shucJsardi. Pubescence un peu plus abondante, surfcout sur

la t^te et le thorax, mais moins que chez le longi. Pilosite dressee courte et

peu abondante sur les pattes et les antennes, presque nuUe ailleurs.

Nervures et tache marginale brunes.

Poona (Wroughton) ; Inde septentrionale (Wroughton) ; Guzerath (Wrough-

ton) ; var. ^. hanariensis, nov. var. $ (voir tableau); Kanara (Wroughton).

9, ^. latiscapus, nov. spec.

^. (Voir tableau.) L. 5*4 a 5*6 mill. Mandibules bien plus longues et

moins courbees que chez les deux precedents, tres larges a leur base et relative-

ment attenueesvers I'extremite (un peu comme chezle Dorylus helvolus), lisses,

luisantes, un peu ponctuees, avec une pilosite longue et courbee, Tete con-

10
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f orm^e comme chez 1'
. gleadowii, transverse, beancoup plus large que

longue sans les yeux, largement et fortement concave devant, le bord

articulaire formant le bord posterieur, les ocelles places sur une eminence,

la tete fort convexe derriere d'lm ceil a I'autre, tandis que les yeux preeminent

devant. Les aretes frontales, petites et tres rapprochees, confluent en

arriere, au fond de la concavite faciale. Les scapes dilates et minces, comme

deux feuilles, sent presque translucides et un pen contournes. Les funicules

ne sont pas renflds ; tons leurs articles sont plus longs que larges, Mesono-

tum tres fortement convexe devant. Thorax dn reste comme chez 1'^.

davatus, avec le scutellum tres convexe et preeminent, mais la face basale

du metanotum est plus courte—extremement courte—convexe, passant par

une courbe a la face declive qui est un peu concave. Abdomen courbe, assez

etroit
;
pygidium entier. Cuisses et anneaux femoraux foliaces comme les

scapes. Tibias a peine un peu renfles sur leurs ^ apicaux, Pedicule forte-

ment echancre devant et derriere, deux fois plus large que long, assez concave

en dessus. II a en dessous une protuberance armee d'une forte dent dirigee

en arriere. Ailes un peu plus courtes que chez 1'^. davatus.

Lisse, luisant, a ponctuation fort distincte, mais espacee. Pygidium tres

lisse, presque sans ponctuation. Pattes et antennes avec de longs polls jaunes,

courbes ; le reste du corps presque sans poils dresses. Pubescence jaune,

mediocre, ne cachant pas la sculpture.

D'un jaune un peu brunatre,'y compris les mandibules. T^te brunMre.

Ailes hyalines, n'ayant qu'une pubescence presque microscopique ; nervures

pales ; tache marginale d'un jaune brunatre.

Poona (Wroughton).

10. ^. davitibia, nov. spec.

^. (Voir tableau.) L. 6'4 mill. Extrgmement voisin du precedent, dont

il differe par ses tibias tres fortement renfles (clav^s) sur leurs % apicaux.

Les mandibules sont plus courtes et plus fortement attenuees (tres pointues)

a I'extremite. La concavite de la face est bien plus faible et n'a pas I'appa-

rence tronquee d'^. latiscapus. Les ocelles sont bien moins eminents. La face

basale du metanotum est a peu pres obsolete ; le metanotum est vertical,

continuant le plan du postscutellum. Sculpture, pilosite, pubescence et

ailes, comme chez Y^. latiscapus, mais la pubescence est plus faible et les ailes

sont plus courtes. La protuberance inferieure du pedicule ne se prolonge

pas en dent en arriere.

Dessus du corps brundtre, dessous d'un jaune brunStre. Pattes, an-

tennes et mandibules jaunatres. TSte d'un noir brunStre. Les nervures et

la tache marginale d'un brun clair.

Barrackpore (Rothney).

11. ^. arya, nov. spec.

^. (Voir tableau.) Mandibules courtes, de largeur mediocre, presque aussi

larges vers Textremit^ qu'a la base, ayant a leur bord interne, pres de la base,
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une dent triangulaire, large et courte ; leur extremite est fort obtuse ; elles

sont lisses, luisantes et poilues. Tete, sans les yeux, aussi longue que large.

Les yeux preeminent devant, de chaque c8te, et la face est concave, mais

moins que chez le latiscapus, h pen pres comme chez le clavitibia. Scapes

sensiblement dilates sur leurs f apicaux, mais pen a pen, et beaucoup moins

que chez le latiscapus et le clavitibia ; ils sont un pen comprimes, mais nulle-

ment foliaces. Funicules longs, tous leurs articles beaucoup plus longs

qu'epais. Thorax, en particulier le metanotum, comme chez le latiscapus, mais

le mesonotum est moins convexe et le scutellum bien plus petit et moins

pro^minent. Pedicule plus etroit que chez le latiscapus, avec la protuberance

inferieure limitee a ses | anterieurs et dirigee droit en bas, Ailes courtes,

pubescentes,

Ponctuation faible sur la tete et le thorax. Du reste (sauf le pygidium, voir

tableau) sculpture, pubescence et pilosite comme chez le latiscapus, mais la

pilosite des membres est plus courte et la pubescence est plus soulevee (passant

a une pilosite oblique).

D'un brun jaun^tre avec le dessous plus clair, les pattes, les antennes et les

mandibules d'un jaune sale et la tete brune. Ailes teintees de brunatre, avec

les nervures et la tache d'un brun fonce.

Kanara (Wroughton).

Cette petite espece est fort distincte par la forme de ses mandibules, par

ses pattes non dilatees et son pygidium a tubercules poilus.

12. JS. martini, no v. spec.

$. (Voir tableau.) L. 3 a 3*2 mill. Extremement voisin de 1'^. g^raceZzs,

Emery, mais plus robuste. Les scapes ne depassent pas le bord occipital (le

depassent tres sensiblement chez 1'^. gracilis). Les articles 5 a 7 du funicule

sont au moins aussi epais que longs, souvent plus epais que longs, et les

funicules sont bien moins greles. Chez 1'^. gracilis tous les articles du

funicule sont plus longs qu'epais. Le thorax, les noeuds du pedicule, les

pattes sont moins allonges. Les tubercules lateraux de I'occiput sont rous-

satres (d'un blanc jaunatre chez le gracilis). La sculpture du metatborax et

du pedicule est aussi un peu plus forte.

Pahanget Perak, Malacca (Dr. R. Martin) ; Moulmain, Birmanie(Hodgson).

Ce n'est peut-etre qu'une race de V.^. gracilis (Em.) de Borneo.

13. JEJ. fergusoni, nov. spec.

9 . (Voir tableau.) L. 3*4 a 3'6 mill. Le bord terminal des mandibules

a derriere la dent terminale 4 ou 5 denticules tres petits, mais assez distincts.

De m^me que chez le precedent et les deux suivants, les aretes laterales des

joues sont tres courtes et se confondent avec le bord lateral de la fosaette arti-

culaire de I'antenne. Le scape n'atteint pas le bord occipital. Les articles du

funicule aont toua bien plus longs que largea. Le bord posterieur de la tete

est tres distinct, meme presque un peu concave. Thorax plus court que chez
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les deux suivants, avec la convexite pro-mesonotale plus forte. La face

basale du metanotum est aussi un pea plus convexe et la face declive, plus

haute, est bordee d'une arete plus distincte, L'echancrure thoracique est un

peu moins evasee. Les noeuds du pedicule sont plus arrondis en deesus et ne

aont pas subverticalement tronques derriere comme chez le loiviceps. Sculp-

ture et pilosite identiques a celles du Icevicejps, sauf le premier article du

pedicule qui est a peu pres entierement lisse et luisant (reticule chez le

Iceviccps).

D'un brun de poix, plus clair que le l<xviceps. Antennes, mandibules, tarses,

et articulations des pattes d'un jaune plus ou moins roussatre. La tache

laterale de la tete est d'un jaune roussatre et atteint derriere 1'angle occipital

;

devant elle n'atteint pas le milieu du c6te de la t^te.

Travancore (Ferguson, Rothney),

Cette espece est tres distincte par la forme de sa tete qui la place entre

le martini et le Iceviceps.

Var. piltsi, nov, var. (voir tableau). Differe encore du type par son echah-

ciure thoracique bien plus profonde.

Kanara et Surat Distr. (Wroughton),

Var. hodgsoni, nov. var, (voir tableau]. Differe encore du type par la tache

laterale de la tete qui est bien plus petite et n'atteint pas Tangle occipital. La

couleur est aussi bien plus foncee, presque noire, avec les pattes, les antennes

et les mandibules brunes,

Moulmain, Birmanie (Hodgson).

Var. montanus, nov. var, Legerement plus grand que le type. Le premier

noeud du pedicule est (iensement reticule, comme chez le IcBviceps. La tache

laterale de la tete, un peu plus petite que chez le type, est roussatre et n'atteint

pas Tangle occipital. Couleur du type, mais un peu plus foncee.

Darjeeling, 3,000' a 8,000' (Wroughton).

Malgre ses varietes, 1'^, fergusoni constitue une espece fort distincte. Du

reste aes varietea habitent des parties fort eloignees de I'lnde,

14. ^.bingJiamii, Forel.

^, (Voir tableau.) Tres voisin du Iceviceps, mais plus grand, avec les cotes

de la tete un peu plus convexes et les caracteres indiques au tableau. Metano-

tum a peine convexe, Epine du premier noeud du pedicule plus longue. Pre-

mier segment de I'abdomen plus attenue a sa base qui est colliforme. Thorax,

premier noeud du pedicule, et cou de I'abdomen entierement reticules ; le

pronotum subopaque ; le reste du thorax et le premier noeud mats. Thorax

avec quelques rides sur les cotes. Foils des tibias plus obliques, Le bord

terminal des mandibules est tres distinctement denticule, ce qui n'est pas

le cas du Iceviceps.

Birmanie ( Bingham, Fea.) ; Moulmain, Birmanie ( Hodgson ) ;
Assam

(Long).
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15. JE. Iceviceps, Sm,

9. (Voir tableau.) Tenasserim, Thagata (Fea).

Var, JS. smythiesii, nov, var. $ (voir tableau) ; Assam (Smythies) ; Mount
Tapah, Perak (Dr. E. Martin).

16, ^. aitkenii, nov, spec.

9. (Voir tableau.) Mandibules armees d'une dent distincte derriere la

grande dent apicale ; le reste du bord terminal, qui est fort long, est extreme-

ment finement et assez indistinctement denticule. Les mandibules sont

mates, densement reticulees-ponctuees, avec des points epars, Les aretes

laterales des joiies sont tres elevees, perpendiculaires a I'extremite anterieure

recourb^e des aretes frontales qui borne devant I'articulation de I'antenne.

Les aretes laterales s'etendent presque du bord anterieur de I'epistome aax |

de la longueur de la tete, en convergeant mediocrement en arriere ; elles fer-

ment line dent elevee a leur tiers anterieur, Sillon frontal tres distinct

depassant les aretes, laterales et allant jusqu'au vertex (place de I'ocelle

anterieur). Tete ovale, a c6tes fort convexes, sans bord posterieur distinct

autre que le bord articulaire, Les scapes depasseat sensiblement le bord

occipital (articulaire). Thorax allonge, tres distinctement, quoique tres

largement et faiblement echancre ou plutot evase entre le mesonotum et le

metanotum. Face basale du metanotum etroite, presque subbordee, ter-

minee par une arete etroite tres elevee, un peu inclinee en arriere et

dont le pan posterieur se continue dans la face declive, tout en la surplom-

bant (elle rappelle en plus court et plus vertical celle de I'Eciton rogeri, D. T.)

Les noeuds du pedicnle sont plus longs que larges j le premier a en dessous

une protuberance obtuse ou un gros tubercule, le second a deux stigmates

lateraux proeminents. Abdomen attenue devant, mais nullement coUiforme.

Pattes longues.

Abdomen lisse et luisant. Tout le reste, y compris les pattes et les antennes

(meme les funicules), entierement reticule-ponctue et mat, sauf les joues qui

sontsubopaques. Le thorax et le premier noeud du pedicule ont en outre des

rides longitudinales grossieres, irregulieres, espacees, parfois interrompues,

Pilosite dressee rouss^tre, assez longue et assez abondante partout, y compris

les pattes et les antennes. Pubescence quasi nulle.

Milieu du front, vertex, occiput, thorax, abdomen, milieu des cuisses et des

tibias d'un brun plus ou moins fonce selon les individus. Le reste d'un roux

ferrugineux plus ou moins brunatre selon les individus, Bord des segments

abdominaux jaunatre,

Kanara (Aitken, Wroughton) ; Thana (Gleadow)
; Travancore (Ferguson

Ingleby). Le manque de bord posterieur a la tete, les antennes et les noeuds
du pedicule bien plus greles distinguent nettement cette espece de sea

voisines les ^. aratus et ^. hengalensis.
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17. -J5. hengalensis, Mayr.

$, (Voir tableau,) Les arStes laterales des joues forment deux petites

dents, line devant, I'autre derriere, U^.aratusi, Forel, d'Australie, n'a que

la dent de devant et I'a tres faible, U^. hengalensis a le thorax a peine

echancre et a peine pourvu de quelques rides ou aillons derriere ; chez Varatus.

il est tres distinctement echancre et fortement sillonne, Ces deux especea

sont du reste tres voisines I'une de I'autre et bien distinctes de Vaithenii.

Kanara (Wroughton) ; Madras, Travancore, Calcutta (Rothney) ; Dehra Dun

(Smythies).

Var. JE. continitns, n. var, 9 , Dos du thorax absolument continu, sane

echancrure. Sculpture plus faible ; thorax en partie luisant.

Ceylan, Calcutta (Rothney).

18. ^. punensis, nov. spec.

$. (Voir tableau.) Mandibules densement et finement striees, dentees

comme chez Vaitkenii. Aretes laterales comme chez les precedents, mais

n'ayant qu'un faible denticule devant, comme chez Varatus. Le sillon frontal

n'est qu'une continuation elevee des arStes frontales soudees derriere ;
il se

termine avant les aretes laterales (chez I'aitJcenii il se continue distinctement

en sillon en arriere, chez le hengalensis moins distinctement). La tete, bien

plus longue que large, a c6tes peu convexes, a un bord posterieur distinct du

bord articiilaire, comme chez le hengalensis, mais plus droit ; la tete est

moins convexe que chez cette espece. Les scapes sont loin d'atteindre le bord

occipital. Les articles du funicule sont tous plus longs qu'epais. Le prono-

tum avec le mesonotum forme une convexite distincte de celle de la face

basale du metanotum, L'echancrure qui separe ces deux convexites resemble

a celle de Vaitkenii, du Iceviceps, etc., mais elle est plus faible que chez le

Iceviceps. La face declive du metanotum est fort petite et entouree d'une

petite arete circulaire, comme chez le ceylonicus. Les noeuds du pedicule

sont arrondis, environ aussi larges que longs. Le premier n'a en dessous

qu'une faible ar^te longitudiuale (ni epine, ni tubercule) ; le second a de

chaque c6te un stigmate proeminent. Abdomen ovale. Cuisses assez ren-

flees vers leur tiers periferique.

Mesonotum, metanotum et premier noeud du pedicule densement reticules

ponctues et mats, Tete et abdomen lisses et luisants. Bord occipital de la

tete, pronotum, pattes, antennes et second noeud du pedicule assez luisants

et plus ou moins distinctement reticules.

Pilosite dresgee fine, jaunatre, assez longue, mediocrementrepandue pari out,

aussi 8ur les pattes et les antennes. Pubescence presque nuUe.

Tete et thorax roussatres ou d'un rouge jaunatre. Abdomen et mandibules

d'un brun jaunatre. Le reste d'un jauna roussatre,

Poona (Wroughton),
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An premier abord, cette espece reasemble a un grand ceylonicus. Mais un

3xamen plus serieux montre qu'elle est bien plus parente du bengalensis.

19. ^. hrevicornis, Mayr.

$, (Voir tableau.) Calicut, Calcutta^ Bangalore (Rothney); N.-W. Prov.

(Smythies) ; Assam (Smythies).

20. ^. ceylonicus, Mayf.

V. yE. ceylonicus, i, sp. (voir tableau). Ceylon (d'apres Mayr); Kanara (Bell);

N.-W. Prov. (Smythies) ; Calcutta (Rothney) ; Raipur (Betham) ; Barrackpore

(Minchin).

V. ^. latro, nov. var. (voir tableau). Poona (Wroughton), Certains indi-

vidus de Poona font passage au ceylonicus, i, sp. Cependant les articles plus

allonges (iu funicule et la face declive plus haute du metanotum distinguent

encore cette variete du type de 1' espece.

r. J5J. peguensis, Emery (voir tableau). Palon, Pegu (Fea.).

Le nombre total des especes connues du genre ^nictus se monte aujourd'hui

k 40, dont 20 habitent I'lnde. Les autres se trouvent en Afrique, aux iles de

la Sonde, en Australia et en Am^rique. C'est le seul genre de Dorylinae qui se

trouve a la fois dans I'ancien et le nouveau monde. UjE. ivroughtonii est

nous I'avons vu, la seule espece dont le ^ et I'ouvriere soient connus, Mais il

est probable que la connaissance de ces deux sexes trouves dans la meme
fourmiliere amenera ^la synthese de pluaieurs autres especes,

Dans le present travail nons avons d^crit 11 especes nouvelles d'^nictus de

rinde. Precedemment nous en avions dej^ decrit deux autres deoouverte

par M.M. Wroughton et Bingham.
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DESCBIPTIONS OF SOME NEW SPECIES OP SPIDERS
FROM BRITISH INDIA.

By R. I. PococK, OF the British Museum of Natural History.

(Bead before the Bombay Natural History Society on 9th October, 1900.)

The descriptions contained in the following pages are based to a

large extent upon materials kindly forwarded to me through Messrs.

H. M. Phipson and R. C. Wroughton, by various members of the Indian

Forest Service and of the Bombay Natural History Society. The

descriptions were drawn up for publication in a volume upon the

A7'achmda of India, forming part of the Fauna of India Series. But,

unfortunately, exigencies of space compelled me to omit them from

the volume, together with the diagnoses of many previously established

species.

I hope at some future time to be allowed to publish in this Journal

illustrations of the essential characters of the species here described.

Family ARGIOPID^.
Tetragnatha coelestis, sp. n.

Colour of carapace and limbs yellowish-brown, sternum infuscate ;

abdomen with the dorsal area ashy yellow above, bordered with black
;

a broad sinuous superior lateral white band on each side ; median

ventral line black with a pale band at the sides.

Head much shorter than in T. mandibulata ; eyes of posterior line

slightly recurved, subequal, subequally spaced ; of anterior line strongly

recurved, the laterals separated from the posterior lateral by about the

diameter of the latter; median quadrangle about as wide as long, a little

narrowed in front. Basal segment of mandible about as long as carapace,

lower border of fang-groove armed with 9 teeth, one close to the fang-

socket, one some little distance behind it, and a row of 6 close set ; there

is in addition 1 largish tooth projecting downwards and inwards beneath

the base of the fang ; upper edge of groove armed with a row of 7

close set teeth and 1 larger tooth close to the fang-socket, also 1

small tooth above close to the joint of the fang ; fang bent at right

angles in its basal portion, armed externally on the angle with a single

forwardly directed tooth, the rest of the fang unarmed but slightly

sinuous. Abdomen abruptly narrowed behind the middle, the posterior

half cylindrical, genital aperture only a short distance behind the

pulmonary opercula.
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Measurements in millimetres.—Totul length 1 1 ; length of carapace 3*3,

width 2 ; length of abdomen 8, width 3 ; length of basal segment of

mandible 3.

Loc. Shillong in Assam {Heaven).

Telragnatha paradisea, sp. n.

9 . Carapace with a broad median fuscous band covering the cephalic

area and the median dorsal area of the thoracic portion
;

yellow at

the sides but with a narrow black rim, legs obscurely banded ; abdomen

covered above with a wide dark and black-bordered but mesially paler

band, sides with broad white upper stripe and a corresponding black

stripe below, lower surface black along the middle line, pale at the sides.

Carapace with cephalic region shorter than in T. mandihulata ; eyes

almost as in that species. Mandibles about as long as carapace, their

armature almost as in T. gracilis^ except that there is a small tooth pro-

jecting beneath the base of the fang ; fang strongly sinuous as in

T. mandihulata, when viewed from the outer side, armed basally

beneath with a strong tooth.

Abdomen not so long, a little more than twice as long as broad,

broadest in the middle and narrowing forwards and behind, genital

aperture about one-third of the distance from the anterior end.

Measurements in millimetres.—Total length 9 ; carapace 4 ;

length of abdomen 7, width 2*5 ; basal segment of mandible

about 3.

Loc. Shillong in Assam {Heaven),

Genus Orsinome, Thorell.

Orsinome marmorea, sp. n.

9 . Colour of sides of thoracic and cephalic portion of carapace yellow,

middle line and margin as well as the entire upper surface of the

head black or deep brown ; mandibles yellowish-brown ; sternum

and mouth parts black, palpi yellow, apically black ; ooxse of legs yellow ;

femora pale at base, infuscate distally with subapical yellow ring

;

basal half of patella yellow ; tibiae coloured like femora ; upper surface of

abdomen grey with small white spots, the grey area divided by a

median lanceolate dark line and bordered with a broad black band

which extends on to the sides and is broken up by pale stripes and

spots; ventral surface black with a pair of narrow white bands extending

from the pulmonary opercula to the spinning mammillae.

11
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Carapace about half the length of the anterior tibia and about equal

to that of the fourth leg ; eyes of posterior line nearly straight, medians

about a diameter apart and at least a diameter and a half from the

laterals ; ocular quadrangle square ; eyes of anterior line straight when

viewed from the front, the medians about a diameter from the laterals,

less than that from eaoh other. Legs strongly spiny : the first about

eight times as long as the carapace. Abdomen 'dhoni twice as long as

wide, convex above, rounded in front ; obtusely angular above the

spinners. Vulva consisting of a smooth shining heart-abaped solerite,

the apex of which is directed posteriorly.

^. About as large as the ^ which it resembles in colour. Mandibles

longer, divergent, upper margin of fang-groo\e armed with a distal

and a basal tooth with some smaller granuliform teeth between them
;

lower margin armed with 5 subequally spaced teeth, of which the

basal is large and quadrate : fang strong, sinuous but not toothed.

Palpi with short patella, this segment only about twice as long as broad

and about one-third shorter than the tibia ; the two together scarcely as

long as the tarsus and palpal organ, the spin iform process of the tarsus

short, curved ; tip of organ ending in a short slender black spine.

Measurements in millimetres.— 9 . Total length 10'5; length of carapace

4; of first leg 31. ^ . Total length 10 ; length of carapace 4*5, of first leg 39.

Loc. S.India: Ootacamund (G. F. Hampson), and Ponmudi in

Travancore {II. Ferguson).

The genus Orsinome is allied to Argyroepeira, hut has no serially

arranged bristles on the femora of the posterior legs. It ranges as far

to the east as Celebes, but has not been previously recorded from India.

Orsinome armata, sp. n.

$. Colour like that of 0. marmorea^ but legs yellower with black

spots at the bases of the spines, upper side of abdomen blackish with

a median posteriorly lanceolate white mark which gives off a pair of

short branches on each side, sides of upper surface and upper portion

of lateral surface with a chalky yellow stripe ornamental with red spots.

Eyes very much as in 0. marmorea, but the anterior medians not

larger than posterior medians and about two diameters from the

laterals. Mandibles with external prominence above the base of the

fang ; fang-groove armed above in front with 3 teeth and below (behind)

with 4, fang shorter than in 0. marmorea, beut nearly at right-angles
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in its basal half, sinuous, with its lower edge finely serrulate. Palpi

with trochanter shorter than in 0. marmorea and armed inferiorly at the

apex with a stronoj spike, femur long, nearly straight, patella very short,

scarcely longer than wide ; tibia long, slender, straight, about two-thirds

the length of the femur, lightly incrassate, nearly or quite four times

as long as patella, palpus a little shorter than tibia, much less inflated

than in 0. marmorea^ and with its upper spiniform process reduced to a

more pointed tubercle.

Measurements in millimetres.—Total length 7 ; length of carapace 3, of

first leg 24.

Log. Shillong in Assam [Heaven).

The males of the two Indian species of this genus may be recognised

as follows :

—

a. Tip of trochanter of palp unarmed beneath ; tibia a little longer

than patella, shorter than tarsus and only about one quarter the length

3f the femur, etc marmorea.

h. Tip of trochanter of palp armed beneath with a spike ; tibia at

least four times as long as the patella, longer than tarsus and more than

half the length of the femur, etc armata.

Genus Aegyroepeira, Enierton.

Argyroepeira beata, sp. n.

With a close general resemblance to A. celehesiana, but easily dis-

tinguishable by the f(dlowing features :—The sternum and labium are

black ; the dorsal side of the abdomen is adorned with a pair of silvery

bands converging in front and behind and separated by a narrow olive-

green stripe narrowed anteriorly and posteriorly ; externally the silvery

bands are limited by a black line which expands posteriorly and unites

upon the extremity of the abdomen ; lateral surface reddish-yellow above,

sometimes showhig a yellow band on a darker field, black below ; ventral

surface black, with a pair of parallel yellow bands passing from the ex-

ternal ends of the epigastric fold to a point on each side of the spinners.

The abdomen further differs from that of A, eelebesiana in being more

rounded and without shoulder prominences in front, and widely round-

ed, without caudal process posteriorly.

Measurements in millimetres.—Total length 9 ; length of carapace 3,

of abdomen 6*5, of first leg 21. ....
Loc. Shillong in Assam {Heaven),
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Family OXYOPIDiK.

Genus Oxyopes, Latr.

Oxyopes hindostanicus, sp. n.

Closely allied to 0. hlrmamcus in colour and straclnral features

;

but quite ditFerent in the form of the generative organs. In the

9 the vulva somewhat approaches that of 0. javanus, the excavation be-

ing divided into two hy a distinct partition, but the partition is shorter,

and the jiosterior border of the excavation is not mesiallj produced

into a smooth black rounded tubercle but in transversely truncate
;

behind this black border there is a subpellucid transversely arched

horny plate, which is more conspicuous than in the majority of

species. In the $ the patella of the palp is armed externally with

two horny teeth, the distal longer, sharp, and directed forwards, the

basal blunt, cylindrical and directed outwards ; tibia furnished below

with a great downwardly directed subquadrate process, the posterior

angle of which projects below the anterior ; marked with two black

crests.

Measurements in millimetres.— 9 • Total length 9 : carapace S, first

leg 14*5, second 13, third 11, fourth 13
; patella and tibia of fourth 4.

$. Total length 8 ; carapace o ; first leg lo'5, fourth 12'5, patella and

tibia of fourth 4.

Loc. Widely distributed throughout India and Ceylon, and possibly

identical with 0. similaris of Stoliczka.

Oxyopes ryvesii, sp. n.

' 9 . Closely allied to all the species of the genus ; colour of abdomen

slightly different, this region of the body being mostly of a

yellowish-white hue clothed with silvery white hairs, but ornamented

with a median dorsal brownish band clothed with red hairs, a median

ventral black band, and the lateral surface ornamented in front with

two short longitudinal reddish lines, in the middle wilh a pair of short

black lines, united in front and just before the apex with a similar

pair of narrowly separated black lines—these dark lines might perhaps

be described as corresponding to the two lateral black stripes seen in

0. lagarus, broken up into three pairs.

Eegs very long, first nearly 5| times as long as carapace, patella of

fourth a little longer than carapace.
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The abdomen differs also in shape from that of the other species, its

anterior half being broader and parallel-sided, its posterior half from

a point just behind the fused median lateral black lines abruptly

narrowed and cylindrical. The vulva impressed with a nearly circular

excavation, the border of which is evenly thick and high throughout,

except in the middle of the sides where there is an apparent infolding

emphasised by a double thickening.

Measurements in millimetres,—Total length 11 ; carapace 3*5, first

leg 19, second 18, third 15, fourth 18 ; patella and tibia of fourth 5*8.

Log. Allahabad (A. E. Ryves).

Oxyopes rufisternis, sp. n.

Colour : carapace deep mahogany brown, clothed with white hairs

at least at the sides and in part above; sternum and coxas yellowish-red,

clothed with rusty -red hairs, legs nearly black, varied with white hairs ;

abdomen olive-yellow above varied with white and reddish hairs, a

broad ventral black band bordered with white ; sides blackish varied

with white streaks, or blotches and patches of red.

Carapace about as long as patella and tibia of fourth leg ; clypeus

about twice the height of the anterior portion of ocular quadrangle ; cly-

peus more than half the length of the mandibles ; anterior median eyes

about a diameter apart. Legs 1, 2, 4, 3, in length, the fourth and third

subequal and much shorter than the first, the first a little more than

four times as long as the carapace. Tibia of palp armed below at its

distal end with a pair of subequal parallel processes projecting

downwards and forwards, the posterior of these hairy, pale coloured,

the anterior black, smooth and clavate at the apex.

Measurements in millimetres.—Total length 9 ; carapace 3*5, first

leg 15, second 14, third 11, fourth 11*5.

Loc. Ceylon : Trincomali ( Col. Yerbury.)

Oxyopes wroughtoni^ sp. n.

Colour and other characters as in 0. hirmanicus^ etc., but

distinguishable by the form of the generative organs. The plate of the

vulva is transverse, its posterior border truncate, the depression divided

into two by a median partition which is much broader than in*

0. javanus^ the two resulting pits being oval. In the ^ the tibia of the

palpus is furnished below with a large subconical process some-

what resembling that of 0. birmanicus but much blacker aad more;
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corneous, its posterior border lightly convex, directed downwards, not

obliquely downwards and forwards as in 0. hirmanicus ; the process

is deeply excavated, the posterior borders of the excavation being

strongly raised and bidentate, the anterior border being armed with one

tooth, and the superior with two teeth close to the base of the tarsus.

Measurements in millimetres.— $ . Total length 11 ; carapace 8*7, first

leg 15, second 14, third 12, fourth 14 ; patella and tibia of fourth

4*5. $. Total length 10 ; carapace 3*7, first leg 17, second 15, third

13, fourth 15 ; patella and tibia of fourth 4'5.

Log. Bulsar in S. Guzerat (R. C. Wroughton).

Family LYCOSID^.
Genus Lycosa, Latr.

Lycosa goliathus, sp. n.

- 9. Allied to L. phipaoni, Poc, but much larger, the median

band of the carapace covered with golden yellow hair? ; mandibles

with a patch of fiery red hairs in the upper half; sternum, ooxse and

lower side of abdomen jet black ; legs black, clothed with golden-grey

hairs above, grey hairs below, with some white hairs on the under-

side of the patellae and of the middle of the tibia of the fourth leg.

Eyes of the anterior line slightly procurved, their lower edges in a,

Straight line, the medians a little larger than the laterals. Vulva with

pit much longer than broad, narrowed in front, the median crest thick

j

expanded in the middle, with short posterior transverse bar.

Measurements in millimetres.—Total length 30 ; carapace 15, first

leg 3», fourth leg 44.

Log. Helvak in Satara {R. C. Wroughton).

! Lycosa masteri, sp. n.

$ . About the same size as L. phipsoni, but with the carapace and

abdomen more conspicuously banded with grejdsh-white ; coxae and

sternum not black, clear yellowish-brown, clouded with fuscous, the

sternum ' with a broad median fuscous band, anterior legs infuscate

below, the femora darker than the coxae, the tibiae scarcely distinctly

bandied, posterior legs redder below, tibia of fourth distinctly, of

third less distinctly, banded ; lower side of abdomen yellowish-brown,

paler than the lateral surface : mandibles clothed externally and

above with yellow hairs. Eyes of anterior line slightly procurved,

less so than in L. phipsoni and subequal in size* Pit of vulva larger
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than in that species, with thinner, more elevated edges, inversely

cordate, the median crest angularly expanded in the middle,

Measurements in millimetres.—Total length 22 ; carapace 11, first leg:

31, fourth leg 35.

Loc. Jaoli in Satara (Jiaste?'). ,; .

Lycosa iranii, sp. n.

9 . Coloured much as in L. phipson?, but the posterior tibiae not
'

banded, and the hairy clothing on the front of the mandible scanty ..

and grey in tint, not yellow. Posterior median eyes very large,

about half a diameter apart and about their own diameter ^bove the

edge of the clypeus ; eyes of anterior line slightly prociirved, the

medians much larger than the laterals. Pit of vulva transversely

elliptical, wider than long, the median crest distinct in front, expanding

into a broad irregularly quadrate plate, which posteriorly i]Qter\^enes <

between the extremities of the right and left edges of the pit. /.j

Measurements in millimetres.—-Total length 15 ; carapace 8" 5,:£r3t;j

leg 20, fourth leg 24.

Loc. Eastern District of Poena {Irani).

Lycosa prolifica, sp. n. , ; ,,;

9 . Smaller than L. phipsoni, but much resembling that species in

colour, except that the sternum is noticeably redder than the coxae,
i'

Posterior median e^/es very large, less than their diameter alcove

the edge of the clypeus ; eyes of anterior line strongly procurved,

the medians larger, their inferior edges above the level of the

centres; of the laterals. Vulva with its pit wider than that ofL*..}

phipsoni, with its edges thinner, the cross-bar of the median crest longe;r,,,

Measurements in millimetres.—Total length 15 ; carapace 7'5, first leg -Mi

18-5, fourth leg 22. . , ^
^"

Loc. Eastern District of Poena, very abundant (/raw?). ;
;

Lycosa fuscana, sp. n. -

9. Allied to L. prolifica, but less distinctly banded above; the ;

integument of the legs dark, the femora scarcely paler beneath than

the coxae, sides of abdomen not whitish inferiorly, the tint blending s-

with that of the inferior surface. Vulva with pit narrowly oval, mucli

narrower than in Z. jowZi/fcce. ;t!t^

Measurements in millimetres.—Total length 14;' carapace 8, first leg;;,

20, fourth leg 25. , . ^^Z

' "'

Loc. Eastern District of Poona (/»'aw). ;.;: nniLj
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Lycosa pictula, sp. n.

9 . Much smaller than the preceding species, ventral surface pale,

legs yellowish, banded with black, upper side of abdomen blackish

with pale spots. Posterior median et/es very large, less than a diameter

above the elypeus ; eyes of anterior line strongly procurved, medians

much larger, their inferior edges about as high as the centres of the

laterals. Pit of vulva longer than wide, rounded in front, the median

crest longer than the cross-bar, lightly incrassate in front.

Measurements in niilUmetrps.—Total length 11 ; carapace 5, first leg

13, fourth leg 18.

Loc. Chopda in Kastern Khandesh (Madan).

Lycosa madani, sp. n.

9 . A little larger than L. pictula and more robust, ventral surface

pale, legs pale, not banded, dorsal surface normally coloured, mandibles

without yellow or red hairs in front. Posterior median ei/es of

medium size, more than their diameter above the edge of the elypeus
;

eyes of anterior line straight, medians larger, the four as wide as the

posterior medians. Pit of vulva nearly parallel-sided, concavely

truncate in front, the median keel longer than the cross-bar.

Measurements in millimetres.—Total length 13 ; carapace 5*5, first

leg 12*5, fourth leg 16.

Loc. Chopda in Eastern Khandesh (Madan).

Lycosa yerhuryi, sp. u.

9 . Colour very like that of L. phipsoni ; tibiae of third and fourth

legs distinctly banded below, patella and tibia of palpus clothed in front

with yellow hairs like the upper half of the mandible. Eyes of anterior

line slightly procurved, medians larger than laterals, posterior medians

about their diameter above the edge of the elypeus. Vulva very

different from that of the previously-described species, the cross-bar

of the median crest curving forwards on each side to form a distinct

horseshoe-shaped sclerite.

Measurements in millimetres,—Total length 15 ; carapace 9, first leg

2, fourth leg 22'5.

Loc. Ceylon : Trinoomali (Col. Yerhury).

The females of the foregoing species of Lycosa from Western India

may be tabulated as follows :

—

A. Ventral surface of abdomen yellowish-brown, paler

than the sides.
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«\ Small, carapace 5'6 mm., integument of legs yel-

lowish.

a"^. Kyes of anterior line strongly procurved,

much narrower than the posterior medians pictula.

l^. Eyes of anterior line straight, as wide as

the posterior medians madani.

&\ Large, carapace I'll mm., integument deep red-

dish-brown ~ masteri.

B. Ventral surface of abdomen black, darker than the

sides.

a\ Eyes of anterior line strongly procurved, the

lower edge of the medians standing as high as

the centres of the laterals or higher.

a 2. Black of ventral surface sharply defined

from the pale of the femora and of the

sides of the abdomen proUfica.

6^. Blackof ventral surface not sharply defined,

femora and sides of abdomen dark fu&cana.

6\ Eyes of anterior line very slightly procurved.

a^. Integument of legs black above and below... goUathus,

h"^. Integument of legs yellowish-brown.

a^ Mandibles clothed with yellow hair in

front - pMpsoni,

&^ Mandibles clothed with grey hair in

front iranii.

Family HETEROPODID-^.
Genus Thelcticopis.

Tlielcticoph hercules, sp. n.

Colour blaek ; carapace, legs and abdomen clothed with bright

yellowish-green hairs, lower side of abdomen black. Uyes widely

separated, distance between anterior median and anterior lateral

about three times as great as that between the two anterior medians,,

distance between posterior median and posterior lateral only a little

less than twice as great as distance between the posterior medians.

Tibi9&of anterior two pairs oi legs armed with 5 anterior and 4 posterior

short and overlapping spines. Fang-groove of mandible armed

below with 5 teeth. Cleft between lobes of vulva about half as wide

behind as in the middle and in front, tips of the lobes compressed

and pointed b&hind, the posterior end of the median skeletal pieoe

bilobed.

12
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Measurements in millimetres.—Total length 24 ; carapace 10.

Log. Ceylon : Peradenia in the botanical garden {Freeman),

Theldicopis ajax, sp. n.

Colour of carapace and legs deep blackish-brown ; clothed like

the abdomen with greyish-brown hairs. Anterior median eyes about

half as far from each other as from the laterals ; posterior eyes un-

equally spaced, the medians nearer each other than to the laterals.

JFang-groove of mandible armed with 7 or 8 teeth behind. Tibiae of

anterior legs furnished with 5 pairs of long spines, with sometimes

an additional spine at the apex in front. Vulva consisting of a

convex black horny plate of which only the posterior third is cleft

;

the space is broader in front than behind, is bounded laterally by a pair

of smooth posteriorly converging lobes, is divided throughout its length

by a median longitudinal crest at the base of which on each side there

is a rounded prominence.

• Measurements in millimetres.—Total length 23 ; carapace 10.

Loc. Ootacamund, S. India (Hampson).

Thelcticopis virescens, sp. n.

S. Colour of integument deep brownish-red, clothed with yellowish-

green pubescence, abdomen covered above with greenish-grey pubes-

cence, median area of lower surface black, pulmonary opercula yellow.

Carapace as long as patella and tibia of third leg ; eyes of posterior

line slightly proourved, medians four diameters apart and six

diameters from the laterals ; anterior medians loss' than a diameter

apart and more than twice as far from the laterals. Fang-groove armed

behind with 5 teeth. Tibise of^ first and second legs with 5 pairs of

short inferior spines. Apophysis of tibia oipalp short, divided distally

into three short subequal processes.

Measurements in millimetres,—Total length 17 ; carapace 8, first leg

29, second 28, third 22, fourth 27.

Loc, Trivandrum in Travancore, S. India {Ferguson').

Thelcticopis rufulus, sp. n.

$. Colour of carapace and mandibles castaneous ; legs, sternum

and coxas ochre-yellow, the hairs covering these parts apparently

yellowish or greyish- white ; abdomen dirty yellowish-grey, variegat-

ed at the sides with black spots, and with a median dorsal band

consisting of a series of black spots.
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Carapace about as long as patella and tibia of third leg
;
posterior

median eyes nearer to each other than either is to the lateral ; eyes

of anterior line subequally spaced. Fang-groove of mandible armed

behind with 5 teeth. Tibia of first and second legs with 6 pairs of

inferior spines ; of third and fourth with 3 pairs. Tibia of palp armed

externally with a double process, the upper branch short, thinner

and pointed, the lower much larger, stouter and bent downwards ;

tarsus of palp large, oval, with a conspicuous external basal angular

prominence which fits into the space between the two branches o 1

the tibial process.

Measurements in millimetre^—Total length 12 ; length of carapa:;e

6, width 5 ; of second leg 19, of third leg 15, of fourth leg 19.

Log. Wilgm Hills [E, W. Gates).

Thelcticopis hieornutus, sp. n.

$. CoZowr nearly black, clothed with yellowish-grey hairs ; abdomen

ornamented above—especially behind—with narrow transverse darker

stripes ; its ventral surface not noticeably darker in the middle.

Structurally nearly allied to T. virescens, but with the anterior

line of eyes straighter, the superior edge of the laterals on a level

with the centres of the medians, the medians less than a diameter

apart, and a little more than a diameter from the laterals. Mandibles

armed below with i irregularly-spaced teeth ; spine-armature of tibiae

as in T, virescens. Tibial apophysis of palp very large, rising from

the whole of the external side of the segment and ending distally in two

branches, the upper broad at the base, striate and running out into

a tolerably straight almost thread-like termination, the lower short,

blunt, and forming a nearly semi-circularly incurved hook.

Measurements in millimetres.—Total length 1 7 ; length of carapace

9 ; length of first leg 27, of second 28, of third 23, of fourth 28,

Log. Assam : Naga Hills.

Genus Sparassus, Latr.

Sparassus xerxes, sp. n.

9 . Allied to S. walcJcenaerii. Colour of carapace and legs mahogany

brown above and below, clothed with whitish-yellow hairs, mandibles

black, clothed with white hair at base ; under side of tibise with a

subapical fuscous band in the distal half; abdomen olive-yellow above,

whitish at the sides, black in the middle line below, or at all events with
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a transverse black stripe behind the epigastric fold, a large clear yellow

spot on each side of the epigastric area. Carapace longer than wide, head

region narrow, its width about one-half the length of the carapace ;the eyes

compact, those of anterior line sub-equal, the anterior medians almost

touching the anterior laterals, about a radius from each other and

a diameter above the edge of the clypeus. Legs not very unequal,

2, 4, 1, 3 in length. Lateral lobes of vulva in contact throughout

their length, a pellucid heart-shaped area in front of them.

^. Like 9 ^^ colouring. Palpus with its tibia and patella armed

externally with spines ; tibial spur long and broad at base, apically sub-

filiform ; directed downwards so that its axis forms an obtuse angle of

about 100° with the axis of the tibia; tarsus evenly oval, about twice as

long as wide.

Measurements in millimetres.— 9 • Total length'30, carapace 11*5, of

first leg 45, of second 47, of third 41, of fourth 46. $, Total length 24,

carapace 11, of first leg 53, of second leg 56, of third leg 44, of fourth 48.

Log. Omara on the Mekran coast, 130 miles west of Karachi

{F. W. Toimseni) ; also Bushire on the Persian Gulf.

Sparassus maynardi, sp. n.

9 . Nearly allied to the 9 of S, xerxes but smaller and of a tolerably

uniform flavous or ochreous colour above and below, tibiae of legs not

banded. Eyes of anterior line slightly recurved, the medians a little

larger than the laterals. Vulva with its two plates longer and meeting

in a longer suture than in -S'. xerxes.

$, Resembling the 9 in colour. Tibial spine of palpus and palpal

organ much like those of S. xerxes.

Measurements in millimetres.— 9 • Total length 21 ; length of carapace

9, of first leg 37, of second 40, of third 35, of fourth 38, $. Length of

carapace 7 ; second leg 39, of fourth 38.

Loc. Jacobabad (ff. M. Fhipson), Northern Baluchistan {Maynard

and Macmahon).

Sparassus pyrozonis, sp. n.

^r. Colour of carapace, sternum, coxae, and upper and under sides of

abdomen as in S. senilis, S. punctipes, var. sordidatus, and apparently

S. hirtus ; but differing in the colouring of the legs. The basal black

band on the femora extends over nearly one-third of the segment,

there is also a black band at the tip, but the hairs on the rest of the
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segmont below and in front are not white but a beautiful orange-red,

becoming greyer above and spotted with black ; the tibiae are

white with a basal black band extending on to the patella, a distal

narrow black band and a black spot at the base of each spine, the

dorsal side being irregularly spotted.

Carapace longer than wide ; a little shorter than tibia of second leg

and patella and tibia of third ; its width about equal to first tibia

;

ei/es of posterior line slightly procurved ; of anterior line sub-equal and

sub-equally spaced, about a diameter apart.

Legs much the same on as in S. lamarckii.

Cleft of vulva sub-ellyptical, narrower in front, not so triangular

as in S. lamarckii.

Measurements in millimetres.—Total length 25 ; length of carapace 11,

width 10; length of first leg 44, of second 48-5, of third 35, of fourth 39.

Loc. Sylhet in Assam.

Sparassus hampsonij sp. n.

V . Colour mostly resembling that of S. lamarckii, but with the

femora of the legs uniformly yellowish-white below, not spotted ; a

narrow mesial black band on the tibiae, the coxae black like the

sternum, the black of the lower side of the abdomen extending all over

the epigastric area, and the whole of the upper side of the abdomen

beautifully variegated with symmetrically arranged yellow spots and

black stripes. Carapace about equal to tibia of second leg and to patella

and tibia of third. Legs of first and second ])air nearly equal in length.

Vulva larger than in S. lamarckii ; its lateral lobes widely separated,

diverging, not converging anteriorly, the intervening space occupied

by a smooth amber-coloured median sclerite.

Measurements in millimetres.—Toial length 16 ; length of carapace 7*5,

width 7 ; length of first leg 28, of second 29, of third 22, of fourth 24.

Loc» Nilgiri Hills ( G. F. Hampsnii).

Sparassus fuligineus, sp. n.

$ . Nearly allied to S. lamarckii and S. hampsoni, and especially to

the latter in the form of the vulva, but at once recognisable from both

by having the legs a uniform olive-black above and below and no

distinct pattern on the abdomen, which like the carapace and limbs

is covered with olive-black hairs. The median ventral surface of the

abdomen is black as in S. lamarckii and S. hampsoni, the black area
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defined by a narrow pale line. Vulva practically identical with being

that of S. hampsoni. Total length 20 millimetres.

Log, Jaoli in Satara (Master),

Sparassus admiratus, sp. n.

? . Colour of carapace yellowish-red, darker on the head, covered

with greyish-yellow hairs, the facial area, mandibles, palpi, mouth parts,

sternum and coxsb jet black, legs bright yellowish-red, covered with

golden yellow hairs, a black band at the extremity of the femora and the

base of the tibiae ; protarsi and tarsus black ; abdomen olive-yellow,

covered with golden hair, the middle ventral line marked with a narrow

lanceolate longitudinal black band ; dorsal surface with a pair of black

patches in front and a Y-shaped median black stripe behind ; the

elliptical area between the forks of the Y and the two black patches

pale yellow. Carapace as wide as long ; e7/es like those of S, lamarchii

but smaller, and hence appearing to be further apart. Lateral lobes of

vulva diverging behind, the area between them occupied by a pellucid

anteriorly-bilobed sclerite. Total length 20 millimetres ; carapace 10.

Log, Bombay {H. M, Phipson).

Sparassus iranii, sp. d.

9 . Colour of carapace reddish, blackish on the head, thickly clothed

like the legs, abdomen, mouth parts and sternum with a coating of

tolerably uniformly greyish hairs, face and mandibles black, labium and

maxilla deep brown j legs uniformly pale, with base of tibia and adjacent

area of patella black ; abdomen without distinct pattern, no black on its

median ventral area. Carapace longer than wide, head broad, its width

much greater than half the length of carapace ; eyes as in S. lamarchii^

but further apart and smaller. Vulva very large, its lateral lobes united

in front, separated throughout their length behind, the two together

forming a somewhat horseshoe-shaped curve, the area between them

occupied by an anteriorly clavate sclerite. Total length 22 ; carapace 12,

its width 10*5.

Log. Khost in Baluchistan (Smith) ; Poona District (Irani ^JP®) 5

Nagpur.

Sparassus pearsoni, sp. n.

9 . Colour of head roddish-brown, legs, coxae and sternum yellowish-

brown, abdomen greyish-olive, mandible black, the whole (except the

lower end of the mandibles) covered with a coating of- tolerably uniform
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greyish-white or greyish-yellow bairs ; no black markings on body or

limbs. Carapace longer than wide ; anterior median eyes longer than

anterior laterals, about a radius from each other and rather less than a

radius from the laterals, clypeus equal to the diameter of the anterior

median eyes. Legs short and not very unequal in length, 2, 4, 1, 3,

the third reaching almost to the tip of the protarsus of the second when

extended. Lobes of vuha in contact posteriorly and forming a long

median suture, anteriorly their edges diverge and circumscribe a space

which is occupied by a heart-shaped skeletal jet black piece. Total

length 21 ; carapace 9*5, first leg 31, second -34, third 30, fourth 33.

Loc. Poona Ghats ; Eastern Khandesh (Madan) ; Pimpalner in

W. Khandesh (Pearson).

Sparassus ohesuluSj sp. n.

$ . Colour of carapace yellowish-red marked with radiating patches

and clothed with silky golden hairs ; face and mandibles black, legs and

palpi deep reddish-brown, femora paler, sternum yellow, labium and

maxillae infusoate ; abdomen clothed with silky yellow hairs, mottled

with dark spots above, and marked with a median fuscous laterally den-

tate stripe. Carapace short, as wide as long ; eyes of anterior line

straight by their centres, medians much larger, nearly a diameter apart,

and about a radius from the laterals and from the edge of the clypeus,

laterals about a diameter above the edge of the clypeus. Legs 2, 1, 4,

3, first longer than fourth by its tarsus ; third not reaching middle of

protarsus, of second. Vulva with its lateral lobes smooth, shining, in

contact throughout, broader behind than in front, piriform, passing

anteriorly into a black horny rugose area.

Measurements in millimetres.—Total length 13'5 ; length of carapace

5'5, first leg 21, second leg 24, third leg 18, fourth leg 20.

Loc. E. Poona (Wroughton and Lrani).

Sparassus rotundiceps, sp. n.

2 . Colour of integument pale castaneous, covered with yellow hairs
;

clypeus, sternum and mandibles dark brown; protarsus and tarsi infuscate.

Carapace about as broad as long, as long as tibia of first leg ; eyes of

anterior line straight by their centres, medians larger, about a diameter

apart, and less than that from the laterals, which are about their own

diameter above the clypeus. Legs 2, 1, 4, 3, third only a little sur-

passing tibia of second. Vulva with its right and left halves divided by
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a median transverse slit into an anterior semi- circular striate portion

which aloDg its convex edge is nearly in contact with its fellow of the

opposite side and of a posterior piece which meets its fellow behind, but

is in front separated by a wide heart-shaped space.

$ . Like the 9 in colour ; legs longer. Tibia of palpus armed with

two apophysis, a basal and an apical, the latter is pointed, lightly sinuous,,

directed downwards and outwards from the base, with its upper edge

serrate in its basal half ; the basal is directed forwards and slightly

upwards, and gradually tapers to a simple bluntly-rounded tip.

Measurements in millimetres.— 9. Total length 11, carapace 4'5, of

first leg 18-5, of second 21, of third 15, of fourth 16. ^. Total length

10, carapace 4*5, of first leg 24, of second 27, of third 1&, of fourth 20.

Loc. Ootacamund, S. India {Hampson).

Sparassus milleti, sp. n,

^. Colour uniformly pale, above, below, and on the appendages ; cloth-

ed with yellowish hair. Carapace longer than broad, its cephalic region

narrowed, less than half the length of the whole carapace, ocular quad-

rangle square ; eyes of posterior line straight, subequal, the medians

about three diameters apart and two diametres from the laterals ; eyes

of anterior line almost straight by their centres, medians much larger

than laterals, a diameter apart and barely half a diameter from the

laterals. Palpus with patella and tibia not spined ; tibial apophysis

small, hooked, its basal portion directed outwards almost at right-angles

to the axis of the tibia, its apical third pointed, curving straight

forwards. Leg's very long and slender (see measui-ements).

Measurements in millimetres.—Total length 8 j carapace 4*5, first leg

29, second 36, third 21, fourth 24.

Loc. Nasik {Millet).

Sparassus greeni, sp. n.

Allied to S, impudicus. Colour of carapace, mandibles, sternum, coxse

and legs uniformly yellowish-brown, carapace covered with silky yellow

hairs, protarsi and tarsi infuscate ; abdomen pale above and below and

covered with yellow hairs, its sides and posterior extremity above

spinners ornamented with a broad blackish-gre^n band. Carapace as wide

as long, shorter than tibia of second leg. Legs of third pair very short,

not overlapping a;i'^x of tibia of second. Vulva with median skeletal
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piece horny, blackish, and completely filling up the space between

the lobes ; near the middle of its area there is a large wide

depression, which is furnished anteriorly with a pair of horny ridges.

Measurements in millimetres.—Total length 15 ; carapace 8, first

leg 28, second 32, third 21, fourth 24.

Loc. Ceylon ; Punduloya (Green).

Genus Hetekopoda, Latr.

Heteropoda hampsonij sp. n.

9 . Colour : Darker and more variegated than in H. venatoria
;

the yellow band on clypeus extending on to the sides of the head,

and with fine radiating pale lines on the upper side of the carapace
;

upper side of legs banded, especially on the femora, tibias with two

bands below, abdomen mottled with black above and at the sides,

the upper side with a pair of pale median sigilla spots, and three

indistinct pale patches forming a transverse band in the posterior half,

lower side of abdomen uniformly blackish-brown, the pulmonary

opercula yellow, and two fine pale lines running backwards from the

genital fold and defining the dark median area. Carapace longer

in proportion to its width than in H. venatoria^ considerably longer

than wide ; the length exceeding that of tibia of third hg ; equal to

that of first and to protarsus of second leg ; width almost equal to length

of tibia of third leg ; eyes practically the same as in S. venatoria.

Mandibles and palpi armed as in li. venatoria. Legs shorter and

relatively stouter than in H. venatoria, with the same spine armature
;

third leg as long as the fourth, and surpassing the middle of the

protarsus of the second.

Vulva larger than in H. venatoria^ the lateral lobes separated by a

narrow median sclerite.

Measurements in millimetres.—Total length 29 ; length of cara-

pace 13, width 10'5 ; width of head 6*5 ; length of first leg 49, of

second 53, of third 44, of fourth 44, tibia of third 11.

Loc. Ootacamund ( G. F, Hampson'),

Heteropoda nilgirina, sp. n.

Colour : Much resembling that of H. venatoria, but the sternum

darker ; the white clypeal band much less distinct, the mandibles deep-

shining black ; abdomen mottled above and at the sides with rusty-

brown spots.

13
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Carapace of about the same form as in //. venatoria, but with the

head a little narrower, the width a little less than the total length

of the carapace ; eyes of anterior line closer together, more procurved,

the quadrangle narrower in front ; the anterior medians only about

half the diameter of the anterior laterals, the lower edges about on

a level with the centre of the laterals.

Legs with spine armature as in H. venatoria, but with a spine on the

distal half of the upper side of the third tibia ; third leg relatively longer

than in H. venatoria, surpassing the middle of the protarsus of the

second, the fourth not surpassing it by the length of its tarsus.

Vulva larger than in H. venatoria ; the lobes widely separated

by a broad median sclerite, which is posteriorly marked by a median

elliptical excavation.

Measurements in millimetres.— $ . Total length 27 ; length of carapace

11*5, width 10*5 ; width of head 5*5
; length of first leg 49, of second

54, of third 44*5, of fourth 46-5, tibia of third leg 12.

^. Much resembling the $ of H. venatoria in colour and structural

characters, but with the anterior median eyes only about half the

diameter of the laterals, a much less noticeable white band upon the

clypeus, and the legs considerably longer, the first being about

51 times the length of the carapace ; carapace about three-quarters the

length of the tibia of third leg. Tibia of first, second and third with two

superior spines, of fourth with one distal superior spine ; patella of

fourth unspined. Tibial apophysis of palpus longer, clavate and trun-

cate apically, with the lower border concave, and the inferior distal

angle subacute ; tarsus of palpus more voluminous, externally angular

at base.

Measurements in millimetres,— $ . Total length 16 ; length of carapace

8, width 7 ; length of first leg 45, of second 51, of third 39, of fourth

40-5; tibia of third 10-5.

Log. Nilgiri Hills ( E. W. Oates) ; Coonoor ( W. Davison) ; Ootaca-

mund {G. F, Bampson); Kotagiri {J. R. Henderson).

Ueteropoda lentula, sp. n.

9 . Much resembling H. nilglrina in the form of the vulva, but

smaller, with the carapace higher, the mandibles not black but pale>

with two fuscous bands, and the legs considerably shorter ; the

carapace being longer than the tibia of the second leg, while the

latter is only about three and-a-half times the length of the carapace.
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$, Differing from that of II. nilgirina in being smaller, in having

pale and striped mandibles, and in the form of the tibial apophysis,

the lower edge ofwhich is more abruptly emarginate, with the inferior

distal angle produced into a distinct tooth-like prominence.

Measurements in millimetres.—Total length 15; carapace 6*5
j

first leg 21, second 24, third 19, fourth 21. $. Total length 11 j

carapace 5'5 ; first leg 27, second 31, third 25, fourth 26*5.

Log. S. India : Ponmudi in Travancore ( Ferguson ), Tinnevelly

(Barher).

Family THOMISID^..

Genus Ang^us, Thorell.

Angceus pentagonalis^ sp. n.

Colour of carapace reddish-brown with two darker bands, clothed

with a thick coating of yellowish-grey hairs, clypeus and mandibles

nearly black, much more scantily clothed with pale hairs, anterior legs

deep reddish-brown, posterior paler, banded with brown, clothed with

pale hairs, dark at the base of the spines ; abdomen testaceous, marbled

with black, clothed with silky-yellow hairs above and below. Carapace

a little longer than broad, moderately high, flat above longitudinally be-

hind the posterior eyes ; eyes of posterior line subequally spaced, medians

smaller than laterals and about four diameters apart; crest above anterior

eyes prominent and furnished with a tuft of hair at the angles ; eyes of

anterior line subequally spaced, laterals standing much higher, so that

a line touching their inferior edges would just cut the upper half

of the laterals ; height of clypeus in middle about equal to distance

between anterior median eyes, height at sides about equal to twice

the diameter of the lateral eye. Fang-groove of mandible armed

•with. 3 strong teeth behind and 3 in front. Legs 1, 2, 4, 3, firs*

and second sub-equal, first leg nearly four times as long as carapace ;

tibia of first and second armed beneath with 4 pairs, protarsi with 2

pairs of long spines, tibiae and protarsi with 2 anterior and 2 posterior

spines as well, tibise and protarsi of third and fourth armed with a few

spines in front and behind : legs, especially the femora, more or less

tubercular and tufted above. Abdomen pentagonal, widest behind

the middle, as wide as long, furnished above with two rows of tufts in

its posterior half and others at the sides. Vulva consisting of a pair
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of lobes or ridges, inclined posteriorly at an angle and enclosing a

small sclerite shaped like an arrow-head.

Measurem&nts in millimetres.—Total length 9 ; length of carapace 3'5

;

length and width of abdomen 5 ; length of first leg 13.

Log. S. India, Nilgiri Hills {G. F. Bampson),

Family CRYPTOTHELIDJI.

Cryptothele colhna, sp. n.

Colour of a uniform yellowish or muddy-brown above and below.

Carapace high, much higher behind than in front, abruptly sloped

away behind and at the sides, ocular region distinctly elevated, a deep

depression behind the posterior eyes ; eyes of anterior pair the largest,

considerably more than a diameter apart, the median quadrangle

more than twice as long as wide, parallel-sided. Abdomen as wide

as long. Vulva wider than long, consisting posteriorly of a pair

of horny lobes meeting in the middle line and enclosing a space

occupied by a small median heart-shaped sclerite. Legs short,

subequal.

Measurements in millimetres.—Total length 10 ; length of carapace 4*5.

Log. S. India : Ootacamund {G. F. Hampson).

According to the description Cryptothele ceylonica, 0. P. Cam-

bridge (Proo. Zool. SoG. Lond., 1877, p. 563, pi. lvi, fig. 4) differs from

the preceding in the following particulars :—Size very much smaller,

carapace not noticeably elevated behind ; ocular tubercle low, no

depression behind it : eyes of anterior pair a diameter apart, median

ocular quadrangle not twice as wide as long. Total length 4 mm.



499

THE MOTHS OF INDIA.

SUPPLEMENTARY PAPER TO THE VOLUMES IN
" THE FAUNA OF BRITISH INDIA."

SERIES II. PART IIL
By Sir Gr. F. Hampson, Bart., f.z.s,, f.e^s,

{Continued from page 235 of this Volume^.

ARCTIADiE.
Arctian^.

1175a. Spilosoma albicornis, n. sp.

$. Head and thorax bright red-brown, tinged with crimson, especially on
frons ; anfcennse with the shaft and branches white above; palpi black at

tips, crimson at base
;
pectus and legs crimson, the tibiae and tarei black

;

abdomen crimson, with dorsal, subdorsal, sublateral and ventral series of

black spots. Forewing bright red-brown ; a black spot at upper angle of cell
;

the postmedial line excurved from costa to vein 4, then strongly incurved,

below vein 2 reduced to a spot above vein 1 ; small double spots on veins

2 and 5. Hindwing crimson, slightly tinged with fuscous towards costa ; a

discoidal black spot ; a subterminal series of spots, the two towards tornus

larger.

Habitat.—Ceylon (Mackwood), Exp. 54 mill. Type—In B. M.
1197. Thyrgorina sikkimensis.

$. Head and thorax greyish-fuscous ; antenna and greater part of legs

black ;
neck with some crimson ; abdomen crimson above, the base brownish •

dorsal and lateral series of black spots, the ventral surface whitish. Fore-

wing greyish-fuscous, the veins pale ; an obscure, curved, dark, antemedial

line ; a similar postmedial line bent inwards below vein 3 ; three obscure

subterminal spots. Hindwing blackish-fuscous, with traces of a sinuous

postmedial line and of some subterminal spots.

Habitat.—Sikhim ; Khasis. Exp. $ 32, 9 44 mill.

LITHOSIAN^.
Key to the genera.

A. Forewing with vein 5 absent.

a. Hindwing with vein 5 absent.

oi. Forewing with vein 4 absent NeoUavia.

6\ Forewing with vein 4 present.

a'^. Hindwing with vein 2 stalked with 3 RhangTiana.

b^. Hindwing with vein 2 from the cell,

a'. Forewing with vein 7 stalked witli 8.

a*. Forewing with vein 7 from 8 beyond 9.

a^. Forewing with vein 2 curved at base,

a®. Forewing with vein 10 stalked with

7'8'9 Siculifer,

b^. Forewing With vein 10 from the cell Lexis.
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6". Forewing with vein 2 oblique.

a*. Hindwing with vein 4 absent in $

,

present in $ Ntshada.

68. Hindwing with vein 4 present in $ Gampola.

b*. Forewing with vein 7 from 8 before 9,

or 9 absent.

a*. Hindwing with vein 4 absent.

a^. Forewing with vein 11 anastomos-

ing with 12 Poliosia.

6«. Forewing with vein 11 free Loboiasis.

b^. Hindwing with vein 4 present.

a". Forewing with vein 2 from towards

end of cell oblique Phryganopsis.

6*. Forewing with vein 2 from middle

of cell, curved at base,

a'^. Hindwing with the cell open, a re-

current vein in cell Chvysorhahdia.

b\ Hindwing with the cell closed, no

recurrent vein in cell.

a*. Forewing with vein 10 stalked

with 7'8-9 Mithuna.

6®, Forewing with vein 10 from

the cell Ilema.

b^. Forewing vrith vein 7 stalked with 6 Conosia.

5. Hindwing with vein 5 present.

a^. Forewing with vein 11 anastomosing with 12. Neasura.

b^. Forewing with vein 11 free.

a^, Forewing with vein 10 stalked with 7*8,

9 absent Pseudohlahes.

b"^. Forewing with vein 10 from the cell.

«*. Forewing with vein 6 stalked with 7'8 ,., Padenia {$).
6*. Forewing with vein 6 from the cell Garudinia,

B. Forewing with vein 5 present.

a. Hindwing with vein 5 absent, coincident with 4.

a^. Forewing with vein 7 stalked with 8, or 8*9

absent,

a^, Forewing with vfein 9 stalked with 7*8, or

absent.

a'. Forewing with vein 5 stalked with 4 Tortricosia.

6*. Forewing with vein 5 from the cell,

a*. Forewing with vein 7 from 8 beyond 9, PacJiycerosia,

b*. Forewing with vein 7 from 8 before 9.

a^. Hindwing with veins 3'4 stalked.
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a*. Proboscis aborted ; frons with

rounded prominence Dohertya.

6®. Proboscis fully developed ; frons

not prominent , Adrepsa.

b«. Hindwing with vein 3 from the cell. Chrysceglta.

fe'. Forewing with vein 9 from 10 anastomosing

with 8 to form the areole Lithosia.

b^. Forewing with veins 6*7 and 8*9 stalked.

a*. Forewing with vein 11 anastomosing with 12 Eugoa.

i^. Forewing with vein 11 free Cyclosiella.

c^. Forewing with veins 6-7 stalked, 8*9 from cell. Hemonia.

i. Hindwing with vein 5 present.

a^. Forewing without an areole.

a'. Forewing with vein 9 stalked with 7'8 or

8*9 absent.

a'. Forewing with vein 7 from 8 beyond 9 ...

a*. Forewing with vein 10 stalked with

7'8'9 Cyclomilta.

0*. Forewing with vein 10 from the cell.

a®. Proboscis aborted Nephelomilta.

i*. Proboscis present.

o*. Hindwing with vein 5 obsolescent

from just below angle of disco-

cellulars Chionaema.

i*. Hindwing with vein 5 fully deve-

loped from well below angle of

disco-cellulars.

a''. Hindwing with veins 3*4 stalked

or coincident.

a*. Forewing with veins 4'5 stalked Scaptezyle.

i*. Forewing with vein 5 from the

cell.

o*. Palpi upturned,

a^°. Hindwing with veins 3'4

coincident.

a^^. Hindwing with Vein 5

from angle of cell.

o^^. Forewing thinly

the costa scaled,

strongly arched at

base Coslarcha.

6^*. Forewing thickly

scaled Sk'cia.
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J*i. Hindwing with vein 5

from well above

angle of cell Ealone.

61°. Hindwing with veins 3*4

stalked Macaduma.

h^. Palpi porrect,

a*°. Forewing with the costa

excised towards apex,

the termen above and

below middle Oxacme.

b^°. Forewing with the shape

normal,

a^^. Hiadwing with vein 2

near angle of cell Utnculifera„

611. Hindwing with vein 2

from long before angle

of cell Eurosia.

h^. Miwdwing with vein 3 from the cell.

(**v Forewing with vein 10 from close

to 11 Ovipennig,

5', Forewing with vein 10 from towards

end of cell Siictane,

h^. Forewittg with vein 7 from 8 before 9, or 9

absent,

a*. Hindwing with vein 3'4 stalked or coincident.

a^. Forewing with vein 9 absent,

a*. Forewing with vein 11 anastomosing with 12 Pareugoa,

J*. Forewing with vein 11 free.

a'. Forewing with veins 3"4"5 stalked Eucyiclopera.

v. Forewing with veins 4*5 stalked, 3 from

cell Padenia ($).

c''. Forewing with veins 3'4'5 from the

cell Narasodes:

J*. Forewing with vein 9 present.

a", Forewing with vein 11 anastomosing

with 12.

a*. Forewing with veins lO'll stalked Machairophora.

b'', Forewing with veins 1011 from cell Thumatha.

b^. Forewing with vein 1 1 free (Eolosia,

6*. Hindwing with vein 3 from, or from close to,

angle of cell,

a'. Forewing with vein 11 anastomosing with 12.

a«. Forewing with veins 10*11 stalked Asuridia,

6*. Forewing with veins 10"11 from cell.
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a\ Palpi upturned Hyposiccia.

b''. Palpi porrect ., Asura.

&'. Forewing with vein 11 free.

a^. Forewing with veins lO'll from a. point

or shortly stalked Idopterum.

6«. Forewing with veins 10*11 well separated,

a^, Forewing with vein 2 strongly curved

at base CEonisiis,

&'. Forewing with vein 2 oblique.

a*. Palpi upturned Parasiccia.

6®. Palpi porrect Miltoclirista.

a*. Hindwing with vein 3 from well before angle

of cell,

a*. Forewing with vein II anastomosing with 12, Xanthocraspeda

.

b^. Forewing with vein 11 becoming coinci-

dent with 10 Hemipsilia.

c', Forewing with vein 11 free.

a®. Antennae with the basal joint very long .., Chamaita.

h^. Antennae with the basal joint moderate.

a''. Forewing with vein 6 stalked with 7'8,.. Nudaria.

h7. Forewing with vein 6 from the cell Palceopsis.

h,'^. Forewing with veins 9'IQ stalked.

«*. Hindwing with veins 6*7 coincident Meteugoa,

b^. Hindwing with veins 6'7 stalked.

a*. Forewing with veinlets between vein 12 and

the costa ScJiistophleps.

b*^ Forewing without veinlets between vein 12

and the costa.

a'. Palpi oblique ; frons with large tuft Holocruspedum.

i^. Palpi porrect ; frons without tuft Scoeodora.

c^. Forewing with veins 6'7 and 8-9 stalked.

a*. Forewing with veins 4'5 stalked Trischalis.

b^. Forewing with veins 4'5 from the cell Philenora.

d'^. Forewing with veins 6*7 from the cell Tropacme.

e^. Forewing with vein 9 from the cell,

a^. Forewing with veins 6'7 stalked, 8 absent Gymnochroma,

b^. Forewing with vein 6 from the cell, 7'8 stalked... Diduga.

Z>^. Forewing with an areole.

a^. Palpi upturned.

a^. Forewing with veins 9'10 anastomosing with

8 from the areole Agrisius.

i". Forewing with vein 9 from 10 anastomosing

with 8 from the areole Ayylla.

V. Palpi porrect Paraona.

14
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Genus Neoblavia. Type.

Neollavla, Hmpsn. Cat. Lep. Phal. B. M, II,, p. 105 (1900) scoteola.

Proboscis fully developed
;

palpi porrect, hardly reaching beyond the

frons ; antennae of male with bristles and

cilia ; tibiae with the spurs moderate.

Forewing narrow ; veins 2'3 stalked ;
4*5

absent ; 6 shortly stalked with 7"8'9
; 10

free
; 11 given off at right angles to cell

and becoming coincident with 12 ; male

Neoblavia scoteola ^ j. with a large eliptical patch of androconia

in cell. Hindwing with vein 2 from near angle of cell ;
3'4 coincident ; 5

absent ; 6'7 stalked ; 8 from middle of cell ; a large patch o,f androcania in,

beyond, and below the cell.

1379a. Neoblavia scoteola, Hmpsn., Cat. Lep. Phal. B. M. II., p. 105.

$. Black-brown. Forewing with a few grey scales in the patch of

androconia in cell. Hindwing with the patch of androconia rather redder-

brown ; the terminal a,rea somewhat greyish, the cilia yellowish.

Habitat.—Sikhim 2,600' (Pilcher). Exp. 18 mill.

Genus Rhanghana. Type.

RJianghana, M.oove,T. Z. S. 1878, p. 22 punctata.

Proboscis fully developed
;
palpi porrect, not reaching beyond the frons

;

antennae of female ciliated ; tibiae

with the spurs short. Forewing long

and narrow ; the cell less than half

the length of wing ; vein 2 from

angle, curved at base ;
3 '4 on a long

stalk; 5 absent j
6-7-8-9-10-11 stalked,

11 anastomosing with 12. Hindwing with the cell short ; veins 2"3 stalked
;

4"5 absent ; 6*7 stalked ; 8 from towards angle of cell.

1490. Rhanghana punctata.

Genus Poliosia, Typ^.

Foliosia, Hmpsn., Cat. Lep. Phal. B. M. II., p. 106 (1900) muricolor.

Proboscis fully developed
;
palpi porrect, hardly reaching as far. as frons

;

antennae of male with bristles and cilia
;

tibiee with the spurs moderate ; abdomen

clothed with rough hair. Forewing long

and narrow ; vein 2 from well before angle

of cell, curved at base j 3;4 stalked ; 5

Poliosia muricolor $ %. absent ; 6 from well below upper angle
;

7-8-9 stalked ; 10 free ; 11 anastomosing with 12, Hindwing with vein 2

from well before angle of cell ;
3-4 poincident ; 5 absent ; 6:7 s.talked, 8

from middle of cell.

Rhanghana punctata $ \.



THE MOTHS OF INDIA. 505

A. ForeWing dark-grey, with yellow costal fascia ... 1381c. muricolor.

B. Forewing grey-brown, without costal fascia.

a. Head and tegulse yellow ; forewing with

black point below end of cell l?,81b. punctivena.

h. Head and tegul^ dark.

. a^. Fcirewing with black points in and below

end of cell
, 1381. hinotata.

fti, Forewing without black points 1347. brunnea.

0. Forewing yellow-brown, with dark postmedial

line i.... 1356. cubHifero.

1381c. PoLiosiA MURICOLOK, insert (syn.) Collita parva, Moore, P. Z. S.,

1878, p. 16, pi. 1, f. 13,

1347. PoLiosiA BRONNEA, insert (syn.) 1381a. Gampola normalis.

G-enus Nishada.

1378. NlSHADA FLABRIPERA,

1379. Nishada rotuncUpennis does not Occur within lildian limits, and the

figure represents N. flabrifera.

Genus Gampola.

1380. Gampola pasciata.

Genus Lexis^

Lexis, WUgrn., Vet. Akad. Hand!. (2) 5 (4) p. 41 Type.

(1865) ' hipunctigera.

Tigrioides, Butl., Trans. Ent. Soc., 1877, p, 339 ..i *, alterna.

Proboscis fully developed
;
palpi porrect ; tibiae with the spurs short

;

abdomen clothed with rough hair,

Forewing with vein 2 from middle

-^^^j;^>,,^ ^^^---^ ^- »»^n|S ^^ ^®"' curved at base
;
3-4 stalked

;

'^

'J^^yfm^ # 1 5 absent ; 6 stalked with 7-8-9. or

^ wC^'V-^/ Ol ^ from below angle of cell ; 7 from

beyond 9 ; 11 anastomosing with 12.

L6xis leucanioides ^ \. Hindwing with vein 2 from long be-

fore angle of cell ; 3*4 on a long stalk
; 5 absent ;

6*7 stalked ; 8 from middle

of cell.

Sect. I. Antennse of male bipectinate.

1367&. Lexis sabulosalis, Wlk., xxxiv, 1219 (1865).

Lithosia brevipennis, Snell^, Veth's Midden Sumatra, Lep. p. 36 (188G),

Dull brownish-ochreous ; forewing sometimes mottled with slightly darker

scales and with discoidal point, hindwing paler.

Forewing rather short and broad • veins 6'7'8"9 stalked.

Habitat,—Burma, Rangoon ; Sumatra ; Sarawak. Exp, 22 mill.

Sect. II, Antenna of male with bristles and cilia.

A. Palpi reaching just beyond the frons.

a. Fore coxte of male with thick tufts of black hair.
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13670. Lexis leucanioides, Wlk., Journ., Linn. Soc. Zool., vi, p, 103

(1862). Swinhoe, Cat. Het. Mus. Oxon., p. 124, pi. 3, f. 7.

Head and tegulse dull orange-yellow
;

palpi, frons, and antennae blackish
5

thorax yellowish, with black spots on patagiajmeso-- and meta-thorax ; abdo-

men orange, greyish towards base. Forewing yellowish, with diffused black

streaks on all the veins except the costal and subcostal nervurea. Hindwing

pale-yellow.

Hahitat.—Tenasserim, Daunat Hills 5 Penang ; Singapore ; Borneo. Expt

$ 32, $ 40 mill.

b. Fore coxas of male without tufts of hair,

1367, Lexis edchana.

B. Palpi not reaching as far as the frons.

a, Forewing uniform fulvous-yellow below <..... fulveola.

b. Forewing uniform fuscous-brown phaeola.

1367c. Lexis fulveola, Hmpsn., Cat. Lep. Phal. B.M.,II., p. 119, pi. xxi,f.10.

Fulvous-orange. Hindwing pale-yellow. Forewing with vein 6 very

shortly stalked with 7'8"9,

Habitat.—Calcutta, Barrackpore. Exp. 22 mill,

Vd&ld. Lexis ph^ola, Hmpsn,, Oat, Lep. Phal. B. M., II
, p, 119, pi. xxi,f. 7.

9 . Uniform fuscous-brown, hindwing paler.

Habitat.—Bombay ; Ceylon. Exp. 26 mill.

Genus Phryganopsis.

Phry psis, Felder, Reise Nov., p. 8 (1874) ; non descr., Hmpsn, Type.

Oat. Lep. Phal. B. M., II„ p, 120 (1900) asperatella.

Proboscis aborted, minute, or well developed
;
palpi short, porrect, not

reaching beyond the frons ; antennae

of male serrate and ciliated, or with

cilia and bristles ; tibiae with the spurs

""^.iiuy y ^^^^^s. r^ ^^"^ moderate
;

abdomen clothed with

rough hair. Forewing short and

rather broad ; vein 2 from towards

Fhryganopsis chota 9 i ^^S^^ ^f cell, oblique
;

3-4 strongly

stalked, 5 absent ; 6 from before angle of cell or stalked with 7-8-9
; 10

free ; 11 anastomosing with 12. Hindwing with vein 2 from before angle of

cell ;
3'4 stalked ; 5 absent ;

6-7 stalked with 8 from middle of cell.

1346. Phryganopsis chota.

Genus Mithuna.

Sect. I. Forewing with vein 6 stalked with 7'8*9"10, 10 from

before 7 ; antenuEe of male bipectinate.

1372a. Mithuna fuscivena, Ceylon ;
Borneo.

Sect, II. Forewing with vein 6 from long below angle of cell
;

antennte of male with bristles and cilia,

A, Forewing with vein 7 from before 10.
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1372. MiTHUNA QUADEIPLAGA,

B. Forewing with vein 7 from after 10.

13726. MrTHUNASTEiaiFERA,Hmpsn., Oat.Lep.Phal.B.M.,n.,p. 123(1900).

9. Grey-brown. Forewing pale-grey suffused with red-brown except on

costal and terminal areas ; a postmedial black spot on costa with obscure line

from it, acutely angled at vein 6, then retracted to middle of vein 1 ; a dai^k

streak in cell ; three black points on costa towards apex, with an oblique

streak from the last almost to the angle of the postmedial line ; a terminal

series of black points. Hindwing fuscous.

Habitat.—Sikhim. Exp. 28 mill.

Genus Ilema.

LitJiosia, Hmpsn,, Moths, Ind. II., p. 79, nee Fabr.

I also include now the genera Teulisna, Tegulata, Corcura, Simarcedj

Zadadra^ Prabhasa, Thysanoptyx and Loplioneura as sections of it.

Sect. I. Forewing of male with a fold in cell and the subcostal and

median nervures closely approximated,

A. Forewing of male with a fringe of long scales in cell.

a. (^Macotasa). Forewing of male with vein 3 bent down-
wards and becoming coincident with 2

;

a bar across end of cell ,...1363; tortricotdes,

B. Forewing of male with vein 3 not becoming

coincident with 2.

a\ Hindwing of male with fringes of scales on

basal part of inner area oh upperside
;

the anal tufts very large,

a''. ForeT^ing with the tornus hooked
;

hindwing of male with a small pouch

below the base of cell,

a\ {Tegulata). Forewing with the costa

strongly lobed at middle.

a*. Forewing of male with unulate spot

at end of cell ; female with elongate

costal spot; hindwing fuscous 1373. tUihida,

h*. Forewing of male with round sopt at

end of cell ; female with rounded

spot on costa ; hindwing yellow.. ,1374. protuberant

c*. Forewing of male with blackpoint at

lower angle of cell nearly joined by

an oblique striga from costa 1375. obliquistria.

l^. {TeuUsna). Forewing without costal

swellmg
; hindwing of male with tuft

of hair on middle of costa on upper-

si^e
' ' 1377. unipiaga.



8 dS J'OVRNAL, BOMBAY NATURAL HISTbRY SOCIETY, Vol. XIIT.

h^. ForeWing with the tornus not ho6ked
j

hindwing of male without pouch below

the cell .» 1376j inductd.

1373. Ilema tumida, del. Ityca humeralis.

&!. (^Zadadra). Hindwing of inale with large

patch of ^ndroconia below medial part

of oosta ; forewing with the inner margin

highly arched and fringed with hair

towards base 1366. cUstorta.

ci. {Pfabhasa). Hindwing of male without

secondary sexual characters,

d^. Forewing with large quadrate post-

medial black patch from cell to inner

margin 1329. letracjonai

h'\ Forewing without postmedial black

mark below the cell,

d^. Forewing with postmedial black spot

on costa.

a*. Hindwing fuscous'ibrown.

d'i Forewing dark-brown, with

prominent pale costal fascia.. 1333; fiavicosict.

h^. Forewing paler-brown, with in-

distinct costal fascia..... 1331. vetiosa.

b*. Hindwing pale-yellowish.

a'^i Forewing dark=fuscous, with

prominent pale fasciae on

costa and inner margin 1334. pliimheomicans.

fts. Forewing whitish, streaked and

suffused with fuscous 1332. costalis.

h^i Forewing without postmedial black

spot on costa.

a*. Forewing grey-brown.

a '. Forewing of male with leaden-

fuscous streak below termi-

na part of fold in cell .......'• 1335. fasctstriga.

h^. Forewing of male without fus*

cous streak in cell i 1334a. cana.

h*. Forewing purplish-'black'^brown... 13345. hrunnea.

1332. IlEMA fimhriata, insert Prabhasa costalis, Moore, P. Z, S., 1878, p.

22 which has priority, and 1361. Litliosia nebecula,!^. China
;
Borneo.

1334&. Ilema bkunnea, Moore, P.Z.S., 1878, p. 22, pi. 2, f. 11.

9. Head, thorax and abdomen dark-brown. Forewing brown sufEused with

purplish'black and irrorated with black scales. Hindwing fuscous'brown.
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H<ihitat.—^Miym, 7000'. Exp, 32 mill.

B. i^Lophoneurcf), Forewing of mala with a radiate

ing tuft of scales in cell just beyond middle,

and a fringe of scales on costa beyond middle
;

hindwing with the inner area, clothed with

rough scales 1337. imiformis.

p. Forewing of male with slight fringe of scales

above terminal part of fold in cell.

1349. Ilema giMPLEX, Wlk., Journ. Linn. Soc., Zool. YI, p. 105 (1862).

Lithosiq, microxantTia, Hmpsn., Motjis Ind. II, p, 81 (1900).

D. Forewing of male without fringe of scales in

cell.

1348. Ilema aueiflua, insert (syn.) 1370a. Litliosia

^thenoptera, and Systropha dorsalis, Moore, P.Z.S., 1878,

p. 18 (nee Wlk.).

Sect. II. [Capissa). Forewing of male with a furrow

just below median nervure from near base

end of cell, with to streaks of androconia

above and below it ; hindwing with very

large patch of androconia on disc ...1371.

Sect. III. (Katha). Forewing of male with a slight

ridge of rough scales in basal part of cell

and a furrow below the cell.

A, Forewing with fuscous postmedial line

angled outwards at middle ....4354.

B. Forewing without postmedial line 1358.

1358. Ilema gonpokmis, insert (syn.) 1365. Litliosia nigri-.

fifons.

^ect. IV. (Ilema). Winas of male without secondary

sexual characters.

A. Forewing with dark postmedial line ...1352,

B. Forewing without postmedial line.

a. Forewing with postmedial black spot on

costa 1360.

h. Forewing with ante- a,nd post- medial black

spots on a whitish costal fascia , 1362.

(C. Forewing with black basal patch on whitish

costal fascia r 1359.

d. Forewing without black spots on costa in

male.

a^. Forewing of male with black band

on termiaal area «........i 1368. terminalis.

anguUfera.

conformis.

veticulaia.

pallida.

nata.
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6\ Forewing with diffused fuscous on

terminal area 1366. cuculata,

c^. Forewing of male with broad obli-

que fuscous shade from below

apex to middle of inner margin
;

female uniform orange 1369. fasciata.

d^. Forewing of male without fuscous

terminal band or patch.

o^. Forewing with well defined yellow'

or orange fascia on costal area.

a". Forewing with the veins

streaked with orange 1348a, chrysophleps^

h^. Forewing with the veins not

streaked with orange.

a*. Forewing with more or less

broad costal fascia,

a*. Forewing dark-brown 1342. fumidisca.

h^. Forewing grey ........1341. vicaria.

i*. Forewing with the costal

edge only yellow.

a\ Hindwing yellow... 1343. gnseola.

&'. Hindwing white 1350. xanthocraspis.

fc^. Forewing without costal fascia,

a*. Forewing dark fuscous-brown

irrorated with grey scales. ..1382. hasinota.

&'. Forewing orange or yellow.

a*. Forewing suffused with

grey-brown,

a'. Forewing with discoidal

dark point 1357. punctifera.

. &f. Forewing without dis^coidal

dark point 1356, hrevipennis.

J*. Forewing without grey-

brown suffusion,

a'. Forewing deep orange ...1356a, nigripes.

6', Forewing pale orange-

yellow 1340. calamaria.

c'. Forewing white,

a*. Hindwing pale-yellow ; fore-

wing with the termen

tinged with yellow 1370. nigripars.

l*. Hindwing white .,,. 1338. varana.

1341. IhKMA antica, insert Liihosia vicaria, Wlk,, II, 500(1854) which

has priority, also LUhosia imitans, Mab., Bull. Soc. Zool, Fr., Ill, p. 87 (1878).
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1343. Ilema geiseola,. insert (s3m,) 1344. Lithosia/fwseicilia.

1350. Ilema XANxnocRASPis/Hmpsn,, Cat. Lep. PhaL B. M., II,, p. 169, pi.

xxii, f. 30 (1900).

Lithosia nigripars, Hmpsn., Moths. Ind. II., p» 81 (nee Wlk.).

1356, Ilema brevipennis, insert (syns.), 1364, Lithosia ihtermiiota and)

Systropha fuscipe», Hmpsn., Ill, Het., ix, p. 80, pi, 158, f. 23.

1356a. Ilema nigripes, Hmpsn., Cat. Lep. Phal. B^ M., II. p, 175, pL

xxiii, f. 6 (1900),

$, Fulvous-orange
;
palpi with the 3rd joint black ; antennae and greater

part of legs black ; ventral surface of abdo-men with black bands. Fo^rewing

with the basal part of costa black ; underside with black suffusion in cell

extending as streaks beyond its angles. 9'. Fbrewing without the black on

. costa or underside.

Habitat.—^ikhim ; Khasis. Exp. $ 42, 2 46 mill.

1340. Ilgma calamaria, insert (syn.) Katha apnea, Butl,, Cist. Ent. III.,

p. 115(1885). Japan. China.

1370. Ilema pallens insert Lithosia nigripars, Wlk., vii, 1779 (1856), which

has priority.

1338. Ilema varana, insert C»yn.) 1339. Lithosia nivea, which is its

female.

Genus Chrysorabdia.

Sect. I. Forewing of male with an oblique patch of androoonia oui

vein 1, almost met by an oblique streak from end of cell ;.

hindwing with veins 8*4 stalked.

A. Thorax black 1327. mridaia,

B. Thorax yellow 1328. hivltta.

Sect. II. Forewing of male without streak of androconia ; hindwing witli

veins 3'4 from cell.

.

A. Patagia black 1528a. aurantiaca.

B. Patagia yellowish lB2Sb, alpina.

13286. Chrysorabdia alpina, Hmpsn., Cat. Lep. Phal. B, M,, II,, p. 184,

pi, xxiii, f . 17 (1900),

Brownish-ochreous
;
palpi, frona and thorax black ; legs black and ochreous;

abdomen tinged with greyish. Forewing with the basal half of costal edge

black ; a diffused greenish-black subcostal fascia from base to beyond middle

or to termen ; a similar broader fascia from inner margin near base to middle-

of termen. Hindwing somewhat yellower in male, and with the costal area,

tinged with fuscous.

Habitat.—Tibet, Yatong, 10,500' (Hobson). Exp. 4/5 mill.

Genus Chrys^glia.

1325. ChryS/EGlia magnifica.

Genus CEoNlsxia,

1324, OEONISTIS ENTELLA.

15
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Genus Agylla.

Type,

Agylla, Wlk,, II., 552 (1854) fasciculata.

Sidyma, Wlk., VII,, 1686 (1856) alhifinis.

Tripura, Moore, Lep. E, I, C, p. 298 (1858) prasena.

Salapola,W\k.,XXYlU,625 (1863) monoleuca.

Cmmbomorpha, Feld., Reis. Nov., pi. 106, f. 9 (1874),

nondesc.nec Mac. L. Neur., 1867 umbrifera.

Churinga, Moore, P. Z. S,, 1878, p. 9 , rufifrons.

FMTOMwa, Moore, P. Z, S., 1878, p. 10 ramelana.

(r^ona, Moore, P. Z, S., 1878, p, 12 albocinerea,

Hesudra, Moore, P. Z, S., 1878, p. 12 divisa.

Sect. I. Antennae of male bipectinate.

A. {Sidymd). Antennae of male bipectinate, with

moderate branches to apex.

a. Colour black-brown ; hindwing without

white at apex 1312. apicalis.

b. Colour grey-brown ; hindwing with

white at apex ,..1311. albifinis.

B. (^Hesudra). Antennas of male bipectinate, with

short branches, the apical part serrate and

fasciculate.

a. Forewing with the costal half yellowish,

the inner half fuscous 1320. divisa.

b. Forewing brown.

a\ Hindwing brown with the costal and

terminal areas yellow 1313. beema.

b^. Hindwing orange with terminal fus-

cous band narrowing to tornus 1308&. metaxan-

tha

c\ Hindwing wholly orange.

o*. Head and tegulffi orange 1321. rufifrons.

b^. Head and tegulae dark 1308. semirufa.

Sect. II, {Tripura). Antennae of male ciliated.

A. Forewing white, with the inner area fusc-

ous « -..1319. albocinerea.

B. Forewing white or yellowish, the inner area

not fuscous.

«. Forewing with the ground-colour white,

a*. Tegulae orange.

a^. Thorax dark ; forewing with pro-

minent dark purple-black streaks

on the veins 1309. prasena.
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5^. Thorax white 5 forewing with the

veins hardly darker , ,..1310. pallens.

6'. Tegulffi not orange.

a^. Forewing with postmedial black

band in male ; in fenjale reduced to

a spot '. 1315. ramelana.

6". Forewing with the terminal half

black 1316. lipars.

b. Forewing pale-yellow 1314. maculata.

C. Forewing fuacoua with yellow costal fascia 1322. postfusca.

1319. Agylla AiiBOCiNEREA, insert (syn.), 1318. Gnophria sericeipennis.

1322. Agylla postfusca, insert (syn.), 1317a. Gnophria collitoides,

Hmpsn. (nee Butl.).

Genus Lithosia.

1326. Lithosia guadka.—The single female from Sikhim with abnormal

venation atill remains unique.

Genus Dohertya.

1304. Dohertya cymatophoroides.

Genus Adrepsa.

:M

1305. Adrepsa stilboidbs.

1323.

1306.

1307.

Adrepsa stilboides 9 \-

Genus Paraona.

Paraona splendens.

Genus Agrisius,

Agrisius guttivitta.

Agrisius fuliginoscs is probably not found in India.

Genus Stictane. Type.

Stictane, Hmpsn., Cat. Lep. Phal. B, M., II., p. 258 (1900). fraciilinea.

Proboscis well developed
;
palpi upturned, slender and reaching vertex of

head ; antennae of male serrate and fasci-

culate ; tibiae with the spurs moderate.

Forewing rather short and broad, the

costa arched ; vein 2 from middle of eel],

curved at base ; 3 from long before angle
;

Stictanefractilinea ^ f

.

5 from well above angle ; 6 from below

upper angle ;
7'8'9 stalked, 7 from beyond 9; 10 and 11 free. Hindwing

with vein 2 from middle of cell ; 3 from well before angle -, 5 from well above

angle
; 6 and 7 stalked j 8 from middle of cell.
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A. Forewing with the medial line very oblique oiliquilinea.

B, Forewing with the medial line excurved from below

costa to submedian fold v .fractilinea.

1390a. Stictane obliqilinea, Hmpsn., Cat, Lep, Phal. B, M., II., p. 258,

pi. XXV, f. 5 (1900).

$. White; palpi, lower part of frons and antennae brownish ; tarsi tinged

with ochreous. Forewing with subbasal black point on median nervure and

antemedial points on subcostal nervure and vein 1 ; a nearly straight, very

oblique medial band from below the cell to inner margin ; two discoidal

points ; diffused fuscous patches on costa before apex and on middle of

termen ; a terminal dark line. Hindwing pale-fuscous.

Habitat.— Cejlon, Hambantota, Exp. 14 mill.

1390. Stictane fractilinea, Snell., Veth's Midden Sumatra, Lep,, p. 38

(1880).

Eugoa muUipuncta, Hmpsn,, 111. Het., IX, p. 81, pi. 158, f, 3 (1893).

Moths Ind., II., p. 93.

Genus Lobobasis,

1398a, Lobobasis niveimaculata.

Genus Pseudoblabes.

1399. Pseudoblabes oophoka.

Genus Garudinia,

Sect, I, Forewing of male with the cell very long ; a fringe of long hair

on subcostal nervure ; vein 1 bent upwards beyond middle and vein 2 bent

downwards so as almost to meet ;
3'4 from cell ; 8 absent. Hindwing

with patches of androconia on upperside near lower angle of cell and below

costa towards apex ; the subcostal nervure fringed with scales below : the cell

long, and veins 3"4 from angle of cell,

1400a. Gakudinia biplaghata.

Sect. II. Forewing of male with the cell of moderate length ; a patch of

short hair in end of cell ; veins 1 and 2 not bent ;
3*4 stalked ;

7*8 stalked.

Hindwing without patches of androconia ; the cell of moderate length,

and veins 3*4 stalked.

1400, Garudinia latana,

Genus Eucyclopera.

1394a, Eucyclopera plagidipca.

Genus Padfnia.

A . Forewing with the bands purplish-black, the ante-

medial band slightly angled in cell ....1401. transversa.

B, Forewing with the bands cupreous-fuscous, the ante-

medial band straight, oblique 1401a. dupUcana.

1401a. Padbnia duplicana, Wlk., xsviii, p, 429 (1863).

Pure white
;
patagia and thorax with cupreoiis-fuscous patches

;
palpi and

legs tinged with orange-yellow, Forewing with oblique cupreous-fuscous

antemedial band expanding at inner margin ; a similar band from costa
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beyond middle, oblique and slightly sinuous to vein 3, where it is angled and

becomes subtermiual. Underside of forewing with the costal fold tinged

with orange ; the fringe of hair on hindwing brown.

Habitat.—^ViXma,, Rangoon ; Borneo, Sandakan, Sarawak ;
Sumatra ; Java,

Arjuno. Exp. 24 mill.

Genus Narasodes.

1395. Naeasodes punctana.

Genus Macaduma.

1383a. Macaduma toktricella.

Genus Pachycerosia, Type.

Pachyccrosia, Hropsn,, Cat. Lep. Phal. B. M., II., p. 270 (1900). bipuncta.

Proboscis fully developed
;
palpi upturned, reaching vertex of head ; frons

somewhat prominent ; antennae of male

laminate and serrate ; tibiae with the

spurs long. Forewing narrow, the costa

strongly arched at base, then nearly

straight ; vein 2 from middle of cell,

curved at base ; 3 from near angle ;.
4'5

Pachycerosia bipuncta $ h ^^^^ a^g^e
; 6 from below upper angle

;

7'8'9 stalked, 7 from beyond 9 ; 10*11 free, Hindwing with vein 2 from

beyond middle of cell; 3'4 stalked; 5 absent; 6*7 stalked; 8 from middle of cell.

Pachycerosia bipdncta, Hmpsn., Cat. Lep. Phal. B, M,, II., p. 270 (1900).

^. Grey-brown. Forewing with alight subbasal dark mark below the

cell, and black points in middle of cell and on disco-cellulars.

Habitat.—Andamans. Exp. 18 mill.

Genus Halone. Type.

JJaZowe, Wlk., 540 (1854') ... sobria.

Mosoda, Wlk., XXXV, 1899 (1866) sinuata.

Proboscis fully developed
;
palpi upturned, not reaching vertex of head;

tibiae with the spurs long ; forewing with

vein 2 from beyond middle of cell ; 3 well

before angle ; 5 from well above angle ;

6 from below upper angle ;
7'8-9 stalked

;

7 from beyond 9 ; 10 and 11 free, Hind-

Halone flavescens $ |. wing with vein 2 from towards angle of

cell ;
3"4 coincident ; 5 from well above angle j

6'7 stalked ; 8 from middle

of cell.

Sect. I. Antennae of male bipectinate.

1388&. Halone flavescens.

Sect, II. AntennfB of male ciliated.

13866, Halone diffusifascia.

Genus Scaptesvle.

A. Forewing with cupreous-red patch on the terminal band,.. 1418. tricolor.
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B. Forewing without red patch on the terminal band 1419, bicolor.

Genus Utricdlifera.

1394. Utriculifeba fubcapex.

Genus Siculifer.

13936. Siculifer bilineatds.

Genus Tortricosia.

Type.

Tortricosia, Hmpsn., Cat. Lep. Phal., B, M., II., p. 291 (1900). excisa.

Proboscis fully developed
;
palpi porrect, not reaching beyond the frons

;

antennae of male ciliated ; tibiae with the spurs long. Forewing with th e

costa strongly lobed near base, excised at middle, lobed beyond middle

and excised at apex ; the termen excised towards apex and strongly excurved

at middle ; vein 2 from middle of cell, somewhat curved at base ; 3

from near angle ;
4-5 stalked ; 6 from below upper angle ;

7 •8*9 stalked
;

7 from beyond 9 ; lO'll free. Hindwing with vein 2 from towards angle of

cell ; 3'4 stalked ; 5 absent; 6*7 stalked ; 8 from middle of cell.

1393e, Tortricosia excisa, Hmpsn., Cat. Lep. Phal. B, M.,II,, p. 291 (1900).

^. Head and thorax grey-white irrorated with black ; abdomen fuscous-

black, the anal tuft ochreous. Forewing

grey-white irrorated with dark red-

brown ; subbasal, antemedial, medial,

postmedial aud subterminal small black

spots on costa ; indistinct ante- and post-

medial punctiform lines, the former

Tortricosia excisa $ |. excurved from below costa to submedian

fold, the latter waved, and with stronger irroration on its inner side on

inner area ; an apical patch of dark red-brown suffusion ; cilia black at

middle, red-brown and ochreous towards apex, white towards tornus.

Hindwing fuscous-brown ; cilia whitish, from middle to tornus.

Habitat.—Kergm, Perak. Exp. 20 mill.

Genus Oxacme. Type.

A. Wings white 1393a. marginata.

B. Wings fuscous - 1393. dissimilis.

Genus Cosxarcha.

1392, COSTARCHA INDISTINCTA.

Genus Chion^ma.

Chiormma^ Herr.-Schaff,, austereur Schmett
; p, 20

(1850) j: puella.

Cyana, Wlk., II,, 528 (1854) detrita.

Sect. I. Forewing of female with veins 4*5 stalked

A. Bindwing of male with a large eliptical patch

of brown androconia on upperside below

middle of costa, which is highly arched

;
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forewing with elongate patch of andro.

conia in end of cell on underside ; the

fringe on costa well developed ; the lobe

large and single ; female with vein 6

stalked with 7-8.

a. Forewing with black edges to the ante-

and postmedial lines 1281. peregrina.

b. Forewing without black edges to the

ante- and post-medial lines 12816. catorhoda,

B. Hindwing of male without patch of

androconia ; forewing with the fringe on

costa well developed, the lobe large

and single.

a. Forewing of female with vein 6 stalk-

ed with 7"8
; 9 absent.

a^. Forewing with the spots in end of

cell black,

a^. Forewing with black edges to

the ante- and post-medial lines. 1282. pudla.

h^. Forewing without black edges to

the ante- and post-medial lines,

a*. Forewing with the post-

medial line nearly erect. ..1281a. alhorosea.

6*. Forewing with the post-

medial line extremely ob-

lique 1282a. oUiquilineata.

h^. Forewing with the spots in end

of cell red 1283. amabilis.

h, Forewing of female with vein 6

from the cell ; 9 from 7 1284. effracta.

Sect. II. Forewing of female with veins 4'5 from

cell.

A. Forewing of male with the lobe trifid,

the costal fringe moderately developed.

a. Forewing with the lines scarlet.

a^. Forewing of male with the two

discoidal spots conjoined into a

bar ; female with the postmedial

line not bent outwards to costa 1289. signa.

h^. Forewing of male with the two dis-

coidal spots separate; female with the

postmedial line bent outwards to costa.l289a. adita.

b. Forewing with the lines yellow.
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ai. Hindwing yellow 1291, gutUfera.

6\ Hindwing white.

a^. Forewing with subterminal yellow line 1294. molleri.

6^. Forewing without subterminal line 1289i. Mas/a?ia,

B. Forewing of male with the lobe bifid.

u. Forewing of male with the inner part of lobe

large and elongate, the fringe long and strongly

developed,

ai. Forewing with the postmedial band angled

inwards in submedian fold 1285a. jammica.

51. Forewing with the postmedial band not angled

in submedian fold 1285. per&niata.

i. Forewing of male with the lobes small and

closely attached, the fringe much slighter,

a^. Forewing in both sexes with three black

spots at end of cell,

a^. Forewing with orange bands.

fl*. Forewing with subterminal orange band,

a". Abdomen with the terminal half of

dorsum crimson 1301. arama.

6*. Abdomen wholly white,

a'. Forewing with the ante- and post-

medial bands conjoined below the

cell 12^3.

&*. Forewing with the bands separate... 1302.

&*. Forewing without subterminal band 1292.

6* Forewing without bands 1288.

6*. Forewing of male with three black spots

at end of cell; female with two. 1290.

c^. Forewing with three fuscous aunuli at

end of cell 1295.

C. Forewing with the lobe single.

a. Forewing in both sexes with three black spots

at end of cell.

fli. Forewing with orange subterminal band 1297.

b^, Forewing with scarlet subterminal band.

a^. Forewing with the postmedial line not angled

below costa... 1284a.

6^. Forewing with the postmedial line angled

inwards below costa 1287. subornata.

b. Forewing of male with three black spots in end

of cell, of female with two.

divaJcara.

dohertyi.

silckimensis.

eandida.

puer.

detriia.

belUssima,



^SE ^6t:^s oP iNbiA.

taS. Forewirig of female with the blaok edge Of

postmedial band straight
; ^^ yellow and

scarlet ; 1298. coccitiea.

&^. Forewing with the black edge of p<ist-medial

band sinuous ; '^ white with scarlet bands ... 1286. bianca.

c. Forewing with two black spots in cell in both

sexes..;..;.....; v. ;............,.. 1299. karterti.

d. Forewing with three obscure fuscous

annuli in end of cell.... 1296. geMa.
e. Forewing without spots in end of cell. 1300, gazelldb.

1282a. Ghion^ma obliquilineata, Hmpsn., Cat, Lep,, Phal. B. M. li> p.

299, pi. xxvi, f, 24 (1900).

^. Forewing- with the costal tuft forming a large flap ; the veins very

much curved. White ; antennae ctimsdn., tegul^ and patagia edged with

crimson, meso- and metathorax with crimson spots ; abdomen with the

terminal half crimson above. Forewing with sinuOus sub-basal crimson line

not reaching inner margin ; very oblique crimson ante- and postmedial lines
;

a black spot in lower end of cell and two on disco-cellulars ; a diffused obli-

quely-placed fuscous patch beyond the postmedial line below costa ; a sub-

terminai crimson line bdnt round below apex to above fuscous patch. Hind-

wing crimson, with the cOstal area white.

HahitdA.—^ikhxm, 1,800' (Dudgeon). Exp, 32 mill,

1289a, Chion^ma adita, Moore^ Lep. E, I. <3,, p. 306, pi. 7a, f. ll (1859).

BizoM UfAseiata, Pouj., Bull. Soc, Ent. Ff. (6), VI, p. CXXIV (1886),

^, Pure white '; palpi black above ; antennse blackish ; tegulas edged with

scarlet, thO front pai^t of patagia scarlet ; fore and mid legs banded with

black; ]^or6wing with scarlet spot on costa near base ; the costal edgS

scai'let to th^ anteniedial line, which is obliquely curved ; a black spot in

elid of cell, and two on disco-cellulars ; the postmedial scarlet line oblique

ttoxn. costa to vein 3, and with black spot on its outet edge below costa.

$. Sonietimes without red on tegulse, patagia, and costal edge of fore-

Wing; the spot at upper angle of cell placed further from the base than

the lower spot ; the postmedial line bent outwards to costa.

Habitat.—TihQi, Moupin; N.-W. Himalayas, Simla, Dalhousie, Kangraj

Sikhim. Exp, ^ 36, $ 42 mill.

1294. Chion^ma molleri, insert (syn.), 1289a. Cyuna laatsoni.

G-enus Eurosia. Type.

EHirosia, Hmpsn.^ Cat. Lep, PhaL B. M,, II. p. 330 (1900), trimaculata,,

Proboscis well developed; palpi porrect, not reaching beyond the frons, which

is rounded, forewing narrow, the costa slightly arched, the termen obliquely

rounded ; vein 3 from close to angle of cell ; 5 from or from well above angle 5

6 from or from below upper angle ; 7 from 8 beyond 9 ;
10*1 1 free. Hind-

wing with vein 2 from long before angle of cell ;
3'4 coincident, rarely

It)
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strongly stalked ; 5 from well above angle ; 6'7 strongly stalked ; 8 from

beyond middle of cell.

tJject. I. Intenna; of male pectinate.

1479. EUROSIA TRlMACr-LAl'A.

Eurosia trimaculata ^ §,

Sect. II. Antennae of male ciliated.

A. Forewing -with black discoidal spot. 1384. grisea.

B. Forewirig with fuscous discoidal annulus 1384a. annulaia,

1384a. Eurosia annolata, Hmpsn., Cat. Lep. Phal. B. M. II., p. 332, pi,

xxviii, 111(1900).

$. Grey tinged with fuscous and brown; abdomen fuscous, Forewing

with dark antemedial line oblique towards costa, then erect and sinuous
;

a minute annulus in middle of cell and a larger one on disco-cellulars ; a

dentate subtorminal line strongly bent inwards to costa and angled outwards

nearly to termen on veins 6 and 4. Hindwing fuscous.

Hahiiaf.—Calcutta. Exp. 14 mill.

{^To he continued,')

I
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NOTES ON SOME KALIJ PHEASANTS FROM THE
KACHIN HIIiLS IN THE POSSESSION OF THE

BOMBAY NATURAL HISTORY SOCIETY.

By Captain W. G. Nisbett, and F. Finn, b.a., Deputy

Superintendent of the Indian Museum.

Locality in ivhich obtained.—Kaoliin Hills, north of Bhamo and east

of Myitkyina. Western limit, Irrawaddy river ; eastern limit, the hill

ranges on the Chinese frontier ; northern and southern limits, not

known.

Local Barnes.—Y^'it (Burmese); Wuri (Kaohin).

—

{W. G.N.)

Description of Specimens.—No. I. *(Skin).

—

Colouration as in the

Black-breasted Kalij {Gennceus Jiors field f)—purple-black, with white

bars terminating the f3athercj of the lower back, rump and upper tail-

Goverts ; but these bars are narrower than in that species, and the two

central tail-feathers show some clear, but fine and broken, white pencil-

ling, occurring on both webs, but dying out before the tip of the feather.

The legs are still red even in the dry skin.

Length, about 2ft. Gin. ; Wing, about lOin. ; Tail, about 14Jin. to

end of longest feather (on leftside); Bill (from gape), about l-^in..;

Shank (from top of hock to underside of hind toe), about 3*8 in.

No. II. (Skin, in poor condition).— Colouration as in preceding,

but with much more white pencilling, this occurring generally over

the upper surface and tail, with the excsption of most of the head,

neck, upper mantle, some of the wing-coverts and two outer pairs

of tail-feathers. The cheeks and mantle show a little white pencil-

ling, in the latter along the shafts. Legs also red.

Length, about 2ft. 4in. ; Wing, about 9|in. ; Tail, about 14|in. to

end of longest feather (on left side) ; Bill, broken ; Shank, about 3*5 in,

measured as above.

No. III. (Skin).— Colouration, very like No. IL, but mantle and neck

with a good deal of broken white pencilling ; more white pencilling

also on rump. The wing-coverts, however, are nearly all black,

and only the right centre tail-feather, which is the longest, is pencilled

throughout ; some of the other feathers show more or less pencilling,

Now transferred bv exchange to Indian Museum, where it ia registered 23705.
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but not alike on both sides of tail. Legs dull •whitish-yellow \yx

skin.

Length, about 2ft. 3in. ; Wing^ ajbout lOin. ; Tbiil, to end of

longest feather, about 14in. ; Bill, l'4:in. ; Shank, about b'5'm<.

No. IV. (Skin)^—Agrees generally with the description given by

Mr. Oafces in the " Game Birds of India " (Pt. I.., p. 341), of what Iw

calls in that work Gennceiis andersoni, which is. the G.ermcem dapismi

of the " British Museum Catalogue of Birds"" (Vol, XXII., p. 304).

That is to say, the present bird is black below and on the flanks,,

and has a black crest, while the upper plumage, wings, a.nd tail ares

ina,rked with bold zig-zag peneillings of white, fading out on the thr-ee

outer pairs of taiUfeathers. The. lower back and: rump, have the.

feathers broadly tipped with white, with a broad black zone some-r

times preceding the white. The specimen shows, however, some

few points of diiSference. Some of the wing-coverts are almost al|

black, showing merely a little white along the shafts, a^ this, is,

niiUch more the case on the right wing than the left.

Moreoverj the dimensions differ slightly. The length; is, about 27'

inches as. against 24. ; the wing is only 9 inches long atS, against nearly-

9i^
;; while the tail is about 14 inches instead of 11.. The legs, i^ the.

skin are horny-brown.

No. V. (Wing, three long ta.il-feathers,. and skin, of rump,, with

note from; Captain Nisbett to the following effect) :—^''One wing, patch,

of feathers of back, and tail of Gennceus Pheasant. Shpt at Sangunme,

east of N'Maikha river. This is the first of this species shot by mp.

and was reported in my letter dated 6th January, 1900 ; it is the.

nearest to the Silver Pheasant of- any I shot. Soft parts of cheelv

bright crimson, legs of a yellowish-white." In this, bird the wing

is like that of the last specimpn^ i.e,, black with white, zig-zag pencilling

noarly obsolete on a few coverts ; the rump feathering is also, similar,

but the white terminal fringe is reduced and faint—indeed, nearly

obsolete, and only a few of the feath^ers, low down;;,^ show a tendency to

exhibit the black subtenninal zone.

The tail-feathers, which are the. two^ central' ones and one. of the.

next pair, agree generally with those, of the. last specimen, in the case

of the latter absolutely ; but in the former there is. so much, white on

the inner webs that the marking becomes there black on white
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instead of mce-versd as in No. IV., where the white pencilling is

evenly distributed all over the feather. The wing is a little over 9|

iuahes, and the longest of the tail-feathers about 14 inches.

No. VI. (Pair of Legs [male] with note from Captain Nisbett as

follows):—" Specimen of legs of Gennosiis Pheasant (one variety). The

colour has altered ; in life the legs should be a dark greenish-blue, like

the legs of a Jungle-fowl." From top of hock to under hind-toe they

measure 3'6 inches. The colour is now horay-grey.— (Z^. F.)

Colouratian of Soft Parts.—The colour of soft skin of heads and the

colour of legs of specimens sent has altered a good deal. The naked

skin of head should be bright crimson. In the specimens with red legs

(I. and II.) the red should be a bright vivid colour. In those with whit©

legs the colour should be a yellowish-white. In those with dark legs

(specimen VI.) the colour should be a dark greenish-blue (a slate), like

the legs of a Jungle-fowl.

Weight.—^The average weight of the male is 31bs., and that of the

female 2^1b3. The above averages have been obtained by weighing

some twenty specimens.

Habits.—These birds are found at an altitude of between 3,000 and

5,000ft. They are generally found in parties of three to seven, though

the males often wander about by themselves. They generally keep in

the nullahs near the water during the heat of the day, and in the early

morning and towards evening feed along the hill sides and on high

ground, being especially fond of long, flattish spurs or knolls covered

with open evergreen forest. They are intensely shy, and one rarely

has an opportunity of seeing them, as they make off very quickly on

hearing any one coming, and then rarely take to jflight, unless run

down by dogs., when they fly up into the trees. They are confirmed

runners, and it is oftei\ hard to make them take flight even with doers.

Their food consists entirely of jungle seeds, insects and acorns. My
usual way of obtaining them was to walk very quickly along a jungle

path until I heard the sound of their scratching up the dry leaves

in search of food. I would then send a coolie, who always accompanied

me, to take a circuit in the jungle and get round them ; and on his

advancing toward thetm, they nearly always came within shot. This

sounds like poaching, but it is the only way of getting them : shootino-

them in a fair way is impossible. On my first acquaintance with them



524 JOURNA L, BOMBAY NA TUBA L HISTORY SOCIETY, Vol. XIII.

it took me over a fortnight to get a single specimen, though I met

them every day.

The breeding season begins about April, when the cocks can be heard

challenging one another in the early morning. When breeding, they

appear to leave their usual haunts in the open jungle and disappear al-

together, probably in the thick undergrowth. Since the end of April

I have hardly come across a bird^ though I constantly met them, before.

I have not been successful in obtaining any eggs,, though I have

asked Kachins to try and get me some.

General Remarks.—The lower in altitude, and the nearer the

Irrawady one finds them, they partake more of the Black-breasted Kalij

in character ; and the higher one gets towards the Chinese frontier, the

more they partake of the appearance of the Silver Pheasant. Near the

Mongwan Valley, on the Chinese frontier east of Bhamo (some 45 miles),

1 have shot a large number of Silver Pheasant (Crawford's) at an altitude

of between 4,500 and 7,000ft. The Black-breasted Kalij I have

obtained in the Irrawady at Sigaing, which is only a little south of

Bhamo. The Black-breasted Kalij is also common in the Wuntho

District. Unfortunately, I have not been able to secure any pure Silver

Pheasant (Crawfurd's) up here, but from information received they

are apparently found at altitudes of about 5,000ft. and over on the

Chinese frontier. What has puzzled me is the three varieties with

different coloured legs. Up to date, all specimens obtained by me have

each so differed from the other that it is not possible to lay down which

are the- distinct species. The dark-legged birds seem to favour the

Kalij in character, and the light-legged birds the Silver Pheasant

;

those having red legs may favour either type equally.—(TF. G. N.)

General Notes on the Series and Conclusions.—There can be no doubt

that the very interesting series of forms of Gennceus forwarded by Captain

Nisbett, and described above, are hybrids of various grades between the

common Black, or Black-breasted, Kalij (Jjrennceus horsfieldi) and

Crawfurd's or Anderson's Silver Pheasant (^Gennceus andersoni). With

the latter species I unite Mr. Gates's G, rufipes from the Kuby Mines,

a fine male specimen of which is in the Society's collection (marked,

however, simply " Burma ") and M. Oustalet's G. heli from Annam.

I had the privilege, when at home on leave this year, of inspecting a

stuffed male of G. heli 'm.i\\Q Paris Museum, and four adult living speci-
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mens, three mules and a female, in the Jardin des Plantes, and I con-

sider that the species cannot posssibly be separated from G. andersoni,

with the type of which, as it is exhibited in the Indian Museum, lam
very familiar. This type, however, is itself, I think, rather tainted

with alien blood, as shown by its rather too short tail, some plain black

on the wing-coverts, and light-coloured legs. With regard to Dr.

Blanford's suggestion in the Fauna of British India series, that

G. andersoni may be merely a hybrid between G. nyctliemerus (the well*

known Chinese Silver Pheasant of aviaries) and the common Lineated

Kalij of Burmah(G^. lineatus), I may mention that in the Paris Museum

there is exhibited such a hybrid, and it comes so close to G. andersoni

in appearance that, had not its origin been indicated on the stand of the

specimen, I should have referred it to that species, as the only perceptible

difference was that the pencilling on the back was finer and less regular.

The pencilling of these parts is also undoubtedly finer and shows no

perceptible white terminal band in the Burmese and Annam birdsi

which also have red legs ; but in view of the great amount of interbreed-

ing that undoubtedly goes on in this group, one would not be justified

in separating them from G. andersoni on this account. I do not think

G. andersoni is a hybrid, because of the close resemblance of the male

specimens I have seen, and because the female differs strikingly

from those of the possible parents, G. nyctliemerus and G. lineatus,

in having a plain brown tail with no pencilling on any of the

feathers.

The hybrid nature of Captain Nisbett's specimens, above discussed, is,

however, quite obvious : no two of them are alike, and in some cases

the two sides of the same bird differ in amount of pencilling and

length of tail-feathers (about an inch)—a thing I have never seen or

heard of in a natural or true-bred species. As to the variable colour

of the legs, this is not astonishing in a set of mongrels, the parents of

which had legs of different colours. The normal Jungle-fowl (Gallus

ferruglneus) has, as Captain Nisbett says, slate-coloured legs ; but

domestic fowls show legs of various colours in addition to pale- and

dark-slate—white, yellow and olive-green, so that variation in this

point might be expected under the circumstances.

The most pure-bred-looking bird of the lot is No. IV, which is

practically G, davisoni, but I should not like to put this form down as
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u pure species without se'eing more specimens; In a recent paper in

J. A. S. B., (LXIX, Pt. II, p. 144), I identified,' with some hesitation,

Upaitof birds frokn the Chin Hills with this shb-speciesj and on

inspecting a dead male specimen ^nd n living puir in the Bombay
Natural Society's collection from the same place I find they agree

closely with the specimen I described. Moreover^ a photograph of

three males from the Chin Hills, submitted to me by the So^jiety, shows

all of them with the same character. A pair in the Indian Museum,

lately received from Colonel C. T. Bingham, also iagree, and thus the

type seems a quite definite one. I find it differs from the true

G, datisoni in its muoh finer pencilling and shorter tail, as I can now
perceive froin specimen IV above bientioned. Mr. Gates calls this

form G. toilUamsi, and describes it as having buff pencilling ; but I do

not attach much importance to the colour of this marking^ as a young

male Silver Pheasant (very near G. andersoni) in the Indian Museum
collection, changing from female to male plumage, actually sometimes

shows fine irregular buff and bold white pencilling on the same

feathers. It is possible, therefore, that this buff pencilling might get

white as the bird got older, oi' som.e bii'ds may tan or get rusty, as

some white domestic fowls do. It seems most unlikely that there

should be two forms of finely pencilled Kalij in the Chin Hills,

differing only in colour of pencilling ; if, however, this should prove

to be the case, the white-pencilled one will not bear my suggested

name, G. turneri, but should be identified with Temrainck's Lophophorus

ctiivierij described from an unknown locality ; 1 have looked at the

coloured figure of this, and it agrees so closely with the Chin Hills

Gennceus Pheasant that I think it must be the same bird.

Four of Blyth's old specimens from Arrakan, Which he refetrfed to

G. cuvierif are still existing in the Asiatic Society's oollection

;

two of them (a pair) agree so closely with Genrnje'us oatesi that they

must be referred to that species if it be such.* But the other two are

obviously hybrids between G. IwrsfieldiimA. G, lineatuSf which was the

* A living male which has beea for years in the Calcytta Zoological Garden is also refer-

able to this form, having the general structure and colour of G. horsjieldi, but <he upper sur-

face, wings, and tail finely, irregularly, and brokenly pencilled with white, the last white

line on each feather best defined. The white of the inner web of ce ntral tail-feathera is

pencilled with black. The legs of this specicu'n are lead-eoloured. Its exact place of origin

is uukugwa. . -
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origin he ascribed to the series as a whole. As a matter of factj all the

short-tailed forms with narrow sub-erect crests and non-lanceolate lower

plumage, agreeing in structure with G. horsfieldi, might very well be

treated as sub-species of that form, even including G. lineatus, and

all probably interbreed freely.

But when we come to G. andersoni, we get a structural distinction

in the long arched tiiij, which is seen in a much fuller development

in the Chinese G. nycthemerus ; and both of these have full pendent

crests and red legs ; the legs of the others vary from lead-colour to

fleshy. The pencilled forms of Gennceus, then, fall into these types :

—

A. With structure of G. horsfieldi, tail not mucli longer than

wing and narrow suberect crest.

a. With fine clear white or buflP pencilling

on black, and white rump-bars ; all tail-

feathers equally pencilled ... ... G. cuvieri.

h. With very scanty, broken white pencilling

on black, white rump-bars ; inner webs

of middle tail-feathers white or nearly

so ... ... ... ... ... G. oatesi.

c. With a pepper-and-salt mixture of black-

and-white above, formed by close irre-

gular pencilling, no white ramp-bars
;

inner webs of centre tail-feathers white G. lineatus.

B. With tail much longer than wing and full drooping crest.

a. "With bold, regular, subequal black and

white pencilling G. andersoni.

h. With very fine black pencilling on a white

ground, invisible at a short distance on

most parts of the upper surface ; tail

verv lonf ... ... ••• ••• G. nyctliemeruH.

These two species evidently interbreed also, for in the Indian Museum

are two tails of males intermediate in type.

The hens of these species will he easily distinguished, thus :

—

A.

a. Very like female of G. horsfieldi, but with

most of tail-feathers outside central pair

finely pencilled with white .,. ... G, cuvieri.

17



528 JOURNAL, BOMBAY NATURAL THSTuRY SOCIETY, Vol. XTII,

b. Very like G. horsfieldi, but with outer tail-

featiiers more or less mottled black and

chestnut ; centre tail-feathers very pale,

or even whitish, on inner web ... G. oatesi.

c. Upper plumage marked with white; outer

tail-feathers mottled black and white

and chestnut ... ... ... ... G. h'neatus.

B.

a. Lower plumage with white " V "-shaped

marks; tail plain-brown throughout ... G. andersnni.

h. Nearly uniform brown, with no light

markings or edgings to the feathers
;

outer tail-feathers black, strongly pen-

cilled with white ... ... ... G. nycthemerus.

The fact that all the hens of these species can be so readily distin-

guished would seem to militate against the hybrid origin of any of them ;

but some of them may be the offspring of hybrids in the first place,

which have ultimately by inter-breeding " shaken down," as it were

into definite types. That such a possibility exists is, I think, indicated

by some remarks made by Messrs. Stevenson in " The Birds of

Norfolk " and Ogilvie-Grant in the British Museum Catalogue, in

speaking of the English hybrids between Phasianus colchicus and

P. torguatus. The former says :
" The most marked feature of all, the

white ring on the neck, descends from one generation to another,

and the hybrid origin of the bird is thus apparent long after every

other trace of its mixed parentage has passed away." The latter

(B. M. C, XXII., p. 321) notes :
" It is very rarely now that any-

thing approaching a pure bred male of P. colchicus can be found in

England ; even in specimens which appear to be pure bred at the first

glance (that is, in those which have no trace of a white ring), the

subterminal green bar of P. torguatus is usually more or less developed

on the feathers of the lower back, and the basal part of the central

tail-feathers is rather widely barred with black." We see, therefore,

that these undoubted hybrids are tending by inter-breeding to fall into

two distinct types or sub-species, and it is quite possible that, given

G. horsfieldi and G. lineatus to start with, the forms G. oatesi and

G, euvieri have been thus produced, {F. F.)
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MISCELLANEOUS NOTES.

No. I.—A WILD DOG'S EARTH.

( With a Plate. )

At the end of December, 1898, 1 found myself in the G-agamul Forest in

the Berars, and on the 27th of that month I was stalking along the slopes

of the lower hills, looking for Samber. I had just ascended the steep side

of a ravine, and, as we topped the ridge, my shikari said he saw a tiger on

the opposite side of the next nullah. About 80 yards off, just below the

sky line of the next ridge, there was certainly a yellow animal sitting in

the grass. The rising sun was in my eyes, and the long grass prevented me

from being sure what it was, though I could see it was not a deer ; I fired,

the smoke hung in the morning air, and when it cleared away, nothing was

visible. I crossed the nullah higher up and came down the ridge so as to

have the advantage of being on higher ground. When I had got within

15 yards of the place, a wild dog bolted out of the ground at. my feet and

was out of sight, down the ravine, in a moment. I found a patch of blood

where the animal I had fired at had been sitting, and as the grass there was

laid flat in a large circle, there seemed to be every chance of it being a tiger.

The ground was too hard to show any footprints. Following the blood,

of which there was plenty, for about 100 yards, I walked on to a wild dcg

lying dead shot through the middle of the body, I found that he had not

eaten anything for several days, as his stomach was empty. A handful of

Samber hair in the intestine showed that his last meal was Samber, The

dog was a male. He measured in length 51^ inches, of . which the tail was

17 inches, height 21* inches. The teeth were worn with age. I then

returned to the spot where the other dog had come out of the ground, and

found a large hole, I suspected that there might be young ones, but could

not hear them or see any signs of such being the case. Three days after-

wards, on the 20th, I returned with pickaxes and spades, and walked very

quietly up to the hole. As I got in front of it, the dog appeared at the

bottom of the hole and at once Avent back out of sight, I called to one of

my men to throw his blanket over the hole, but immediately the dog shot

out and got a bullet in the chebt, falling dead just clear of the mouth of

the hole. She was in milk, but did not appear to have had puppies recently.

We then turned our attention to the hole, and found it descended at an

angle of 45° into the hill for about 4 feet and then turned at right-angles

sharp to the right. We dug down about 6 feet from the turn, and reached

the bottom of the tunnel, 3 feet 6 inches from the surface, without hearing

or seeing anything of the pup{.ies. In the meanwhile, I discovered a small

hole, of 4 inches only in diameter, about 16 feet from the big hole. On open-

ing this up it descended at an angle of 60°, and communicated with the iun-

nel
; in fact, at the bottom of it there was an enlarged space at theend of the

tunnel, in which were lying 5 puppies. The small hole was evidently for
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ventilation. There was then a large entrance hole, a tunnel, about 16 feet

Ion,?, running quite straight at right-angles to the entrance at a depth of

3 feet inches, and an enlarged space at the end from which the tunnel

extended upwards again, narrowing at the surface to a small orifice. The

earth was an old one, and the mound at the entrance, made by the excavated

earth, was grown over with old grass. The tunnel was only 14 inches high,

and must have been made, I think, by wild dogs. It was too low for a

hyaena and not at all like a porcupine's hole. The puppies (3 males and 2

females) were at least a week old. Three had ticks on them. They were of

a uniform dark brown colour, s'ightly yellow ab( at the neck, and were

exactly like pointer puppies, as will be seen from the photograph. When

handled, they whined like a domestic pup, and when put down on the ground,

went to sleep. I tried to keep them alive, but could not get a foster-mother.

They did not thrive on tinned milk, which was all I had to give them.

After five days I destroyed them, as they were slowly starving. They had

not opened their eyes. The bitch measured 54| inches, of which the tail

was 17 inches, height 18^ inches. She was younger than the dog, and there

were a few w hite hairs at the end of her tail. A small quantity of Samber

hair in her intestines was the only trace of food. I have long been of

opinion that carnivorous animals can go many days without eating, and this

seems to prove it, for these two dogs had no doubt killed a Samber together.

Between the 27th and 30th it is certain the female had eaten nothing, and it

must have been several days before the 27th that the Samber was killed. I

had left the carcase of the male, with the skin on, lying 100 yards from the

earih on the 27th. It was still there on the 30th untouched, and quite

fresh as the weather was cold. A small hawk or two had been picking the

flesh off the ribs, but the vultures hpd not found it, nor had the female wild

dog touched it. My men said wild dogs would not eat one of their own

kind. Another matter of interest is that the male was with the female

when she was lying up with the puppies. I had been walking over these

hills for some days without seeing Samber, but no sooner had I left the

earth and walked u quarter of a mile than a good stag jumped up within

30 yards of me and cantered up some open ground in front, an easy shot.

My rifle was unloaded, as I never thought of seeing deer in such close

proximity to wild dogs,

J. D, INVEKARITY.
. BoMBA-Y, January, 1900.

No. II.—THE LARGE-BARRED OWLET (GLAUCIDIUM
CUCULOIDES, VIGORS) CAPTURING QUAIL ON THE WING,

In Jahuary last, during the two or three days when the whole of the

Kangra Valley as far south as the Beas River at Dehra was covered with

snow, standing in the verandah of my house with two or three friends, we
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Avere surprised to see a commoji quail (Coturnix cominunis, Linn.) Hy past.

Almost immediately after we first caught sight of it, an owlet swooped down

upon it, and tried to carry it off. We ran to the place where the pair had

fallen upon the snow, the quail having proved too heavy for the owlet,

when the latter flew oif , leaving its quarry with but slight remains of life

in its body. I found upon examination that the neck had been torn

open at the back, and one eye was damaged. The owlet must have caught

the qnail by the herd in one of its feet and driven its claws home. The

daj' was a bright, clear one, and the incident occurred at about 12 o'clock, I

have seen G. cuculoldes catch large crickets, and since late in the afternoon,

but have never before known it act the part of a hawk, or observed it capture

a creature on the wing at midday.

G. C. DUDGEON, F.E.S.

PA1.AMPUK, PUNJAl!, Mai/, 1900. -

No. UL-PTEROMYS INORNATUS.

ll is worth recording that I came across the large red Flying-Squirrel

{Pteromys inornatus) on January 2i.d, 1900, at 3,000 feet elevation in the Tons

Valley, These squirrels are said by Blanford to be found at 6—10,000 feet,

and are supposed to hibernate in winter. I was mnking a valuation survey

on the day mentioned in a cMr {Pinus longifoUa) forest, and just as one of the

men proceeded to measure a tree in which there was a hole about 12 feet

from the ground, out jumped a squirrel. In the hole were some fresh

cliir needles, but whether it had taken them to eat or to sleep on, I was

unable to determine.

This occurrence at 3,000 feet shows that, at any late, some of this species

retire to a lower elevation in Avinter, and do not hibernate.

P. H. CLUTTERBtJCK, P.Z.S.

Deoban, May, 1 900,

No. IV.-NIDIFICATION OF RIMATOR MALACOPTILVS, BLYTH,

Mr. W. P, Masson, of Darjeeling, has been so fortunate as to discover the

nest and eggs of Rimator malacoptilus, Blyth, the Long-billed Babbler,

No. 185 of Blanford's Birds, Fauna of British India. It is recorded only

from Sikkim and Manipiir, and is a very rare species ; its nidification has

not been described. The nest contained three eggs, is the same shape and

>A\zQ SiS ih^&i oi Rhipidura albicollis , Vieill., the White-throated Fantail Fly-

catcher, Blanford's No. 605, and was made entirely of fine grass, without any
lining ; it was fixed in the fork of the branch of a shrub. The eggs are

amall, light blue, and without spots.

LIONEL D i; NICE VILLE /F^eTs., C.M.Z.S.

Calcutta, June otk, I'M.;
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No, V—ON THE OCCURRENCE OF THE WHITE-WINGED WOOD
DUCK {ASARCORNIS SCDTULATUS) IN UPPER BURMA.

On a lecent visit to Bhamo I was, through the kindnees of Capt. Barnard,

fortunate in obtaining a specimen of this rare duck which was shot by a

sepoy of the Military Police.

On reference to the description given by Gates in the "Game Birds of

India," Part II, I find that Mr, Gates has never met with, or even heard of,

this duck in Upper Burma, or Pegu, though he conjectures it occurs through-

out the whole eastern part of the Empire, from Assam to Tennasserim.

The duck was brought to me on the morning of the 10th February,

having been shot the evening previous on a swamp or jheel, about one and-

a-half miles distant from the town of Bhamo, Capt. Barnard informed me
that the sepoy had two days previously shot another specimen of this duck.

The jheel is an ordinary one, with some wet cultivation near by and

jungle not far distant. The sepoy stated that during the day no ducks

were to be found, but that toAvards evening a variety of duck flighted in.

evidently from the Irrawaddy, to feed. On one of his evening visits, he

observed two strange ducks ; owing, however, to their extreme shyness he

failed to get near them.

The ducks visited the swamp every evening, and he at last succeeded in

getting an easy flying shot, and dropped one bird, the other flew away ; two

days later he was lucky enough to bag the other one. This was the specimen

brought to me.

Description:—The head sparsely mottled with black, except on crown,

where black predominates. The sides of the body are chestnut-brown, but

on the abdomen the colour is dusky- rufous. In other respects the plumage

accords with the description given in the work referred to. This is the first

specimen of this duck I have met with—a fine bird, as large as a goose. I

showed the bird to several Burmans, but not one of them had ever seen one

before, and could not give me a specific name for it.

Though the bird was somewhat damaged, I skinned it as well as I could

and forwarded the skin to Mr, Gates. I thought I should like to try the

flesh, so, after I skinned the bird, I had him hung for twelve hours or so, and

then roasted. The flesh, though not as good as that of some of the smaller

ducks, was very palatable.

Total length Bi§"

Length of wing 14|"

Do. tail 6"

Do. mandible 2|"

Weight 8|lbs.

Mandible :—Orange-yellow, black at the base ; the nail and anterior portion

including tomium, blackish.
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Maxilla :—Orange-yellow, blackish anteriorly.

Legs :—Orange-yellow.

Irides :—Golden-yellow, not crimson.

G. H. EVANS, Vety.-Capt., A.V.D,
Rangoon, 2Ut May, 1900.

No. VI.—THE GOLDEN-EYE (CLANGULA GLAUCION).

Mr. Blanford (in Birds, Vol. IV, p. 465, " Fauna of British India "
) men-

tions my name as one of the few who have met with the Golden-eye within

Indian limits; having regard, therefore, to Mr Baker's remarks on pages 15

and 17 of this Volume of the Society's Journal, it seems incumbent on me to

send to the Journal a note regarding my acquaintance with this duck. In

the Chach Plain, on the banks of the Indus above Attock, the Golden-eye is

a regular and by no means rare cold-weather visitant.

On referring to my old shikar diary I find the following records regarding it.

I. Azgar, 26th December, 1885—2 specimens $ $.

II. Azgar, 27th December, 1885—1 specimen $, immature. The skin of

this specimen is now in the British Museum collection, vide Cat.

Birds, Vol. XXVII, p. 382, and this record has apparently been

overlooked by Mr. Baker.

III, Azgar, 8th February, 1886—2 specimens, unsexed.

IV. River Indus, between Attock and Azgar, 24th February, 1886

—

1 specimen, unsexed.

On the latter date I was in company with Dr. Stoker, and we shot up stream

from Attock along the banks of the river to Gaziabad, returning the next day

to Attock by boat.

I can find no record of shooting any specimens during the cold weather

of 1886-8 7, but I think that was probably due to my having refrained from

shooting them, the duck being useless for the table.

A brief description regarding the locality affected by this species may be

of interest. The River Indus, after having been much narrowed about Tor-

bela by the near approach of the mountains on each side, widens out in the

Chach Plain to a considerable breadth (possibly 6 or 7 miles in places) to be

again constricted at Attock. In the Chach Plain, where the river is widest,

there are numerous islands in the bed of the stream, and it is in the channels

between these islands and the banks of the river that the Golden-eye lies.

A similar widening of the river takes place further south below Ealabagh,

and probably there, too, the species will turn up.

I never met with this species away from the river, and, like Dr. Stoker,

usually found it in flocks of four or five individuals. According to the notes

in my copy of Hume and Marshall's " Game Birds of India," the name given

to me for this duck by the local shikarries does not agree with that given to

Dr, Stoker. The most interesting piece of information given me by my
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informants was the short period they considered the species to be away from

the neighbourhood. They said it was absent only during three months—April

May and June— but I had no opportunity of verifying this statement, and, as

with the name given to me for the species, do not place much faith in the

information.

From Mr. Baker's remarks I gather that he considers the Golden-eye to be

a chance visitor to the Indus Valley, and that he looks on Dr. Stoker's sug-

gestion of its being a regular cold-weather visitant as incorrect. In this I

cannot agree with him, and in my opinion it is a regular and by no means

uncommon cold-weather visitor to the River Indus above Attock.

The Chach Plain is easy of access from Campbellpore, Attock and Bawal

Pindi, and I suspect that anybody visiting- it (during the cold weather} in

search of the Golden-eye will find his quest as near a certainty as any piece

of shikar can be.

J. W. YERBURY, Lieut.-Col., R.A.

Army and Navy Club,

London, ilfo2/, 1900.

No. VII.—NOTES ON A DIPSAS MULTIMACULATA
IN CAPTIVITY.

On the 10th April, I had two live specimens of Dipms multimacnJata

brought to me, full-grown and unscathed.

They were found together—one coiled in a depression of the ground

beneath a small lime bush ; the other in the lower branches of the same

bush a few inches away, probably courting. On examination, I found the

larger of the two palpably gravid in the hinder parts. Both were put

together in the same cage, but on the morning only one was to be seen. I

examined the cage most carefully, and satisfied myself that there was no

possible means of escape [and since tliis event I have kept several snakes,

and smaller ones, in the same cage with no similar occurrence]. The only

inference was that one had devoured the other, and, as luck would have it,

the pregnant specimen remained.

Her interesting condition forbade my investigating the truth of my

suspicions.

She lay coiled on the floor in one corner of her box for several days, and,

on the 19th April, deposited the first of a total of seven eggs which were

laid as follows :

—

1st, between 9-30 a.m. and 4-30 p.m., 19th April.

2nd „ 10-15 a.m. and 2 p.m., 20th

3rd and 4th, between 2 p.m. and 4-30 p.m., 20th April.

5th, night of 20th April.

6th, between 7 a.m. and 8-30 a.m., 21st April.

7th, night of 21st April.
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The eggs were white, with isomorphous poles. One was opened, and

contained a small pinkish, gelatinous embryo, occupying a chamber embedded

in the yolk substance, and lying in contact with the soft shell.

The rest were placed under variable conditions to await incubation, but

unfortunately all putrified.

The parent during captivity occupied her time coiled on the floor, and

never climbed into the branch given her for that purpose.

She was most intrepid, hurling herself boldly with little or no hesitation

at an aggressor, as I repeatedly elicited when putting my face near to the

glass of the cage, or in any way molesting her ; nevertheless, she lives

amicably now with several other snakes, tis., Chrysopelea ornata, DendropJiis

pictus, and Tropidonotus stolatus.

Her method of striking is very remarkable. The anterior part of the body

is thrown into transverse figure-of-eight loops, which overlap one another,

causing a considerable retraction of the head which lies centrally. The

whole of the body sharing in this contortion is raised off the ground, and the

snake poises thus, awaiting its opportunity, when the head is suddenly

thrown vehemently forward as far as the loops by their straightening will

permit, the jaws being widely opened in the act.

By this means, this snake which measured three feet one inch, could

strike at a distance of at least six or even eight inches.

The first loop is sometimes thrown to the right and sometimes to the

left.

She is still in captivity, but, like all imprisoned animals, her incarceration,

though only of one month's duration, has subdued her spirit considerably,

and I now have some difficulty in provoking her to adopt the attitude of

menace.

F. WALL, Capt., I,M.S.

Eangoon, May, 1900,

No, VIII,—OCCURKENCE OF PODICEPS CRISTATVS IN ASSAM.
On the 21st April, on the Juttiani jheel, a small piece of water between

the Moran and Pathalipam Tea Estate in Dibrugarh, Mr, L, Ilbert shot a

fine specimen of a male Crested Grebe {Podiceps cristatus). It was first seen

floating about on a comparatively open piece of water, off a small island of

stunted trees, I have also heard of a second bird having been shot close

by ; of this I could get no further particulars than that " it was eaten by
the cook !

" This is the first record of the Crested Grebe in Assam proner

though Hume met with it in Manipur.

E. C, STUART BAKEE, F,Z.S.

DiBKUGARH, Assam,

June, 1900.

18
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No. IX.-RED ANTS AS AN ARTICLE OF FOOD.

That there is any economic value attached to the red ants {CEcophylla

smaragdina) is, I think, so little known that the following note may be of

interest. Mr. Hunt, the Forest Officer of Bastar, has supplied me with the

details. The Murries of Bastar—the southernmost Native State in the

Central Provinces—use the red ants as a regular article of diet.

Throughout the year, but more especially during the dry season, the

Purjas—a sub-class of the Murries—collect nests of the red ants, and after

tearing them open, shake out the contents into a cloth, and beat the insects

—

mature and immature—into a pulpy mass with a stone, and when all are

dead, enclose them in a packet, about the size of a Goose's egg made of sal

leaves. In this condition the article is taken to the bazaar and sold, abcut

16 being sold for a pice, or 4 cowries each. To prepare the squashed ants

for food, they are mixed with salt, turmeric and chillies, and ground down

between stones, and are then eaten raw with boiled rice. They are some-

times cooked up with rice flour, salt, chillies, &c., into a thick paste, and in

this condition the food is said to give the eater of it great power of resist-

ance against fatigue and the sun's heat.

A. M. LONG.

Raipur, C. p., September, 1900.

No. X.-A NEW SPIDER.

Mr. Pocock's valuable note on the genus Pcecilotheria enables me to

announce what I expect will prove to be a new species of this genus. If so,

the range of Pcecilotheria will have to be extended to cover probably the

greater part of India, for my specimen was taken in a house at Dehra Dun.

It is a male. The lower side is entirely black, or very dark brown about the

thorax and mouth. The legs are entirely black above and below, except the

patella joint of each leg (palpi included), which is flesh-coloured above and

darker below. The upper surface of the cephalo-thorax is flesh-coloured.

The abdomen is also flesh-coloured above, as regards the skin, which shows

through a velvety coating of black hairs with brown tips, but its general

effect is dark brown. When the spider sits still with his legs bunched up

he bears an odd resemblance to a black flower with a fleshy centre and a

flesh-coloured ring round the corolla. It has been sent to the British

Museum. I am sorry I did not measure the animal, but it is now stiff. The

size, however, is about that of the one in the plate accompanying Mr.

Pocock's paper.

F. GLEADOW, i.f.s., f.k.m.s.

Dehea Dun, August, 1900.
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No. XI—OCCURRENCE OF TROPWONOTOS HIMALAYANVS
IN BURMA.

We have lately received from the North Chin Hills, altitude 5,250', a

specimen of this snake, which we observe, on a reference to Boulenger's-

** Reptilia, " has not been recorded from this Province.

It requires no description, being a normal specimen.

The ventrals numbered 175, and there are two anterior temporals on each

side.

It is worthy of remark that the black nnchal spot and orange colour charac-

teristics noted to differentiate this snake from T. mbminiatus were absent in

this specimen.

F. WALL, Capt,, i.m.s.

G. H. EVANS, A.v.D.

Rangoon, August, 1900.

No. XII.-.ON TBE OCCURRENCE OF SIMOTES SPLENDIDUS
IN BURMA, OR A PKOBABLE NEW SPECIES.

This specimen came to us from Sagaing, in the dry zone of Upper Burma,

on the 3rd July. Unfortunately, only the head and two or three inches of

"the neck and a few inches out of the middle of the body were sent. The

portions received were quite perfect, and doubtless;the whole specimen had

not been preserved, as the Burman had not at hand a bottle of sufficient size

to accommodate the whole snake, which, from the size of the head and girth

of body, we suppose would measure about two feet, judging by other species

of Simotis (violaceus and cyclurus) with which we are familiar.

It accords closely with the description of S. sptendidus in Boulenger's work,,

but differs in the following points :

—

Roatral—the portion seen from above is slightly greater than distance

from frontal.

Internasala—.of which there are four, are peculiar, the median pair are

smaller, and project backwards to the middle of the prsefrontals.

Prsefrontals—are four in number, a small median pair only half the length

of the larger outer pair.

Frontal—distinctly less than distance to end of snout ; equals parietals.

Postoculars—three, right and left.

Ventrals—are very distinctly angulate.

It appears to us that there is little doubt that this is a new species, but we

are chary of pronouncing it so decisively, seeing that we have only one

specimen, and that not complete, also that it possibly may be an abnormal

F. WALL, Capt., i.m.s.

G, H. EVANS, A.V.DV

Rangoon, August, 1900.
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No. XIII,—COCCIDIPHAGOUS LARViE OF EUBLEMMA.

Mr. G. C, Dudgeon, in the last number of the Journal (Vol. XTII,, No, 2),

gives an interesting note on the life-history of Euhlemma amahUis, and

mentions that this is the second species that has been reported as preying

upon Coecidce. I can add two more to the list. I have bred Euhlem.ma

ereiacea, Hmpsn., from the Coccid Ceroplastodes cajani, Mask., and Euhlemma

auhangulata, Hmpsn., from a species of Antonina. Euhlemma amahilis occurs

very commonly in Ceylon, feeding upon a local species of Lac insect,

Tacliardia alhiszicz, Green.

It is probable that very many—if not all—of the species of this genus

will eventually be found to have the same habit.

A closely allied insect

—

Thalpocharis coccidiphaga—does good service in

Australia, in reducing the numbers of several injurious species of Coecidce,

e.g., Eriococcus coriaceus, Mask., and Lecanium olece.

E. ERNEST GREEN, f.e.s.,

Government Entomologist, R.B.G.

Peradenia, Ceylon, August, 1900.

No. XIV.—ON RHINOCEROS SHOOTING.

I have read with much interest Captain P. Z. Cox's notes on Somaliland,

and I know he will excuse me if I venture to criticise his advice to sportsmen

to shoot Rhinoceroses in the belly. Every good sportsman will agree that

shooting at large "into the brown" of any beast is a practise much to be

deprecated, and the advice given in his notes is only too likely to lead to

this. Perhaps I may be excused if I give a few instances of my small

experience with the Rhinos. The first one I ever fired at I had followed

for several hours, and it was standing, facing away from me, with its head

turned half round towards me, at about 70 yards ; I may remark that I was

extremely badly equipped for this style of shikar, as I had only a double-

barrel 12-bore rifle. I thought to myself this is a fine opportunity for the

head shot, and let drive behind the ear. The Rhinoceros fell on to its knees

and stumbled forward for about ten yards, when it got up, and out of a cloud

of dust charged straight down on me like an avalanche. I had just time

to dodge it, and it passed on, and I never saw it again
;
probably it had a

headache, but nothing worse. The next chance we had, my friend was with

me, (he had a double-barrel '500 express, magnum charge, and bullets with

a steel core,) two Rhinos, which we had been following for some time, charged

at our wind and passed within about five yards. I was behind a bush and

could not see them. He dropped the first one stone-dead in its tracks with

a shot behind the shoulder. It was a nearly full-grown calf, and he gave the

other one the second barrel, in the same place, 1 ran after it as it went off.

The going was very bad, I lost my hat, a large portion of ray nose, and I
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nearly broke my leg, but I presently came up to it, with the blood pouring

from its mouth, it having been hit through the lungs, I killed it with my
12-bore with a shot in the neck. Some days afterwards we saw a couple of

large Rhinos going up a hill, and following them up came up to them in

some thick scrub-jungle. They were feeding, and the first thing I saw was

the horn of the big male coming bobbing along straight towards me about

forty yards ofE. Having, after my first experience, no faith in head shots, I

was rather in a dilemma, but taking advantage of a slight change of direction

when I saw a piece of his neck and shoulder, I let fly, and as he wheeled

round and bolted gave him the other barrel, which so damaged his hind lew

that we came up to him about half a-mile further on. My friend put in a

couple of bullets from his '5(10, and as he charged I broke his shoulder with

the 12-bore. We had a lively five minutes or so with him in the bushes, and
then I got close up and finished him off with a shot in the neck. As we did

not want to kill an unnecessary number of these fine beasts we only went
after one more. We stalked him together in some grass jungle, and fired

together at him at eighty yards. The '500 express took him in the neck, the

12-bore just behind the shoulder, and he sank down on his knees as dead as a

stone. It would appear from the above that though the head shot, except

with very heavy artillery, is not of much use, a shot behind the shoulder as

was proved in three of the cases mentioned, is pretty fatal, and that it is quite

possible to give a good account of Rhino without hitting below the belt.

H. D. OLIVIER, LiEUT.-CoL., R.E., p.z.s,

Bombay, August, 1900.

No, XV.—THE EASTERN PINTAILED SAND GROUSE {PTERO-
CLES ALCHATUS) BREEDING IN INDIA.

I cannot see either in Gates, Jerdon, or Hume and Marshall any record of

the Eastern Pintailed Sand Grouse (^Pterocles alchatus) breeding in India

which I think I may claim to have proved breeds in the Peshawar Valley.

Two days ago, eggs were brought me by a man, who declared one was that

of the Common and the other that of the Pintailed Sand Grouse. Doubting

his word I made arrangements to go out this morning with him and see if

I could gather any information for myself. I first went to the place where

these Sand Grouse water, where I found, close to a village called " Kasim," the

Common Sand Grouse flighting in in packs and a very few pairs, while to my
surprise the Pintails all came in in pairs (I saw 5 or 6 pairs). I shot one pair

of the latter, and then proceeded to search a few miles further on in a vast

open plain for nests. I only found two nests, each containing three eggs of

the Common Sand Grouse ; in each case I approached so close to the bird on

the neat that there was no necessity to shoot it in order to identify it. On
my return I dissected the female Pintail Sand Grouse, and found an egg inside
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quite ready for laying, and I have no doubt that it would have been laid

to-day in the same plain I was searching in had the bird lived.

I regret to say the egg was broken badly, first pierced by shot and again

broken in extraction. I have kept the remains of the shell, and should thi»

prove to be unique I should be pleased to send it for identification. I

hope in a few days to have collected a few more eggs of this bird, and am

sending a man out to the same place, but as it is some twelve miles from

here I should not go again myself unless absolutely necessary as the weather

is too hot.

I should be much obliged if you would let mo know what former records

there are, if any, of Fterocles alchatus breeding in this part of India, and

whether you consider the above sufficient proof of its doing so.

J. S. BOGLE,

Mardan, Pdnjab, lOtk June, 1900. Q. 0. Corps of Guides.

No. XVI.—BUTTERFLIES AS WEATHER PROPHETS.

I daresay some of you have already heard of the remarkable intimation

of the approach of that timely rain which saved this Presidency three months

ago, which was given by one of our commonest butterflies, Euplcea core ;

but it has been suggested to me that so curious a phenomenon ought to find

a place in our proceedings, so I have drawn up a short note of the facts.

The migration of Euplcea core northwards at the beginning of the monsoon

has been noticed in our Journal several times. It is a languid, slow-flying

butterfly which is found throughout India and appears at all seasons. For

one day each year in the beginning of June the whole community is seized

with an impulse to go north, and from morning till night they may be seen

passing, in hundreds or thousands, slowly and irresolutely, but all in one

direction. Sometimes this movement continues for two days, and among the

hosts of Euplcea core may be seen a few travellers of two allied species,

Danais aglcea and D. limniace. I have been told by an observant native that

this phenomenon takes place three days before the monsoon bursts. I have

not found this to be invariably the case, but there can be no reasonable

doubt that the object of the northward movement is to escape from the

coming rain. It is very observable in the Canara district, where the rainfall,

as you know, is much heavier than it is further north. For the last ten

years I have kept notes of the dates on v^hich I observed the migration, and

I find that it ranges from the first to about the tenth of June, and is always

closely connected with the coming of the regular rain. This year I did not

notice it, and do not think it occurred at the usual time. As you will remem-

ber, the season was a very peculiar one. There were no storms in May, nor

even distant thunder and lightning. Our first shower was on the 8th of June,
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I think ; then followed some very ambiguous weather till the 25lh, when

heavy but irregular rain set in and continued for nearly a week. Again squal-

ly weather set in on the 12th of July, and continued a few days, after

which the weather set fine, A land breeze blew in the morning, and the wea-

ther altogether was like what we expect in October. There had been little

regular monsoon so far and now there seemed to be little hope of any. The
prospect, in fact, was as gloomy as it could be. On the 22nd of July, how-

ever, crossing the Esplanade at 9 o'clock in the morning, I noticed Euplcea

core on all sides, flying northwards ; and meeting a friend soon after, I said,

*' It is all right—the monsoon is coming in three days." This was repeated,

and I was subjected to some chaff ; but on the following evening there was a

remarkably heavy shower, then for four evenings we had thunder and light-

ning, the first we had in Bombay since the previous October, till on the 28th

the monsoon broke properly, with S.-W, wind and heavy rain. The next

day, I think, we had 9 inches, and from that time there was never again any

apprehension of a failure of the monsoon. In view of these facts I think we
are forced to the conclusion that butterflies know something which is not

revealed to the Meteorological Reporter to Government.

E. H. AITKEN.
Bombay, September, 1900.

No. XVII.—LATE STAY AND EARLY ARRIVAL OF
DUCK IN ASSAM,

Garganey (Q. circia) were noticed here up to the 10th May. I had several

brought me before that date. They were all exceedingly fat. On the 20th
of the same month a male Red-crested Pochard (iV. rufina) was brought
me. It was snared by bird lime in an old bed of a river near here. It did
not appear to be a wounded bird and was very fat. The plumage of the
body was similar to that, of the female, except that the feathers on the
breast were of a dark brown colour. The head was a dull browny-yellow
colour. The colours of the soft parts were :—bill dullish red, iris bright
crimson, legs orange-yellow tinged with brown, webs blackish-brown.

The earliest arrival noted, was on the 19th of last month. On that date a
male Gadwall (C. streperus) in female garb was brought me by a foAvIer

The earliest date of arrival of this species according to Baker is the 15th
October or a month later than that noted by me. Garganey ( Q, circia) and
White-eye (iV. ferruginea) have also made an appearance in several places

CHAS. M. INGLIS.
Baghov^tnie Factory,

Dakbhanga, 29^^ September, 1900.
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No. XVIII.—BIRDS' NESTING IN THE TONS VALLEY.

(1) No authentic account of the neat and eggs of Microcichla scouleri

(the Little Forktail) having apparently yet been published, I write to describe

a nest with eggs which I came across this year.

On the 12th May I observed a pair of Little Forktails feeding by a small

mountain torrent (in thick forest)—a tributary of the Tons (Jumna) at an

elevation of nearly 7,000 feet.

After watching the pair for sometime, I saw one of the birds fly under-

neath a rock, over which a small cascade was falling. With some difficulty

one of my men succeeded in gaining the spot, and he announced the presence

of a nest, with eggs.

The nest was placed in a niche in the side of a rock, underneath a larger

rock. It was in a dark, damp recess, constantly splashed by the falling

water, and quite invisible from outside.

The nest is a neat but rather massive cup-shaped structure composed of

green moss, and lined entirely with brown leaf skeletons. It contained 3

nearly fresh eggs, which are white, rather sparingly spotted with pale

reddish, and which measured as follows:—

•80"x-58", •85"x'59", •79"x-57".

Mean'81"x'58".

(2) The eggs of Lophophanes dichrous (the Brown Crested Tit) have

never been obtained, I believe, so far. The nest of this bird was found by

me on three previous occasions described on page 192, Vol. IX, and page 468^

Vol. XII of the Society's Journal—these nests, however, all contained

young.

On the 14th April, 1899, while riding along the Chakrata-Simla road above

Mundali, at an elevation of about 9,300 feet, I heard the characteristic call

of this tit from a neighbouring tree. I dismounted and sending my pony on

a short distance, awaited possible developments, sitting quietly on the bank.

I soon saw tlie birds, a pair, in a wild pear tree (Fyrns aria) and had not

long to wait before one of them disappeared into a small round hole in a

dead branch near the top of the tree, I waited no longer, but having climbed

the tree investigated the hole, out of which the bird now flew. The branch

was quite rotten so that I easily obtained access to the nest by enlarging the

hole with my fingers. The nest was made of moss, lined with the fur of rats

and flying squirrels, and contained 5 fresh eggs, white, spotted and blotched

fairly thickly all over with chestnut markings.

They measured as follows :—

•52"x-68", •52"x-70", •60"x*G3", •50"x-65" and -^V'x-QS".

Mean -b^'x-Ql".

Chakrata, N.-W. P., B. B. OSMASTON,

August, 1900. Indian Forest Service.
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No. XIX.—A SHOOTING EXPEDITION ON THE PAMIRS.—II.

{Concludedfrom page 394 of this Volume.)

It was ten days after this that I fired the next shot, and then it was

an ibex, not a poli, that I bagged. We found the herd grazing down in the

bed of a nulla as we were going up to look for poli ; on inspecting them,

and, finding the best head to be certainly under 45in,, I decided to leave

them alone, as I hoped there might be poli further on. As we advanced up

the nulla they of course saw us and went up the hill. After having searched

the head of the nulla and found no poli, I thought we might have a try

for the ibex in the evening on the way back. There they were down in

the bed of the nulla grazing on the green grass again. It seems to be the

rule on the Pamirs for the wind to blow all day long down the valleys.

On that occasion it was so, and a stalk seemed impossible. By a great stroke

of luck, however, the wind changed and blew up stream in our faces as

we looked, and about the same time the herd was hidden by an undulation

of the ground. Knowing that the change of wind was probably only

temporary, I ran down the valley as quickly as I could. Just as I was

getting within shot the wind changed again, and immediately the herd

appeared making up hill. My first shot at the big buck was a miss, but the

second one knocked him over. The horns were well shaped and slightly

over 43in. This was the biggest ibex I saw on the Pamirs, but, judging

from some of the old heads lying about, the horns run very big there. I

measured heads of 5lin,, 50in., and 48in., and found a very big head on one

occasion when I had not got my tape with me. The skull and what I

estimated to be about 4in, or 5in, of the horns were embedded in the ice

of a frozen river, and the remainder of the horns, as spanned by myself

and my shikari, were SOin. to 5lin,, making the total length from 54in. to

56in, The horns were absolutely rotten and useless for a museum, otherwise

I would have had this head cut out of the ice and taken it back with me.

To have a chance of getting one of these big ibex, I think one shouJd give

up three weeks or so entirely to them, and try nullas some distance from

the encampments and places which are difficult to get at. The natives

shoot a good many ibex. It is a very much more valuable beast to them
than the Ovh poli, as the skin of the latter is practically useless, while the

ibex skins make the only leather that is any good for the pubbo or sock-

like boot worn in those parts.

Next day I came across the only lot of female poli I saw during my trip.

The yak I was riding discovered their presence long before I did, as

he scented them while they were hidden from me by an undulation of the

ground. Except during the ratting season, I believe the rams and ewes

are never found together, and while I was on the Pamirs almost all the

ewes had left the higher nullas and had gone down to a more suitable

climate for the expected lambs. It now looked t^s if I w^s not to obtain

X9
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another poli, I searched nulla after nulla
; some I drew blank, others

contained only small rams. At last one day I came to the mouth of a branch

nulla near the foot of a pass leading into Afghan territory. The first

four miles or so of this nulla were visible from where we stood, and the

telescope revealed no signs of game. The local shikari now swore that

there was no more grazing ground in the nulla than what we could see
;

beyond was only snow and stones. However, I had by this time acquired

a thorough distrust of any information of this sort, so announced my
intention of going on and seeing for myself. It turned out lucky for me
that I did so. After going a few miles up the nulla a lot of likely looking

ground came into view, and before long Rakhmat had found a flock of ten

poli lying down high up on one of the shale slopes. They were too far

off to judge the size of the horns with any certainty, but one or two of

them seemed good. At about three o'clock they got up, and, descending

the hillside, began to graze their way towards us. Soon all but two were

hidden by a piece of rising ground, and in a first rate position for a stalk
;

these two had gone right down into the bed of the nulla, and, grazing there,

quite commanded onr line of approach. After waiting for about an hour

in the vain hopes that they would join the rest, Rakhmat persuaded me
to try and crawl over the hundred yards or so for which we would be in

their sight. We managed this most successfully ; the two rams were so

engaged on the young grass, which was just beginning to come up, that

they never raised their heads. Once under cover, we lost no time in getting

to the ridge behind which the remainder of the flock were, but I was rather

disappointed to find that they were not quite so close as I had expected.

Getting out the binoculars, I had a good look at them. One of them carried

a magnificent head, out and away better than anything I had secured
; except

for his back, which was light-grey, he was almost snow white. Another

of the flock had a very fair head, the remainder being small. These two

big ones were slightly apart from the rest of the flock. They were about

250 yards ofE, and grazing among some boulders of exactly the same colour

as themselves. The sun was in our eyes, and it was difficult to make out

the rams. Rakhmat wanted me to shoot, but at the moment I had first put

the glasses on the big head I had determined on no account to draw a trigger

on him until I felt certain of hitting him effectively. I was explaining this

in a whisper to Rakhmat, when suddenly the poli threw up their heads and

dashed off up hill. Evidently we had nothing to do with their alarm, as

they kept looking straight below them. Rakhmat, who was searching the

ground below with the glasses, whispered " wolf " to me, and shortly after

I made out the brute slinking away across a patch of snow. The poli were

evidently very thoroughly alarmed, as, led by the old white ram, they made

steadily up the hill without stopping until they crossed a ridge high up

above ug.
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Prom where we lay a lot more ground was visible, and I took out my glasses

to have a good look at it. The instant I put them to my eyes I found an

old bear waddling across their field. The poli were now out of sight, and the

bear was a long way off, so I did not think there would be auy harm in having

a shot at him j the only drawback was that it was getting very late. We sig-

nalled up the Kirghiz and the yaks, and were soon all three riding up the

nulla at a trot. We did not dismount until we were well within 500 yards of

the bear, and then, as we had a broad sheet of snow to cross, I thought we

could trust to his blindness no longer. The sun was going down, and time

was short. We raced across the hard snow (in full view), then into a nulla

and lip on to a ridge, by which time it was distinctly a case of " bellows to

mend " with the three of us. The bear was slowly walking up a snow slope

about 100 yards off us, and I was afraid I would not have time to pull myself

together before he crossed the ridge. There was no time to lose, so, as he

topped the slope, I fired. He fell, and spun round and round biting at his

hind quarters, where I had evidently hit him. My next four rounds missed

fire, and by that time the bear had got on his legs again and disappeared over

the ridge. It was rather a question what to do, as there was evidently some-

thing very wrong with either the rifle or cartridges. The Kirghiz, however,

gave me no time to consider, but dashed off in pursuit, so I was bound to

follow. Luckily, the bear was not just round the corner, where I quite ex-

pected to find him. The next we saw of him he was going very strong on the

other side of the main valley. Throwing myself down and using a rest, 1

aimed again. That round went off, and Bakhmat marked the shot under.

I screwed up the Lyman another hundred yards and had another try.

Another misfire, and then round after round refused to go off. The bear was

getting further and further off, and in a short time would be covered by a

ridge. Blessings were being plentifully bestowed in three different languages

on rifle, cartridges, and bear, when suddenly a round went off, and, by an

extraordinary fluke, stretched the animal dead. No time was lost in getting

off the skin, but it was long after dark before we reached camp.

Next day I devoted to examining the rifle, cleaning the bear skin, and hav-

ing a bath, for in the spring on the Pamirs, one's only chance of a tub is when
one happens to be in camp in the middle of the day. It would require a good

deal more hardihood than I possess to try a tub in the early morning or even-

ing. I soon found out what was wrong with the rifle ; some dirt had got into

the hole in the head of the bolt in which the striker works, thus preventing

the latter from projecting far enough to detonate the cartridge. No doubt

my best plan would have been to have gone on hammering away at each round

until it went off, and not to have ejected it and tried a new one after each

misfire. These things, however, often fail to strike one just at the right time.

The following day we went off to the same place to look for the big ram,

for I was quite determined to add that grand pair of horns to my bag.
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While the bear was being skinned, I had carefully noted a sheltered grassy

spot as a most likely place for them to resort to when they came down again

from the hill-tops. I had kept this to myself, and hoped to astonish the shika-

lis by sighting the poli here at a very long range. However, I was disap-

pointed, and by midday we had covered almost every bit of ground with the

glasses and found nothing. Sitting down, we had a consultation as to where

they could have got to. I could hardly think that they had been so terribly

frightened as to cross the hill-tops. " Khoda janta," said Eakhmat mourn-

fully, " you, however, would fire at that bear. " After a few hours' rest we got

out the glasses again ; no traces of the poli could we find, and it became time

to start for camp. On our way down the nulla we stopped every few minutes

to use the glasses as some fresh bit of ground revealed itself. I was feeling

heartily sick of this work, which seemed quite hopeless, when I heard a

whistle from Rakhmat, who had taken a line of his own, some distance off.

Running up to him, I found him propping up the telescope on stones, and lay-

ing it as one lays a field gun. " I've found them," said he, beaming all over

and evidently very proud of himself ; and very good reason he had to be so.

The rams were lying down among boulders high up on a hill, behind which

the sun was setting. The light was atrocious, they were so far off as to be

mere specks even through the telescope, and it was only after a most care-

ful examination that one could see that they were beasts at all. My spirits,

which had gone down below zero, rose again, and even a blizzard which we

had to face the whole way home failed to damp them.

This snow storm was the beginning of some very bad weather. For seven

days we were shut up in our camp. Sometimes it stopped snowing for a few

hours, and the sun shining through the thick fog melted the snow which had

fallen. The usual thing, however, was a howling icy wind and a storm of

anow which more resemble fine white dust than anything else. My very small

stock of literature had been exhausted long before, and time hung very

heavily on my hands. I wrote, I played " patience," I tried to read the same

book over for the third time, I sewed buttons on my clothes, and patched

holes in them, •! even went so far as to cut all the buttons off one coat so as to

have the pleasure of putting them on again. There is nothing more wearying

than being snowed up for several days in a small tent ;
but it is an experience

that any man that shoots hill game must expect to go through. However,

all things come to an end some time or other, and at last one morning I

woke to find it a beautiful day. Off we started at once to look up the big

ram, and we sighted the flock almost as soon as we entered their nulla. They

were on ground which at first sight looked very favourable for a stalk. It

was easy to approach under cover, and the wind was blowing steadily in our

faces. There was one thing I did not like about the place at all however. It

was just at the junction of two branch nullas, each of which terminated a

short distance up in big glacier. I have noticed that in such places there are
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very often erratic little currents of air, quite independent of the general

direction of the wind. My misgivings turned out to be only too well founded

;

just p.s we were finishing the stalk I felt a puff of wind on my back, and the

poll immediately appeared cantering up hill. I had a chance of taking a long

shot at the big ram as he stopped for an instant, but refused it,

" Nothing under a certainty,'' was my fixed resolve. After this we gave

the bigpoli what Rakhmat called " three days' leave " and employed the time

in searching other ground, but without finding anything shootable, though I

picked up and measured an old ibex head of 51 in.

On the fourth day we went off to look for our poli again, expecting to find

them almost immediately. After a few minutes' work with the glasses

I found a single beast grazing below one of the glaciers: this, however, on

closer inspection, turned out to be only an ibex, and we searched all the usual

places for the poli without finding them. Thinking they might be up at the

head of one of the branch nullas, we were proceeding up it when suddenly I

caught sight of a suspicious-looking speck high upon the sky line on the

other side of the nulla. One look through the glasses was enough, and I

sank to the ground, the shikaris at once following my example. It was the

big ram. Though a long way off, his horns showed up splendidly against the

sky and looked magnificent. Luckily, he was not looking straight down

below, and had not spotted us. He was soon joined by the rest of the flock

and after standing, looking in all directions for a long time, they lay down
where they were. "We were in rather an awkward position, as the place we

were on was in full view of the poli, and there was a good 100 yards to go

before we could get to the nearest cover. True, we were a long way off, but

they were evidently on the alert, and I had learnt from experience how
keen-sighted they could be. There was no good stopping where we were, as

the rams were almost certain to come further in our direction on getting up,

and we should then be hopelessly stuck. Putting the glasses on the

flock, of which only the heads of three rams were now visible, I started

Rakhmat off, with instructions to crawl for the cover, to avoid crossing any

patches of snow, and to stop instantly on a whistle from me. Off he went,

and managed to reach cover without the poli stirring. As soon as he got

there I started off the Kirghiz, but before he had covered 20 yards a ram got

up and stared in our direction, and a whistle from me stopped him. After

looking towards us for some time, the ram lay down again with his back

towards us, and on a sign from me the Kiighiz re-commenced his crawl. At last

he, too, was safely under cover, and, signing to Rakhmat to watch the flock

with his telescope, I started off. The going was most laborious, over

sharp stones most of the way, varied by occasional patches of freshly-thawed

mud. I was halted by Rakhmat three or four times, but managed to join

the shikaris without alarming the poli. Shortly afterwards they got up and,

as I had expected, began to come down in our direction. If only the wind
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had been all right we should have had a capital chance of a successful stalk.

Unfortunately, the sky, which had looked so favourable when we started,

had clouded over, and a galo blew, now in our faces, now on our backs. The

sooner we got further away the better, I thought, and ordered a retreat.

When we had gone about half a mile, I sent Eakhmat up a ridge which

commanded the nulla, and he brought back the information that the poli

were now down on the grass. After waiting for an hour or so in the Vain

hope that the wind would settle, it began to snow, and I returned to camp.

The next day the poli were on the same ground, but the wind was so unsettl-

ed that I resisted the temptation to go after them. The following day,

however, it was fine and the poli in the same place. I tried a stalk which

would have been successful but for the old ram, whose white face I suddenly

discovered staring at us over a rock as we were covering the last couple

of hundred yards. We gave the poli another three days' leave and then went

after them again. This time we only found eight, two of the flock, the

second biggest and another, being missing. We again made a mess of the

stalk, being defeated by the old ram, and the flock bolted up into the snow

perilously near the crest-line, over which we were much afraid they would

go. After standing there for a long time, however, they lay down, and

we returned to camp, finding on our way with the telescope the two missing

rams high up a branch nulla.

Early in the morning we rode up again to the poli ground and carefully

searched the usual places, finding nothing. We then went off to the place

where we had last seen the rams ; not a trace of them could we find though

Eakhmat and I examined every yard of the ground with the glasses. The

flock was not there, and I now set to work to examine the snows above to

see from the tracks if they had left that part of the country or not. As I

feared, there was a great road leading up to a pass, and it seemed now

certain that the poli had crossed in the nigbt. Very s^ick, we sat down and

held a consultation. I was quite determined to find the big ram again
j the

only question was. What was the best way to get the camp there ? The

Kirghiz at first said he did not know what country was on the other side,

but when I announced my intentions of following the tracks over the hill-

tops, and seeing for myself, he said he thought he knew of a pass on which

we could take the baggage. After breakfast, Rakhmat proposed that we

should look up the other two rams, which would probably be somewhere

about where we had last seen them. This I agreed to do, though I felt

that I should not be a bit consoled for the loss of the big head, even if I

accounted for the pair of them. We now advanced cautiously up the branch

nulla where we had last seen them. The lower half we drew blank, as we

had expected, as the ground had been visible from below with the telescope.

On going higher up still, we found nothing, and it looked as if we had come

to the end of the grazing ground. Only a few hundred yards further
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on was a great glacier, completely blocking up the nulla. After advancing a

yard or two, Rakhmat, who was leading, dropped as if shot, the Kirghiz and

I followed suit, and Rakhmat told us that he had caught sight (^t a single

ram lying just under the glacier. A hasty look with the glasses revealed two

rams, without doubt the two we were after, and if they moved a few yards

in our direction a stalk looked easy. This at last they cHd, and telling the

Kirghiz to stop where he was and go to sleep—-a thing he was a great adept

at—and on no account to show bis head, Rakhmat ami I started off, A long

and troublesome detour had to be made up a hill, over great boulders, and

occasional patches of deep soft snow, in one of which Rakhmat managed to

go up to his armpits. Then an equally tiresome descent, and we arrived

about 200 yards off the glacier under which and below us thfj two

rams ought to be. On the way, I could not help thinking what a capital

place we had caught them in. On two sides of them was a great wall of ice

making their only road of retreat in our direction, for I calculated that even

if they made off down hill, the Kirghiz would be sure to show himself

and turn them. Taking the rifle and peering over, I made out two rams graz-

ing well within shot, and was taking out the glasses to see which was the

better head, when, to my astonishment, my eye fell on a third and fourth

poli a little lower down. My delight may be imagined. This could only

mean that the whole flock was before rae, and the big ram somewhere within

shot, and with the odds heavily in my favour. I soon made him out,

his white coat maUng an excellent target against the dark ground. Taking

careful aim, I tired. " Lugga" from Eakhmat, though the ram showed

no signs of it, as together with the rest of the flock, he raced up the slope.

They were now on a level with us, and not more than a 100 yards off. As
the big ram stood for a second, I put the sight on him, but juat as I was

about to fire, he staggered and fell.

The rest disappeared over the ridge, and, leaving the fallen one, I rushed

forward to get a shot at the second biggest. A ran of 50 yards and the flock

was in sight again, going in single file up a steep slope. " The leader is the

one," cried Rakhmat, who had the glasses on them. My first shot was a

miss, but the second broke the ram's shoulder, though it failed to stop it.

My next shot was another miss, and then Rakhmat called out that there

were no more cartridges. He said he thought he must have dropped them
all in the snow drift he had fallen into. Ihere was one more cartridge in the

magazine, but I was not going to risk that at a long shot. Telling Rakhmat
to go and try and find the cartidges, and to keep his eye on the wounded
ram, I ran back to inspect the big one. He was a magnificent fellow, and no
mistake. " A 60-incher at the very least," I thought, as I pulled the tape out

of my pocket and began to run it over the horns. •' Sixty-five inches, by
jove, with a fraction of an inch to spare." A trophy in.itself well worth a

journey to the Pamirs, Calling up the Kirghiz, who had my camera, I took a
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couple of photos of the beast as it lay, and went up to look after the wound-

ed one. I met Kakhmat, who had not managed to find the cartridges, anr"

he pointed out with the telescope the wounded ram, lying down under a big

stone high up on the hillside. He was immensely delighted when he heard

what the big head measured, and when I told him that it was one of the big-

gest poll that had ever been shot by a sahib.

The wounded ram had now to be brought to bag and as I had only

one cartridge, it was necessary to go to work carefully. Rakhmat's idea

was that if it was disturbed again, it would go steudily up-hill and perhaps

manage to cross the range. The Kirghiz thought that its lying down was

a sign that it was very hard hit, and that it probably would not re-

quire another bullet. Finally I decided to make a detour and advance

on it from above, and leaving Rakhmat behind with the telescope to

signal if the ram moved, the Kirghiz and I f^tarted up the hill. It was

a regular grind getting up that steep slope, not that one would have

thought anything of it at ordinary altitudes, but as we were close to a

pass whose height I knew, I calculated that we were at something

over 17,000 feet and every step made me blow like a broken-winded

horse. However, at last cur climb was over, and I could see Rakhmat down

below signalling for us to cross the spur. On doing so nothing could be seen.

I could not recognise the spot I had marked from below, and the Kirghiz

was equally at a loss. I knew we must be very close and had the rifle ready,

when suddenly up jumped the ram from under a stone about 20 yards below

us and darted down hill. It went at such a pace, I did not care to risk my

only cartridge on it ; but fortunately, before it had gone 100 yards, it came

on a patch of snow, trying to cross which it stuck for a second or two,

giving me an excellent chance. I luckily bowled it over, and we ran down

to inspect number two. The horns turned out to be 57 in., a good head,

but not much by the side of our big one. We were not long in getting the

skin off and buried the meat under stones. It was getting late, and there

was no time to bring up the yaks, which we had left grazing about six miles

down the valley. The heads must have weighed 601b. a piece—no light load

over bad ground and at that altitude. The two shikaris, however, volunteered

to carry them down, while I lent a back to a load consisting of rifle, tiffin

basket and two posbteens. I found this quite as heavy as I cared about, and

was uiicommonly glad when we got to the yaks. It took ns some time to

get them ready and load the heads on them, and then, by the light of

the moon, which was just appearing, we started for camp. The yaks seemed

as keen to get back as we were, and did the ten miles or so of grassy plain

mostly at a trot, with not more than the usual chorus of grunts and

whines.

On skinning the heads the next morning, we found that the big one had

been hit at least twice before, which no doubt accounted for his excessive
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wariness. A bullet from a small bore had made a neat little bole in one

of the horns, and we found what seemed to be fragments of an Express

bullet about the base of one of the ears. These pieces were all coated with

tissue or muscle and looked as if they had been there some time. Perhaps

an examination of the body might have revealed other scara. We made
him out to be thirteen years old. Next day, to the great delight of my
servants, who had had quite enough of the Pamirs, we started back for India.

Perhaps a few remarks on the best time for visiting the Pamir, shikaris

equipment, &c., may be useful to any one who is thinking of making an

expedition after the big sheep.

In April and the beginning of May the shooting is comparatively easy ; the

poll are then on bare patches of grass surrounded by snow. When alarmed

they bolt up-hill, get more or less stuck in the deep snow, and give a succes-

sion of easy shots. By the middle of May the snow has cleared off to a

great extent ; the shooting is then not so easy, but it is certainly better sport

and the climate is pleasanter. I should say that May and June are pro-

bably the two best months in the year for poli, though no doubt any one who
does not mind hard work would get shooting all through the summer nd

autumn. Winter shooting is, I think, out of the question.

Poli seem to be very much the same in their habits as ammon, and although

small ones may perhaps be stalked without much trouble, big old rams know
very well how to take care of themselves. None of the local shikaris I

employed on the Pamirs were any good with the glasses, and only one of

them knew anything about stalking. They one and all denied the existence

of game in any place where the shooting entailed going into much snow or

extra hard work.

I found the Mannlicher a perfect weapon for poli. Its flat trajectory

gives it an immense advantage over the Express in an open country like the

Pamirs, where it is often very difficult to get close to one's game. It is

quite powerful enough for any hill game I have come across. I never lost

or had any trouble with a wounded poli, though they have the reputation

of taking a lot of killing.

As regards clothes, tents, &c. The ordinary kit for Himalayan shooting

is good enough with a few additions. A long poshteen (sheepskin coat)

reaching down to one's feet is wanted to wear in camp, or when riding or

sitting about. The Yar'kandi poshteen is preferable to the better known

Peshawar one, being much lighter and I think more comfortable to wear.

They can be got in Srinagar or Leh. The long felt boots, which most sports-

men wear in camp when shooting in the Himalayas, should be lined with

lambskin for the Pamirs. Boots should be soft, well-greased, and big enough

to wear several pairs of warm socks with. Personally, I discarded boots

in favour of chuplies. With these I wore two pairs of woollen and one pair

of thick quilted putto socks, I found this foot gear excellent, and alwayi^

^9
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manaaed to keep my feet warm. On the Pamirs, in the spring at any rate,

one is constantly in snow or water, and one's feet are wet all day long ; while

at the same time the cold is often intense. The chuplies I wore were

Peshawar made, Kashmir ones would be quite useless, they stretch very

badly when wet.

Really good warm gloves are a necessity. A sun hat should be taken, as

the sun is sometimes rather trying. In the spring the nights are terribly

cold and something more than ordinary bedding is necessary. Besides a good

warm sleeping bag, I recommend taking thick putto sleeping suits to be

worn over flannel ones.

One's servants should be treated liberally in the way of clothes ; in fact

they require very much the same sort of outfit as one does oneself.

Flaps of tents should be made so that they can be laced tightly up, and

an extra strip of cloth should be sewn all round the bottom- of the tent.

Servants' tents should be big enough to hold three or four extra men, as

yak drivers, shikaris, etc., all want shelter. Yourts, the tents of the Kirghiz

,

can be hired, but they are generally big enough to hold twenty or thirty

men, and would, I should think, be a nuisance, taking a long time to pitch

and strike. For a standing camp, however, they would be excellent. Had

I known that I was going to take three weeks over the shooting of my big

poll, I would certainly have sent for one from the nearest encampment.

A liberal allowance of stores, tinned vegetables, &c., should be taken, as a

diet of nothing but mutton is apt to pall on one. It is astonishing, also,

what a quantity of jam, butter, and bacon will be consumed in a very cold

climate, even by a man who generally would not touch these things. Tea

will be found the best thing to drink, though a little hot whisky and water

will not come amiss after a hard day's work. A liberal supply of tea and

sugar should also be taken for one's servants.

Most people will find the rarified air on the Pamirs rather trying. I am

certain that the great secret of being able to stand this is never to work on

an empty stomach. Besides a well-filled tiffin basket, which should always

be strapped on to the saddle of one of the riding yaks, it is not at all a bad

thing to have a few biscuits or a piece of chocolate in one's pocket. Natives

when crossing a high pass often carry about them a few dried apricots, one

of which they eat occasionally. This, they will tell one, is an antidote against

the bad air, but anything eatable would do equally well, the great thing

being to put something in one's stomach.

Riding yaks can be hired anywhere. The Kirghiz never walk if they can

help it, and I think it is well not to be too proud to follow their example.

At first one is rather inclined to try and show the natives what a fine walker

a sahib is, and to refuse to ride, I think this is rather foolish. There is

no great pleasure about walking on the Pamirs ; one generally has quite as

much of it as one wants when actually stalking game. Of course, one should
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frequently dismount to use the telescope, and when once game is sighted the

yaks are left to graze in some sheltered spot.

A. Le M. B.

{From " The FieUi;' Vol. 94.)

No. XX.—DIPSAS CYANEA.
With reference to onr note on the occurrence of Dipsas cyanea in

Burma, I have lately been informed by Mr, H. Hampton that, since the

publication of the volume on " Reptilia," in 1890, Boulanger reported in the

Ann. Mus, Civ. Geneva, Serie 2nd, Vol. XIII,, 1893, that Dipsas cyanea was

recorded from Tavoy by W, L. Sclater,

G. H, EVANS, Vety.'Major.

Rangoon, 14i/j October, 1900,

No, XXI.—DESCRIPTION OF A NEW SNAKE OF THE GENUS
ABLABES FROM BURMA.

By G, a. Boulangee, F.R.S.

ABLABES HAMPTONI.

Snout short, convex, profile curved from the frontal region to the lip
;

eye three-fourths the length of the snout ; rostral once and-a-half as broad

as deep, just visible from above ; nasal divided ; inter-nasals a little longer

than broad, a little shorter than the pr^-frontals ; frontal once and two-

thirds as long as broad, longer than its distance from the end of the snout,

shorter than the parietals ; loreal small, longer than deep ; a large prse-ocular,

with a second very small shield below it ; two post-oculars, temporals 1 + 2 •

eight upper labials, fourtli and fifth entering the eye ; four lower labials in

contact with the anterior chin-shields, which are much longer than the

posterior. Scales smooth, in 15 rows. Ventrals, 194, and undivided ; sub-

caudals, 76. Uniform greenish-grey above (in spirit), white beneath and on

the upper lip.

Total length, 1,050 millim. ; tail, 220.

This species, which is closely allied to A, dorice, Blgr,, differing in the

broader rostral shield, was discovered by Mr. Herbert Hampton at Magok
on the Irrawady. about twelve miles north of Mandalay. Together with the

snake, which I have the pleasure of naming, Mr. Hampton has presented to

the British Museum examples of the following reptiles obtained by him at the

same place, which are interesting from the point of view of the geographical

distribution :

—

Gymnodactylm Jehasiensis, Jerdon j Trirhinopholis nuchalis

Blgr. ; Lycodon fasciatus, And, ; Simotes violaceus, var. muUifasciatus, Jan, •

Naia tripudians, Var, ccbc«, Gmel,—(From the Annals and Magazine of^Natural

History, seventh series, vol, 6, p. 409, 1900).
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PROCEEDINGS
OF THE MEETING HELD ON THE 10th JULY, 1900.

A meeting of the members took place on Tuesday, the 10th of July, 190(',

when Colonel H. D. Olivier, R,E., presided.

NEW MEMBERS.
The election of the following new members was announced :

—

Mr. G. M. Morris (Secunderabad), Mr. J. H. Robertson, I.C.S. (Madras),

Mr. H. H. Jellett (Seoni-Chapara, C.P.) Mr. C. S. Horny (Seoni-Chapara, 0. P.),

Mr, L. G. Ilbert (Sibsagar, Assam), Lieutenant K. E. Salkeld (Ferozepur), Mr.

E. Fountonkli (Ahmednagar), Captain H. H. Harington (Bhamo, Burma),

iJisaldar S. K. Bapat(Surat), Mr. W.J. Reid, I. C. S. (Dibrugarh, Assam),

Mr. 0, Rose (Dibrugarh, Assam), Lieutenant F. W. lies (Dibrugarh, Assam),

Dr. H.N. Coltart (Dibrugarh, Assam), and Mr. T. Burness (Dibrugarh,

Assam).

CONTRIBUTIONS TO THE MUSEUM.
The Honorary Secretary acknowledge receipt of the following contributions

to the Society's Museum since the last meeting:

—

Contribution. Description. Contribiitoi.

1 Rose Finch
1 Bat
1 Bronze-winged Jacana.

1 Pheasant Tailed Jacana.
A quantity of Specimens of

Lizards, Reptile;^, Fishes,

Bird;;, and Mammals, &c.,

iron? Muscat aud Omar
Province, Persian Gulf.

1 Cobra, juv. (alive)

1 Bustanrs e.L;g, fiom the

Orange Free State, S. A.

1 Black-throated Hill Par-
tridge.

1 Wosiern Bamboo P a r-

tridge.

1 Ashy-h e a d e d C r c e n
Pigeon.

1 Red-headed Trogon.
Some Bats from Thana Dis-

trict.

2 Skins of the Narcondam
Hornbill.

3 Pied-crested C u c k o o s

(alive).

1 Earth Snake (alive) ..

Mhodospiza ob&defa Lieut. S. U. Douglas, I.M.S.
Cerivoula picta
Metiipidlus iudicus
HydropluiiskiHus chirurgus.

1 Suake (alive)

d Snakes

1 Andcrson\s Silver Phea-
sant.

yaia tripudians.

Otis kvri

Arhoricola alrinjularls.

Bambusk'olafytclm

Onmot, rerun 2}^ioyrei

Harpaotes erythroceph alus

Rhytidoceros narcondaini.

Coccystesjacobinus

Gongylophis conicus ,-. ....

Tro2}. stolatus

Btmgarus ccen/lcuHy Zyco-

don jaray and Lyoodon
aulicus.

GeiiHceus andersoni

Mr. H. H. Forteath, LF.S.
H. H. the Rao of Cutch.
H. H. the Rao of Gutch.
Lieut.-Col. A. S. G. Jayakar,

I.M.S.

Capt, H. M. Moore, I.M.S.
Major B. H. Nicholson,

R.A.M.C.
Capt. W. G. Nisbett.

1

I

i-Capt. W.G. Nisbett.

I

J
Mr. J. Dodgson, LF.S.

Mr. R. F. Lowis.

Mr. F. A. Reddie.

Capt. J. K. KendalJ, M.A.

Mr. C. Glover-Wright.
Major F. J. Jenkins, R.A,

M.C.

Capt. W. G. Nisbett.
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Contribution. Description. Contributor.

1 Speckled Wood Pigeon ... Dendrotreron hodgsoni..

1 Pin-tailed Green Pigeon. Splienocurcus apicicauda

A quantity of Moths and
Butterflies from Lanowli.

A Collection of Land Shells

from Ceylon, comprising
7 species of Acavxis^ ">

species of Corilla, 2 species

of CyclophoruSf and 7

species of Heiniplacta, &c.

Flustra from Bombay
harboitr.

1 Himalayan Palm-Civet Paradoccurus grayi .,,..

(alive).

1 Mounted Skeleton of a Naia trlpudians

Cobra.
I Mounted Skeleton of a Trop/donotus piscator ..

Water Snake.
Feetal specimens of Tiger Felis tigris

cubs.

1 Skin of the White-backed Conepatus mapurito
Skunk from Florida.

i

Capt. W. G. Nisbett.

Do.
Mr. Paul Gerbardt.

Mr. Oliver Collett.

Mr. L. A, Macaulay.

Mr. B. B, Osmaston, I.F.S.

Capt. J. G. Hojel, I.M.S

.

Capt. J. G. Hojel, I.M.S.

Mr. James Marten.

Col. W. G. H. Henderson,
I.M.S.

MINOE CONTRIBUTIONS.
Captain H. J. Kelsall, R.A., Major D. C. Phillott, Mr, W. Webb, Mr. J. F.

Flewker, Captain W. G-, Nisbett, Mr. James Marten, Captain F. T. Williams,

Colonel H. 0. E. Lucas, I.S.C., Mrs. Bapty, Mr. W. Forbes-Skene, Mr. J.

Grege, Mr. Eric Oliver, Lieutenant S. R. Douglas, I.M.S., and Mr. R. S, Pear-

son, I.F.S.

It was mentioned that the Himalayan Palm-Civet {Paradoxuriis grayi)

presented by Mr. B. B. Osmaston had been handed over to the Victoria Gar-

dens, as it was too large to keep in the Society's Museum.

CONTRIBUTIONS TO THE LIBRARY.
" Nature," Vol. 62, Nos. 1589 to 1598.

Transactions of tbe Entomological Society of London for the year 1899.

Report and Transactions of the Cardiff Naturalists' Society, Vol. XXXI.
Memolres de la Societe Zoologique de France, Tome XII.

Circular, Royal Botanic Gardens, Ceylon. Series I., Nos 9 to 17.

Royal Botanic Gardens, Ceylon, Administration Report, 1899.

Memoirs of the Geological Survey of India (PalaBontologica Indica") Series

XY., Vol. III., Part I.

Memoirs of the Geological Survey of India, Vol, XXIX, Vol. XXX
(Part 1.)

Transactions of the Scottish Natural History Society, Volume I Part I.

Annuaire du Musee Zoologique do I'Academi Imperiale des sciences de
St. Petersbourg, 1899, No, 4.

Report of the Leprosy Commission in India, 1890-91.

Agricultural Ledger, 1900, Nos, 1 to 3,
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Mosquitos and Malaria (Christy).

Indian Forester, Vol. XXVI., Nos. 1 to 6.

Transactions and Proceedings of the New Zealand Institute, 1898.

Annals of the South African Museum, Vol. II.

Irish Naturalist, Vol. IX., Nos.- 5 and 6.

The Canadian Entomologist, Vol, XXXII., Nos. 5 to 6. Bulletin of the

Italian Entomological Society, Trimestre, I.

Notes on a second Collection of Batrachians made in the Malay Peninsula

and Slam, from November, 1896 to September, 1898, with a list of the

Species recorded from those countries, by Stanley Smith Flower, F.Z.S.

Royal Botanic Gardens, Ceylon, Administration Report, 1899, Part IV.

Anales del Museo Nacional de Montevideo. Tomo III., Fasciculo XIII.

PAPERS READ.

The following papers were then read :

—

1. Description of a new Lizard from the Batu Caves, Selangor, by G. A.

Boulanger, F.R.S.

2. Description of a new Snake from the Perak Hills, by G, A. Boulanger,

F.R.S.

3. Notes on Ojphidia collected in Burma, by Captain F. Wall, I.M.S., and

Vety. Capt. G. H. Evans.

4. Fishing in Indian Waters (Part VI.}, by F. 0. Gadsden, R.I.M.

MISCELLANEOUS NOTES.

(a) Note on the large red Flying-Squirrel {Pteromys inornatus), by P. H-

Clutterbuck, F.Z.S.

(b) The Large Barred Owlet {Glauciclium cuculoides) capturing quail on

the wing, by G. C. Dudgeon, F.E.S.

(c) On the occurrence of the White-winged Wood-Duck (^Asarcornis

cutulatus)m Upper Burma, by Vety.-Captain G. H. Evans, A.V.D.

(d) The Golden-eye (Clangula glaiccion), by Lieutenant-Colonel J. W.

"Yerbury, R.A.

A vote of thanks was passed to the authors of the various papers and

notes—all of which will appear in full in the Society's Journal.

THE JOURNAL.

The Honorary Secretary said that owing to the popularity of the subject,

the Committee have resolv^ed to publish further illustrations of the " Indian

Ducks'' in connection with Mr. E. C. Stuart Baker's paper on" Indian Ducks

and their Allies " which has been appearing in the Society's Journal.

The following have now been put in hand :—Plate No. XI, the Gadwall

{Chaulelasmus strepems) ; Plate No. XII, the Pintail I^Dafila acuta)
; Plate No.

XIII, the Garganey or Blue-wing Teal {Querquedula circia)\ Plate No. XIV,

the Pochard or Dun-Bird {Nyrocaferina), and they will appear in subsequent

numbers of the Journal. The drake and duck will both; be figured in these

plates.
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The coloured drawings have been done by Mr. G. E, Lodge from Indian

specimens in the Hume Collection at the British Museum, and Mr. Ogilvie

Grrant and Mr. E, Comber (the Secretary of the Society's Bird and Mammal

Section) have kindly supervised the sketches. The expense of the coloured

illustrations is so heavy that the Committee hope that the members will try

and induce their friends to join the Society, and so enable them to continue

publishing these costly plates which are so greatly appreciated.

SPECIAL VOTE OF THANKS.
A special vote of thanks was passed to Mr. Charles Maries for his valuable

contribution of more than a hundred bird skin, many of which were new

to the Society's collection.

THE LATE Me. W. P. SINCLAIR.

Mr. E. H. Aitken said :—I think that this meeting might fittingly place on

record some expression of its sense of the loss that the Society has sustaii.ed

by the death of Mr. W. F. Sinclair, of the Civil Service, who retired only a

few years ago. He must have been well known to some of those present

to-night, and his name must be familiar to all. He was one of the oldest

members of the Society, having joined it not long after it was started, and

he was assuredly one of the most valuable, for to his keen interest in almost

all branches of natural history he added extensive and accurate knowledge,

amazing industry, and an uncommon gift of writing in an interesting way.

The peculiar character of this Society exactly suited the genius of Mr.

Sinclair, for, while his science was accurate and sound, his treatment of

the subjects he wrote on was always popular and extremely interesting. The

following is a rough list of the papers, both long articles and brief notes,

which he contributed to our Journal :—In the first three volumes appeared

those admirable papers on the " Waters of Western India," which were so

much enjoyed at the time and will bear reading over and over again. In

the fourth volume he had two similar papers—" A Creek of the Konkan ''

and " Down the Coast." In the fifth there was an article on the "Phjsical

Geography of the neighbourhood of Bombay " and a review of some " New
Books on Indian Zoology," Afterwards he gave us the following :

—

" Shingle and Shells from the Beach "
;
" Up a Hill "; " Food of the Flying

Fox "
;
" Notes on Indian Breeds of Dogs "

;
" Moonlight Shadows "

;
" The

Habits of the Coopersmith "
;

" The Gloriosa superha "
; "A Single Valve of

Tridacna squamosa "
;
" The Great Scaly Clam from Thana Creek" ;

" The
Snake Bird "

;
" Small Deer "; " Fertilisation of the Vanilla Flower by Bees "

;

" Annelide Reefs; " iV^wa; Fom2ca"; " The Destructiveness of the Bandicoot

Rat "; " A Stranded Dolphin "; " The Destructive work of Termites" ;
" Ele-

phants' Ankle Joints," and some excellent reviews o'' works on natural history.

And while his fertile pen enriched our Journal, his liberality enriched our

library, and his industry our collections. When he was at Alibag the constant

stream of specimens which flowed in from Mr. Sinclair was alo.ost an embar-

rassment to even our indefatigable Secretary. Skins, eggs, bones, shells,
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an i great jars of " mixed pickles " kept coming in faster than they could be

examined and put in their places. And the list would be long of the books

and journals which he gave to our library. Even after he went to England

he kept up his connection with, and his interest in, this Society, and

continued to send us " Nature." We have received no direct intimation

of his death, but the fact was mentioned three or four months ago in one

of the papers, and, as I said, I thiok we ought to put on record our sense

of the great loss that we and the canse of science have sustained. I beg

to move a resolution to that effect.

Colonel Olivier seconded the resolution, and after Dr. Pollen had addressed

a few remarks, endorsing what Mr. Aitken had said, the resolution was put

to the meeting, and carried unanimously.

PAPERS READ.
The following papers were then read and discussed :—(1) Notes on Grevii's

Zebra {Equus grevii), by Colonel H. D. Olivier, R.E., F.Z.S.
; (2) Descrip-

tions of some new species of Spiders from British India, by R. I, Focock,

of the British Museum
; (3) The Birds of Cachar, by E. C, Stuart-Baker.

Miscellaneous Notes—(a) Red ants as an article of food, by A. M, Long,

(6) On Rhinoceros Shooting, by Colonel H, D. Olivier, R.E,, F.Z.S.
;
(c) But-

terflies as Weather Prophets, by E. H. Aitken.

A vote of thanks was passed to the authors of the various papers and

notes, all of which will appear in full in the Society's Journal, and the

meeting then terminated.

PROCEEDINGS
OF THE MEETING HELD ON THE 9th OCTOBER, 1900.

A meeting of the members took place on Tuesday, the 9th of October, 1900,

when Dr. D. MacDonald, M.D., B.Sc., presided.

NEW MEMBERS.
The election of the following thirty-one new members was announced :

—

Professor A. L. Covernton, M.A. (Bombay), Mr. S. J. Gillum (Bom-

bay), Lieutenant H. D. McLaughlin (Sirdarpur, C.I. ), Captain G. V. Holmes

(Sirdarpur, C, I.), Captain E. Toinkins, R.A. (Bombay), Mr. A. K.

Oliver (Bombay), Dr. E. Wells Witham, M.D. (Dibrugarh, Assam), Mr. F. W.
Elmes (Dibrugarh, Assam), Mr. D. Douglas (Dibrugarh, Assam), Dr. C.

F. X. Gracias (Damaun), Mr. Claude H. Hill, I.C.S. (Poona), Mr, R. A. Collie

(Dibrugarh, Assam), Lieutenant-Colonel A. E. J. Croly, R.A.M.C. (Poona),

Mr. U. E. Pigott (Arconam), Mr. M, R. Jardine (Bombay), Mr. G. C. Morris

(Ceylon), Lieutenant M. C. Nangle (Loikaw, Burma), Mr. J. W. D. John-

stone (Gwalior, C. I.), Lieutenant-General Sir George B. Wolseley, K.C.B.

(Madras), Mr, S. E. Greaves (Bombay), Lieutenant J. W. Watson, I.M.S.
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The Proceedings and Transactions of the Nova Scotian Institute of Science,
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XV, Vol. Ill, Part 2.
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Memoirs of the Geological Survey of India.. Vol. XXVIII, Part 2,
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80 (6) LiopTiLA gracilis.—The Grey Sibia.

Bume, No. 429 bis ; Blanford, No. 205.

1 have met with this bird several times of late years, and one year,

1896, it occurred in vast numbers all round Hungrum and the

adjacent laity peaks. I also had two birds shot in the Jetinga valley,

not above SCO feet altitude, in January, 1895. Its nest and e^gs, which

I have taken more than once, are like those described by Godwin-

Austin.

( 1 26) SiTTA FORMOSA.—The BuaUuful Nuthatch.

I have now met with this bird two or three times on the high

peaks ahowt Hungrum. Its actions when clambering about trees are

remarkably like those of a Woodpecker, and its voice is a much
lower pitched note than that of any other Nuthatch with which I am
acquainted.

135 (7) Certhia discolor.—The Sikhim Tree Creeper.

Bwne, No. 245 ; Blanford, No. 344.

I got a specimen of what 1 believe to have been this bird in May,

1898, at Hungrum, but it was difficult to say what it was, and I

cannot be quite sure. The lower plumage had been knocked all to

pieces owing to the bird having been shot from underneath at close

quarters with a charge of large shot,
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13(5. Sphenocichla eoberti.—Roberts' Wedge-billed Wren.

On the 24tli May, 1898, I was so fortunate as to come across a

specimen of this rare Wren. A Naga brought it to me together with

the remains of a nest composed entirely of a mass of fine grasses,

tendrils, and bents, without any lining. This was said to have been

placed at the bottom of a long crevice in a large tree about 20 feet from

the ground. This crevice was pointed out to me afterwards, but

though I waited long by the tree the pair to the male never shewed

itself.

The eggs, four in number, were just on the point of hatching : they

were pure white, and were broad ovals in shape, rather pyriform but

obtuse at the smaller end. The shell, which was very fragile, had a faint

gloss, probably more pronounced when the eggs were fresh.

The bird is as described by Blanford, but the brown of the upper

plumage is a fine golden brown, and the outer webs of the wing-

q^uills, and rec trices are slightly tinged with rufous. There are, more-

over, faint indications of supercilia formed by the white sub-tips to

the feathers above the eye.

The legs are dark brown ; soles, claws, and edges of the scutellations

pale slatey ; irides rich brown ; bill very pale bluish-slatey, the base

of maxilla and culmen much darker.

It was caught on the Hungriim Peak, which is about 6000 feet, and

is the next Peak to Hengdan on which Roberts' bird was caught.

The Nagas call this wren *' Ting linrui," " the bird which runs up

trees," the same name that tfcoy apply to Nuthatches and Creepers, and

the man who got it for me said that all its actions were those of a tree

creeper.

142 (8) AcROCEPHALUs ORiENTALis.—The Eastern Great Reed-

Warbler.

Hume^ iVb. 515 his ; Blanford, No. 354.

This Reed-Warbler is not very rare in the plains during the cold

weather, and I believe some birds are permanent residents as I have

one specimen obtained in June.

142 (9) AcROCEPHALUS BISTRIGICEPS.

—

Schrenks^ Reed-WarUer.

Hume, No. 517 ter i Blanford, No. 365.

I have one specimen of this little Reed-warbler shot by my collectors

in January in the Chutla Bheel.
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142 (1 0) AcROCEPHALUS AGRICOLA.—The Paddy-field Reed-Warbler.

Flume, No. 517 ; Blanford, No. 367.

Mr. H. A. Hole first drew my attention to the fact that this bird

was not rare in Cachar, and since then I have received and collect-

ed several specimens. It probably is a permanent resident in Cachar,

but I am not yet sure of this.

160 (11) Phylloscopus fuligiventkus.—The Smoky Willow-

Warbler.

Bume, No. 525; Blanford, No. 409.

One of my collectors obtained a male of this species near Silchar in

November, 1895, and I myself shot a female in the hills the following

January.

178. Cryptolopha cantator.—Tickell's Flycatcher-Warbler.

Hume, No. 576 bis; Blanford, No. 438.

I have several times met with this bird lately in N. Cachar. It is

resident and I have taken its nest.

178 (12) Abrornis schisticeps.—The Black-faced Flycatcher-

Warbler.

Ilmne, No. 511 ; Blanford, No^ 441.

On the 10th of May, 1899, whilst crossing a tiny bridge over a

streamlet running through bamboo jungle, I noticed a small bird

perched on the top of a dead bamboo, not 5 feet away from me to

the left. I at once saw that it was an Ahrornis with a black face that I

had not seen before in N. Cachar, and knew that it could be no other

than the present species. From the way it stuck to the bamboo for a

second or so and then flew a few yards away, I thought it had a nest, so

looked into the bamboo and was rewarded by finding one. Th6 bamboo

was one about 2^' to 3" diameter, dead and semi-burnt, and was lying

resting against a clump of living bamboos. Close under one of the

nodes the bamboo had been burnt through and was also split down-

wards, in this hole just above the next node the nest was placed. For

some six inches the bamboo was loosely filled with moss-roots and fibres,

and on these lay the true nest, a lovely little mass of moss and feathers

lined with the softest down. The eggs, four in number and hard

set, were exactly like those of A. superciliaris. I failed to get the

bird itself, but am absolutely sure that my identification was correct.

It was taken at an altitude of some 3,200 feet.
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Hitherto this form has not been found east of Sikbim, and I never

expected to find it in N. Cachar. It must be extremely rare as I have

never before or since met with it.

194 (13) Lanius nigriceps.—The Black-headed Shrike.

Hume, No. 259 ; Blanford^ No. 475.

It was only by mistake that I came to exclude this Shrike from my
list, as it is the most common Shrike in N. Cachar. In the winter it is

found throughout the plains, although a large majority of the birds

so visiting them are immature. About April they return to the liills,

though a few may remain and breed in the broken ground jnst below

them.

Very few eggs will be found here after May, the larger number

between the 15th of that month and the 15th April.

The Black-headed Shrike excels all his relations in his power of

song, and is really a beautiful song bird, the other day I heard him

compared favourably with the Sky Lark. He will sit on a branch

above his nest and sing sometimes for half-an-hour without interrup-

tion.

197 (14) Lanius phcenicdroides.—The Rufous Shrike.

Blanfordy No. 480.

A most unmistakable specimen of this rare Shrike was shot by one

ofmy collectors on the 15th February, 1895. The bird, an old male,

is an exceptionally typical specimen ; the whole lores and ear-coverts

are black, the colour of the head contrasts very strongly with the back,

and the underparts are very nearly pure white.

It was shot near Silcoorie in the plains of Cachar whilst perched on

the top of a tea bush.

This is the first record of the Rufous Shrike anywhere to the east

of the Indian Empire.

216 (15) Oriolus kundoo.—The Indian Oriole.

Hume, No. 470 ; Blanford, No. 518.

Amongst a collection of birds collected by the late Mr. M. G.

Peddie in the extreme north of this district, I came across a fine male

0. kundoo, and, a few days ago, I heard from Mr. Primrose, of Cachar,

that he had got a bird which he believed to be a young one of this

species. This has since been sent to me, and proves to be only a young

Oriolus indicus.
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239 (16) Cyornis sapphira.—The Sapphire-headed Fly-catcher.

Hume, No. 312 ; Blanford, No. 571.

I have met with this beautiful species a few times on the highest

peaks in the east, but nearly all my specimens are in the plumage

described by Gates as the " Autumn plumage of the young male," and

this though they were collected in April, May, and July. I have

seen no specimen from N. Gachar in the full male plumage.

(247) Anthipes leucops.

I have obtained a good many of these birds since 1894 ; they are

permanent residents on all ranges over 4,000 feet, and in the winter

descend now and then to 2,000 and 2,500 feet.

(302) ZOOTHERA MONTICOLA.

This would appear to be resident, as 1 have now taken two or three

nests. These and the eggs are in every way identical with those of

Z. marginafa.

(304) COCHOA VIRIDIS.

Since writing the third number of the Birds of Cachar, I have

obtained two fine male Green Thrushes, both trapped on the nest. This

latter agrees exactly with that described in ** Nests and Eggs.
"

(358) iETHOPYGA SATURATA.

Mr. Primrose found this Sun-bird breeding in the plains, and I have

taken its nest at Hungrum, close on 6,000 feet altitude, so that its

breeding range would not seem to be affected much by the height of

the country.

(364) Dictum cruentatum.

The bird, to which I referred in this Journal, Vol. xi, p. 467, has not

been, and is not likely to be, definitely settled to be either new or a

hybrid, but 1 can find no record anywhere of any birds of Dicceum

cruentatum having been obtained with the red on the breast.

(375) Serilophus lunats.

This must be struck out altogether. I have compared my birds with

true S. lunatus, and though a few slightly approach these in the

colouration of the head, they are still true ruhropygius and wo< lunatus.

396 (17) Cyanops rubescbns.—^The Ruddy Barbet.

This bird must, withont doubt, be considered a good species. I

have killed and trapped a good number of birds now in addition to the

two type specimens, and in the case of fully adult males there is no
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grading between 0'. asiatica and this form. Young males have the

SGarlet-and-maroon less developed, whilst young females do not have

it at all, and cannot well be distinguished from the young females of

C, asiatica ; on the other hand, old females have a trace of the

maroon back, and often splashes of vermilion on the lower plumage.

(401) Cyanops robustirostris.

I have now another specimen of this little Barbet, shot by the late

Mr. M. G. Peddie at Bakhimpore, near Hathikhali, N. Cachar.

The bird is exactly like my own specimen, and has the same golden

sheen on the forehead instead of the dark shade which the young

C. cyanotis has prior to the appearance of the black.

(406) Alsocomus puniceus.

Mr. V. Woods, Executive Engineer, Assam-Bengal Railway, tells

me that he shot this species more than once in the plains, and he

thinks the bird was not very rare there.

(418) Ckocopus phgenicoptbrus.

Since writing No. VI. of these papers, I have seen a number of

these pigeons, and they would not appear to be rare on the outskirts

of the forests bordering Manipur and the North Lushai Hills.

(442) Alcbdo beavani.

In the adult male the bill is wholly black—red on either upper or

lower mandible is a sign of immaturity or sex.

(443) Alcedo grandis.

The female has nearly the whole of the lower mandible red, and the

base of the upper mandible reddish.

447 (18) Halcyon pileata.—The Black-capped Kingfisher.

Hume, No, 130 ; Blanford, No. 1045.

Mr. A. Primrose, of Kattal, Cachar, has sent me a most beautiful speci-

men of this species which he obtained in Cachar, and he also writes that

he has since seen another specimen which, however, he failed to get.

(453) CHiETURA NUDIPES.

I shot a female in the last few days of May, 1899, which contained

an egg ready for expulsion ; it was rather damaged in the fall, but was

blowable, and makes a valuable, if not very perfect, specimen. The

shell is very fragile, and I am inclined to think would have possibly

slightly thickened before being laid. It is rather rough and has an

unfinished appearance, which is probably exactly what it is. The
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small end is quite smooth and polished. There is no gloss, and the

texture is slightly chalky. It measures 1*08" X' 73", and is a more

pointed oval than are most Swifts' eggs.

(470) Merops phiuppinds.

A very large flock of these birds visited Haflang in the cold

weather of 1897-98, and stayed for some days. They are common

in the plains of Cachar, breeding everywhere. In 1899 large flocks

again visited the Hills in October and November.

(474) Ptilol^mus (Anorrhinus) austeni.

A young bird, Ehot by the lute Mr. M. G Peddie, which is now in

my collection, hiis the wliole head rut'escent, the feathers being broadly

margined with this colour, whilst the scapulars, feathers of the back,

and smaller wing-coverts are all iaintly edged darker. This bird is a

young female, and has the quills all white tipped as in the male—in

fact, the bird, if adult, would appear to be exactly like the male instead

of differing from it, as does the female of P. ticJcellL Mr. Peddie's

experience with these birds was very much the same as Hartert's. He
came across a large flock associating with a flock of Anthracoceros

albirostris. He shot two of the former and one of the latter, this in

mistake, and leaving them where they fell, followed up the flock

again. He eventually got a third Ptilolcemus, the one now in my
possession, but failed to find any of the other birds on his return

journey. On no other occasion did he ever meet with this hornbill

himself, although on one occasion he had two old birds, two young

ones, and two eggs brought in to him by natives. On his bird are the

following remarks ticketed :
" Bill and inside of mouth dirty yellow

;

orbital skin light yellow ; irides dull brown ; legs horny green ; soles

dirty yellow ; claws dusky black."

The colours all agree with those of my bird except the irides, which

are in my specimen a rich red-brown.

(499) Glatjcidium brodiei.

I have recently obtained a rufous specimen of this little owl. The

brown is all much tinged with rufous, and all the usual white markings

are replaced by pale rufous.

I shot one in the act of eating a young male Fericrocotus

speciosus, the marks on which shewed that the owl must have killed it

itself.
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525 (19) BuTEO FEROX.—The Long-legged Buzzard.

Hume, No. 45 ; Blanford, No. 1239.

My collectors obtained a specimen of this Buzzard in December,

1898. It is a typical male specimen, but has no grey on the outer

webs of the quills, which are also barred throughout ; the tail is much

mottled with brown in indistinct bars.

(541) MiCROHIERAX MBLANOLEUCUS.

Inglis's and Primrose's birds are of this species, not M. fringillarius.

I have compared mine with the original type in the Indian Museum,

Calcutta, with which all six agree, and their birds are the same as mine.

They vary very much in size, and even in M, melanoleucus there is a

certain amount of black on the flanks.

597 (20) NuMENius ph^opus.—The "Whimbrel.

Blmfordy No. 1455 ; Hume, No. 878.

A young male of this species, one of a pair, was shot by Mr.

V. Woods, of the Assam-Bengal Railway, at Haflang on the 1st

September, 1899
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{Continuedfrom page ^20 of this Volume^

Genus Metbugoa. Type.

Meteugoa, Hmpsn., Cat. Lep. Phal., B. M., II,, p. 335 (1900)...... oclirivena.

Proboscis fully developed
;
palpi obliquely upturned and reaching vertex

of head ; frons with a . conical promi-

nence ; antennas of male ciliated ; tibiae

with the spurs moderate ; abdomen elon-

gate. Forewing narrow, somewhat

lanceolate ; vein 2 from middle of cell

;

Meteugoa ochrivena
<J f

^ from long before angle
; 5 from just

above angle ; 6 from just below upper angle ;
7* 8 and 9*10 stalked

;

11 free. Hindwing with vein 2 from middle of cell ; 3 from long before

angle ; 5 from just above angle ; 6*7 coincident ; S from close to end of

cell ; the upper angle of cell extremely produced in male and the dis-

cocellulars highly angled.

1404a. Meteugoa ochrivena.

Genus Holocraspeddm.

1412. Holooraspedum nigroponcta.

Genus Xanthocraspeda.

1483. Xanthocraspeda marginata.

Genus Siccia.

Type.

Siccia, Wlk,, II., 539 (1854) caffra.

Mmene, Wlk., II., 541 (1854) taproianis.

Melania, Wllgrn., Wien, Ent. Mon., VII,, p. 145 (1863) caffra.

Panassa, Wlk., XXXII, 607 (1865) taproianis.

Autoceras, Feld.. Reis. Nov., p. 2 (1874), non descr taproianis.

Sect. I. Antennae of male with very short branches ending in a bristle.

A. Forewing with dentate medial line 1385. taproianis.

B. Forewing with the medial line reduced to

spots 1387. guttulosana.

Sect. II. Antennas of male ciliated.

A. Forewing without olive-fulvoua bands,

a. Forewing with v- or y-shaped black dis-

ooidal spot,

a'. Forewing with the ground colour white.... 1391. sagittifera.

2
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b '
. Forewing with the ground colour grey.

a''. Forewing with prominent y-shaped black

discoidal spot tau

ft', Forewing with small v-shaped fuscous

discoidal spot minima.

h. Forewing with black spot or lunule at end of

cell.

«^. Forewing with prominent short black

streak in cell beyond the antemedial line. 1388. nilgirica.

Z»\ Forewing without black streak in cell be-

yond the antemedial line.

a^. Forewing without postmedial line seriata.

52. Forewing with postmedial line.

a^, Forewing pale grey-brown sordida.

0*. Forewing dark brown irrorated with

grey.

a*. Forewing with the postmedial line

defined by white points 1388a. albisparsa.

b*. Forewing without white points on

the postmedial line 1389. teneirosa.

B. Forewing with olive-fulvous bands fulvocincta.

1391a. SicciA TAU, Heyl., OR. Soc. Ent. Beige, XXXV, p. 414(1891).

Grey tinged with pale brown ; abdomen tinged with fuscous. Forewing

with the costal edge black towards base ; a short subbasal striga from costa

and some dark scales below the cell ; an indistinct antemedial line arising

from a dark spot on costa, oblique to just below the cell where it is sharply

angled and retracted, then again oblique ; a y-shaped black spot in end of

cell and on discocellulars ; the postmedial line diffused, bent outwards below

the costa, angled outwards on vein 6, and inwards in submedian fold, then

bent outwards to inner margin ; a diffused subterminal line angled inwards

on veins 6 and 3 and oblique towards costa. Hindwing whitish tinged with
pale fuscous-brown.

Habitat.—^Madras ; Ceylon ; Java. Ea-p. $ 18, $ 20 mill,

13916. SicciA MINIMA, Hmpsn., Cat. Lep. Phal. B.M., II.,p. 394,pl. xxix. f.

31 (1900).

Grey irrorated with brown
;
palpi and forelegs tinged with fuscous.

Forewing with subbasal fuscous spots on costa and below the cell ; indistinct

antemedial spots on costa, and in and below cell ; a more prominent point in

middle of cell ; an indistinct waved medial line, angled outwards below costa,

and inwards below the cell ; a small discoidal v-shaped spot ; a very ill-

defined dentate postmedial line, oblique from costa to vein 4 where it is

angled, and with another indistinct dentate line beyond it across apical area ;

a terminal series of points. Hindwing pale fuscous.

Habitat.—Ceylon, Puttalam, Hambantota. Exp. 12 mill.
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13886. SicciA SERIATA, Hmpsn., Cat. Lep. Phal., B. M., II., p. 395, pi. xxix,

f. 10 (1900).

9. Head and thorax grey-white ; tegulse, patagia and metathorax with

blacit points ; abdomeu fuscous with ochreous anal tuft. Forewing grey-

white with five black spots on costa ; a subbasal black point ; ante-and post-

medial black points below costa ; a series of five spots between middle of

cell and termen, the spots at middle and end of cell larger j a series of four

spots in submedian fold, the last with obliquely placed spot above it
;

a terminal series of points. Hind wing fuscous with very obscure dis-

coidal spot.

Habitat.—X^^am, Naga Hills, 6,000'. Exp. 32 mill.

1388c. SicciA SOBDIDA, Butl., Trans. Ent. Soc., 1877, p. 372 ; Moore., Lep.

Ceyl., II., p. 65, pi. 104, f . 4.

JEmene subcinerea, Moore, P. Z. S., 1878, p. 34.

„ modesta, Moorci P. Z. S., 1878, p. 34.

„ quinquefascia, Hmpsn., 111. Het. B.M., VIII, p. 52, pi. 140, f. 15(1891).

Pale grey-brown
;

palpi blackish ; meso-thorax, ends of patagia, tibiae

and tarsi spotted with black ; abdomen with the anal tuft and ventral sur-

face yellowish-white. Forewing with black point at base and subbasal

points below costa and cell ; an antemedial series of points from below costa

to submedian fold ;
a point in middle of cell ; a medial dentate line arising

from a spot on costa, bent outwards below costa and angled inwards in

submadian fold ; a discoidal lunule ; a minutely dentate postmedial line

bent outwards below costa, angled at veins 6 and 4, then bent iuwards below

the cell and outwards again to inner margin, an interrupted line beyond it

excurved below costa and at middle, then incurved ; a terminal series of

poiots, and points on the cilia at apex and middle. Hind wing white tinged

with brown towards apex ; in female pale fuscous.

The form subcinerea-modesta has the hindwing of male fuscous, the cilia

whitish

.

The form quinqitefascia has the forewing largely suffused with black.

Habitat,—China, Shanghai, N^ankin ; Formosa ; Punjab, Kangra, Mynpuri ;

Nilgiris ; Coimbatore ; Ceylon ; Singapore ; Bali. Exp. $ 18. $ 22 mill.

SicciA PULVOCINCTA, Hmpsn., Cat. Lep, Phal., B.M., II,, p.;397, pi. xxix, f.

13 (1900).

9 . G-rey ; head and thorax tinged with olive-fulvous ; tibiae and tarsi

blackish with white bands. Forewing strongly irrorated with fuscous •

some olive fulvous marks at base ; subbasal, antemedial, medial, and post-

medial olive-fulvous minutely dentate bands, defined on each side by

blackish lines, angled outwards below costa and at middle ; a point at middle

of cell and discoidal lunule; traces of a maculate subterminal line ; cilia

olive-fulvous and fuscous chequered with white, Hindwing fuscous, the

cilia pale.
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Habitat.—Nilgiris; Madura, ^a;^. 36 mill.

Genus ^olosia.

Type.

JEolosia, Hmpsn., Cat. Lep.,Phal. B. M,, II, p, 404 (1900)... multipunctata.

Palpi upturned, reaching vertex of head, the 3rd joint porrect ; antennae

of female simple ; tibise with the spurs moderate. Forewing with vein 3

from well before angle of cell ; 5 from above angle ; 6 from below upper

angle; 7 from angle; 8'9'10 stalked ; 11 oblique, Hindwing with veins

3'4 stalked ; 5 from above angle ;
0-7 stalked.

^olosia multipunctata $ f

1404J. --EoLOSiA MULTIPUNCTATA, Hmpsu., Cal. Lep. Phal. B. M., II.

p. 405 (1900).

$, White ; tegulse, patagia and thorax spotted with black ; abdomen

banded with black above on each segment. Forewing with numerous small

black spots in the interspaces forming about eight curved series and a

series on cilia. Hindwing with small black discoidal spot ; an indistinct

curved postmedial series ; the terminal area suffused with fuscous ; a cilial

series of spots.

f?a6z7af.—Hsipaw, Burma. Exp. 24 mill.

Genus Paeeugoa.
Type,

Pareugoa, Hmpsn,, Cat. Lep, Phal,, B, M., II., p. 405 (1900). multistrigata.

Proboscis fully developed
;
palpi upturned, slender, reaching vertex of

head ; frons with conical prominence
;

antennae of male bipectinate with

moderate branches ; tibiae with the spurs

moderate. Forewing rather narrow
;

vein 2 from middle of cell ; 3 from

before angle ;
4'5 shortlv stalked ; 6

Pareugoa multistrigata $ | ^^^^ ^^j^^ ^^^^^ ^^^j^
.'

^.g ^^^jj^^^ .

9 absent
; 10 free; 11 anastomosing with 12. Hindwing with vein 2 from

beyond middle of cell ; 3*4 coincident ; 5 from just above angle ;
6-7

stalked ; 8 from niiddle of cell.

1402a, Pareugoa multistrigata.

Genus Hyposiccia,

Type.

Hyposiccia, Hmpsn., Cat. Lep. Phal., B. M., II., p. 406 (1900). amncea.
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Proboscis fully developed
;
palpi upturned, not reaching vertex of head

;

antennae of male ciliated, tibiae with the

spurs moderate. Forewing with vein 2

from middle of cell ; 3 from before angle
;

4*5 from angle ; 6 from below upper angle ;

7'8'9 stalked ; 10 free ; 11 anastomosing

with 12, Hindwing with vein 2 from

towards angle of cell ;
3*4 from angle ; 5

8 from middle of cell.

Forewing with the ground-colour white 1386a. amncea.

Forewing with the ground-colour grey-brown 1385a, mesozonata.

Hyposiccia amncBa $ \

from above angle ;
6'7 stalked

A,

B.

Genus Parasiccia,

Type.

Parasiccia, Hmpsn.,Cat. Lep. Phal., B.M.,II.,p, 407 {\2Q0).maculifascia.

Proboscis fully developed
;
palpi upturned, reaching vertex of head

;

antennae of male bipectinate with moderate branches, serrate or ciliated
;

tibiae with the spurs long. Forewing with vein 2 from beyond middle of

cell ; 3 from near angle ; 5 from above angle ; 6 from below upper angle
;

7*8'9 stalked , 10*11 free. Hindwing with vein 2 from beyond middle of

cell ;
3'4 from angle

; 5 from well above angle ;
6'7 stalked ; 8 from

middle of cell.

Sec. I. Antennae of male serrate with very long bristles

and fascicles of cilia , 1336.

Sec. II. Antennae of male ciliated,

1391a, Parasiccia nocturna, Hmpsn., Cat. Lep. Phal.,

p. 410 (1900).

Head and thorax blackish

macuUfascia

,

B. M„ II.,

Parasiccia nocturna ^ \

abdomen dark grey ; forewing dark grey
; a

diffused sinuous subbasal line ; a minutely

dentate antemedial line angled on median

nervure
; a spot in middle of cell and a

discoidal lunule ; an obscure medial line

strongly dentate at angle of cell ; a minute-

ly dentate postmedial line angled at

veins 6 and 4, then retracted ; an irregularly dentate subterminal line expand-

ing towards costa ; a terminal series of points, Hindwing fuscous-grey.

Habitat.—KMsis. Exp. $ 26, $ 30 mill.

Genus Idopterum.

1414. Idopterum ovale.

Genus Ovipennis.

Type.

Ovipennis, Hmpsn., Cat. Lep. Phal., B. M., II., p. 410 (1900). dudgeoni.
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Proboscis fully developed
;
palpi porrect, extending to just beyond the

frons ; antennae of female ciliated ; tibise

with the spurs short ; abdomen dorsally

clothed with rough hair. Forewing rather

narrow, the costa arched, the apex rounded
;

the termen obliquely rounded; vein 2 from

middle of cell ; 3 from well before angle
;

Ovipennis dudgeoni $ i
5 f^om above angle ; 6 from below upper

angle ;
7*8"9 stalked, 7 from beyond 9 ;

10*11 almost from a point, 11 curved.

Hindwing with vein 2 from beyond middle of cell ; 3 from before angle
;

5 from just above angle ;
6*7 stalked ; 8 from middle of cell.

1416. Ovipennis dudgeoni.

Genus Mach^rophoka.

1482. Mach^rophora fulvipuncta.

Genus Asueidia.

Type.

Asuridia, Hmpsn., Cat. Lep. Phal., B. M., II., p. 412 (1900). carnepicta.

Proboscis aborted, minute
;
palpi porrect, not reaching beyond the frona

;

antennae of male with bristles and cilia ; tibias with the spurs moderate
;

abdomen clothed with rough hair. Forewing rather narrow, the costa

arched ; vein 2 from middle of cell, oblique ; 3 from near angle ;
4'5 from

angle ; 6 from below upper angle ;
7*8'9 stalked ; lO'll stalked ; 11 anasto-

mosing with 12. Hindwing with vein 2 from beyond middle of cell ; 3 from

close to angle ; 5 from well above angle •,
6*7 stalked ; 8 from towards

angle of cell.

A. Hindwing pale crimson 1465a. nigriradiata.

B. Hindwing fuscous-black jnetaphcea.

1465&. Asuridia metaph^a, Hmpsn., Cat. Lep, Phal., B. M., II., p. 413,

pi. xxix, f . 20 (1900).

$. Head, thorax and abdomen ochreoua-yellow ; tegulse more ;orange.

Forewing ochreous irrorated with black

scales ; the costa black towards base
;

obliquely-placed subbasal black marks

in cell and above and below submedian

fold ; an antemedial slightly sinuous

line incurved to ccsta ; an oblique

medial line angled inwards almost to

the medial line in cell ; a discoidal

point ; the postmedial line very oblique from costa to vein 4 where it is

acutely angled, then retracted to lower angle of cell, the veins beyond it

broadly streaked with black to near termen ; a fine terminal black line.

Hindwing fuscous-black, the base, inner margin, and cilia ochreous.

jJaftitoi.—Sikhim, 2,800'. Exp. 28 mill.

Asuridia metaphcea $ \.



TBE MOTHS OP INDIA. 577

Genus Thumatha,

1484. Thumatha pdscescens, insert (syn.), Scceodora rava, Lucas, P. Linn.

Soc. N. S. W. (2), IV, p. 1079 (1890).

Genus Neasura.

Type.

Neasura, Hmpsn, Cat. Lep. Phal. B. M., II., p. 422 (1900) ... hypophcBolo..

Proboscis fully developed •, palpi slight, porrect, not reaching as far as

the frons, which is clothed with rough hair
;

antennae of male minutely serrate with very

long bristles and cilia, tibiae with the spurs

moderate ; abdomen clothed with rough hair.

^^ Forewing moderately broad ; vein 2 from

middle of cell oblique, 3 from long before

Neasura apicalis 5 i angle ;
4'5 coincident ; 6 from below upper

angle ;
7'8'9 stalked ; 7 from after 9 ; 10 free ; 11 anastomosing with 12.

Hindwing with vein 2 from middle of cell ;-3 from before angle ; 5 from

well above angle ;
6'7 on a long stalk ; 8 from near angle of cell.

1485. Neasura apicalis, insert (syn.), Setina hipunctata, Wik,, Journ.

Linn. Soc. Zool., III., p. 185 (1859>

Genus Tricholepis.

1480. Tricholepis erubbscens.

Genus Asura.

Type.

Asura, Wlk., II,, 484 (1854) .., cervicalis.

Pitane, Wlk,, II,, 531 (1854) ; nee, Wlk., II,, 462 conferta.

Pallene, Wlk,, II., 542 (1854) structa.

Cyllene, Wlk., II., 543 (1854) ; nee, Newm., Col., 1840 humilis.

Nepita, Moore, Lep. E. I. C, p. 302 (1859) conferta.

Lyclene, Moore, Lep. E. I. C, p. 300 (1859) humilis.

Stonia, Wlk., XXXI, 187 (1865) bipars.

Cymella, Feld., Reis. Nov., p. 3 (1874), non. descr congerens.

SetimcTiroa, Feld., Reis. Nov., p. 9 (1874), non, descr infumata.

Adites, Moore, Lep. Cey., II,, p, 61 (1882) hilaris.

Sect. I. {Asuray Antennae of male bipectinate with long branches of

female with very short branches.

1421. Asura conferta.

Sect, II. Antennae of male with moderate branches, of female ciliated.

A. Forewing yellow with antemedial and

two medial series of points 1477. nulifascia.

B. Forewing yellowish-white with ante-

medial and two medial series of points. 1478. melanoleuca,

C. Forewing grey-brown, strongly irrorated

with black ... umhrifera.
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1478«. AsDRA UMBRiFEEA, Hmpsn., Cat. Lep. Phal,, B. M., II., p. 431,

pi. XXX, f . 14 (190O).

Pale brown, head, thorax, abdomen and forewing strongly irrorated with

fuscous. Forewing with rather obscure antemedial, medial, and postmedial

dark lines, the two first angled in cell, the last just beyond lower angle ; a

diffused irregular very ill-defined subterminal band. Hindwing pale grey-

brown with traces of ante-and post-medial dark lines.

Habitat.—Tibet, Yatung. Exp. $ 30, $ 36 mill.

Sect. III. Antennae of male with bristles and cilia.

A. Forewing of male with glandular swelling on costa beyond middle, the

median nervure bent up to subcostal nervure before end of cell,

which then expands again ; vein 5 absent ; 6'7 and 8"9 stalked from

the looped end of cell.

1426a, AsuKA lutaka, Moore, Lep. E. I C, p. 300 (1859).

Se^ma fZzwifZato, Snell., Veth's Midden Sumatra, Lep,, p. 37 (1880).

^. Yellow ; mesothorax with black spots ; fore tibias banded with black
;

abdomen with the terminal segments black. Forewing with subbasal black

point ; an antemedial spot below the costa and two below the cell ; the

antemedial line angled outwards in cell and submedian fold, then oblique
;

the medial line incurved and almost or quite touching the antemedial line

in cell ; a spot in the loop at end of cell, the postmedial line very highly

and irregularly dentate, running out to points at veins 6 and 3 and up to

subcostal nervure at vein 4, then oblique, a series of points beyond it, the

spots at veins 6*7 and 3 nearer termen.

9. Forewing with the discoidal spot in normal place, the postmedial line

not bent up to costa at vein 4 ; abdomen not black at extremity.

Habitat.—Burma, Rangoon ; Sumatra ; Java, Exp. $ 20, $ 26 mill.
.

B. Forewing of male with the cell very narrow ; vein 5 from upper angle

of cell ; 6 stalked with 7'8'9, often also in female.

a. Forewing with subterminal series of spots metamelas.

b. Forewing without subterminal series of spots dasara.

1426&, Asuea metamelas, Hmpsn., 111. Het., IX., p. 84, pi. 158, f. 11 (1893).

^. Yellow ; shoulders with black points; tips of patagia fuscous; fore tibiae

and tarsi banded with black ; abdomen with the terminal half clothed with

black hair, Forewing with black point at base ; the costa black towards base
;

an oblique subbasal line interrupted in cell ; the antemedial line slightly angled

below costa, then oblique and interrupted in submedian fold ; a medial spot

below costa and line from cell to inner margin incurved below vein 3 and

anastomosing with the antemedial line ; a postmedial point below costa repre-

senting the displaced discoidal spot ; the postmedial line highly and

irregularly dentate, bent up to the subcostal nervure at vein 4 ; a series of

spots beyond it from costa to vein 3 ; the spot at vein 4 displaced inwards.

Hindwing with some fuscous marks on termen towards apex.
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$. Abdomen without black ; forewing -with the markings finer ; the sub-

basal line broken up into spots, the medial line not connected with the

antemedial line ; the discoidal point prominent ; the postmedial line less

irregular.

Habitat,—Ceylon, Pundaloya, Eiop, 22 mill.

Suhp. Forewing with the postmedial line obscured by a large area of

fuscous suffusion.

Habitat.—Belgaum j Nilgiris.

1426c. AsuRA DASAEA, Moore, Lep. E. I. 0., p. 303 (1859). Butl., 111. Het.

B. M., VII., p. 32, pi. 132, ff. 7 and 8.

Barsine chromatica, Swinh., Trans. Ent. Soc, 1891, p. 135.

(J.
Yellow ; shoulders and meso-thorax with black points ; abdomen

tinged with fuscous towards extremity, or wholly fuscous. Forewing with

subbasal black point ; the costal edge black towards base ; an antemedial

curved fuscous band ; an obscure discoidal spot ; a postmedial band

formed by elongate fuscous patches in the interspaces from below the costa,

very obliquely curved to nearly or quite join the antemedial band below the

cell, then excurved again. Hind wing pale yellow.

5. Forewing with the ante- and postmedial bands usually reduced to

dentate lines and well separated ; a prominent discoidal spot.

Habitat.—Kangra ; Sikhim ; Khasis ; Nilgiris ; Sumatra ; Java. Exp. $
26, $ 30 mill,

c. {Lyclene). Forewing with the cell normal.

a. Forewing with very highly and irregularly dentate postmedial line.

a^. Forewing yellowish with the costa and termen

tinged with crimson piidibunda.

h^. Forewing without crimson on costa or termen.

a^. Forewingwith terminal series of black points 1426. undulosa.

b~. Forewing without terminal series of points... obsoleta.

h. Forewing without highly dentate postmedial line.

o\ Forewing not white with brown markings.

a^. Forewing with postmedial line.

a^. Forewing with the medial and postmedial

lines connected by a streak at angle of cell 1463. euprepioidcs.

J*. Forewing with the medial and postmedial

lines not connected by a streak at upper

angle of cell,

a\ Forewing with terminal black line 1462. conjunctana.

V. Forewing without terminal black line.

a^. Forewing with the interspaces streaked

with crimson 1476. ftavivenosa.

b\ Forewing with the interspaces not streak-

ed with crimson 1429. semi/uscia.

B
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b . Forewing with postmedial series of spots or

streaks often conjoined into an irregular band

a\ Hindwing blacker fuscous; forewing some-

times uniform black 1460, varians,

b'\ Hindwing yellowish or pinkish,

a', Forewing with prominent series of

medial spots ; hindwing with fuscous

terminal band 1461S. umlrosa.

5'. b'orewing with medial line,

ra', Forewing with a ntemedial line or diffused

band.

a". Forewing with the medial line strongly

excurved below costa, then confluent

with the antemedial band nehulosa.

h'^ . Forewing Avith the medial line more or

less straight and oblique.

a~ . Forewing with the whole terminal area

fuscous, confluent at middle with

the medial line H38. fuscalis.

b' . Forewing with the termen yellow or

pink.

o*. Forewing with series of elongate

postmedial streaks, often conjoined

into a broad band , 1463. inconspicua

.

b^. Forewing with much narrower post-

medial band composed of short

confluent streaks.

«". Forewing with the postmedial band

not confluent with the medial line

at inner margin 1440, mbricosa

J". Forewing with the postmedial band

confluent with the medial line at

inner margin 1454. congerens

c*. Forewing with postmedial series of

short well-separated streaks or

points.

a^. Forewing dull semihyaline yel-

lowish with terminal series of

points 1456. floccosa.

h^. Forewing pale yellow ; hindwing

with oblique medial line 1456. ruytifatxia.

6\ Forewing with antemedial series of well

separate points.
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o". Forewing with broad diffused medial

band 1442. ila.

b^. Forewing with narrow medial line.

a''. Forewing with the postmedial streaks

arising from the medial line below

vein 4 1432. parallelina.

¥. Forewing with the postmedial streaks

or points well separated from the

medial line,

a^ Forewing with the medial line slight-

ly incurved at median nerviire.

o®. Forewing with the medial line excurv-

ed below the cell 1461, andamana.

6*. Forewing with the medial line not

excurved below the cell 1437. strigipennis.

b^. Forewing with the medial line straight

or slightly excurved at middle 1441. arcuata.

c*. Forewing without medial line.

a°. Forewing with broad postmedial band with

irregular outer edge,

a*'. Forewing with the ante- and postmedial

bands confluent at inner margin 1458, mibilalis.

b'^. Forewing with the ante- and postmedial

bands well separated at inner margin... 1459. hiirnilis.

¥'. Forewing with postmedial series of five

points 1439a. disticJia.

^ Forewing without postmedial bands, streaks,

or points,

z^. Forewing deep orange,

a*. Forewing with the costa towards apex and

termen black 1451. cylletona.

b*. Forewing with the costa towards apex and

termen not black,

a". Forewing with complete subtermina! series

of black spots 1449. infumata,

b-' Forewing with the subterminal spots

reduced to four or absent 1452. discisigna.

h'^. Forewing pale ochreous-yellow.

a*. Forewing with subterminal series of spots.

«'. Forewing with terminal series of points ... 1443. solitcu

&'. Forewing with two points on middle of

termen 1446. sexpuncta.

c°. Forewing without terminal series of points. 1448. dharma.
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h*. Forewing without subterminal series of

spots.

a^. Forewing with discoidal black spot calamaria.

b\ Forewing without discoidal black spot.

a*. Forewing crimson 1417. anomala.

b^. Forewing greyish with crimson streaks on

inner margin and costa and antemedial

and medial dark lines 1415. ruhrimargo.

0*=. Forewing greyish with crimson streaks in

the interspaces and black streaks on the

veins 1475. esmia.

fZ" Forewing uniform pale brown..... .. 1481. uniformis.

5\ Forewing white with brown markings.

a^. Forewing with the postmedial area occupied

by a broad brown band with curved series of

white points on it 1423. frigida,

&*. Forewing with narrow postmedial brown band

or line 1422. hilaris.

1426a. AsuRA pudibunda, Snell., Veth's Midden Sumatra, Lep., p. 38, pi. 3,

f. 16 (1880).

Head, thorax, and abdomen ochreous ;
vertex of head and patagia with

black points ; thorax irrorated with black scales ; tibise and tarsi pink banded

with black. Forewing ochreous suffused with pink on costal area beyond

middle and on postmedial area ; the basal area with patches of black scales

and subbasal black point ; an antemedial black line excurved from below

costa to vein 1 ; a medial line obtusely angled in cell ; a discoidal spot ; a

postmedial line running out below costa to a very elongate tooth on vein 6

retracted to lower angle of cell ; then with a long tooth followed by two

shorter teeth ; a curved subterminal series of black points, those on veins 5 and

7 displaced inwards, and oblique below vein 4. A fine black line on costa

towards apex and on termen
; cilia irrorated with black except at tips.

Hind wing tinged with pink ; the underside with blackish postmedial spots

on costa beyond middle and below apex.

Habitat.—Khasis ; Sumatra. Exp. 20 mill.

1426. ASUKA UNDULOSA, del. Lyclene assamica.

1426&. AsuRA OBSOLETA, Moore, P. Z. S., 1878, p. 32, pi. 3, f. 7.

$. Yellow; patagia and metathorax with black points ; fore tibise and

tarsi banded with black. Forewing with subbasal black point ; a small wedge-

shaped subbasal spot below costa and two below the cell followed by the

curved antemedial series of spots ; a medial point below costa and line from

subcostal nervure to inner margin excurved below cell and angled inwards in

submedian fold ; a discoidal point j a highly and irregularly dentate post-

medial line strongly bent outwards below costa ^nd to inner margin, and
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with longer teeth on veins 7, 6 and 4, a series of spots beyond it, with the

spot on vein 4 displaced towards termen.

Habitat.—Sikhim ; Pulo Laut. Exp. 22 mill.

1463, AsuRA EDPKEPioiDES, insert (syn.) Hypocrita inclusa, Snell., Tijd. v.

Ent. XX., p. 68, pi. v., f£. 2 a, c. (1877).

1462, AsuRA CONJUNCTANA, insert ( syn. ) 1463a. Miltochrista escJiara.

1429. AsuRA SEMiPASCiA, del. var. metamelas and Lyclene obsoleta.

1461c. AsuRA NEBULOSA, Moore, P. Z. S., 1878, p. 35.

9. Yellow ; mesothorax with obscure brownish mark ; abdomen yellowish-

white. Forewing with snbbasal black point ; the costal edge streaked v.ith

black towards base ; an antemedial and a curved medial brownish and fuscous

line, confluent below the cell and expanding into a large patch on inner area
;

a very broad brown-edged fuscous posfcmedial band with sinuous inner edge

becoming confluent with the medial band towards inner margin, its outer

edge angled at veins 6 and 4. Hindwing yellowish-white with indistinct

diffused fuscous subterminal band.

Habitat.—Sikhim. Exp. 24 mill.

1453. AsvuA obliqua insevt Lyclene INCONSPICUA, Moore, P. Z. S.,

1878, p. 32, which has precedence.

1456. AsuRA FLOCCOSA, insert ( syn. ) 1457, Miltochrista subcervina.

1437. AsuRA STRiGiPENNis, del. Lyclene inconspicua, and insert (syns.

Barsine circ«??w?aia, Wlk., XXXI, p. 262 (1864) and Lyclene fruh-

storferi, Auriv., Ent. Tidskr., XV., p. 172 (1894).

1459. AsuRA HUMiLis, del. Setina calamaria, S. nebulosa, S. dasara Barsine

chromatica and Setina punctata, and insert ( syn. ) Lyclene semi-

circulata, Heyl., C. R. Ent, Soc. Beige,, XXXV., p. 415 (1891).

1449. AsuRA INPUMATA, del. Setina discisigna.

1452. AsviRA aurantiaca insert Setina DISCISIGNA, Moore, P. Z. S. 1878

p. 35, which has precedence, and (syn.) 1450. Miltochrista fusci/usa.

1448a. AsuRA calamaria, Moore, P. Z. S.,1888, p. 392.

Setina punctata, Elwes, P. Z. S., 1890, p. 389, pi. 32, f. 18.

$. Pale ochreous ; shoulders and mesothorax with black spots; fore

tibiae banded with fuscous ; extremity of tarsi fuscous. Forewing with

subbasal black point and discoidal spot. This may be an extreme form of

dharma.

Habitat.—Simla, Dalhousie, Sikhim ; Borneo ; Java. Exp. 24-30 mill.

Genus Nephelomilta.

Nephelomilta, Hmpsn., Cat. Lep. Phal. B. M,, II., p. 4(58 (1900). suffusa.

Proboscis aborted, minute
;
palpi porrect, not reaching beyond the frons •

antennaj of female ciliated ; tibise with the spurs short. Forewino' with

vein 2 from beyond middle of cell, oblique ; 3 from before angle ; 4*5 stalked •

6 from below upper angle ;
7-8*9 stalked ; 7 from beyond 9 ; lO'l 1 free •
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hindwing with vein 2 from beyond middle of cell ;
3*4 stalked ; 5 from far

above angle ;
6*7 stalked ; 8 from middle of cell.

1439. Nephblomilta suffusa.

Nephelomilta suffusa $ \.

Genus Miltochrista.

Miltochrista, Hiibn,, Verz., p. 166 (1827)... miniata.

Calligenia, Dup,, Cat. Lep Eiir., p. 59 (1844) miniata.

Ammatho,'^\k., 111., 759 (1853) delineata.

Ca&orcZa,Wlk., XXVIII., 435 (1863) sequens.

(7«sto5aZa, Wlk., XXXI., 270(1864) roseata.

Mahavira, 'M.oovQ, v. Z. S., 1878, p. 11 flavicollis.

Gurna, Swinh., Cat. Het. Mas. Oxon, p. 123 (1892) ... iniUca.

Sect. I. {Ililtoohnsta). Forewing of male with the median

nerviire bent upwards at extremity, the discocellulars

short.

A. Forewing with strongly dentate postmedial line ... 1425. dentifascia.

B. Forewing without dentate postmedial line 1A2\. slrigivenata.

Sect. II. Forewing of male normal.

A. {Mahavira\ Antennae of male serrate with very long

bristles and fascicles of cilia.

a. Forewing without series of black spots 1317. flavicolis.

b. Forewing with series of black spots I'dSQ. macutifascia.

B. Antennae of male with bristles and cilia.

a. {Gmnd). Hind tibiae of female with the medial

spurs absent 14:20. indica.

b. (Barsine). Hind tibi^ of female with two pairs

of spurs.

a^. Forewing with the cilia blackish.

a^. Forewing with the cilia black near middle only... cardinalis.

b"^. Forewing with the cilia wholly black.

a'. Hindwing black with yellow fascia on basal

half of coata 1427. postnigra.

b'\ Hindwing yellow or crimson.

a*. Hindwing with terminal fuscous band 14(S^. punicea.

b*. Hindwing without terminal fuscous band, the

veins of terminal area often streaked with

black.
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ra'. Forewing crimson, or with crimson markings.

a^ . Forewing with the medial line strongly

angled inwards in cell to join or almost

join the antemedial line.

a'. Forewing with the medial line strongly

angled inwards in submedian fold 1468. cuneonotata.

h' . Forewing with the medial line not angled

inwards in submedian fold.

a^. Forewing with the postmedial line minute-

ly dentate 1467. exclusa.

b^. Forewing with the postmedial line not

dentate.

a'-'. Forewing suffused with crimson 1470, cruciata.

b'-'. Forewing yellow with crimson streaks

in the interspaces 1471. inflexa.

b*^. Forewing Avith the medial line not angled

inwards in cell.

a'. Forewing without crimson spot in the

interspaces , 1469ffl. mesortha.

b'. Forewing with crimson spots in the inter-

spaces 1474. delicia.

b^. Forewing without crimson markings 1431. multistriata.

b^. Forewing with the cilia not blackish.

a^. Forewing fuscous with yellow spots, lines, and

termen , 1277, roseata.

b'~, Forewing not fuscous,

a'. Forewing with crimson spots and streaks in the

interspaces 1473. gratiosa.

i'. Forewing without crimson spots and streaks.

a'^. Forewing with the veins of terminal area

streaked with black.

a''. Forewing with subbasal series of spots,

a". Forewing with series of spots just beyond

the antemedial series.

a'. Forewing pure white with medial yellow

band liGla. eccentropis.

b\ Forewing with the ground-colour yellowish,.. 1436. maculifas-

data.

V . Forewing with medial series of spots.

a' . Forewing with the postmedial line strongly

dentate 1430. nigralba.

h \ Forewing with the postmedial line slightly

bent outwards beyond the cell H&i. radium.
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c''. Forewing with continuous or almost continu-

ous medial line.

a'. Forewing with continuous or almost conti-

nuous postmedial line,

a*. Forewing with the postmedial line not den-

tate at vein 6 1465, zehrina.

6®. Forewing with the postmedial line strongly

dentate at vein 6 1428, projuinens.

h'. Forewing with the postmedial line reduced

to series of spots 1434, delicata.

6", Forewing without siibbasal series of spots 1483. linga.

b*. Forewing with the veins of terminal area not

streaked with black.

a". Forewing with purplish-fuscous streaks in

the interspaces beyond the postmedial line. i)hopoxanthia.

b". Forewing without fuscous streaks beyond the

postmedial line

oi". Forewing with medial line proleuca.

6", Forewing without medial line,

a", Forewing with postmedial series of

points,

a^. Patagia and base of forewing with black

spots ,,.,. liil. spilosomoides.

b^. Patagia and base of forewing without black

spots.... 1444, magna.

b'. Forewing without series of points,

a'', Forewing pale ochreous 1445. perpallida.

6®. Forewing pure white 1445a, Jiololeuca.

1424, MiLTOCHKiSTA CARDiNALis, Hmpsn,, Cat, Lep, Phal, B, M,, II,, p,

480, pi. xxxii, f . 8 (1900).

Vertex of head and thorax brilliant scarlet
;
palpi, frons, antennae, pectus,

legs, and abdomen black, Forewing brilliant scarlet with a black streak on

median nervure from origin of vein 2 widening gradually to termen ; cilia

black near middle, Hindwing black. Underside of forewing with the termi-

nal area sufiEused with black from below costa to above inner margin,

interrupted by a crimson streak at vein 4.

Habitat.—^ikhim. Khasis, Exp. $ 20, $ 28 mill,

1468, MiLTOCHRlSTA CUNEONOTATA, del, Barsine scripta.

1467. MiLTOCHRlSTA EXCLUSA, del, M. rhodina.

1473, MiLTOCHRlSTA GRATI08A, insert (syn.) Barsine lucibiUs, Swinb,, Cat.

Het, Mus, Oxon,, p. 107, pi, 3, f. 6,

1433, MiLTOCHRlSTA LiNGA, insert (syn,) JBarsme tripartita, Wlk., XXXI,,

p. 250 (1864).
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1433a. MiLTOCHBiSTA PH^OXANTHIA, Hmpsn,, Cat.Lep.Phal. B. M.,II., p.

493, pi. xxxii, f. 23 (1900).

$. Head and thorax yellow ; abdomen yellowisli-white. Forewing bright

yellow with purphsh-fuscous markings ; an ill-defined antemedial line pro-

duced to long teeth in cell and submedian fold and to a short tooth below

costa, on vein 1 retracted towards base ; a postmedial line strongly bent

outwards below costa, then oblique and minutely dentate ; a series of streaks

in the interspaces beyond it extending to termen at apex and tomus, and

almost to it at vein 4 ; a series of slight brownish terminal points. Hindwing

pale yellow slightly tinged with fuscous towards apex.

Habitat.—Khasis. Exp. 24 mill.

14336. MiLTOCHRiSTA PROLEUCA, Hmpsn., Cat. Lep. Phal. B. M., II, p.

494, pi. xxxii, f. 28 (1900).

$. Head, thorax and abdomen white irrorated with fuscous. Forewing

white, the costa tinged with fuscous, the inner area irrorated with fuscous
;

a fine medial black line, incurved from below costa to submedian fold where

it is angled outwards. Hindwing pale fuscous, the cilia white.

Habitat.—Sikhim. Exp. 24 mill.

1445. MiLTOCHRiSTA PERPALLiDA, Hmpsu., Cat, Lep, Phal. B. M., II., p.

495, pi. xxxii, f. 22 {\^Q{)')=pallida, Moore, nee Bremer.

Genus Philenora. Type.

Philenorct, Kosenst., A. M. N. H. (5), XVI, p. 382 (1885) undulosa.

Scceodora, Meyr., P. Linn. Soc. N. S. W. (2) I, p. 731 (1886). omophanes.

Notata, Hmpsn., 111. Het. B. M., YIII, p. 47 (1891) parva.

Ochrota, Kirby, Cat. Het., p. 352 (1893) unicolor.

Diphtheras2ns,M.eyv , P. Soc. Queensland, VIII, p. 74 (1894).. modica.

Bettonia, Butl., P. Z. S., 1898, p. 418 wiicolor.

The typical section is without the patches of androconia on fore- and

hindwings.

Sect. I. {Notata). Male with large eliptical patch of black androconia in,

below, and beyond cell of forewing on underside and a similar patch on

upperside of hindwing below costa.

1411. Philenora parva.

Genus Cyclomilta.
Type.

Cyclomilta, Hmpsn.. Cat. Lep. Phal. B. M., II, p. 512 (1900). melanolepia.

Proboscis aborted
;

palpi minute, antennae of female with bristles and

cilia ; tibiae with the spurs moderate. Fore-

wing eliptical, the costa and inner margin

strongly arched, the apex rounded ; vein 2

from middle of cell, curved at base ; 3 fron*

1^ well before angle ; 5 from above angle ; G

from well below upper angle; 7-8*9'10

Cyclomilta melanolepia, $ i stalked ; 7 from beyond 9 ; 11 free. Hind-

4
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wing with vein 2 from beyond middle of cell ; 3'4 shortly stalked ; 5 from

above angle ; 7 from before upper angle ; 8 from towards end of cell.

1458ffl. Cyclomilta melanolepia, Hmpsn., Cat. Lep, Phal. B. M,, II, p. 512.

9. Orange-yellow ; abdomen and hindwing paler. Forewing with bliie-black

subbasal spot in cell; a large fuscous-grey patch from middle to near termen

not reaching costa ; its outer edge irregular and irrorated with large black

scales most thickly between veins 3 and 5.

HaUtat.—^Mxim, 1800'. Exp. 28 mill.

Genus Schistophleps,

1492. SCHISTOPHLEPS BIPONCTA.

Genus Chamaita.

Sect. I. Forewing with vein 10 absent in both sexes. z

1493. Chamaita, neuropteroides, insert C. trichopteroides , Wlk., J. Linn, Soc.

Zool., VI, p. 121 (1862); and HomojJsycJie nudariodes, Biitl, A.M. N.H.(5),X,p.226

(1882), which have precedence. Assam ; Borneo ; New Guinea ; New Britain.

Sect. II. Forewing with vein 10 absent in male, from cell in female.

1434. Chamaita NYMPHA.

Genus Pal^opsis.

1491. Pal^opsis diaphanella. i

Genus Hemipsilia.

Hemipsilia, Hmpsn,, Cat. Lep. Phal. B. M., II, p. 532 (1900),

Proboscis well developed •; palpi porrect, no_t reaching as far as frons;

antennae of male ciliated ; tibise with the

spurs short ; •wings thinly scaled. Forewing

^^ ^ -"^ /' with the cell very long ; vein 2 from middle
;

^""
yM. 3 from long before angle ; 5 from well

above angle ; 6 shortly stalked with 7'8
; 9

Hemipsilia coa-vestis, ^ i absent ; 10 from cell ; 11 curved and becom-

ing coincident with 10. Hindwing with the cell very long ; vein 2 from

middle ; 3 from long before angle ; 5 from well above angle ;
6*7 stalked ; 8

from middle of cell,

1489. Hemipsilia coa-vestis.

Genus Nudaeia.

A. Forewing without fulvous-yellow patches.

a. Forewing without dark wedge-shaped patch above tornus.

a». Forewing with postmedial line.

a^. Forewing with the postmedial line oblique

from median nervure to inner margin ...1487. fasciaia.

b^. Forewing with the postnaedial line bent

outwards to inner margin 1488, margaritacea.

fci. Forewing without postmedial line 1486, suffusa.

b. Forewing with dark wedge-shaped patch sbove

tornus , ,.,..i488a. fumidisca.
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B. Forewing with fulvous-yellow postmedial patch

below costa, and three patches on terminal

area conjoined at base 1488c. discipuncta.

1487. NuDAKiA FASCi ATA, insert (syn.) 1488&. iV. 2Jra/weZa;?«a.

Genus Gymnochroma.

Gymnochroma, Hmpsn., Cat. Lep. Phal. B. M.,II., p. 537 (1900).

Proboscis fully developed
;
palpi porrect, not reaching beyond the frous

and clothed with rough hair ; head, thorax,

and abdomen clothed with rough hair
;

*SI^^ '^——I!::iy ^ antennse ciliated, the basal joint long a-

d

fringed with rough hair in front ; tibiae

[^ with the spurs moderate. Forewing rather

narrow ; vein 2 from middle, of cell ; 3 from

Gymnochi'07na fulvipicta $ |. long before angle ; 5 from middle of

discocellulars ; 6'7 stalked ; 8 absent ; 9

from angle ; lO'll free. Hindwing with vein 2 from middle of cell; 3

from long before angle ; 5 from far above angle ;
6-7 strongly stalked ;

8 from middle of cell ; wings sparsely clothed with hair-like scales.

1486a. Gymnochroma fclvipicta.

Genus Diddqa.

Sect. I, (^Androstigma). Antennas of male pectinate, the apical part ser-

rate ; hindwing with rounded patch of androconia at tornus.

1398. DiDUGA ALBICOSTA.

Sect. II. ( Diduga ), Antenna of male ciliated ; hindwing without patch

of androconia.

A. Forewing with crenulate yellow costal fascia,

cs. Forewing uniform fuscous, except the

costal fascia and terminal band 1397. flavkostata.

h. Forewing becoming dull rufous towards

inner margin 1398c5. rufidisca.

B. Forewing with yellow postmedial spot only

on costa , 1396. fumipennis.

Genua Conosia.

Type.

Conosia, Hmpsn,, Cat. Lep. Phal. B. M., II, p. 542 (1900) asj}ersa.
.

Proboscis fully developed
;
palpi porrect, reaching as far as frons ; antennse

of male with bristles and cilia; tibiae with

the spurs moderate, abdomen clothed

with rough hair. Forewing with the costa

nearly straight, the apex rectangular
;

(3]j
the ipner margin with a slight tuft at

tornus ; vein 2 from middle of cell
;

Conosia aspersa ^ i. 3' 4 on a long stalk ; 5 absent ;
6-7 and
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8-9 on long stalks ; 10 free ; 11 anastomosing with 12. Hindwing with vein 2

from middle of c^'ll ;
3-4 on a long stalk ; 5 absent ;

6-7 stalked ; 8 from

middle of cell.

1377a. CoNOSiA aspersa, Wlk,, Journ. Linn. Soc. Zool., VI, p. 104 (1862),

Litliosia xylinoides, Wlk., Journ, Linn, Soc. Zool,, YI, p, 107 (1862) ; Swinh.;

Cat. Het, Mus. Oxon., p, 123, pi. 14, f, 17,

Head and thorax grey-brown ; abdomen grey with some fuscous before

the anal tuft, which is yellowish. Forewing grey irrorated with brown ; a

medial blackish band strongly angled below costa or often almost entirely

obsolete except a spot on costa ; traces of a curved subterrainal line Hind-

wing fuscous, paler towards base ; the cilia pale.

Habitat.—Mergni ; Borneo.

Exp. ^ 26, $ 32-36 mill.

Genus Eugoa.

1402. Eugoa bipunctata, insert (syn.) L277«osm <r(/asciato, Snell,, Veth's

Midden Sumatra, Lep., p. 33 (1880),

Genus Cyclosiella.

Type.

C'l/dosiella, Hmpsn,, Cat, Lep, Phal. B, M,, II, p. 548 (1900) dulcicula.

Proboscis fully developed
;

palpi upturned, short ; antennas of male

ciliated ; tibiae with the spurs moderate.

Forewing short and broad, the costa

arched, the apex rounded ; vein 2 from

middle of cell curved at base ; 3 from

before angle ;
4-5 stalked ;

6-7 and 8-9

stalked ; 10-11 free, Hindwing with vein

Cyclosiella dulcicula, ^ |, 2 from close to angle of cell ; 3-4 stalked
;

5 absent ; 6-7 stalki-d ; 8 from middle of Cell,

1409. Cyclosiella DULCicaLA, Assam; S. India,

Genus Trischalis,

A, Forewing with whorl-shaped mark on inner area subaurana.

B, Forewing without whorl-shaped mark on inner area absconditana.

1408a. Trischalis subaurana, Wlk,, XXVIII, 432 (1863),

Pallene metalUgera, ButI,, A, M, N. H, (5), X,, p. 226 (1882),

$, Golden yellow, Forewing with pale purplish-fuscous line from middle

of cell recurved to above inner margin near base, then more prominent,

running up to vein 2 and round back again to vein 1 before middle ; a pale

purpliah-silvery line, often diffused, from below costa beyond middle, curved

to middle of termen and tornus ; some silvery scales on apical part of costa,

Hindwing paler.

Habitat.—Andamans ; Labuan ; Borneo ; New Britain. Ex. 22 mill.

1408. Trischalis Jlava, insert Tospitis absconditana, Wlk,, XXVIII.,

432 (1863), which has precedence. Assam, Ceylon,
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Genus Stigmatophoka,

Type.

Stigmatophora, Stgr., Stett. Ent. Zeit,, XLI, p, 399 (1881) ... micans.

Proboscis well developed
;
palpi poi-rect to just beyond frons ;

antennas

ciliated ; tibiae with the spurs rather

long. Forewing with vein 2 from

middle of cell, oblique ; 3 from

before angle ; 5 from above angle
;

6-7 and 8-9 stalked ; 10-11 from

cell. Hindwing with vein 2 from

middle of cell ; 3 from near angle :

4*5 stalked ;
6"7 stalked ; 8 from

Stigmatophora palmata, $

middle of cell.

A. Forewing white with black streaks 1403. strigivenata.

palmata.

roseivena.

B. Forewing pale yellow with purple-black streaks..! 435.

G. Forewing yellow with crimson streaks 1404.

Genus Teopacmb.

1410. TrOPACME CUPEEIMAEGO,

Genus Hemonia.

1383. Hemonia orbifebana.

The Genera Curoba, Macrobrochis, Migoplastis, Dilemera, and Nyctemera

belong to the Hypsida?.

The Genera EUgma, Secusio, Argina, Talargina, and Deiopia belong to the

Arctiantx.

The Genera Kerala, Lobocraspis, Ptyopterota, Anachrostis, Tolpia, Galleridea,

Cacyparis, Chandica and the Nycteolinae belong to the Nociuidce.

1351. Lithosia colon is a synonym of Ilema bipdncta, Hiibn. The type in

Coll. Staudinger is from Natal, not Sylhet.
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A PLEA FOR THE COLLECTIVE INVESTIGATION OF
INDIAN CULICIDIM, WITH SUGGESTIONS AS
TO MOOT POINTS FOR ENQUIRY, AND A
PRODROMUS OF SPECIES KNOWN TO

^ THE AUTHOR.
By Geo. M. Giles, Lt.-Col., I.M.S.

{Read before the Bombay Natural History Society on 11th

December, 1900.)

Within the last week we have received in India the details of the

experiments conducted in the London School of Tropical Medicine

under the direction of Dr. Manson, which conclusively demonstrate

that malaria can be transmitted to man through the agency of mos-

quitoes. A number of mosquitoes of the genus Anopheles were allov^ed

to bite a patient suffering from tertian ague in Italy. They were then

transported to England and made to bite two healthy young English

students. Both these gentlemen developed tertian malarial fever,

and the characteristic parasites of the disease were found in their blood.

I can see in this experiment no possible source of falacy. It is

absolutely conclusive of the fact that this is at the very least one of

the methods of the transmission and propagation of the disease ; and

a very little consideration will shew any one conversant with the dala

of parasitism that it is also necessarily the only one, saving only by

the intravenous injection of the blood of a patient suflf'ering from mala-

ria into the vessels of a healthy subject, a method hardly likely to

occur in nature.

The reason for our assurance of this is that the malarial parasite

requires two successive hosts—a human being and a mosquito—to attain

sexual maturity and propagation. In the blood of the fever patient it

multiplies non-sexually ; in the tissues of the mosquito it does so sexu-

ally. Now there are a large number of parasites which have an exactly

parallel history, the most familiar being that of the tape-worm, which

lives and multiplies asexually in Herbivora and other eaten animals,

and passes its sexually mature life in the Carnivora, and other animal-

eating animals. Just as it is possible to introduce an asexually multiply-

ing malarial protozoon mechanically into the veins of a healthy man, so

would it, doubtless, be practicable in these days of abdominal surgery to

lay open the intestine and introduce into it a living tape-worm, which
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would, doubtless, continue to thrive in its new host. But in the ordi-

nary plan of nature the eggs discharged from the bowel of the eating

animal are discharged in situations when they are likely to be

swallowed by the eaten animal, and in the latter produce the asexuallv

multiplying bladder worm. This, when swallowed with its eaten host,

developes in the eating animal once more into the sexually multiplying

tape-worm.

Now, although we are acquainted with a large number of parasitic life-

histories of this character, we know of no instance in which a parasite

with such a history is capable of maintaining the continuity of the

species in any other manner, and it will be, indeed, astonishing if the

malarial parasite should prove an exception to what has been hitherto

found to be an unvarying law of parasitism.

In fact, no one who has any special knowledge of the subject will

believe that there can under the circumstances be any other route of

infection. Either the idea that the mosquito is the alternative host of

the malarial parasite is a huge mistake, or it is, under natural circum-

stances, the one and only method of infection. There is no tenable

middle position.

Most of the apparent exceptions depend on the fact that, like most

other two-host life-history parasites, the host carrying the sexual phase

of the malarial parasite may do so for years without any perceptible

inconvenience. A bladder worm may have to lie imbedded in the tissues

of an ox for years before the animal is turned into beef and devoured

by a man.

Then its opportunity has come and it developes into a tape-worm,

each sexually m nltiplied strikle of which is a complete hermaphrodite

sexually mature animal.

So with the malarial parasite. An infected person may have no
visible symptoms, but lurking in his tissues are the parasites ready to

start again on their course of asexual multiplication should any acci-

dent bring the resisting power of the host sufficiently low.

Hence persons who have had no recent opportunity of being bitten

by mosquitoes often do develop a typical ague, but the fact remains

that they must have been bitten at some time, and as a matter of fact,

the interval is a concern of but little moment to the parasite. The
patient, in fact, though apparently well, has latent malaria ; in other
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words, he harboure but a harmless nnmber of quiescent parasites, and the

exception is only apparent. The fact of the possibility of the trans-

mission of malaria in this way having thus been now conclusively

demonstrated, we may take it as practically certain that every malarial

patient has at some time been bitten by an infected mosquito- Further, it

appears probable that only mosquitoes of the genus Anopheles are cap-

able of acting as the host of the asexual stage of the parasite, but this

is not certain. Now the malarial parasite is responsible for by far the

greatest proportion of all sickness and death in the tropics.

Cholera and Plague are comparatively insignificant enemies that per-

haps kill a few thousands a year, in an impressive way it is true. But the

quiet, insidious malaria sweeps off its millions, and the utmost effort that

has yet been made in India has been the vote of the magnificent sum of

Rs. 30 per mensem by the city-fathers of Calcutta, to hire a man to

destroy mosquito larvsB. I doubt if India will ever be a pleasant

residence for the white man for the greater part of the year, but I am

by no means sure that the tropics would not be well nigh as healthy

a residence as the temperate zone, could we but do away with malaria.

Under these circumstances, it is obvious that the first step in the

attack of the problem of prevention is the acquisition of an exact know-

ledge of the life-history of the various species of mosquito of each

malarial country, and this is a task which might well be taken up by

the members of this Society, and it is to urge upon yon how much

might be done by a body animated by a common interest in natural

history, such as the Bombay Natural History Society, that I am so

glad to comply with the request that your Honorary Secretary has

done me the honour to make to me of contributing a paper on the

subject to your transactions. Such experiments and observations are

badly wanted, for the number of workers is extremely small, and it is

surprising how difficult it is to induce people to go to the least trouble

either to observe or even to avail themselves of what is already known

to protect themselves from the attacks of the most widely spread

and destructive of tropical diseases.

Such being the case, I would suggest to the members of the Society

the following points for collective effort and investigation :

—

1. To make a representative collection of the mosquitoes of India.

In which connection I shall be happy to receive, and, as far as possible
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name all collections sent to me. Wherever possible, it will be well to

send a series of specimens, so that it may provide for sending duplicate

specimens to Mr. Theobald, who is also working at the gronp for the

British Museum, and to admit of specimens being returned for the

reference of the collector, as well as providing specimens for the

Society's collection.

2. The identification of larvae and pupae with their correspondino-

adult insects, which is best ascertained by " breeding out." In conducting

such experiments it is important to copy, as nearly as possible, natural

GOnditioKS. It is, for example, very difficult to keep Anopheles larvje

alive for any length of time, except in a large apparatus in which

natural conditions are followed. A large naund, half filled with mud
from an Anopheles pool, and filled with its water covered with a

oorrespondingly large net, is required.

o. The manner in which each species tides over the season un-

favourable to its multiplication. Anopheles^ e.g., at any rate; in Noi-thern

India, is rare in the hot weather, but I am inclined to believe that a

careful search will discover all stages of the insect all the year round.

And, in any case, the adults, though scarce in the hot weather, are

never entirely absent, but it may be that larvae also survive in

suitable localities. At present, in the North-West Provinces, for

example, larvie are to be found in great numbers, but pupse are very

rare. It may be, therefore, that the duration of larval life is protracted,

and that the change with the pupal stage is indefinitely postponed

by a cold which is yet insufficient to kill the larvse outright.

It has been suggested that the adults deposit their eggs on dry

ground, in places likely to be covered with water in the rains. Zoologi-

cally speaking, this is in the last degree improbable, but the question

should be tested. To do so, a known Anopheles pool should be covered

in, after it has dried up, with wire gauze.

If the idea be founded on fact, larvae should be found during the

following rainy season in the pool thus protected from the visit of

adult females.

It has also been suggested that the larvae can resist dissecation. I

have experimented on this point and find that the larvae die and decom-

pose long before the mud in which they have been stranded is anything

like dry, but confirmatory observations are desirable.
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4. The metliod and place of deposition of ora.—Ks, reguvd^ Anojiheles

there is a good deal of doubt. I have never found the eggs except on

Avater, and it is in the last degree unlikely that they are ever

deposited elsewhere. Observations of insects placed under such

unnatural surroundings as the interior of a test tube are valueless in

such connection, as the gravid insect must drop her eggs somewhere.

As a colleague of mine j-emarks ; he knew of a case of a lady who

was confined in a brake-van, but it does not follow that a train in

motion is the natural lying-in place of the human female. I have

known Cidex pipiens deposit eggs in a pill box, but the ova so deposited

though promptly placed in water, failed to hatch out.

It is rather difficult to distinguish the eggs of Anopheles^ owing to

the smallness of the groups. The best plan of searching for them

is to skim the surface of the pool with a table-spoon and to esamiae the

water so skimmed in a shallow glass vessel placed on a sheet of white

paper by means of a powerful hand lens. A very good weapon for

skimming is the table appliance known as a " crumb-scoop."

5. Methods of destroying mosqvitoes.—I fear that the task of

preventing malaria by the systematic destruction of Anopheles larvae,

is a much larger order than we have been led to believe. It has been

gravely suggested that a map of such pools should be prepared for

every town, but in India, in the rains, such maps would have to be on

a large scale, for they are simply everywhere. As a rule, you will not

find them in large collections of water, especially in the open, but

every depression in the road-side ditch, every garden irrigation tank,

every hydrant-fed puddle is full of them. I have met with them in a

depression in the asphalted platform of a busy railway junction, in

brickfields, in soakage pools, in river beds in the hot weather ; in fact,

in every possible situation. Nor do they seem very particular as to

the cleanliness of the water, or as to its being rich in green algse.

It w^ould, indeed, require a small sanitary army, and an inquisitorial

search of private premises, such as would never be tolerated in India,

to deal with them by kerosine or other iarvaecides.

But this admitted, there is no doubt a good deal might be done in

the way of diminishing their numbers even if they cannot be exter-

minated, and in the matter of individual prophylaxis a great deal could

be accomplished, as these insects rarely fly far, and there must be
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hundreds of Europeans whose bungalows are so far from neighbours,

that they might secure a practical immunity from mosquitoes of all

sorts, by the expenditure of a ver]^ little trouble and attention. In this

part of the world at any rate the great source of mosquitops of all sorts,

Anopheles included, are the small pukha tanks which are to fee found in

nearly every compound for storing water for the garden. In most gar-

dens there will be half a dozen of these connected with each other and

the well-head by means of cemented channels. All that is required is

to insist that these and all uaunds and other small storages of water

shall be emptied to dryness, and left so for a few hours, once every

week or ten days.

If every one in an European cantonment would do this they would

be but little troubled with mosquitoes even in the rains and might

almost banish them in the hot weather. Secondly in the rains search

the compound and its environs for pools. Fill up the small ones

with a few shovels of earth and kerosine the large ones. The exca-

vation made at the end of the run for the bullocks from the well-

head is an almost certain find for Anopheles in the rains. It should

be kerosined weekly. Such measures, however, cannot deal with adult

mosquitoes that are already harboured in the house, and they are long-

lived insects. It is usual to lime-wash houses in the cold weather.

This should be preceded by a thorough fumigation with sulphur

;

pastiles for which purpose, each sufficient for 1,000 cubic feet of

room-space, have been made for me by Messrs. Waldie of Cawnpore.

Favourite lurking places, such as bath-rooms, should be periodically

fumigated by burning one of these pastiles. It is almost needless

to say that all doors and other openings should be closed before

lighting the pastile and that it should be left closed for a few houi-s.

Again a good deal can be done by keeping " chicks " down at dusk

and dawn
;

just the times they are usually freely opened. It seems

well nigh impossible to induce people to adopt these simple and not very

onerous precautions, but will some of the members give the matter

a systematic trial and report on the result thereof ?

With the view of assisting members who are unaccustomed to the

entomological Branch of Natural History studies, your Secretary has

kindly consented to reproduce the following notes on methods of

collecting which I have drawn up for private circulation among friends
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who helped ine by collec-ting but which has not as yet been issued as I

have not yet received the fair proof :

—

NOTES ON THE COLLECTION AND
PRESERVATION OF MOSQUITOES.

Mosquitoes or gnats are small, two-winged insects (Dipfera) and are all,

except in the small genera Corethra and Mochlonyx, provided with a long,

suctorial proboscis. In all cases, the males have beautifully plumed antennae,

while those of the females, though also 14 or 15-jointed, have only a few

scanty hairs. They are too well known to require minute description,

and are unlikely to be confused with any family but the Chironomidce or

midges, from which they may be distinguished by the fact that, in all

mosquitoes the veins of the wings are fringed with scales, like those of but-

terflies and moths.

Springing from either side of the root of the proboscis are two feelers or

palpi which, in the males, are usually about the length of the proboscis, but,

in the females, differ in length in the different genera.

Behind the wings are a pair of club-shaped organs, the halteres or ballan-

cers, which represent the hinder wings of four-winged insects, but in gnats

are probably auditory organs. The thorax also carries three pairs of legs,

each consisting of two short pieces, the coxse, at their root, followed by the

femur, tibia, and five tarsal joints, the first of which last is generally as long

as, or longer than the tibia. Each leg ends in a pair of claws, often of com-

plex form in the males, between which are plume-shaped epipodia which, by

retaining air, enable the insect to pitch and float upon the surface of water.

The abdomen shows eight visible segments and terminates in the males in

a pair of claspers, and in the females in lobed appendages.

Like all other Diptera, gnats undergo a complete metamorphosis.

The adult insects deposit their eggs on the surface of standing water, and

from these are hatched out larvae, which may be found, in warm climates, in

almost every small collection of water.

After about ten days, the larvae change into small, tadpole-shaped creatures,

the nvmphs or pupae, provided with a pair of breathing horns, springing

from the back of the thorax. While in this stage they do not eat, and after

about three days, the pupa-skin bursts along the middle, and the full-grown

gnat slowly extricates itself and flies off. They generally pair immediately

after, but many species do not deposit their eggs until they have obtained

a feel of blood, as a rule, it is only the females that bite, and they only

occasionally ; the more habitual food of these insects being the juices of

plants.

The adult insects are found, not only in houses, but in groves, forests, and

in any other situations where shade can be obtained during the day, while the

larvae and pttpse are common in all small collections of water where there is
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no strong current. In the hills, they are common in pools in water courses.

They are to be found in all countries from the Tropics to the Polar regions,

and some species have so wide a distribution as to rival that of man. In all

countries the adults may be found at all seasons of the year, the maintenance

of the species being secured by the survival of impregnated females, wliich

hide and remain quiescent during seasons unfavourable to the well-being of

the larvse. Xo instanca of survival of quiescent larvae is known, but the

possibility of such a babit should be borne in mind and 1' oked for.

In attempting to describe a mosquito, the exact position of nil bandings,

e.gf., whether at the base or apex of joints and segments, and of all spots on

the wings, or elsewhere, should be carefully noted.

The gnat family {CuUcidcc) includes some seven or fight well-established

genera, of which the two following are most important :

—

ANOPHELES.—Palpi about as long as the proboscis in both sexes,

but tapered in the females, while they are clubbed in the males.

They rest on walls, &c„ with the body at an angle to it, the pro-

boscis pointing at the wall. Their eggs are deposited either singly

or in small groups ; and their larvae have no long breathing tube but

lie nearly horizontal at the surface of the water. There are about

30 species,

CULEX.—Palpi about as long as the proboscis in the male, but rarely

clubbed ; very short in the female. Best on walls with the body par-

rellel to the surface ; eggs deposited in boat-shaped masses consisting

of 200 to 300 eggs. Larv«- lie in the water as if suspended by the

tail from the surface, and are provided with a long breathing tube,

springing from the back of the eighth abdominal segment. There

are over 160 known species.

Less important genera are

AEDES,—^Palpi very short in both sexes,

MEGARHINA,—Palpi usually long in both sexes -Large, brilliantly

coloured, sylvan species,

CORETHRA and MOCHLONYX.—Small, hairy gnats, unprovided with

the usual long proboscis. In the latter genus, the first tarsal joint

is short.

COLLECTING.

Mosquitoes may be collected

—

(ffl) By slipping over them a small wide-mouthed bottle, as they sit on

a wall or window, for which purpose a small " killing bottle '' is b.st.

(6) By means of a net :—Bend 2 yards of stout iron wire so as to form

a ring 9" in diameter, with a handle al out 2 ft. long, formed of the two

ends twisted together. The net, is a bag 2 ft. deep, secured to th-. ring, and

should be made of fine silk galize (chiffon) and a strip of cloth sho'iild Be
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wound round the twisted wire of the handle to afford a more comfortable

grip.

(c) By breeding ont from larvos and pup re :—The larvae are found in

pools, and in domestic collections of water, and when undisturbed, generally

remain at the surface.

Place a score or so of full-grown larvse and pupfe, in the water in which

they have lived, in a tumbler, and tie over it a covering of gauze supported on

a twig or piece of wire, bent into an arch.

In the course of a few days the adult insects will escape from the pupae and

be found in the gauze. They should not be killed for a day or two, and it is

better to introduce a slice of banana into the net so as to enable them to

feed, and so fill out to their full size.

When a sufficient number of specimens have appeared and been pinned

the remaining larvae should be preserved in a small phial, in rectified spirit,

or in 4 °/o formaline solution, and marked with a distinguishing letter or

number in order to identify them with the adult pinned insect.

KILLING COLLECTED MOSi^UITOES.
The first step in the preservation of collected specimens is to kill the

mosquitoes, and for this the best plan is to employ a "killing bottle"

which any one can easily manufacture for himself.

Those supplied by dealers are always far too large for small Dlptera such

as the Culicidce.

Select a wide-mouthed phial about ?>^" high by 2" wide, fitted with either

a well-fitting cork, or preferably with a metal screw-top.

In the latter case the disc of cork in the top of the cap should be

removed and replaced with one of thick rubber, which may be secured in

position by means of ordinary bicycle tyre-repairing cement. Mix equal

bulks coarsely powdered cyanide of potassium, and dry plaster of Paris,

and put a depth of |" in the bottom of the bottle ; dust over this a little

dry plaster ; and then pour over all, i" in depth, of liquid plaster of the

consistence of cream. When the plaster has set, the bottle is ready for

use.

A bottle such as this is very handy for slipping over and catching sitting

mosquitoes, as in a few seconds the insect is stupified, and drops into tbe

bottle uninjured by attempts to escape. When the insect has been taken

by the net, the bottle is passed into it, and it is easy to slip the bottle over

it as it sits on the gauze. The mosquito should never be left in the bottle

for more then 90 seconds or it will get too stifE to be conveniently set
;

and it should be pinned immediately.

Another very effectual killing agent is tobacco smoke, which may be

applied by holding a lighted cigarette a few inches beneath the net and

letting the stream of smoke play over the entangled insect- or by puffing

smoke from tbe lips into the pill box or bottle, if it has been caught in

that way.
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Chloroform is useless for the purpose, fis the insects recover after setting,

but a scrap of blotting paper moistened with dilute hydrocyanic acid, and

slipped into the pill box or bottle, answers very well.

PRESEEVING THE INSECT.

It is of course very easy to mount mosquitoes as microscopic specimens

in balsam, or to preserve them in bottles in spirit ; hut such specimens are

absolutely useless for identification, as their coloration depends entirely on the

reflection of light from the scales with which they are clothed, and is lost

if they be immersed in balsam or any other fluid.

For identification, the insects must be pinned as described below :

—

Reqidsites—
1. No. 20 Insect pins : (Obtainable from D, F. Tayler & Co., New

Hall Works, Birmingham"). A quarter of an ounce, costing

about half a crown, will last a long time.

2. Card discs—cut from rather thin cardboard by means of a 20-bore

gun-punch.

3. A small flat piece of cork, covered with white paper, on which to

place the insects while pinning them.

4. Ordinary toilet pins of medium size.

5. An insect box.—Any small wooden box, not less than I5 inches

deep, may be utilized for the purpose by covering the inside of

the bottom with a sheet of " cork carpet," cork, or solah pith.

If intended for transmission by post, they must be very strongly

made. If intended for receiving a permanent collection, they

should have dust-proof lids and be made as nearly air-tight

as may be. In any case a small muslin bag, full of naphthalin

or camphor, should be securely pinned into a corner of the box so

that it cannot move, and it is a good additional precaution to

paint the entire inside with strong spirituous solution of per-

chloride of mercury.

TO PIN THE MOSQUITO.
1. Take a disc and write on it date and place of collection. "House,"

"bites," "sylvan"—or other information; also a distinguishing

letter if there be several species.

2. Place the disc, writing upwards, on the piece of cork and then take an

insect pin in a pair of forceps close to the point and transfix the

disc near the middle.

3. Place the mosquito on the cork on its back.

4. Take a pin, with the disc on it, in a pair of forceps near the head

and, holding it so, pass the point through the thorax of the insect

between the roots of the legs from venter to dorsum.

5. Pass a common pin through the disc, near the edge, and force the

point of this into the cork at the bottom of the box.
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0, Spread out and arrange the legs and wings in suitable position by

means of a fine handled needle.

After a few trials^ it will be found that pinning an insect in tte way above

described involves far less trouble than making it into a microscopic

specimen ; but, if materials for pinning be wanting, fairly recognizable

specimens may be made by mounting the insect dry, in a deep cell or in

one of the slides recommended by the late Dr, Carpenter for mounting

foraminifera.

These consist of a slip of deal 3"xl"x^" with a hole |" in the middle.

This perforation forms the wall of the cell and is closed on both aides with

ordinary cover squares, secured in place by perforated labels, so that the

specimen bi-tweenthe covers can be viewed from either side. Thesir'esof the

perfor^'tioD should be brushed with creosote to prevent mildew, and the prepa-

ration dried a- rapidly as possible in the sun.

Wings mounted dry as microscopic specimens are however valuable, but

when made, great care should be taken to mark with correspording letters,

slide and pinned specimen, without which latter such slides are valueless.

Specimens may also be transmitted fairly safely, in short lengths of glass

tubing of a size just sufficient to admit the insect, but too small for it to

shake about easily. The tubes should be simply tied up in a square of

muslin, as if sealed ; the contents are certain to mildew ; but whatever plan

you adopt, ON NO ACCOUNT PACK INSECTS IN COTTON WOOL, as

it is impossible to extricate them from it without breaking.them.

Just as mature insects can be obtained from larvae, so it is generally

possible to get larvaj from the former ; but a somewhat larger apparatus is

necessary. Take an earthenware dish, at least 1 foot in diameter and 4

inches deep and fill it with puddle water which has been strained through

muslin to avoid the falacy of its already containing larvae. A cover is

made for this consisting of a square of thin plank a few'inohes wider than the

dish, with a large hole occupying the greater rai't of its centre. In the four

corners are small holes into which are fixed four small upright sticks about

18" high so as to form the suppcrts of a miniature mosquito net made of

gauze or the material known as " leno," and is made close by means of

tin tacks, to the edges of the plank.

The whole thing can be lifted ofE and on to the dish, and when in position

a mosquito introduced into the net is securely confined. The triangular

corners of the board can be utilized to carry banana or syrup as food, or may

be smeared with mud in order to ascertain if the species ever deposit eggs

in such situations. It is best to experiment with females that have had a

feed of blood ; or, in the case of sylvan gnats, with specimens taken in the

open, as unless fully fed, they will rarely deposit their eggs. The form of

the egg boats, or groups in which the eggs are deposited, should be carefully

noted, and the larvas preserved, when sufficiently grown.
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It is rarely necessary to confine males as most species couple immediately

after escape from the pupa.

The above appliance is also useful for obtaining from larvse, large numbers

of individuals for use in observations on malaria, filariasis, &c, A piece of

cardboard is slipped under the opening so as to close it, and in this way the

contained mosquitoes can be carried without injury to the subject of

experiment, and liberated under his mosquito net by simply removing the

card and inverting the net.

The writer will be extremely grateful for any specimens collectors may

send him to the undermentioned address

—

G. M. GILES, M.B., F.E.C.S., Lieut.-Col., I.M.S.,

Byfield Mannamead, Plymouth,

England.

(Author of " A Handbook of the Gnats or Mosquitoes. " London :

John Bale, Sons, and Danielsson, 83, 85, Gt. Titchfield Street, Lon-

don, W.)

A PRODROMUS OF THE IND1A"N CULICIDM,
Two years' ago, when I took up the task of collecting the literature of

th« Culicidce, it is an actual fact that no more than four species were

recorded as having been found in all India. There was in fact

hardly any other known country with such scanty records of the sub-

ject.

The subjoined list includes 32 species, and I have little doubt the final

total of species will be found to be not far off a hundred, as new species

are constantly turning up, and I find that many European species are to

be met with in the Himalayas, while the wide range of climate of the

plains renders the occurrence of a wide variety of forms a practical

certainty.

The species enumerated below it must be understood are merely those

that have been verified by myself. When Mr. Theobald's work on the

collections that have been made for the British Museum appears, the

number will doubtless be largely increased. In the case of new species

it must be understood that the names are provisional, as it is very possible

that, though we are in coiTespondence, some may have been described

under a different new name by him.

The short descriptions are based on a systematic plan in which

only a few points are noticed, and the number preceding the name
refers to the position the species takes, or would take, in the system

of tabulation adopted in my recently-published Handbook of th«

group.

6
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Family CULICID^.
Subfamily CuLiciNiE.

Genus I. MEGARBINA, R. Desvoidy.

6. Megakhina immisericors, Walker.

(Caudal adornment yellow and black. Tarsi with certain broad bands

whitish. Thorax metallic green ; scales on costa blackish. Calcutta,

Travancore, Ceylon, Burma.

8. Megarhina sikkimensis, Giles.

Caudal adornment yellow and black. Tarsi with certain joints or

bands whitish. Thorax chocolate-coloured, with a greenish lustre.

Col. Brit. Mus. sent by Mr. G. A. Dudgeon.

Genus II. ANOPHELES, Meigen (1818).

5. Anopheles rossii, Giles.

Wings with four black spots on the white costa, and some of the

other veins with alternate portions white-scaled and black-scaled, form-

ing indistinct additional spots ; tarsal joints pale grey with minute

apical bands ; abdomen indistinctly banded, the lighter basal portion of

the segments greatly preponderating ; thorax without longitudinal

markings. Found throughout India.

15. Anopheles fuliginosus, Giles.

Wings very dark, but with three small white interruptions on the

costa ; abdomen uniformly black. The last two hind-tarsal joints white,

the rest black, saving a minute ring on articulation between the second

and third joints : apex of palpi white. Found throughout India.

16. Anopheles nigbrrimus, Giles.

Wings intensely black, except two very small yellow interruptions

on the costa, the outer one of which is sub-apical, and a few white

dots on the longitudinal veins ; abdomen entirely black ; tarsi with

apical whitish rings to some of the joints ; apex of palpi black.

This may possibly be identical with An. pseiidopictus, Grassi. Found

throughout India.

21. Anopheles lindesaii, Giles.

Wing not distinctly spotted, but with the costa and some of the

anterior veins black-scaled, giving a diifused darker appearance to this

portion of the wing, the rest of its scales being grey, with the excep-

tion of a small whitish spot at the apex of the wing ; tarsi without

bands. Thorax black, with a large well-defined patch, forming the
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greater part of the dorsum, grej, saving a very fine black median line.

Abdomen nearly bkok, the hinder border of the segments darkest.

Taken at Bakloh, Punjab Himalayas, and also at ISIaini Tal ; not

common.

Possibly purely a hill species. I have not been able to find its larvae.

Genus III. PSOROPHORA, R. Desv.

4. PsoROPHORA Sp.

9. Wings brindled with alternate ochreous and dark brown scales
;

apical and internal fringe with eight dark interruptions. Legs banded,

ochreous, and white. Palpi of 9 half the length of the proboscis.

Received from Major Close, I.M.S., Moradabad.

5. PsOROPHORA sp.

I am inclined to think that the above are identical, but the point

cannot be decided without comparison. Both are large insects covered

with woolly toraentum and looking much more like dung flies than

like ordinary mosquitoes.

Myingan, Burma. Coll. Brit. Museum.

Genus V. CULEX, L.

1. CuLEx MiMETicus, l*Joe. (1899).

Wings spotted ; anterior margin black, interrupted by three

linear, pale yellow intervals about equal to the black spots in length.

Body with smooth tomentum ? Abdominal segments with pale basal

bands ; tarsal joints with white basal bands. Proboscis banded. The

femora of the middle legs are thickened at the base. A small species

which mimics An. superpictus, the wings presenting a strong super-

ficial resemblance to those of that species. Length about 5*6 mm.

Taken at Bakloh, Punjab Himalayas, in May; at Shahjahanpur,

N.-W. P., in early October ; in the Nilgiri Hills ; and apparently

common all over India.

3. CuLEX ANNDLATUS, Schrank.

With five, or more rarely four, black wing-spots. Tomentum

smooth ; tarsi conspicuously banded ; thorax not dorsally orna-

mented
;
palpi of the male longer than the proboscis.

Bakloh, Naini Tal, in the rains.

4. CuLEX sPATHiPALPis, Rondaui (1872).

Wings with three black spots formed by accumulations of scales
;

tarsi with obvious bands ; tomentum smooth ; thorax dorsally
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ornamented with white marks ; palpi of the male rather shorter than

the proboscis, the last joint somewhat spatulate (approaching the

characters of Anopheles).

Naini Tal, in the rains.

13. CuLEX T^ENiATUS, Meigen.

C. elegans, Ficalbi (1889), C. rossii, Giles (1899), " Jour. Trop.

Medicine," p. 64.

Wings unspotted
;

joints of the tarsi with basal snow-white rings
;

thorax black with a pair of submedian, snow-white lines forming

a V behind, and two lateral semilunar patches, prolonged posteriorly

into fine lines of the same ; abdominal segments black with basal

white bands best marked in front ; nape with six silvery lines.

A truly cosmopolitan species, common throughout India. Varies

greatly in size. A dwarf variety from Calcutta is the smallest true

gnat I have met with.

21. CuLEX ALBOPICTUS, Skuse.

Wings unspotted ; tarsal joints banded white, on the first two

of the fore and middle, and on all those of the hind legs ; dorsum of

thorax traversed by a line of silvery scales for rather more than its

anterior half ; the pleurae silvery spotted ; abdominal segments

narrowly banded silvery, and with lateral silvery spots : femora

slightly tipped silvery.

Mr. Theobald regards this as a synonym of C. scutellaris, Walker,

but as the latter has three thoracic stripes, not one, I conclude the

species are distinct. Appears common all over India.

45. CuLEX IMPELLENS, Walker.

Wings unspotted ; tarsi brown with very minute basal lighter band

to all the joints, and a light knee-joint ; thorax unadorned, brown ;

abdomen brown, with yellowish basal bands to the segments. Proboscis

brown, with a broad yellowish band beyond the middle.

Shahjahanpur ; October. This corresponds with my notes on the

type, but, without actual comparison, the identification must not be

considered final. This species persists throughout the cold weather in

the N.-W. P.

V 45a. CuLEX TRITiENIORHYNCHUS, Sp. n.

Wings unspotted ; tarsi minutely basally banded pale ochreous

;

thorax unadorned, fuscous; abdominal segments fuscous, with rather
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narrow yellowish-white basal bands. Proboscis with three ochreous

bands.

Travancore—From Captain James, I.M.S.

46a. CuLEX PERTDRBANS, Walker.

Wings unspotted ; tarsi with lighter basal bands ; thorax unadorned
;

abdomen with ochreous apical bands. Proboscis with a single ochreous

band, a little beyond the middle. Wing scales of the usual form.

54. CuLEX DIVES, Schiner.

Wings unspotted ; tarsal joints basally white-ringed ; thorax

and abdomen dark brown, with minute white dots laterally. Apices

of palpi, bases of antennae, and frons white-scaled.

I have not personally verified the occurrence ofthis form, and perhaps

its habitat hardly entitles it to be considered an Indian species.

'' 63a. CuLEX PSEUDOT^NIATUS, sp. n.

Wings unspotted ; tarsi black with white rings formed on the

bases and apices of contiguous joints. Thorax black, elaborately

adorned with fine white lines (almost as in C, tceniatus, Meig.) ; abdo-

minal segments black with narrow basal bands : venter pale fawn.

The general colouration is an intense violet- black.

Mr. Theobald regards this as a synonym of C. notoscnptus, Skuse,

but there are several notable differences, and Skuse's description is too

minute to assume these as due to oversight.

Bakloh and Naini Tal.

V 64a. CuLEX GUBERNATORIS, sp. n.

Wings unspotted ; tarsi each with two bands, one at the base of

the first, the second over articulation between first and second joints

;

thorax sooty, with a roand anterior median and four lateral spots at

the corners of the notum ; abdominal segments black with large snowy

lateral spots, and a minute terminal median spot on the last ; venter

sooty. Allahabad Government House Garden.

V 98a. CULEX BIT^NIORHYNCHUS, sp. n.

Wings unspotted ; tarsal joints deep brown with ochreous bands at

base and apex so that two joints combine to form rings at the articula-

tions ; thorax unadorned, black, covered with mingled black and golden

scales ; abdominal segments black with distal ochreous bands. Pro-

boscis black with two ochreous bands at the tip and in the middle.

Travancore—from Captain James, I. M. S.
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95. CuLEX ATRiPES, Skuse.

Wings unspotted ; tarsi uniformly coloured ; thorax dark violet, with

prothoracic lobes, the pleurae, and a spot in front of the wings

silvery ; abdominal segments not banded, but with a silvery spot on

either side ; knees with a minute spot.

The specimens 1 refer to this species were received from Calcutta

and are considerably rubbed. I am very doubtful as to the identifi-

cation as the venter is not entirely silvery but more or less banded.

In the absence of perfect specimens, however, it is inadvisable to

attempt to establish a new species.

y 95a. CuLEX PANALECTORis (Alcock's gnat), sp. n.

Wings unspotted ; tarsi unhanded, nearly black ; thorax dark

mouse colour, adorned with lighter lines of the same tint precisely

as in C. tcematus^ Meig. ; abdomen sooty, dorsally unadorned, but

with lunate silvery apical bands to t;lie segments as in C. ventraUs,

Walker-

This species may possibly be C. ventraUs, Walker, but the wings do

not correspond to my notes on the much mutilated type in the

British Museum.

Received from Major Alcock, Superintendent, Indian Museum,

Calcutta.

97. CuLEX FATiGANs, Wied.

Wings unspotted; tarsi uniformly brown ; thorax with a median

and two lateral dark lines, the latter much the most conspicuous

;

abdominal segments brown, with basal whitish bands ; knees un-

spotted. This is a most puzzling species. Mr. Theobald tells me that

it would be possible to differentiate some 30 species or varieties more

or less running into each other. In most of these there are no signs

of thoracic ornament. He differentiates all, however, from C, pipiens,

L., by the closeness of the posterior transverse to the middle trans-

verse vein. In any case, during the dry weather, it is out and away the

commonest of Indian mosquitoes, and some of its forms are to be

found throughout the year. During the past hot weather it was a

perfect plague in Lucknow.

^ 99a. CULEX PULCHRIVENTER, Sp. n.

Wings unspotted ; tarsi unhanded, black ; thorax golden-scaled,

v^rith a fine median and broader lateral bare black lines; abdominal
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segment black, snowy basal bands, and the venter elaborately adorned

with golden snowy white and black markings.

Naini Tal.

100. CULEX FUSCANUS, Wied.

Wings unspotted ; tarsi unhanded ; thorax rather dusky, with grizzly

hairs arranged so that the ground-colour shows through as four (darker)

lines ; abdominal segments dusky, with light grey apical bands.

" East India.
"

1 have as yet met with no species corresponding to this description.

108. CuLEX coNCOLOE, R. Desvoidy.

Wings unspotted ; tarsi unhanded ; thorax pale red with three in-

distinct brown lines ; abdomen pale yellow with dark incisurse, i.e.,

apically lighter ; wings with the veins nearly nude.

Appears to be common all over India in the rains.

^ 122a. Cdlex micropterus, sp. n.

Wings unspotted; tarsi unhanded; thorax dorsally unadorned but

with white spots on pleurse ; abdominal segments black, with white

basal bands expanding into lateral spots, and a distal fringe of yellowish

hairs ; wings proportionately very small.

Allahabad, Lucknow ; in the rains.

\^ 130a. CULEX ALBOLINEATUS, sp. n.

Wings unspotted ; tarsi unhanded, brown ; thorax unadorned, black-

grounded, with bronzy tomentum ; abdominal segments black with

greenish-white basal bands and a broad brownish-white median line.

Shahjahanpur ; October.

131. CuLEX PIPIENS, L.

Wings unspotted ; tarsi unhanded, brown ; thorax pale testaceous,

unadorned, black when denuded ; abdominal segments reddish-brown

j

with yellowish basal bands, narrow in middle, but expanding laterally ;•

knees unspotted.

Naini Tal.

V 131a. CuLEX VIKIDIVENTER, sp. n.

Wings unspotted ; tarsi unhanded, dusky ; thorax chocolate-brown

with bronzy tomentum ; abdominal segments with yellowish basal

bands having a blunt backward median prolongation ; venter almost

naked, save for a few colourless scales, green in fresh specimens ; knees

with minute lighter dots.
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Mr. Theobald regards this as one of the numerous varieties of C.

fatigans, Wied., but the deltoid extension of the abdominal bands

makes it easily distinguishable in the I'resh state ; and it is moreover a

hill species, whose larvas are capable of maintaining them in pools in

the course of hill torrents.

150. CuLBX OBTURBANS, Walker.

Wings unspotted ; tarsi unhanded ; thorax with brown tomentum,

unadorned ; abdomen cupreous-greenish, with a white dot near the

tip.

Appears to be common all over India during the rains.

Subfamily Corethkin^.

Genus VII. CORETHRA. •

9a. CoRETHRA ASIATICA, sp. n.

Wings unspotted ; legs uniformly coloured, antennte unhanded
;

generally pale, the thorax with a faint darker median line.

Shahjahanpur, N.-W. P. ; October.

This is the first record of the occurrence of any member of the

subfamily, so far as I am aware, in Asia.
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BURMESE SNAKEtS.
NOTES ON SPECIMENS INCLUDING 45 SPECIES OF OPHIDIAN

FAUNA COLLECTED IN BURMA FROM 1st JANUARY
TO 30th JUNE, 1900.

By Capt. F. Wall, I.M.S., and Vety.-Capt. Geo. H. Evans, A.V.D.

(Read before the Bombay Natural History Society on 6th Feb., 1901.)

We have confined our remarks to departures noted from Boulenger's work,

incorporating a few notes of general interest.

(1) Ablabes pokphykaceus.—Four specimens, from Taounggyi, Southern

Shan States, east of the Salween River, and North Chin Hills.- Anterior chin

shields—contact with four lower labials (4). Ventrals—217. Colour—all the

adult specimens are of a pale brownish-lilac colour with from 14 to 17 large

elliptical links thrown transversely across the body and ending close to the

ventrals. These links are dark purplish-black, thinly outlined with dull

white, and enclose large islets of the ground-colour, or a slightly modified

shade of the ground-colour. They encompass from 6 to 8 scales vertebrally

in the fore-body, where they are longer than the interspaces, but decrease in

width posteriorly, where they become much narrower than the interspaces.

About mid-body a pair of longitudinal purplish-black stripes with dull white

edges appear, and as these pass backwards and become more distinct, the

links gradually fade. The first link, which lies on the neck, throws forward

a purplish-black streak to each eye, and a similar streak occupies the median

line of the crown.

Under parts dull white and immaculate.

A young specimen, 9^" in length, presents a very different aspect. The
ground-colour is dull yellowish-white, and the body is crossed by 15 dark pur-

plish-black elliptical bars on body and 4 t n tail, all equally distinct and of uni-

form colour throughout. These are picked out marginally with dull white, and

the longitudinal stripes seen in the hind-body of adults are entirely wanting.

Ingesta—a full-grown mouse (1).

(2) Amblycephalus andersonii.—One specimen from Taounggyi, Southern

Shan States. Length—'141"; tail 1^''. Inter-nasals—moie than J-rd, less than

^ prsefrentals. Prefrontals—|-i parietals. Ventrals—158. Subcaudals—35.

(3) Bu.NGAKUS c^RULEUS.—'Three specimens, variety viagnimaculata (2),

from Monywa and Meiktila, U. B. In a paper on snakes collected in Burma

in 1899, contributed by us to the Bombay Natural History Society's Journal,

Vol. XIII, No. 2, we gave a description of what we suspected to be a new
" krait," and mentioned that since the advent of the current year we had

obtained two more specimens from the Southern Shan States and Meiktila.

Since then we have received particulars regarding one of these specimens from

Mr. Thompson, to whom we were indebted for it. Mr. Thompson, it appears,

found f.he specimen in Monywa, U. B. (the locality our first specimen came

from) in 1893, and not in the Southern Shan States as reported by us, and was
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so convinced that it was a krait hitherto nndescribed, that he carried it

about for seven years from station to station till, through his kindness, it

finally reached our hands. Until such time as we have collected more speci-

mens and can positively separate it from B. cceruleus, we propose to refer to it

as Bungarus C(xruleus, variety magnimaeulata. Length— 4' (1); 4'-3|" (1).

Anterior chin shields—larger than posterior (2), and in contact with four

lower labials (2). Ventrals—226 (1); 228 (I). Yaviety-^semifasciatus.

One specimen from Rangoon (spirit specimen, old), Postoculars—1 li.

(two confluent). Anterior chin shields—contact four lower labials,

Sub-caudals—54.

(4) Bungarus pasciatds.—Seven specimens from Rangoon and districts

L. B, and U, B, Length—5'-9"
; tail 5f", This was an enormous specimen,

and was flushed near the Chinese Cemetery, Rangoon, and was surrounded by
natives. It took to water (a shallow pool), and refused to budge in spite of

stones and other missiles thrown at it. It made no attempt to escape, and was

finally despatched with a shot gun.

(5) Callophis macclellandii.—One specimen from the Pegu Yomas
(hills). Frontal—§-| parietals. Anterior chin shields—contact four labials.

Ventrals—229, Colour—light red with thirty-one thin black white-edged

bands round body and four round tail. These black bands are complete («.e,,

ventral) and one scale in breadth. The intervals are 6—7 scales broad and

have a small black spot on each side midway. A broad black collar with

equally broad white bands across head behind eye, anterior to which the head

is again uniform black excepting labials, which are white.

Under parts pale pinkish-yellow with large black islets implicating 3-4

ventrals between each black band in whole length. Chin and throat uniform

whitish.

This specimen was most unfortunate : he was trodden on by a wounded

elephant while going over soft ground, and despite this fact was undamaged.

It was, indeed, bad luck to be bottled after such a narrow escape.

(6) Callophis maculiceps.—Two specimens, Moulmein and Rangoon.

Ventrals— 185 (1) ; 188 (1).

(7) Cantoria violacea.—One specimen from Wakema, L, B. Frontal

—

greater than distance to end of snout. Anterior chin shields—contact four

labials (L). Ventrals—260. Sub-caudals—53, Colour—the cross bands are

pale yellow, and number 56 on body and 13 on tail.

(8) Cerberus rhynchops.—Twenty-two specimens from Rangoon,

Moulmein, and Myaungmya, L, B,

This species is extremely common in Rangoon, and judging from the numbers

that we have met with in certain creeks connected with the Rangoon river,

they must exist in many thousands. We have been accustomed in our

evening walks to visit frequently one little creek in particular. This clannel

is about 10 yards across where it enters the river, but half a mile inland
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narrowing more and more till eventually it is nothing more nor less than

a drain a couple of yards wide. In this drain, which is some 300 yards long,

we frequently see as many as three of these snakes in an evening, often

more. At low tide, when the water is more or less stagnant in the ditch,

they are commonly seen lying quite still on the mud, partially or wholly

immersed, at other times moving slowly in quest of food, searching and

prying into every crevice and corner, as they move stealthily along the bank,

sometimes wholly disappearing down a crab hole for a minute or more, but

generally keeping in the drain and only wandering, so far as we have been

able to ascertain, on to the adjacent land which is flooded at high water

or, what is more probable, are left there when the tide recedes. Sometimes

they practice a curious and interesting manoeuvre as follows :—Lying

perfectly still for an interval with their length parallel to the run of the

ditch, they cautiously make a sweeping movement with the caudal extremity

of their body across the drain, first on one side and then on the other, thus

driving any creatures within reach, forwards within their sight and sometimes

within their grasp. At high water the current appears to stimulate them

to active movement, and at this time they may be swimming vigorously or

hiding behind some object which breaks the force of the current, where they

will lie waiting for creatures to be brought within their grasp. As a rule,

they move with the tide allowing themselves to be carried on, and the

majority return on the ebb in preference to being left where the water is

scanty or absent. At the last of the ebb, where the increased incline in

the bed towards the mouth of the creek causes a rapid flow, they may

be seen coming down frequently (a dozen or more in the course of a few

minutes), and here with their caudal extremities they often lash themselves

to any convenient object—an anchor rope, bamboo stake, or submerged

branch—and from this purchase sway to and fro in the current. We have

observed them lying on branches overhanging the stream even to a height

of three feet and more above the water, having doubtless been left there by

the ebbing tide. They are not easily alarmed, for one can get within a yard

or two of them without much caution. We have often jumped the ditch

close besids them, and then placing a cane beneath them tossed them into the

air in order that they might fall on the road hard by where they could be easily

captured. On land, when aroused, they are extremely active, and strive to

escape rather than menace, except when a stick is placed across the back, or

they are grasped by anything, when, like other snakes of the most timid disposi-

tion, they will strike and bite the offending object with great malice. In the

process of catching them we have observed that they emit a peculiar and

unpleasant odour not dependent on the evacuation of the cloaca. We, on

one occasion, found a mud fish in the act of being ingested, but their chief

food in these creeks, at any rate, appears to be the walking perch which are

extremely plentiful, and it is generally the fry that is selected
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We have kept several specimens in captivity, and even in the earliest days

of their incarceration they have been wonderfully phlegmatic and pacific,

taking no notice of objects thrust at them or even rapping the glass, not even

retracting the head when their snouts lay in contact with the glass on the

other side.

(9) Chrysopelea oknata.'—Eleven specimens from Rangoon Thayetmyo,

L.B., and Taounggyi, Southern Shan States. Anterior temporals—one (R and

L) (1) ; this was occasioned by a confluence of what should have been two.

Labials—9, 4th, 5th, and 6th touching the eye (R and L) (1) ; 10, 5th and 6th

touching the eye H (1); 10, 5th and 6th touching the eye L (1). Anterior

chin shields—contact with six lower labials R and L (1). Scales^—keeled in all

specimens, sometimes indistinct. Ventrals—two last (as well as anal) bifid (1).

Sub-caudals—93.

Ova—Two enlarged ovarian follicles—27th May, 1900.

Nine eggs (five in one ovary, four in the other) 29th June, 1900. Ingesta-

Gecko

—

Hemidactydus frenatus (1) ; a gecko's tail (1) ; a lizard^ Calotes versico-

lor (1).

It is worthy of note that before the advent of the rains we procured two

specimens only, vis., one from Thayetmyo, L. B., and the other from Taoung-

gyi, Southern Shan States. After the rains broke in Rangoon (about 30th

April) during the months of May and June we obtained nine specimens, all in

Rangoon; (with the exception of a break from 6th to 14th May, it has rained

more or less continuously in Rangoon since 30th April, before which date we

had no rain).

(10) Coluber oxycephalus.—One specimen from NyounglOn (Amherst

District), L. B. Frontal—less than distance to end of snout. Anterior chin

shields—contact with five lower labials. Scales—^in 23 rows usually, some-

times 24, but nowhere 25. Sub-caudals—131. This was a fine specimen,

and measured 7', tail l'-8^''. He was perched in a tree overhanging the bed

of a dry nulluh, in which some Karens had dug a sand well. The Karens lit

a fire under the tree in order to do some cooking ; the smoke ascending to

the branches caused him to beat a hasty retreat ; he came down straight

through the party and was captured ; he was very vicious at first, and made

a low hissing noise. None of the Karens volunteered to carry the snake to

camp, as they said though the bite of tLe snake was not fatal, the pain and

swelling occasioned by it would assuredly lay a person up for three months.

The snake some days previous had received a dah cut a little distance

from the tail ; the vertebral column was severed, and the wound was full of

maggots, otherwise the specimen was perfect.

(11) Coluber radiatus.—Seven specimens from Rangoon and Prome,

L. B., Myingyan, U. B., and Taounggyi, Southern Shan States, Length

—

5'-3"
; tail 11^". Temporals—one anterior (R and L) (1). Scales—19 (7).

Colour—a very young specimen we received is exactly similar in markings



BURMESE SNAKES, 615

to adults, but had not the same richness of colour; (the specimeit had, how-
ever, been in spirit some time).

(12) Cylindpophis EUFUS.—One specimen from Bhamo, U. B. Scales

—

19. Sub-caudals—6. 2ud, 3rd, 4th entire ; remainder divided.

(13) Dendrophis pictus.—Five specimens from Bassein, Pegu, Salween,

Rangoon, L. B, Frontal—less than distance to end of snout (1). Post-

oculars 3, R and L (]). Temporals (1), Anterior R, and L. (1). Ingesta—

a

tree frog too digested to recognize (1), One in captivity was very timid
;

when originally caught by the tail its efforts were confined to struggling to

escape. It did not menace at all. When caged it cringed when the glass was

tapped, and readily sought the remotest part of the cage to avoid molesta-

tion ; never striking.

DiPSAS CYANEA (?)—A slough was sent us by a gentleman residing near

the large Kokine lake, some four miles from Rangoon town. Be found the

slough in an upstair bed-room of his house. With the exception that half

the tail was missing it was perfect. Length—4'-7"
; tail (?) Labials—7 (3

and 4) touching the eye, R and L, Anterior chin shields—contact four labials

R and L, Scales—mid-body 23. There is little doubt in our minds

that this diagnosis is correct. The locality is some three miles from

where we procured our first specimen already recorded.

(14) DiPSAS iiEXAGONOTUS.—Nine specimens from Rangoon, Thayetmyo,

Bassein, L. B., Mandalay, Eatha, V. B., and Taounggyi, Southern

Shan States. Anterior chin shields—contact three labials, L. (1). Scales 19

(8), 21 (1). Sub-caudals—89. Ingesta—Lizard, probably Calotes mystaceus

much digested (1). Ova—one captured 17th June, 1900, contained six eggs,

the largest of which measured H" X 2%". These were hardened in alcohol,

but we failed to discover any rudiments of an embryo.

(15) DiPSAS MULTiMACULATA.—Thirteen specimens from Rangoon,

Thayetmyo, Myaungmya, L. B., and Taounggji, Southern Shan States. La-

bials—9, 4th, 5th, and 6th touching eye, L. (1). Ova—seven eggs deposited

19th to 21st April (already recorded in B. N. H. Society's Journal, page 534,

vol. XIII). Desquamation—one in captivity shed a slough 16th May, 1900,

and again 1st August, 1900, being a week over the latter process,

(16) DiSTiRA LAPEMiDOiDES.—Two Specimens from Bassein, L. B.

(17) DiSTiRA EOBUSTA.—One specimen from Pegu, L. B.

(18) Dryophis mycterizans.—Twelve specimens from Pegu, Prome,

Thayetmyo, L. B., Pagan, Mandalay, Ye-U, U. B,, and Taoinggyi, Southern

Shan States. Loreal—present (4), This may or may not separate the third

labial from the prsefrontals. Ventrals—197 (1), 202 (1), 206 (1), Sub-cau-

dals—129 (1). One specimen, collected by a Burman, which reached us 23rd

May, 1900, contained three apparently mature young. There was no vestige

of an egg envelope, and they would accordingly have been discharged as

young. One by two kinks was folded into three, and all were much convoluted
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and mixed up with one another, so that at parturition it appeared as if all

would have been discharged en masse in a sausage-shape mould. Whether

this knotted condition was the result of contortions made in their death throes

after immersion in spirit, which is possible, we cannot more than conjec-

ture at. It is remarkable that no specimen was obtained in or about Ran-

goon,

(19) Dryophis prasinus.—Six specimens from Eangoon, Moulmein, L.

B., Ye-U, U. B,, and.Taounggyi, Southern Shan States. Frontal—less than

distance to end of snout (5), (?) (1) ; equals parietals (3), less than parietals

(1), greater than parietals (1), (?) (1). Temporals—1, anterior R. and L. (2),

R, (1),C?) (I), the remainder 2 anterior. Labials—9, with 5th and 6th

touching the eye, R. and L. (1). Anterior chin shields—contact 5 labials (1).

sub-caudals — ISl. Ova—one specimen, recently procured by a Burman and

received by us on 23rd May, 1900, contained seven eggs with no trace of an

embiyo,

(20) Enhydrina valakadien,—Six specimens from Myaungmya and

Arrakan, L. B. The one from Arrakan was much mutilated, and its identity

could, therefore, only be guessed at,

(21) Gerardia prevostiana.—One specimen from the Rangoon river.

Frontal—greater than distance to end of snout. Ventrals—145. Colour

—

all the parts referred to in Boulenger's work as white or whitish were bufE

in our fresh specimen.

(22) HiPisTES HYDRiNDS.—One specimen, from Moulmein, L. B, Scales

—

midbody 42-43. Ventrals—171.

(23) HoMALOPSis bdccata.—One specimen from Bassein, L. B. Frontal

—

less broad than supraocular, transversely divided. Loreals—two (1+1).

Postocular—one, R. and L. Labials—13, R. and L., none touching the eye.

Ventrals—157.

(24) Hypsirhina enhydris.—Seven speci^lens from Prome, Bassein,

Thaton, and Thayetmyo, L. B.

Frontal—greater than distance to end of snout, (4) ;
greater than parietals

(2). Anterior chin shields—contact with three labials, (3) ? (3). Ventrals

—

171 ; last bifid (1). Sub-caudals—74, (2) ; 75, (1) ; 76, (1).

(25) Lycodon aulicus.—Eight specimens from Rangoon, L, B., Ye-U,

Meiktila, U. B., and Taounggyi, Southern Shan States, Postoculars—3 R, (1).

(26) Lycodon fasciatus.—Two specimens from North Chin Hills and

Southern Shan States, Already recorded in the B. N. H. Society's Journal,

Vol, XIII, page 372. Loreal—Does not touch the internasals.

(27) Naia bungarus.—Three specimens from Minhla, U. B., and Anda-

mans. The specimen obtained from the latter place was given to us by

Captain Fitzpatrick, I. M. S., who informed us that it was the only record of

this snake having been killed at Port Blair, for two or three years, at least

so old residents at Port Blair informed him

.
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(28)\Naia TRiPUDlANS.—il/onoceZZMS.—Twenty specimens from L. B. and
U. B. Anocellus—ivi specimens, one from Thayetmyo, L. B., the gther
from Meiktila, U. B. Ingesta—one contained four mice. On the 15th May,
1900, two were found coiled together under a stack of wood in a timber yard.

They were promptly despatched and both proved to be monocellate females.

(29) PsAMMODYNASTES PDLVERULENTUs.—Two Specimens from Kangoon.
Labials—8, 3rd, 4th, and 5th touching the eye (2). Ova—one killed on 11th

January, 1900, contained ten eggs, (five in each ovary), small, immature ? and
with no trace of embryo. Both specimens were obtained alive. The first, an
adult, was caught on a grassy slope in a weU-wooded part of country. This

specimen was very active, and made strenuous eftortsto escape when liberated.

When molested, it poised in a menacing attitude with head, neck, and

anterior part of body retracted, and erect ; but beyond repeated rapid

protrusions of the tongue, it exhibited no anger, and we could not get it to

strike. From this attitude it would lunge itself forward, almost jump and

by repeating this action make vigorous efEorts to reach cover. The second

was a hatchling 4|" long, which we found on the 8th June while crossing a

road, running through dense jungle, and in its efforts to resist capture it

literally progressed by a series of leaps. In effecting this the fore-body for

a third or so of its length was erected, and each jump must have measured

at least 3" to 4". We liberated and watched this little creature repeat this

performance on subsequent occasions. When a cane was laid across it it

immediately wrapped its caudal extremity round, and struck out with open

jaws. In captivity it was simply astonishing to see with what ease it could

attach itself and crawl along perpendicular sides of its prison bottle, which

was about 4" in diameter. In colouration it was exactly similar to adult

specimens.

(30) PsAMMOPHis coNDANARUS.—Four Specimens, from Prome, L.B. and
Taounggyi, Southern Shan States. Sub-caudals—71. Ingesta—A lizard, Calotes

versicolor ?, partially digested (1).

(31) Python molueus.—One specimen from Minhla, U. B.

(32) SiMOTES CRUENTATUs.—Nine specimens from Mandalay, Bhamo,
U.B., and Rangoon, L. B, Loreal —Absent E. and L. (1), this owing to a

confluence with prefrontals. Temporal—anterior absent E. and L. (1)

owing to almost total confluence with parietals. Labials—7, 3rd and 4th

touching the eye R. and L. (1). All these peculiarities occurred in the same
specimen. Anterior chin shields— contact five labials R. and L. (1). Ven-
trals—170, (I). Four were captured alive and kept ; they were all very

timid, and could not be provoked to strike,

(33) SiMOTES CYCLURUs,—Nine specimens from Rangoon, Salween, L. B.

and Taoungpyi, Southern Shan States. Prasoculars—one, R. and L. (1) j one

R. (1), (i.e., the sub-ocular of Boulenger is absent). Temporals—one anterior

E. (2), 1 L. (1). Scales—21, (1). Sub-caudals—37, (2). Colour.^The speci-
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men obtained from Shwegun on the Salween River is deserving of mention.

This was a light brown with a ruddy tinge in the ground-colour, many scales

edged either whitish or blackish and so arranged as to form streaks. Eleven

subovate large black-edged vertebral spots on the body, and two on the tail.

Head markings unusually distinct. This specimen had also only one prseocu-

lar R, and L. (i.e.,) the sub-ocular of Boulenger was absent. One captured

alive was remarkable in having the entire belly coral red, and was profusely

spotted within the angulate ventrals, but immaculate beneath tail.

(34) SiMOTES THEOBALDi.—Three specimens from Thayetmyo, L. B.,

Shwebo, and Ye-U, U. B. Nasals—In one specimen undivided L, undivided

? R. Postoculars—one E. and L. (1), the lower being confluent with fifth

labial. Anterior chin shields—Contact with five lower labials R. and L. (1),

R. (1). Ventrals -164, (1) ; 168, (1) ; 180, (1). Sub-caudals—30, {!) • 33, (1) ;

39, (1). One, a young specimen, exactly resembled the adult form except

that the colours were perhaps clearer, and the marks better defined.

(35) SiMOTES viOLACEUS.—Six specimens from Katha, U. B., and Taoung-

gyi, Southern Shan States. Variety semifasciatus—5. Frontal— greater

than distance to end of snout (5) ; slightly greater than parietals (2^ ;

slightly less (1). Temporals—two anter'or R. and L. S. (1), L. (1). Anterior

chin shields—In contact with five lower labials R. and L. (1), 3 L. (1).

Ventrals—157, (1). Sub-caudals—29, (1) ; 30, (1) ; 31, (1) ; 32, (1) ; 33, (1).

We have frequently remarked upon the diversity of colouring and markings

in the genus Simotes, and of all the Simotes we know, we think perhaps

this species surpasses its fellows in variation.

Three of the above specimens (semifasciatus together with the next fascia-

tus) we received in the same bottle from Katha, and before removing them

we were fully prepared to find four separate species, and certainly never

thought that all would prove of a like kind. One was light brown (the

colour of weak tea with milk), a second was of a deep brown (the colour

of a dark varnished cedar-wood pencil), a third blackish. These three

were crossed with narrow black irregular bars, 1-2 scales wide, distinct

vertebrally, but broken up laterally to contribute towards a general sparse

mottling in the flanks. The intervals were 3-4 scales wide, Ihe chevron

head, and other markings were less distinct in the light specimen,

and more so in the dark specimen. The two specimens from Taounggyi

were of a rich purplish-red colour with very similar bars, except that each

bar was alternately distinct and less distinct. Variety—/ascmiws (l),i3 what

we propose to designate the fourth specimen we received from Katha.

Frontal—greater than distance to end of snout, and greater than parietals.

Temporal—two anterior, R. and L. Sub-caudals—32. Colour—Light brown

(colour of weak tea with milk), with 19 cross-bars on body, and three on tail.

These bars involve 1-2 scales, and the intervals 7-8 scales, and are equally

distinct in the whole length. They are of the same colour as the ground
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(28) Pkinia inornata,—The Indian Wren-Warbler.

Oates,'^o. 466: Hume,'So. 543.

Very common. Breeds from beginning of June to middle of September.

It breeds in the indigo, sugarcane, surpat grass, and ekre. Numbers of nests

and eggs get destroyed every year when the indigo is cut. Several times I

have found nests and eggs in the plant brought to the vats. Five are the

normal number of eggs. I once took six, I laave only one pinkish-coloured

egg ; they are very rare, I have many of both the other types mentioned in

" Nests and Eggs."

Family Laniid^.

Subfamily Laniince.

(29) Lanius NiGKicEPS.—The Black-headed Shrike,

Gates, No. 475 ; Htme, No. 2f)9.

Very scarce here. I have only secured a single specimen and seen several

others. The earliest arrival was noticed on t'le 22nd October, My single

specimen was shot on the 15th May,

(30) L, TEPHRHNOTUS,—The Grey-backed Shrike,

Gates, No. 477 ; Hume, No. 258.

I have found this species almost as rare as the last one, but Mr. Scroope,

who has had better opportunities of moving about the district, says it is

not uncommon during the cold weather, especially near sugarcane. Earliest

arrival noticed on the 5th October, and latest seen on the 4th May,

(31) L. CRISTATUS.—The Brown Shrike.

Gates, No. 481 ; Hume, No. 261.

Abundant during the cold weather. The earliest arrival was noted on the

27th August, and the latest on the same date as the last species. This is one

of the earliest of our cold weather visitants.

(32) Tephrodor.vis pondicerianus.— The Common Wood Shrike.

Gates, No. 488 ; Hume, No. 265.

We have never come across this species in the subdivision, but near

Darbhanga and Somastipur it is not very rare. It cannot, however, be said

to be common anywhere. I saw a pair building in March, but the nest was

deserted, and another pair shot on the 17th May were evidently breed-

ing.

(33) Pericrocotus speciosds.—The Indian Scarlet Minivet.

Gates, No. 490 ; Hume, No. 271.

On the 31st January a male Minivet, of what I took to be this species,

was seen by me near Narhar. It was one of the black backed species, with

red and black tail, and I do not know what other species it could have been.

I am well acquainted with this species, having often shot it in Cachar, Un-
fortunately I was unable to secure the species, and have never come across

another.
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(34) P. ROSEDS.—The Rosy Minivet,

Oates, No, 499 ; Hume, No. 275,

This species was procured in Behar by Hodgson, but I have never come

across it within our limits.

(.S5) P. PEREGKiNUS.—The Small Minivet.

Oates, No. 500 ; Bume, No. 270.

Very common. It breeds from the end of March to middle of June, most

eggs being obtained in the latter month. Hume invariably found their nests

at a considerable height from the grnnnd, but most of mine were taken at

heights varying from 9 to 15 ft. The larger number were situated on young

mango trees, one or two were on babools {A , arahica), another was built on

the nearly leafless branch of a pipal i F. religiosa> near where a pair of

Buzzard-Eagles {B. teesa) had their nest. Only three nests were got on

immense mango trees at heights varying from 30 to 50 ft. It is almost

impossible to locate the nest, unless the birds are watched carefully, so closely

on they resemble the tree on which they are built. I once found a young

one and three fresh eggs in a nest ; but three are the usual complement, and

some birds only lay two. The eggs of this species vary considerably in shape

and also cclour, some of mine being nearly spherical, and others more oval'

and in colour they vary from a pale greenish-white ground with brown mark-

ings to a beautiful blue ground also with the same markings,

(36) P. ERYTHROPYGius.—The White-bellied Minivet.

Oates, No. 501 : Hume, No, 277.

I have never come across this species, but Oates records it from Tirhut,

and it may be found within our limits,

(37) Campophaga melanoschista.—The Dark Grey Cuckoo-shrike.

Oates, No. 505 ; Hume, No. 269.

A rather scarce cold weather visitant. I can find no notes as to date of

arrival or departure. Mr, Scvoope has come across it several times, in the

same place, near Madbubani,

(38) Gradcalus macii,—The Large Cuckoo-shrike.

Oates, No. 510 ; Hume, No. 270.

Fairly common during the cold weather. First arrival noted on the 29th

September ; it leaves at the end of March. I have never found it breeding

here.

Family Oriolidce.

(39) Oriolus indious.—The Black-naped Oriole.

Oates, No. 514 ; flume, No, 471,

On the nth January, 1898, I saw an oriole, west ofNarhar, which was

probably this species. It was close enough for me to distinctly see that it

had a black nape. It was neither 0. melamcephahis nor O. Jcundoo, both

common birds here,
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(40) O. KUNDOO.—The Indian Oriole.

Oates, No, 518 ; Hume, No. 470.

Only a seasonal visitant here. The first arrival was noted on the 20th

March, and it leaves in November. It breeds from the end of April to

the first week in July. All nests taken were situated in either mango or

sissoo trees with one exception which was built in a fork of a jack (-4.

integrifoli(i) tree. They were from 10 to 30 ft, from the ground. The nests

have far more grass stems about them tlan those of 0. melanocephalus, and are

not, in my opinion, nearly so neat as those of this species. I have never

found more than three eggs in any nest, sometimes there only being a single

young one. I have also taken a fresh egg and two incubated ones out of

the same nest. I once saw a female koel (i?. honorata) robbing a nest of this

species ; before my arrival she had already disposed of one egg, and the

oriole was flying round her screaming vociferously. I finished the robbery

as, had the eggs been left, the koel would probably have disposed of them

also, and they were much safer in my keeping. An oriole was seen one

evening flying over some water, its tail-feathers being now and then partially

immersed in the same. I could not make out whether it was drinking or pick-

ing insects off the surface.

(41) O. MELANOCEPHALUS,—The Indian Black-headed Oriole.

Oates, No. 521 ; Httme, No. 472.

Very common. Permanent resident, breeding from March to August. In

the latter month, however, all nests contain young. The nests taken were

invariably situated on mango trees from 12 to 30 ft. from the ground. I

have never got more than three eggs from a nest ; one contained a single

highly incubated egg. The eggs of this species are smaller than those of

the last species, and are, I think, more elongate. The following are the

colours of the soft parts of a nestling yet in down :

—

Bill, rosy pink, pale

plumbeous at tip ; iris, light brown ; legs, pale plumbeous ; claios, pink.

Family Sturnidce.

(42) Pastor roseus—The Rose-coloured Starling.

Oates, No. 528 ; Hume, No, 690.

A very rare bird in this district. I have only a single specimen, a male

shot in some thorn jungle on the 14th December. It was the only one of

its species, and was feeding in company with S. contra and M, lengahnsis.

Another was seen at the same place on the let March in company with a

pair of S. menzbieri. Mr. G. Dalgliesh shot one, in the latter month, out of

a small flock which were with some mjnahs in a carrot field at Dalsing

Sarai.

(43) Sturnus menzbieei.—The Common Indian Starling.

Oates, No. 532 ; Hume, No. 681.

A common cold weather visitant. It arrives in October and leaves in

March

.
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(44) Stuknia malabarica.— The G-rey-headed Myna.

Gates, IS'o. 538 ; Hume, No. 688.

Very common. It commences building in the middle of April, but does not

lay till the middle of May, and goes on till the middle of July. Most of the

few nests taken were in holes in mango trees, usually old holes formerly

tenanted by woodpeckers or barbets, but I have seen them take possession

of !i newly-excavated one, turning out the rightful owners, I have never

found more than four eggs in any nest, and on one occasion, one contained

only a single young one.

(45) Temenuchus pagodarum.—^The Black-headed Mynah,

Oates, No, 644 ; Hume, No. 687,

I have never seen it wild in the subdivision, but Mr. Scroope found it

common in the neighbourhood of Pandoul in the south of the district dur-

ing June, but saw it nowhere else. He also found it breeding there in a

hole in a Siris tree (J. spedosa) in July. I saw a young bird in a cage that

had been got from a nest there. I believe they disappear from there

after breeding, as on visiting Pandoul about Christmas time, I was told that

they had just returned again. Near Baghownie, however, they are not very

rare and are resident. At one place, four or five miles from the factory one

or two are nearly always to be seen, I was unsuccessful, however, in finding

their nests, though a female shot in July was certainly breeding, Mr. G.

Dalgliesh has also procured specimens near Dalsing Sarai.

(46) AcRiDOTHBRES TRiSTis,—The Common Mynah,

Oates, No, 549 ; Hume, No, 684,

Abundant everywhere. I have often found their nests on trees and

palms, A peculiarly coloured specimen shot at Jainagar has been recorded

in this Journal, I saw a deformed bird, with a regular humped back,

several times at the same place.

(47) A. GiNGiNiANDS.—The Bank Mynah,

• Gates, No. 551 ; Hume, No. 685.

Very common locally; it breeds here in numbers in the banks of the Kamla

from the middle of April to the beginning of July. I have never found more

than sixteen pairs breeding in company, sometimes there being only three

pairs together. In 1899 many nests were washed away by the river rising, six-

teen were destroyed in April and two in June, and on the 10th of the latter

month, a nest containing two eggs was found which was also washed away

by the 13th. Numbers of these Mynahs congregate in the indigo fields while

the plant is being cut, picking up the numerous insects found there; they

also keep much with cattle, sometimes picking insects off the animals' legs,

(48) ^^^THiOPSAE Fuscus.—The Jungle Mynah.

Gates, No, 552 ; Hume, No, 686,

Fairly common, but much scarcer than the former species. I do not thin"k

they breed within our limits as I have never come acrosf their nest, nor



THE BIRDS OF THE MADHUBANI SUBDIVISION. 631

have I noticed the birds during April and May. They probably go to Nepal,

which is close at hand, during that period. On the 28th June I saw a young

bird whioli hid probably left its nest about the middle of the month.

(49) STDRNOPASroR CONTRA.—The Pied Mynah.

Oates No. 555 ; Hume, No. 683.

Abundant. Breeds from the third week in April to the middle of July.

Besides building in trees, I have found nests in Palmyra palms {B.

fiabelhforviis) and in bamboos. Hume says" As a rule these birds do not build

in society "; here they nearly always do so.

(To he continued?)
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"KILLS" BY CARNIVOROUS ANIMALS.

Some bemakks on the method of their identification.

By W, a. Wallingbr, Divisional Fokest Officer, Dharwar.

{Read before the Bombay Natural History Society on 6th Febriiary, 1[)01,)

Most men who have gone in for large game shooting at all exten-

sively in India learn—as indeed they should—to distioguish more or

less readily between a " kill" by a panther or a tiger, snd one directly

attributable to other carnivora, such as hyenas, wolves, wild dogs, etc.

The distinctive features are usually pronounced and unmistakeable.

Old hands, who must, I fear, find many shortcomings in my observa-

tions, will, perhaps, forgive me for giving some prominence to these

distinctive features here, for the benefit of young, and therefore less,

experienced sportsmen. That no number of rules laid down by any

inductive or deductive system of theoretical reasoning can ever, in any

branch of big game shooting, do away with that all-important factor

experience almost goes without saying ; but to place on record general

rules, which, according to individual sportsmen, appear to regulate

wild animals not only in taking life, and producing the phenomena

known as " kills, " but in their other ways and methods of procedure

is bound ipso facto to be of some benefit to all concerned. For instance,

there are signs of the presence of a tiger in a jungle, which, though

they may be very apparent to a really good shikari, are ignored or

undervalued by men of less experience. In sport as in all else,

theory is in itself of no use, except in so far as it makes us believe in

the connection of phenomena (Goethe).

I.—Maxims regulating Panther " Kills.'^—The following maxims

which govern ''kills" by panthers are, therefore, stated with all

deference in the order of their importance i—
(i) Marks of the four canine teeth are always clearly observable

on the throat,

(ie) The carcase is dragged, and not—save under exceptional

circumstances—lifted

.

(iii) The carcase is usually moved, even if not in an exposed position.

(iv) An effort is made to hide the carcase either (a) by depositing

it in a nullah, (b) up a tree, or (c) by deliberately covering it

with leaves and grass,

(«) The region of the pelvis is the point from which the consump-

tion of the carcase is started, the tendency being to work

towards the chest.



" KILLS "BY CARNIVOROUS ANIMALS. 633

{vt) The skin, and even long hair, is consumad.

{vii) The stomach is never ruptured, nor are the intestines injurec^.

(viii) The outline of the unconsumed portion of the carcase,

when seen early enough, is remarkably even and clean ; the

ribs looking like the work of a butcher's saw.

{i(c) Signs on the ground of a struggle for life on the part of the

animal killed, or even of extreme terror before death, are

practically absent.

{x) Marks of claws maj be visible on the shoulders or elsewhere.

(xt) Blood is conspicuous by its absence, both in the carcase,

and around the " kill,"

The inclination to drag a " kill" is very pronounced, and, unless

suddenly carrying avpay a dog from a human abode, they make no

effort to lift a " kill." Even under these conditions, they will start

dragging as soon as the first feeling of alarm -^which such a daring

deed must no doubt invoke—has worked off.

I had a good greyhound carried off one night from my tent in the

Nandgaon Range of the Nasik District, some years ago, without

knowing anything about it till the next morning. With the exception

of the " pugs" of the panther for about 50 yards, there were no signs

of the fate of the dog; but when this distance had been reached,

although the panther was a big brute, and had killed a good sized

bullock two days previously, he deliberately put the dog down, and

started to drag.

IT.—Distinction between Tiger and Panther " Kills."—As to whether

a particular carcase is the property of a tiger or a panther, in the total

absence of " pugs," we have nothing, as far as I am aware, to guide us,

except (a) the size of the teeth-marks, (6) their position, (c) the size of

the animal killed, and {d) other information of the presence of a tiger

in the vicinity.

III.— Unusual " Kills."—Beating for a panther in the Dharwar

District last February, the men suddenly came to a standstill, and

undertook a hasty but general retreat. After a protracted delay, the

cause of which I was naturally unable to fathom, they came along,

bearing on a pole, a tiger cub ! The animal (4| feet to 5 feet) had

been killed by a panther, quite 24 to 36 hours previously. It had

not been eaten by the panther, nor had any other animal touched it.

The teeth-marks were on the throat (Condition I), and if further

evidence were required, the panther hud the night before slain a
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young buffalo, about half a mile from the spot, and there were,

moreover, " pugs" even closer. The mother was shot by the late

Mr. Dunlop at Christmas ; and the subsequent history of the cubs is

distressing. One, as we have seen, was killed by a panther ; and

another was shot, in a starving condition, by Mr. Cox sometime

later.

But perhaps the most extraordinary " kill" ever seen by me was at

Christmas. A panther killed a cow, which, when seized, gave birth

prematurely to a calf. The cow was ignored, and the calf treated as

an ordinary kill." (Conditions II, III, IV a and c, and VII).

Looked at from an ethical standpoint, of mercy and absence of

cruelty towards their prey, tigers and panthers must undoubtedly be

given credit for taking the lives of their victims most expeditiously,

and therefore most mercifully. The approach, as a rule, is a stealthy

one (of itself merciful) and death must be almost instantaneous. Very

different, as we have seen, is the condition of things where wild dogs

are concerned, and the methods adopted by wolves, and more

particularly by hyaenas, can hardly be regarded with toleration

by mankind.

Since writing this paper (for which I have been collecting materials

for several years) my attention has been drawn to the fact that

Mr. Inverarity has already dealt with the subject. Through the

kindness of the Honorary Secretary, in sending me the Journal, I have

been able to read his valuable paper, which is to be found in Vol. III.

To aspire to the knowledge displayed, and the vast array of personal

experiences cited, is for me impossible. I am only thankful to find

that his opinions so nearly coincide with my own ; ana I would

refer all interested in this question to that volume.

IV.—Applicability of the Maxims to Tigers.—The foregoing remarks

have, it will be observed, been restricted exclusively to panthers. I

myself feel disposed to consider all of them as equally applicable to

tiger " kills." But my experience is somewhat limited, and subsequent

discussion with men who can lay far greater claim to knowledge and

experience has shown that some divergence of opinion exists. It

appears, for instance, that it is no uncommon feature for a tiger to

grasp the back of the neck of its victim and not its throat, though I

have never observed this circumstance myself.
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Among other instances of a similar character I can recall a typical

case of a tiger that I did not shoot in the Surat Dangs. This animal,

I calculated, must, during the night, have walked quite 15 miles. He
killed a large cow early in the morning, dragged it some 50 yards (c/.

Conditions II and III), dropped it into a nullah with precipitous banks,

and even covered it with leaves (Condition IV). Subsequent examina-

tion of this " kill " showed, as I expected, that the cow had been

seized by the throat (Condition I) and that Conditions V and IX were

also fulfilled. In order to give some idea of the conflicting ways

in which some authorities have dealt with this matter, I must, at the

risk of appearing prolix, give at least one quotation at length :

—

" We often hear," says Baldwin in his " Large and Small Game of

Bengal," " of the tiger striking down his prey with his paw, and

doubtless occasionally he does so, but I am of opinion that this is not

his usual mode of proceeding : he more generally, 1 believe, springs

from an ambush, or by grovelling along the ground approaches to

within springing distance, then with a mighty bound, or succession

of springs, he launches himself on his victim, and seizing it with

his fangs by the back of the neck (not the throat) brings it to the

ground, and then gives that fatal wrench or twist which dislocates

the neck and at once puts an end to the struggle. I have examined

the carcases of many scores of bullocks killed by tigers, and have

in the great majority of cases found the neck broken, and the

deep holes at the back of the neck caused by the tiger's fangs.

Sometimes, though certainly less often, I have discovered undoubted

evidence that the dead bullock had, in the first instance, been felled

by a blow from the terrible forearm of the tiger. Again we hear

of the tiger, having despatched his victim, proceeding to drink the

*blood from the neck, but this is never the case ; frequently there

is very little blood to be seen on the dead bullock or deer. I have

never noticed the veins in the throat of a carcase laid open or torn

as if for the purpose of getting at the blood, and if the tiger were in

the habit of lapping the blood of a creature just killed, there certainly

would be marks to show this on the throat." On this subject the

author further observes :— " Having dragged his victim under some

bushes, into a clump of grass or a neighbouring nullah (cf. Conditions

II, III, and IV), he usually devours a portion of the carcase, com-

10
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meucing always at the tail " (c/. Condition V). Looking at some

of the other authorities to hand, and comparing them, I find that—

[a) Lieutenant-Colonel Gordon Cumming ("Wild Men and

Wild Beasts") agrees that a tiger "always commences

to feed near the hind quarter."

ih)
" Hawkeye," in the South of India Observer, 1868, maintains

that a tiger " invariably commences at the hind quarters

of the animal slain," and a panther '^ at the fore quarters

or chest." He favours the idea that the paw^ is used to

strike down the prey, and that tigers must have room

to spring.

(c) Blanford in his " Fauna of British India" says it is " cer-

tainly incorrect to suppose that cattle are killed by tigers

with a blow of the paw, though he thinks smaller animals

may be. He sides with Baldwin in thinking that the

neck of the victim is invariably broken, and that the great

blood-vessels of the neck are untouched. He says he has

known instances of buffaloes being ham-strung by tigers,

and admits that they are in the habit of dragging their

* kills' (Condition II), and that claw-marks are confined

to scratches on the fore quarters" (Condition X).

(d) Sanderson, too, thinks that the neck is dislocated, but that

this is brought about by the tiger seizing his victim's

throat, and thrusting the neck upwards and backwards.

He agrees to the hiding of the carcase under leaves

(Condition IV) and that the hind quarters are consumed

first (Condition V) ; but maintains that the intestines are

ruptured, and denies that tigers spring on their prey

—

they " rush in."

(e) General Hamiltion (" Record of Sport in Southern India,"

p. 171) apparently favours the view that it is customary

for tigers to strike their prey down with a blow of

the paw.

(/) In Colonel MacMaster's " Notes on Jerdon's Mammals of

India," p. 199, we find an account of a tiger stalking

a cow, which, *' having seized her (where is not stated),

sucked the blood."
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(g) Sterndale (" Mammalia of India") does not think that tigers

have " a uniform way" of killing : he thinks that they

sometimes do it by a blow on the head, but more fre-

quently by seizing the throat and dislocating the ver-

tebrae. He says a tiger " seldom springs," but " rushes"

on his quarry.

(h) I find in the Kanara Gazetteer^ a valuable article on tigers

contributed by Colonel Peyton (late Conservator of

Forests). In describing their method of attack, he says :

—

" Tigers either steal in or rush on the herd

When they secure one of the herd they drag it into the

thicket, sometimes at once, but often when they come

back towards dusk to feed Opinions vary

regarding the way in which a tiger seizes its prey.

Some sportsmen hold that the tiger seizes its prey by the

throat ; others hold that the victim is caught by the nape

of the neck. In 9 cases out of 10 the animal is seized by

the throat. ... In seizing their prey tigers use their

terrible forepaws to bring the victim down and dislocate

his neck. ... In eating its prey the tiger as a rule

begins on the rump, and less commonly at the breast."

It seems a pity that so much difference of opinion should exist where

—while admitting that circumstances must alter individual cases

—

unanimity should, I think, prevail. The only way in which we can

hope to arrive at this is for individual sportsmen to carefully observe

all the tiger " kills " that come under their notice and to chronicle

their observations.

V.—' The applicahility of these maxims to other Carnivora.—Some,

but never all, of the corroborative features mentioned in the maxims

may occasionally be noticed in the case of " kills " by other animals.

(a) Hycenas.—For instance, a hysena may attack the throat of a

goat (Condition I), but the circumstance is, I believe, very unusual.

As an example, I can recall an occasion during the hot weather,

sitting over a goat one evening, below a kopje in the Panch Mahals.

A panther was expected, but a hyaena appeared instead. On arrival he

surveyed the goat with some nicety, and walked round it, gradually

approaching nearer and nearer. He then came quite close up, and
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was butted off two or three times. Finally, he seized a suitable oppor-

t unity to grasp the goat in the rear. We here have, I consider, a some-

what typical example of the repulsive methods of attack adopted by

these loathsome quadrupeds in taking the lives of their victims.

There may also be signs of the kill having been dragged

(Condition II) ; but on a close inspection of the spoor, it will be

found that, as a rule, only the limbs have been allowed to trail, for a

hyi3ena by nature prefers to lift the " kill." He usually fulfils Condi-

tion III, with the fixed idea, however, of conveying the carcase to his

lair. Dr. Jerdon relates a story of a small dog being carried away

to a hyena's lair, which was subsequently recovered alive, and but

little injured.

The stomach is frequently ruptured, thus departing from Condition

VII, and so on. It is interesting to note, that if, on going up to a

''kill", tied up over night, we find no carcase, and the rope so

cleanly cut as to almost indicate the use of a knife, then it would not

be correct, without further evidence, to jump to the apparently obvious

conclusion that your shikari or his friends are responsible. Unless the

contrary is proved, this is the work of a hyaana and should be

forthwith treated as such. A panther will never, to my knowledge,

use his teeth on a rope ; indeed he is inclined to distrust a '' tie," whose

rope is too palpably visible— an important fact, which no sportsman

should ever overlook in " tying up."

[h) Wild Dogs.—In the case of wild dogs, my experience is

restricted to an isolated case, so that I can lay no claim to speak at all

authoritatively about them. On one occasion, in Surat Daugs, I

happened to disturb a small pack on a carcase recently bagged by

them. Signs of teeth marks were plentiful in all directions, and the

ears were torn.

The fact that these animals hunt in packs and consume their prey

on the spot with great expedition, must alone make the chance of

studying their 'Mollis" rare. Sterndale in his Indian Mammalia

says:—"The evidence produced tends to confirm the opinion that

the wild dog endeavours to seize the quarry by the flanks (c/. Condition

I), and tear out the entrails {cf. (condition VII). Shakespear in " The

Wild Sports of India " gives an account of a sow killed by wild dogs.

" Just as I came to it I saw some eight wild dogs, who had that
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moment ruu into, and killed, a large wild sow. One had his muzzle

in the entrails of the hog (see Condition VII), and I hit him with a

rifle-ball at about 90 yards off.
"

(c) Wolves.—Wolf " kills " used to be common enough in the

Niphad Taluka of the Nasik District some years ago. In those days 1

did not pay that careful attention to their precise method of procedure

which would have tended to enhance the interest of this paper. But

I have had some experience of the systematic procedure adopted by

these animals. There can be no doubt that they frequently form

and adopt a preconcerted plan of attack, and it would appear to be

perfectly immaterial to them where the quarry is eventually seized.

A few quotations from well-known writers will, I think, amply

repay perusal. Among several similar instances Sterndale quotes the

case of " three wolves seen to chase a herd of gazelle across a ravine

in which two others were lying in wait." A very interesting and

significant passage occurs in Baldwin's " Large and Small Game of

Bengal," which I must quote in extenso :

—

" I have mentioned, when writing on the hyaena, that the animal,

when seizing its prey, such as a sheep, goat, or other unfortunate, does

not invariably fasten on the neck or throat, as the leopard does, but

often on the flank or hind quarters. The same remark applies to the

wolf, and I may add that both these animals, having pulled down a

victim, almost invariably, I believe, commence their repast by tearing

a hole in the stomach or flank, and not at the tail, like the large cats
"

{cf. Conditions V and I). The same author tells of a goat seized by

wolves, on which he surprised them. " On examining the dead goat,

I noticed that large portions of the flesh were torn off' the side and

hind quarters, but not a mark on the throat or back of the neck ; she

had evidently been seized by the flank and pulled down."

VI.— The Diagnosis of Panthei' '' Kills,^'—In the diagnosis of a

" kill," it would be unwise to regard all the conditions as indispens-

able. That two, or even more, of the important ones may be departed

from and the " kill " yet be the property of a panther, I have proved

in my own experience.

On one occasion, Mr. Brown (I.C.S.) and I examined a " kill," not

four miles from Godhra, in the Panch Mahals. We could find {a) no

teeth-marks on the throat, and (6) no clear signs of any dragging,
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although the carcase had been moved quite 20 yards. Beyond

one indistinct " pug " at a small tank close by, there was

nothing therefore to conclusively show that we were dealing with a

panther, although some of the other conditions were present. The

panther put in an appearance, however, when it was nearly dark, and

dispelled all doubts. To account for the absence of Condition II in this

case is apparently impossible. In the case of Condition I, the young

buffalo killed may have died a natural death, since the owner subse-

quently admitted that it was somewhat sickly and had rejmained out

overnight by accident.
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SOME HINTS TO BEGINNERS ON COLLECTING AND
PRESERVING NATURAL HISTORY SPECIMENS.

By E. Comber.

Part III.

(^Continued from page 280 of this Volume^)

Note.—In the last part of these papers, owing to a printer's error, at

page 278 of this volume, the paragraph commencing at line 36, " I will only

add • improvements afterwards," is out of its proper place. It should

follow line 3 of the same page, and refers to ' carbolized ' specimens.

Reptiles and Amphibians.

Having completed with the birds, the warm-blooded animals, we
now come to two classes of air-breathing Vertebrates, viz., the Reptiles

and the Amphibians, which were formerly all grouped together, and

for our purposes can still best be treated in one paper. The first named
are divided into three widely different orders, which include, respective-

ly, (a) the Crocodiles, (ft) the Tortoises and Turtles, and (c) the

Lizards, Chameleons and Snakes, while the Amphibians, or Batra-

chians, as they are sometimes styled, comprise the Frogs and Toads,

Newts and Cgecilians or Blind-worms.

Naturally a group containing such a variety of forms, differing so

greatly in size and habits, requires considerably different treatment

in the hands of the collector, so I think it will be best to deal with

each order separately and in turn.

Firstly, then, the giants of the class, pigmies though they be compar-

ed with the monsters that in bygone ages stalked about this earth

claim our attention ; but, interesting as Crocodiles are as museum
specimens, there is not much in the way of original work amongst

them for the hands of the ordinary naturalist, for the reason that the

number of species is limited—in India there are but three—and these

being conspicuous by reason of their size, and familiar from earliest

childhood by the halo of horrible romance that surrounds them, have

always received their full share of the attention of naturalists, both from

the point of view of specimens and in the record of their life-history.

So long as they and * Shikar ' exist in the country, there will be no

l3,ck of specimens obtained annually, for every one is glad of a chance

for a shot at a * mugger ' as he lies sunning himself on the bank

by the river or tank. One thing in connection with shooting
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them is perhaps worth noting, and that is the point of aim : This

should be the bones of the neck, anywhere in front of the shoulders.

If you succeed in smashing the vertebral column with your bullet, his

jaws will fly open and he will lie still, paralysed ; but lose no time in

running up to get hold of him by the tail, for he may soon ' come to
'

sufficiently only to disappear in the watery depths to be seen no

more. Should your bullet strike him anywhere else,—even if it inflicts

a mortal wound,—he will still probably be able to get beyond your

reach by struggling to the water, and it is not the nature of the beast

to trust himself far from the edge as a rule, except at night, when,

they stray some distance from the water in search of food. It is also

possible, of course, to catch them with a baited line, but the rifle is

the readiest means, and any one anxious to try the sport of fishing for

them, I would refer to the account that Mr. Hornaday gives of his

experiences in '* Two Years in the Jungle.
"

Having secured the beast, the first procedure, as in the case of all

vertebrates, will be to measure your victim and carefully record the

dimensions. The most important measurement in this case is the total

length, from snout to tip of tail, which can be supplemented by that of

the tail alone and the girth behind the shoulders. All but the very

smallest specimens rhust, of course, be skinned, M'hich operation

does not materially differ from that of the larger mammals. Mr.

Hornaday thus describes the process of curing the skin after removal :

'' When the skin is thoroughly clean, immerse it in a strong bath of

salt and water, and allow it to remain twenty-four to thirty houi'S.

Then take it out, rub the inside and the leg-bones thoroughly with

strong arsenical soap i after which apply powdered burnt alum liberally

over the inner surface, so that not a single spot is missed. Then hang

the skin up by the head ( no danger of stretching in this case ), and

allow it to dry in the wind and shade.''

Small specimens, or the skins of moderate sized ones, can be preserv-

ed by immersion in spirits, as described below in the case of the smaller

reptiles.

Tortoises and Turtles ( Ohelonia ). Of these we have a far greater

variety than in the case of the crocodiles, amounting to 43 species

according to Mr. G. A. Boulanger's volume of the " Fauna of British

India. " Excellent Manual as this is, so far as concerns the scientific
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description of the species, genera and families, no attempt has

been made to include more than the briefest reference to the

geographical range of each species, and no such thing as habits

or life-history is, as a rule, even mentioned. Former publica-

tions—such as Dr. A. Giinther's " Reptiles of British India "—did

of course include something of these very important items in

our knowledge of the animals that inhabit the country ; but the

Chelonia appear to have been strangely neglected by the majority

of Indian naturalists. Why exactly this should be, it is difficult

to say, for tortoises and turtles, to my mind, form quite as inter-

esting a study as snakes. Yet every one who comes across a snake

is always ready to secure it and send it down to replenish the

Society's already excellent collection, whereas our museum contains

no collection whatever of the Indian Chelonia. Here then is another

opportunity for any of our enthusiastic members to assist with really

valuable work, not only by the contribution of specimens, but by the

collection of field-notes on the various species that are found in their

locality. As an instance of the kind of thing that is useful, and as a

sort of standard for the beginner to aim at following up, I should

here like to refer to the series of papers that appeared in the first

three volumes of our journal under the title of " The Waters of

Western India" by a member who wrote over the nom de plume

of " Keswal. " Seldom have we had the chance of publishing papers

so interesting and instructive as these, which at the same time

contained such a mass of really useful information about the animals

mentioned therein. The turtles of the districts dealt with in these

articles are by no means forgotten, and, I fancy, the few pages there

devoted to them contain more information than has appeared in all

our subsequent volumes.

However, to return to oar subject from the point of view of the

collector. There is not much to be said on the capture of specimens

included in the order under consideration. You will, I fancy, do best

by acquainting the natives of the neighbourhood with your require-

ments, and especially can fisher-folk assist with the water-frequenting

kinds, as they are constantly getting them in their nets, much to their

annoyance.

When you have secured your turtle, there is, however, in his case,

one difficulty that confronts you, and that is the killing of him without

11
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damage as a prospective specimen, owing to tlie ' shell ' that encloses

the body, and consisting of a dorsal part or carapace and a ventral

part or plastron. The best way is, no doubt, to settle him with poison,

tor which purpose a cloth soaked in chloroform and tied over the

head is recommended. Unfortunately—or rather I suppose I should

say fortunately—such drugs are not often handy, especially away in

the jungles when most wanted. My advice is to hand him over to

the cook for execution, with instructions not to effect this by chopping

off his head, and to damage him as little as possible. Ofcourseifit

is only proposed to retain the ' shell ' such precautions are not neces-

sary ; but, although useful for purposes of identification, and even then

not always sufficient, it cannot strictly be considered as a ' specimen.

'

To prepare one properly as such it is first necessary to cut with a

saw the shell between the fore and hind-limb openings on each side,

and cut the skin right round by the tail, so that the plastron may be

folded back. All the flesh and bones of the body can then be removed,

the legs and tail being skinned as those of a mammal, but by turning

them inside out if possible, without cutting the skin down to the

toes. For purposes of preservation apply arsenical soap and alum,

and dry as in other cases before putting away.

Snakes and Lizards ( Squamata). In the third order of the

reptiles we again find a far greater number of species than in the

Chelonia, those in our country'- exceeding 200 in the case of lizards,

and 250 snakes, with one solitary representative of the sub-order

containing the peculiarly specialized chameleons.

These have always been carefully studied by naturalists all the

world over ; but even if it can be said that the Society's collection of

snakes is more complete than any of the other collections, there are still

many species that we have not got and that members could supply speci-

mens of. In the case of lizards we have never found an enthusiast * to

put our house in order,' nor do they take the popular faacy as snakes

do, with the result that the collection is by no means representative.

For the hunting and collecting of both snakes and lizards there is no

royal road to success, and good steady work in the field will alone

provide specimens. One comes across snakes at all sorts of odd and

unexpected moments, and those that live on the ground, at any rate,

seldom repay special and systematic search. With tree-snakes a
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generally watchful eye ia likely-looking situations will more often

result in their discovery, whereas with the sea-snakes the wily

' khalassi ' will again be able to help. In the case of lizards there is

some fun to be had, for although one cannot go far anywhere without

coming across them, that watchful eye will be upon you long before

you have noticed him, and the finding is a very small portion of the

getting of him in ' the bag.' For agility there are very few terrestrial

animals that can come near the general run of lizards—though

perhaps he cannot give many points to the cockroach ;—and when you

have got tired of hunting them yourself, the village urchin will be

glad to help for a small consideration. In that case, as with outside

assistance of all kinds, there is one drawback, and one too that it is as

well to keep an eye upon. If your specimens are obtained by others

collecting for you, you learn nothing of the haunts and habits of the

different kinds, and in time you may find you come to rely upon

them more and more—in fact you get lazy and shirk the work

—

with the result that there may eventually develop a tendency to

become more of the specimen-hunter than the field-naturalist. I do

not say naturalist because the man, who has spent his whole life,

perhaps, within the walls of a museum, is so designated, even though

he knows nothing whatever of the live beasts except from the writings

of others, that he knows so much about as specimens. On the subject

of how and in what spirit to go about collecting, there is more to be

learned from a perusal of " The Naturalist on the Prowl " than any

other book I ever came across : for while most entertaining reading, it

instils into one the pleasures to be obtained and profit to one's

knowledge by observing while specimen-hunting. When one does

come upon a rare or strange beast that will be a valuable addition to

one's collection, the first, and almost natural, inclination is to slay it

on the spot without, what is styled, waste of time. As a matter of

fact it is in many cases more likely to be time usefully and profitably

employed to sit down first and observe it, remembering that, if you

really want to be a naturalist, the power of observation and the

record of results therefrom are of more importance than any

other qualifications. The value of pencil and paper is more often

than not overlooked by the beginner,, who should accustom himself to

• .themaking. of notes on all possible occasions. Notfes on lictie- things,
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which at the time hardly iippear worthy of record, very soon become

valuable as they accumulate and can be put into shape, sorted out

under different heads. Without notes the field-naturalist, beyond

himself getting a general idea of the results of his observations, will

soon find he is incapable of giving to others the benefit of them in

full by putting them in writing.

I have enlarged upon this point at this place, because it is with the

reptiles that we are most behind the times in that respect.

This is what one of our most respected members—Mr. G. W. Vidal'—

wrote in our Journal eleven years ago in connection with the imperfec-

tions of existing records of the distribution of snakes :
—" As our collec-

tions increase it is useful to take stock irom time to time, however

limited may be the field of inquiry selected, to see what additions

have been made to our knowledge of the distribution of species. In

no branch perhaps of Natural History has the distribution of species

been so incompletely worked out, as in the case of the Ophidia. A
glance at the existing works of reference will show how very little

is known of the habitat of the great majority of the species des-

cribed Our Society has already done

much useful work in this direction, thanks to the individual as well

as the collective energy of its members. But a grand field is still

open to collectorSj and much still remains to be done in taking

stock, and preparing catalogues of the numerous and valuable contri-

butions already received."

What was so true when the above was written is equally to the

point to-day, and in reading the earlier numbers of our Journal one

cannot help wondering w hether there is now-a-days the same ' individual

as well as ooliectis^e energy of its members' that Mr. Vidal records.

There can be no question of the individual energy of a certain num-

ber of members, but considering the largely increased membership 1

am afraid even that individual energy is by no means so universal

amongst them, and collective energy even less so.

There is one thing that should encourage the collecting of all

small reptiles, and that is the simplicity of their preservation. Except

in the case of large snakes, there is no tedious process of skinning

and curing to be done, for they are best preserved entire in ordinary

mithylated spiritB. Alcohol (spirits of v?ine) is of course a better
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medium in which to preserve them, but its high cost in this country,

owing to the heavy import duty, precludes its use.

With small specimens it is sufficient to make several incisions along

the median line of the abdomen to allow the spirit to thoroughly

saturate every part, but it is better, and with larger specimens is

necessary, to make a single longer incision and through this remove

entirely the viscera. In making this opening-cut, it is most important

that it should be commenced, or ended, some distance in front of the

anus, so as not to touch the anal shield, for this is in many instances

an important mark of identification, whether single or bifid, and

should consequently be left intact.

The specimen should then be simply immersed in the spirit, con-

tained in suitable wide-mouthed vessels with close fitting stoppers of

some kind ; for this purpose something is generally to be found about

the back premises of any bungalow—something that lately contained

pickles or what-not from the grocers—and of all the many suitable

jars the best of all is an old prune bottle. Before putting a specimen

into spirits for preservation do not forget to write the details on the

label with an ordinary lead pencil ; this will be quite permanent and

will not smudge or run. Give them also plenty of room at first

until they have become thoroughly impregnated.

One disadvantage, however, of spirit as a preservative medium is

that it is troublesome to carry about a sufl&cient supply, and careful

packing is necessary ; especially is this noticeable when away from

home, which is probably the time one will most require it and will

come across specimens that are wanted to be preserved. Spirits you

cannot carry in a concentrated form, and to the field-collector I

would strongly recommend Formalin as a substitute. The great

advantage of it is that a small bottle of formalin—say half a pint

—

will suffice for supplying one and-a-half gallons of preserving liquor,

for it is to be diluted with no less than twenty-five times its own bulk

of water before use. And further with it the vessel can be crammed

as full as you like with specimens without their taking any harm,

Formalin, I may mention, is obtainable from the leading druggists in

Bombay, and no doubt in any other large towns of India, the cost

being about Rs. 4 for a. 20*oz. bottle. "When it was first introduced,

as a preservative medium, it was thought by. some that it would
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quickly supersede all others ; but this has not altogether been borne

out by results of actual experience. For instance, it has proved quite

unsuited for all specimens containing calcareous matter, such as

molluscs, echinoderms and crustaceans ; also for insects, in which

connection I will only instance spiders ; and for reptiles it has certain

disadvantages as a permanent medium. For ' flabby ' animals, such as

jelly-fishes, &c., it is superior to any other known medium. To the

field collector, however, it is invaluable even for reptiles, and specimens

brought home in it can, as convenient, be transferred to spirits.

For travelling the most convenient kind of vessel for carrying

either formalin solution or spirits will be found to be a wide-mouthed

stone jar with screw top, packed in a straw-lined basket. These the

Society used to distribute at one time to members wishing to have

them. Specimens of all kinds can be labelled and popped into this

at once, to be transferred to suitable small bottles or jars of clean spirit

afterwards.

BatracJiia (Frogs and Toads), or Amphibia of some authorities.

This class of vertebrates is divided into three orders, viz., (a) the

Ecaudata, (frogs and toads proper) of which our standard text-book

enumerates 124 species ; (&) the Caudata, (newts, &c.), only repre-

sented in our limits by one species that is found in the mountains of

Yunnan and Sikhim ; and (c) the Apoda (Csecilians or Blindworms)

little-known creatures that may be described as worm-like, limbless,

and generally tailless beasts that come into this class from the fact

that they go through a fish-like larval stage, corresponding to the

tadpole of frogs, with a subsequent metamorphosis as they approach

maturity. Of these there are but five known species in India.

As mentioned already our most recent book on these animals

deals only with the scientific description of the adult—and to really

understand that description one must of necessity be a bit of a special-

ist—with a brief mention of the habitat. If one wishes to know

anything more about their life-history and habits, one must refer to

Dr. A. GUnther's standard work ' Reptiles of British India '—a great

quarto volume published in 1864, or other older works. In this,

however, only thirty-seven kinds of frogs and toads are described,

being all that were then known to science, and such a book is not as a

rule available for purposes of reference by many beginners. Occa-
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sionully, I must admit, Mr. BouloDgor in his book tloes vouchsafe us

a, note on some htibit of a species, and as an example I mention one

that will serve to show what the opportunities are for investiga-

tion among this class. Regarding the Bull-frog (Bana iigrind)—
the largest of all our Indian species, that is found all over the country,

from the base of the Himalayas to Ceylon, not to mention the whole

Malay Peninsula and Archipelago, and Chiua^—we are informed

that it " is said, when frightened, to jump over the surface of the

water much in the same way as on land." To this the editor of the

work puts a footnote as follows :^-" The species that is so well known

by thisj habit in India has never been accurately determined. It is,

however, a smaller species than B. tigrina, and is, I think, B. cyano-

phlyctis. Probably B. hexadactyla has the same habit."

Judging by this it is very evident that our knowledge of even the

best known of our Indian frogs is very far from complete, and if our

Society is to continue to occupy the position that it has since those

original 6 members met together and formed it, and if we are to

show results in any way commensurate with the enormously increased

membership of recent years, it can only be by the help of members

generally in every department. In our Museum we have nothing

that can be considered in any way even as a nucleus of a representa-

tive collection of amphibians, and on looking through the whole

series of our Journals one must search deep for any reference to or

notes on them. It may perhaps be contended that frogs are not an

interesting subject, and that there is little or nothing to record of

their habits. Believe me such is not the case with any animal if we

will only take the trouble to know him as he is at home, and is cer-

tainly not true of frogs : uninteresting they may appear to some, but I

venture to think that it will be found the holders of such views are

just those who have never attempted to improve their acquaintance

with the gentle froggie, and consequently are least qualified to form

an opinion. There is, undoubtedly, if one comes to think of it, much

to be observed and learned regarding him ; for instance, what style of

neighbourhood does he inhabit ? What time of day or night does

he take his food, and of what does it consist ? What kinds of birds

or beasts are especially partial to him as an article of diet ? What

time of the year are the eggs laid ? How long is it before they
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hatch ? What are his experiences during the tadpole stage and what

is its duration ? And finally where does the enormous population of

his kind appear from the moment the monsoon rains commence ?

There must be some means by which the various frogs tide over the

dry season to allow them to show in thousands where what was a few

days ago dry earth, baked nearly as hard as stone, with possibly no

water-pool within miles. To state an instance. Two nights after

the monsoon bursts the Bombay " Oval " is thickly populated, judg-

ing by the croaking chorus. Where, I say, do they all come from ?

Have they been lying in a state of hibernation in nice juicy mud

below that hard crust, where the scorching sun affects them not, only

to emerge when it softens and is once more to their mind and con-

stitution habitable? Our knowledge of such matters, it must be

admitted, is in a very rudimentary state !

Then again our recognised hand-book is absolutely silent on the

subject of the tadpoles of all those hundred odd kinds of frogs and

toads. Are we to conclude that a tadpole is but a tadpole and nothing

more, all being alike ? Or is it owing to lack of material regarding

them that their nursery days are passed over in silence ? Specimens

of them in the tadpole stage, when their species can be accurately

determined, should be of value in a collection as well as the adult

animal.

The preservation of both adult and tadpole presents no difl&culties,

being treatment in the formalin or spirit jar just like snakes and

lizards as described above.

{To he continued.)
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NOTE ON GREVY'S ZEBRA {EQVUS GREVII).

By Lieut.Colonel H. D. Olivier, K.E., P.Z.S.

{With a Photograph.')

{Read hefore the Bombay Natural History Society on 9th October, 1900,)

I wonder whether any of our members know a book on Natural History

by the Rev, J. C. Wood, which came out in parts in the early Sixties ? Well,

I was brought up on that book, with a dash here and again of Livingstone's

Travels, and MofEat's Adventures, It is, I think, this course of literature that

is responsible for my strong desire, to see, at all events, a Zebra in its wild

state, the desire to shoot one, if I did see it, must I fear, have been due to

something born with me, for " shikari nascitur non fit '"is quite as true as the

usual proverb.

I well remember those early pictures representing the plains of Africa

teeming with endless herds of game, pictures, I believe, in no way exaggera-

tions of the truth, and in which there were inter alia great herds of Zebra.

I remember too that their shapes resembled nothing quite so much as the

horses on the Parthenon, with their thick necks and hogged manes. So

last year when I went to Somali Land one of my main objects was to get to

the Zebra country, to see the Zebra for myself, and in due course I not only

saw my first Zebra but shot him.

The shape was the same as the pictures represented and the stripes were

the same or nearly so, but the large herds and the open plains were not to be

found. It is possible that elsewhere the Quagga (now nearly extinct), or

Burchell's Zebra, which are the species common in South Africa, do move in

more open country, and in larger herds ; but Grrevy's Zebra, which is the ani-

mal I am talking about now, and the only one found in the Somali Land, is

certainly disappointing in this respect.

Gravy's Zebra was named by a Frenchman from a specimen in the Jardin

des plantes at Paris
; the first specimen, which ever reached England, arrived

there about this time last year, when a pair of them were sent by King
Menalik to the Queen, One was a male who was too old to travel and

arrived in bad condition and is since dead ; the other, the female, is still

alive.

This Zebra stands about 5 feet high and is very beautifully marked. The
markings on the head are especially curious and apparently almost precisely

similar in various specimens. The stripes are different from those in Burchell's

Zebra and in the Quagga, which latter I believe is not striped throughout •

in Burchell's Zebra the stripes seem to be broader and fewer, and the animal

is smaller I believe. But I am not sufiiciently acquainted with the South
African species to explain where the exact difference lies. I must trust to

my friend Dr. Sclater's dictum that there is a great difference in the mark-

ings. When seen in the jungle the stripes are not very distinct, and the

general impression is of a light grey animal. The hoofs seem to be very

13
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hard and their print is exactly like that of a horse, in fact the edge is so

hard that it is almost possible at times to think they must be shod. The
size of the ears is very remarkable, and but for the fact that they are rounded

at the top, they would be very much like donkey's ears. I noticed that all the

game of Africa, including the hares, were provided with immense ears, and

evidently depend on them a good deal ; this is only what might be expected

in a close country, and we find the same thing in such Indian Deer as the

Sambar which live in thick jungle.

I first came across Grevy's Zebra at Hadanich on the Sug River, a branch

of the Dachato, both rivers lie in the Abyssinian sphere of influence, which

is the reason why this animal has not of late years been much shot by sports-

men. They are not found much north of the eighth degree of latitude.

I found them in herds of from three to' eight in number. I never saw

more than this number in one herd, and I never found them awdy from the

dense scrub jungle, which covers the whole of the low ranges which lie in

this part of the world between the various streams which run down to the

Webbe river. There are in this tract of country occasional open glades,

and in these, and in the cleared patches where travelling tribes of Somalis

have had their Camps, the Zebras are to be found feeding in the early

morning; they also come down, as far as I can gather every night, to the

water to drink. The jungle is a stony waste of dense thorny bushes, or of

a small fruit-bearing shrub whose name I do not know, but which forms

the chief staple of food for the rhinoceros, which are also found here.

There is little other game except a few oryx and gerenouk, and of course

hundreds of the little Sakharu antelope or Dikdik, of which I have seen

over a hundred in a day, always in separate pairs, in fact, as Major Swayne

says, they jump in places from almost every bush, certainly from every

clump of bushes.

However, to return to the Zebra, the best method of securing them is to

search along the water for their tracks of the night before, and then to

follow them up. If this is done, and if one comes upon them io an open

patch, and if one sees them there before they see you, they were I found

very easy animals to gel near, but if I happened to come up to them in the

thick bush, as was more commonly the case, I found them quite the contrary,

for the bush is so dense that one can get within 50 yards of any animal

without seeing them, and then, as the ground is stony, and it is almost

impossible to move absolutely silently, they of course hear you and away

they go. On such occasions by throwing myself on the ground I could often

see their legs under the bushes as they trotted off, which was not much good

to me, but unless the ground was favourable and a lucky ravine gave one a

better chance, one rarely saw anything else, and once disturbed I found

them very distracting animals to follow. I got my first one very easily,

getting a shot at it with a Mannlicher at about 250 yards, in an open space
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where a herd of three was feeding. I might have easily shot another, as one

of them stood stupidly looking at me from about 150 yards off, but it was not

a full grown one so I let it go. It took me however a long time to get the

second specimen I wanted, on two occasions I followed a herd from 6 o'clock

in the morning till 3 in the afternoon without ever getting a shot, although

I was over and over again within a hundred yards of them. It is tiring

work tracking in such a close country, and at 7° of latitude the thermometer

stands pretty high, and I was very glad when one morning after several

blank days I came across a herd of eight feeding in the open, and after an

easy stalk got within eighty yards and secured my second specimen. No one

I hope would want to shoot more than two of them. They are beautiful

animals, and I shall not soon forget the spectacle presented by a splendid

stallion which jumped up out of some long grass close in front of us one

day when we were tracking: rhino, and galloped away with the sun shining

on its glossy back and sides. They always seemed, as of course all wild

animals do, to be in the very pink of perfection, and both of those I shot were

extremely fat. This fat was much appreciated by the Somalia, who however

had views about eating their flesh, saying it was heating.* I have with me a

skin and also photograph of the last Zebra I shot, and I can honestly say that

I was not disappointed in my Zebra when I did come across him on his native

heath. I only hope you will be able to say the same of my account of him.

* N. B.—Most flesh would be heating if eaten in the quantities which Somalia indulge in j

personally I found it very palatable.
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BIRDS COLLECTED DURING FIVE YEARS' RESIDENCE IN THE
HYLAKANDY DISTRICT, CACHAR.

Pakt VIII.

By C. M. Inglis.

{Continuedfrom Vol. XII, page 683.)

ADDENDA ET CORRIGENDA.
Order Passeres.

Family Crateropodidce.

290 Hume, Cat. No. 387 ; Oates, No. 160, Tukdinus abbotti (Blyth).—

Abbott's Babbler.

This species is common here.

32 Hume, Cat. No. 461 ; Oates, No. 282. Molpastes bengalensis (Blyth).—

The Bengal Red-vented Bulbul.

Very common. It usually builds in the tea bushes.

33 Hume, Cat.' No. 460; Oates, No. 288. Otocompsa emeria (Linn.)—The

Bengal Red-whiskered Bulbul.

Exceedingly common.

34 Hume, Cat. No. 456 ; Oates, No. 290. Otocompsa flaviventris (Tick.)

—

The Black-crested Yellow Bulbul.

Scarcer than the last. It is rather difficult to make a good skin of this

bird 5 the feathers on the neck being rather sparse, do not lie well.

Family Sittidoe.

35 Hume, Cat. No. 251 ; Oates, No. SIG. Sitta cinnamomeiventris (Blyth).

—

The Cinnamon-bellied Nuthatch.

This is the only Nuthatch I have ever noticed here and that on only one

occasion. It was seen at Cutlicherra near the bungalow.

291 Hume, Cat. No. 253 ; Oates, No. 325. Sitta frontalis (Horsf.)—The Vel-

vet-fronted N'athatch.

I have never seen this species myself, but Mr. Primrose has kindly sent

me a skin shot by him in the Chutla Bheel.

Family Dicruridce.

229 Hume, Cat. No. 279 ; Oates, No, 334. DiCRURUS annectens (Hodgs.)—The

Crow-billed Drongo.

A single specimen secured. I sent the skin.to Mr. Finn, who kindly identi-

fied it for me.
Family Sylviidce.

293 Hume, Cat. No. 515 ; Oates, No. 363. Acrocephalus stentoreus (Hemps,

and Ehr.)—The Indian Great Reed Warbler..

A single specimen, also identified by Mr. Finn. I owe him, Mr. Baker, and

the late Mr. Hole thanks for the trouble they have taken in identifying birds

for me.

294 Hume, Cat. No. 518 ; Oates, No. 393. Arundinax aedon (Pall.)—The

Thick-billed Warbler.

Only a pair of these birds obtained.
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Family Muscicapidce.

295 Sume, Cat. No. 309; Gates, No. 573. Cyoknis pallidipes (Ind.)—The
White-bellied Blue Flycatcher.

Two specimens, both females, procured. Mr. Finn kindly identified them
for me. I fancy this must be a rare species in Cachar,

296 Hume, Cat. No. 301 ; Gates, No. 578. Stopakola melanops (Vig.)—The
Verditer Flycatcher.

I have not found this species at all common here.

Family Turdidoe.

297 Hume, Cat. No, 500; Gates, iVo. 641. Ruticilla auroeea (Pall.)-The
Daurian Eedstart.

I secured no specimens in this district, but obtained a male at Larsingah in

the Happy Valley.

298 Hume, Cat. No. 358 ; Gates, No. 679. Merula peotomomel^na (Cab.)—

The Black-breasted Ouzel.

Not observed in the district, but Mr. Primrose kindly gave me a specimen

which he obtained in the adjoining one.

Family Birundinidce.

299 Hume, Cat. No. 85 ter ; Gates, No. 821, Hirundo daurica (Linn.)—The

Daurian Striated Swallow.

A single female in my collection obtained at Roopacherra, I do not think

it is common, the few other striated swallows that I have shot being

Family MotacilUdce.

300 Hume, Cat. No. 594 bis ; Gates, No. 837. Motacilla citrbola (Pall.)—The

Yellow-headed Wagtail,

A cold-weather visitant. Scarcer than the other species.

Family DiccBidce.

301 Hume, Cat. No. 241 ; Gates, No. 915. Dictum ignipbctus (Hodges).—The
Fire-breasted Flowerpecker.

By some mistake I entered this species in my list. In going through my
Cachar skins lately, I noticed the error,

302 Dicoeum Jiybridum ? (Baker).

Mr. Baker has remarked on this bird in Vol, XI, No. 3, p. 467 of this

Journal, and I have nothing to add thereto. The specimen is now in Mr,

Baker's collection.

Order Accipitres,

Family Falconidce,

303 Hume, Cat. No. 22 ; Blanford, No. 1246. Lophospizias trivirgatus

(Temm.).—The Crested Goshawk. *
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Must be very rare, I have never come across it myself, and the only skin

I possess I owe to the generosity of Mr. Primrose. He shot it in the

Chutia Bheel District.

304 Hume, Cat. No. 57 ; Blanford, No. 1249. Pernis cristatus (Cuv.)—The

Crested Honey Buzzard.

I have a single specimen, one of the lighter coloured type, and this is the

only one I have ever seen in the District,

Order Grallae.

Sub-order FuUcarice.

Family Rallidce.

305 Hume, Cat, No. 904 ; Blanford, No. 1403. Gallicrex cinerea (Gmn.)—The
Water Cock.

Mr. Primrose kindly sent me a pair. He procured them at Dwarbund

in the Chutia Bheel, which is not far from the Hylakandy District.
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THE FERNS OF NORTH-WESTERN INDIA.

Including Afghanistan, the Trans-Indus Protected States, and

Kashmir : arranged and named on the basis of Hooker and Baker's Synopsis

Filicum, and other works, with New Species added.

By C. W. Hope.

{Continued from page 461 of this Volume.}

Part III.—THE GENERAL LIST.— (continued.)

4. A. Viride, Hudson : Syn. Fil. 195 ; C. R. 477; Bedd. H. B. 148.

Afohan. ; Kurram Valley, 6-11,000', Aitch. 1879.

Tbans-Ind. States : Chitral, P. B. Younghusband 1894, Baraul 11,000', Harriss

1895.

Kashmir : Gilgit.—Col. Tanner 1880, Dr. Giles, Nittar Valley 10-11,000',

Duthie; Tilail 12,000', Clarke; Gulmarg, &c. ; 12-13,000', Lev.; Shisamarg, Trotter,

1889 ; Kamri Valley 10-11,000', Duthie 1892 ; Kishenganga Valley 10-12,000\ MacLeod

1891 ; below Punji Pass 10,000', McDonell 1893 ; Masjid Valley 13-14,000', Duthie

Punjab: Hazara ; Makra Mt. 10-10,500', Trotter; Chamba ; Upper Chenab Valley

12,000' (perhaps in Kashmir), Baden-Powell 1879 ; Bandal Valley, McDonell 1882.

N.-W. P. : ifM/HflMM— Pindari Glacier 12,000', and near Martoli, S. and W.
;

11-15,000' (7 localities) Duthie ; 11,000' Trotter ; 11-16,000' MacLeod.

Distrib.—N. Amer. ; Greenland, Newfoundland, N. Brunswick, Brit. Columbia,

Sitka Id., Kocky Mts. (California). Europe '.—" Arctic Europe to the Pyrenees

;

Dalmatia" (Syn. Fil.). United Kingdom, France, Germany, Bohemia, Italy, Greece,

from near sea level to 10,000'.

Mr. Clarke said, in 1880 :
—" I find no example from India in the Kew

collection" ; and half a sheet from " Kashmir 9-11,000' " is the only material,

I think, in the British Museum. There is still a wide gap, between Chamba

and Kumaun, from which I can find no record of the collection of this plant.

5. A. TricllOmanes, L. ; Syn. Fil. 196 ; C. K. 477 ; Bedd. H. B.

144.

Afghan : GriflSth, Kurram Valley 7-9000', Aitch. ; 7000', CoUett 1879.

Teans-Ind. States : Baraul 5-10,000/ Harriss ;
7-9500' Gatacre.

Kashmir : Jacquem.; Gilgit (Trans.-lnd.), Sai 5500', Tanner ; Baltistdn—Satpuia

Nala 10-11,000', Duthie ; Kashmir 7-10,000', Aitch. ; Kamri and Liddar Valleys, and

Tajw^s Nala, 6-10,000', Duthie ; Woolar Lake 5500', Gulmarg 9500', Trotter;

Gulmarg 7000', Gammie ; " common 6-10,000', " MacLeod.

Punjab : Hazara—Black Mt. 7-9000' Duthie ; 6000' Oertel ; Thandiana 8500',

Trotter ; Chamba, 75-9000', McDonell ; Kullu 5-8000', Trotter ; LaTiaul 10-11,000'

Trotter; iStmZa ^e^. 55-8000', common. "A very common fern ; from 5 to 9000'"

(Blanf . in List),

N.-W. P. : D. D. Bist.—Jaunsar, Gamble ; Mussoorie, 6-6500, not uncommon •

T. Garh. 7-11,000'; Kumcmn a-l2,000', very large at 11,000' from Duthie.
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DiBTRiB. N. Amer. : Sub-arotic Greenland, Canada, and westward to Kooky Mts.,

Brit. Oolumbia ; United States; Bermuda, and southward to Panama; W.Ind. Islands.

8. Amer. from Guiana and Venezuela to Bolivia. Europe : Brit. Isles ; continent of

Europe " throughout its length and breadth, from Iceland and Lapland to the

Rock of Gibraltar ;
throughout the Mediterranean Region ; and from the extreme west

of Ireland to the extreme East of Europe " (Britten's European FernsJ. A.vla :

Trans-Caucasus, Persia, Siberia, N. Ind. (Him.), Sikkim (?), Bhotan. S. Ind.—Kulhatty

on the Nilgiris Bedd, Java. Japan. Australasia : Australia, Tasmania, N. Zeal.

Afr : Azores and Macaronesian Isles ; Algeria ; Morocco ; Abjbsinia ; Somali Land,

Mrs. Lort Phillips. Cent. Afr.—Ruwenzori Mt., Scott Elliot. Cape of Good Hope.

6. A. septentrionale, Hoffm., Syn. Fil. 198 ; C. R. 478. A. septm-

tnonale, Linn, (under Acrostichum) Bedd. H. B. 145.

Afghan : Kurram Valley, 9-11,000, Aitch. 1877 and 1879, " profuse on rocks "
;

above Peiwar Kotal 7000',Collett 1879,

Trans-Ind. States : Baraul 72-9500', Hariss, Gatacre, 1895.

Kashmir : T. T. ; Gilgit Hist.—Bx. Giles; Lev. 1872 ; W. S. Atkinson 1874;

Clark 9500' 1876 ; Aitch. 12,000, 1877 ; Nagmarg, Trotter 1888 ; Kishenganga Valley

5-12,000', MacLeod 1891 ; Sonamarg 8000', Gammie 1891 ; Nittar Valley, the Kajndj

Range, and Astor Dist., Liddar Valley 7-11,000', Duthie 1892-93.

Punjab : CAawSa—Upper- Chenab Valley (perhaps in Kashmir), 8-10,000', Baden-

Powell 1879 ; Pangi 8500', McDonell ; Lahaul, Capt. Hay 1856 ; Chandra Valley

10-11,000', Rohtang Pass 12,000', Lahaul 13,000', Trotter; Simla iJe^.—Kunawar

Jacquem. Vicary 1833 ; Bisahir—Parbani Forest 9000', Lace.

N..W. P. : Garhiodl, Jacquem. ; T. Garlu 7-10,000', Duthie ; Brit. Garh. 11,000 S.

and W., 14,000', P. W. Mackinnon 1881 ; ZwrnaMn—Vicary 1831 ; in Herb. Hort, Sahar-

anpur ; Milam Valley and Tolall,500' S. and W. ; 10-12,000'—14 localities, Duthie.

DisTRiB.

—

N. Amer. : Rocky Mts. and New Mexico. Europe : Norway, Sweden,

Russia, Brit. Isles to Spain, Italy and Sicily, Caucasus. Asia : Caucasian, Ural, and

Altai Regions, Siberia ; Thibet, T. T. 1S57.

My speoimeos from the Lahaul Hill State, collected by Mr. Trotter, are

.ticketed 10- 12,000' altitude ; bub in a letter, written while on his tour in those

parts, my friend mentioned that he had got the fern at 13,000'. In his

privately prmbed list of Punjab Ferns, Mr. Trotter says that the Rev.

Mr. Heyde the Moravian Missionary, long located in Lahaul, assured him that

A. septentrionale was found quite up to the snow line, nearly 19,000' above the

sea level. Mr. Trotter further says
—

" I have collected it in several places from

7 500' to 9,500' alt., and it has once been found {fide Miss Farrant) as low

down as the Baramula Pass (Kashmir), 6000'. I have never gathered this

species except on " Arthur Seat ", Edinburgh, at an elevation of about 300 feet

above the sea,— more than forty years ago.

7. A. unilaterale, Lam., Enoy. IL 305 (1786), the oldest name

;

C. R. 'iSl ; Bedd. H. B. 152. A. resectum^ Smith ; Syn. Fil. 210. A. unila-

terale, Lam., Baker in *' Summary of New Ferns", 1891.
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Panjab : C/t«»i5fl.—Dalhoiisie, Clarke, McDouell Cin List); ZwMm—7000', Trotter
;

Simla Betf.—Simla., 5 stations 5-5000', Gamble, Collet, Blanf., Trotter, Bliss.

N.-\V. P. : B. n. Dist.—So\Ya.mii Nala, 4.500', Macldnnons 1879, P. W. Macldn-

non and Hope 1881 ; Kumaun—uesLv Naini Tal, 3000',(?) Hope 1861, between Dandiha

and Karela 5-6000', Duthie 1884, Dhankuri to Khati 75-8000', Trotter 1891.

DISTEIB

—

Asia : N. Ind. (Him.) Nepal, Wallioh QA.lcetum, Wall. Cat. 209, not

of Swartz) ; Sikkim and Bhotan, common. Assam—Khasi Dist. 1-5000', common.

. Bengal—Chittagong. Manipur W. 2000', Clarhe. S. Ind. " Madras Presidency, in

all the Western Forests up to ZQW I^Beddome in Handbookj. Burma, Kurz. Bur-

ma—Tenasserim 1 Ceylon. Malayan Penins. and Isles, Borneo

—

Hoss. Tonkin

—

Balarsa. Japan. China—Sere 'y. Polynesia. Afr. : Guinea Coast, Fernando Po,

and Angola ; Nyas'a Land, A. Whyte ; Mascareen and Seychelles Isles.

Trotter calls his Kullu, and Blanford his Simla, i3!anfc—^wr. uda^ W. S. Atkin-

son, bub I think these are merely young states of the larger plant got by Bliss at

Simla, by the Mackinnons in the Dehi'a Dun, and by myself near Naini Tal.

Parish's immature Tenasserim spacimen is doubtfully this, and Kurz's specimen

from Burma has sort much shorter than usual.

8. A. planicaule, Wall. ; Syn. Fil. 211. A. laciniatum, Don, var.

planicaule, (sp.) Hook. 0. R. 482. A. laciniatum, Don, Bedd. H. B. 154,

in part.

Punjab : Ghamla—McDonell (in List) ; Simla Eeg.—Simla and vicinity 5000'

and upwards, pretty common, 8 stations ; Kunawar; Sirmur 1831.

N.-W. P. : D. B, Dist.; Jaunsar; Mussoorie and vicinity 4700'—6500', not

uncommon ; T. Garli.—below Laluri 3-4000', and Manraa to Barahat, Duthie ; Sahlra

7000', Gamble; Brit. Garh., below Kinoli 5000', Duthie; " Garhwal ,'"' T, T.

;

Kumaun 3-9000', common.

DiSTBlB.

—

Asia : N. Ind. (Him.) Nepal, Wallich; Sikkim, Bhotan. Assam-Khasia

Hills 2-6000', " very commo".." Bengal—Chutia-Nagpur, Parasnath Mt. 1858.

Manipur 6000', Watt. S. Ind.—Madras Presidency, (_A laeiniatum) " All the West-

ern Mts. 3-8000' {BedAovie in H. B.) ; Bombay Presidency—Mts. of Malabaria

(CZar^e in Rev.), Ceylon. Japan. China—ISlingpo Mts,, Faler 1885 (so named by

Mr. Baker : pinnjQ blunt.), Yiinnan, Delavay 1883 (segments blunt), HancocTi.

Afr. -. Madagascar, Buchanan, Baron.

Mr. Clarke says the abundant Khasia form is the type of A. laciniatum,

Hk. Sp. m. iii. t. 200 A., but he does not differentiate the localities for his var,

planicaule (sp.) Hk. sp. Fil. iii. t. 200 B. Beddome writes of " typical plani-

caule " of S. India, and " typical laciniatum " of N. India ; but I am not sure

whether he means that both typicil plants are to to be found in both localities.

Typical A. laciniatum (as Hooker understood it—see his figure in the

Species Filicum) is unknown in X.-W. India, and I consider A. 'planicaule

good species. I do not think I have seen a type specimen of Clarke's var.

depauperata, wliich he says comes principally from Kumaun. Plants that

Blanford and Trotter have named var. d&paupei'aia are only small planicaule.

13
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I was with Blauford in 188(), when we gathered some small plants of pimicaule

ou au exposed dry cliff below Simla, and these he called de^auperata ; but I con-

sider them quite typical j)lanmule^ which grows largest on trees in moist forest.

Clarke thinks that the existence of this variety {d
fpauperata) destroys the value

of the specific differences relied on by Hooker and Balcei" for distinguishing

A. planicaule from A. laciniatum. 1 should say that the existence of var.

dcpauperata requires proof ; and Beddome, while saying that it is also found in

South India, believes it to be only a staiTed form of Iminiatum. I have nob

seen /i. te/??/«/«w growing, but judging by herbarium specimens it seems quite

distinct from A. planicaule. Much depends upon descriptions and the describeis.

9. A. germanicum, Weiss ; Syn. Fil. 212 ; Bedd. Suppt. H. B. 31.

Afghan : Said Ki.h DOOO', Collett No 97, 1879, iu Herb. Hort. Ca'c.

RASHMiii : Jidc Bed'l. in Suppt. H. B. ; KisUenganga Valley

^

—McDonell

1891.

Punjab : Ckamla—Ravi basin 6000', and Cheutib basin 8B0C', Dr. J. S. Stewart,

824 ;
" only once got at eacb station"; in Herb. Hort. Kew.

DisTEiB,

—

Eurnpe : Great Britain—very rare ; mountainous regions throughoiit

W. and Oentr. Europe : pretty general.

This is not mentioned by Baker and Clarke as an Indian species ; but in

1888 I found the Chamba specimens in the Kew Herbariimi. Dr. Stewart was

Conservator of Forests in the Punjab, and the author of a hook on Punjab Plants.

Some six years ago Mr. McDonell found a scrap of A. gmnankum among

specimens of A. ruia-muraria he had gathered sometime previously in Kashmu*,

and sent it to me for confirmation of his discovery. Beddome's entry, in his

Supplement of 1892, '' Kashmir," without locality or name of collector, is

vague, and might lead one to believe that the fern is common in that State.

°10. A. Ruta-muraria, L. ; Syn. Fil. 213 ; C. R. 482 ; Bedd. H. B.

I5fi, and Snppt. 30.

Afghan.: Kuram Valley—ShendToi, Aitcb. 1879, " common on rocks "; Lakman

Khel langt, Duthie's collr. 1894.

Kashmir and Baltistan : 5-8500', T. T., Lev., Clarke; Sind Yalley 7-fOOO',

Lev. 1875, Baltutan: Shingo Valley—Shivaram Nala lO-llj'^CO', Duthie; Kishen-

ganga Valley—Mc Donell 1891; near Gurais 7-9000', Duthie 1892 , Masjid Valley,

18-14,000', Puthie 1893 ; Sitalwan gorge 5000', Martand ruins and Sib B^ba Temple

McLeod 1891 (in List).

N.-W. P. : Kuinaun—ByAns, Kali Valley, near Kangua 10-12,000', Duthie

1884 ; Kutti Yangti Valley 10-11,000', and Dhauli Valley 10,000', Duthie 1886.

Nepal, W. :—Kdli Valley, near Kangua 11-12,000', Duthie 1884.

DiSTRlB.

—

Amer.: U.S.; many parts. Eur.: Throughout—from Arctic Regions,

to Spain and Portugal, Italy, Medit. Isles, Greece, Turkey. Ana: Turkish Armenia

Ural Mts. to Caucasus ; Turkestan 6000'; Thibet; Siberia. Afr.'. Algierp, Cr.|e

Colony,



PLATE XVUT.

J.N. PitclL del.>:

ASPLENIUM SAULII Hook

i. Plant natural size,

S, A pinna x 3.

3. Scaies from base of stipes x 20.

4. Portion of soaiS l>].-i. 3 x 60.

6 & 6. Scaies irora Jugter up on atipes x 30 and 50»

C. Mukeriei litti.
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Duthie's discoveries of four stations in Kumaun, and another—adjacent—in

West Nepal, cany this fern much farther eastward in India than it was before

known to grow. The gap between West Kashmir and Knmann ought to be

filled up. There is much variety in cutting in Duthie's specimens, as there is

also in both cutting and size in the European plant, of which botanists have

made several varieties. I have a plant I gathered on the inside wall of a ruined

stove-house, exposed to the weather, in a garden near Edinburgh, on the old

walls of which the species was abundant, which had 80 or 100 living fronds,

and, as pressed, occupies a fan-shaped area 1 1 by 8 inches. This shows what

the plant is capable of.

11. A. Saulii, Hook.; Syn. Fil. 2lG. A. peMnense, Hance, Syn. Fil.

213. (See Baker in Summary of New Eerns, Ann. Bot., Vol. V., No. XVIII),

0. E. 483 ; Bedd. 11. B. 156. A. Saulii, Hk., var. peMnense, Hance

Bedd. Suppt. H. B. 31. Plate XVIII.

Kashmir. —JA(?Z«OT Valley, 2-2500', Lev. 1875, 4000',—Trotter 1889; between

Eampur and Cri, "common; a few plants at Chakoti ''"', MacLeod 1891 ; Chakot

3600', McDonell 1891.

PcNJAB : Hazdra—Dhamtauv -loOO', Leo Oertel 1890. ChaiJiba—'Ri.ri Valley,

near Euk 4000, McDonell 1882 ; Kullu, Trotter Cm List).

DiSTRiB.

—

Asia : Japan, Oldham. China—Szechuan, Blahiston, Maingay,

Robinson ; Peking Mts., Hancock ; Ningpo Mts, Faler.

Mr. Baker in his Summary of New Ferns, 1831, unites A. peUnense, Hance,

with A. Saulii, Hook., saying—" Further material shows that A. SavMi, Hook,

in Blakiston's Yangtsze, 303 (1862) is a larger, more compound, foim of the

same species {A. peJdnetise, Hance), and A. SaiiUi m the older name. It has

lately been fomid by Levinge in the Himalaya (Chamba and Jhelam Vallejs).

I thmk Clarke is right as to Levinge's locality being in Kashmii', and the

Jhelam does not flow through the Chamba State. In the Calcutta Herbarium,

there are two sheeis from Jap.ra, named A. sepulchrale^ Hook. = A. peJanense,

Hance, fide Baker, of which the stipes are 0-8 in. long, and the fronds up to

10-11 in. 1. by nearly 5 in. br ,—almost tripinnate. Dr. Christ's var. latins,

published in 1897, is quite covered by the origmal description of A. pekinmse^

and by specimens in the Kew Herbarium from various parts of China and

Japan.

12. A. Adiantum-nigrum, L. ; Syn. Fil. 214 ; C. R. 483 ; Bedd.

H. B. 156.

Afghan. : Griffith, in Herb. Hort. Kew.

Trans. Ind. States : Baraiil 4-7800', Harris ; 4000' Gatacre,

Kashmir : Badrawar 5400', and Poosiana, Clarke; " frequent 5-8000", (Cl.in Rev.)

;

Chandrabhaga Valley 7000', Baden-Powell 1879 ; Lolab 6000', and Eembiara Valley

6500', Trotter 1888 ; Lolab—Dardpura 5-7000' ; " very common in the Lolab, on dry
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clay bands'''' Ceiabaukmeiits), MacLeod 1891 ; Martand Kuins 3500', McDonell 1891

Sind Valley 6-8000', T. T. (very large) ; Sind Valley—Kangan 6000', Gammie 1891 :

one sorus diplazoid ;
" Kashmir ", W. Gollan, No, 912G Herb, Saharanpur.

Punjab : i/flzf/ra—4—6500', Trotter 1886 and 1890; Murree 7000', Lev. 1875
;

Black Mt,—Panj Gali, Duthie 1888 ; Kagan and Siran Valleys 4—5000', Duthie's

collr. 1896-97. C/tamia—" Dalhousieand Chamba 4-6000', (CI. in Eev.) ; DalhoDsie,

Colonel Dyas ; McDonel! Cin List) ;
" Chamba 5-6000' " J. Marten 1897, from Herb*

Sahar. ; Kullny Edgew. in Herb. Hort. Calc. ; Simla Beg., Bates.

N.-W. P. : T. Garh.—Br. Bacon ; Herschel 1878 ; Ganges Valley -Giimgiim Gadh

8-9000', Datbie 1883 ; Lanibatach 7000', Gamble 1891.

DiSTRiB.

—

Eur. : United Kingdom ; Norway and Denmark, through Holland,

Belgium, Germaty, France, Switzerland, Austria, Spain, Portugal, Mediterranean

Eegion, Greece, lurkej.—Asia : Armenia, Syria, Arabia, Persia ; Siberia ; Java.

Afr. : Azores, Canaries, Madeira (very common, ascending to 4000'), Cape Verde Isles.

Kamerun Mts. ; St. Helena ; Algeria ; Abyssinia ; Natal ; Cape Colony ; Masc. Isles.

la the Kew Herbarium is a specimen marked " Mussooree, Dr. Bacon.'"

This, and a specimen in the Saharanpur Herbarium, " Mussooree, Herschel,"

I have entered under T. Garhwal, as I do not think the plant grows in

Mussoorie, or very near it. Mr. GoUan's fronds from Kashmir are the lai'gest

I have ever seen, and even larger fronds must have preceded them, judging by

the old stipes left on the caudex.

13. A. fontanum, Bernh. ; Syn. Fil. 216, excluding vars. ; C. E. iSi
;

Bedd. H. B. 158, excluding var. exiguum. Plate XIX.

Afghan. -. Knmm Valley 11,000,' Aitch. 1879; Peiwar Kotal 8000', Collett ; Malana,

Harsukh (Duthie's Collector) 1894.

Teans-Ind. States : Barahl—M.hgs. 8000', General Gatacre 1895,

Kashmir : Gilgit : Tanner, Giles ; Baltistan 10-11,000', Duthie 1892 ; elsewhere

in numerous localities 45-12,000 : Winterbottom 1847, Lev. 1875, Trotter, Gammie,

Du'hie, BfacLeod, McDonell.

Punjab : Hazara—Black Mt., Duthie, 1888, Kagan Valley 5300', Trotter, 1889,

45-6000', Inayat (Duthie's Collr.) 1896-97. C^/ifl7?j5«—10,000', Baden-Powell ; over

8000', McDonell ; Si>'la Beg.—Bis4hir : Jangi Forest 9f0u', Lace.

N.-W. P. : T. <yffl/-7i.—Ganges Valley, 8-9000', Duthie ; K%maun—^\t\ Valley

10,'JOO', Mackinnons 1882; Byans—Kali Valley 11,000', Kutti-Yangtl Valley

10-11,000', Duthie 1884 and 18S6.

W. Nepal : Kutti Valley 10-11,000', J. E. Eeid.

DiSTElB.

—

Eur. : England ? Scandinavia 1 Belgium, France, Switzerland, Ger-

many, Hungary, Italy, and Greece. Asia : Lycia, Ural Mts.

I have not gathered A.fontanum ; but I possess numerous specimens collected

by Trotter, Levinge, McDonell, Duthie, and MacLeod, in Hazara, Kashmu-,

Chamba, Tehri Garhwal and Kumaun, and others from Afghanistan to West

Nepal, and have seen many more collected by them, and, except as to size, I can

say that the specimens are veiy uniform. IMature plants vary from 2i to 12

iaches in height, including root-stock. The longest I have seen are Major



PLATE XIX.

J.N. Fitch del.

ASPLENIUM pONTANUMBernh.
1. Portion of a lar^e plant, natural size.

2. Prond of a lar^e plant, natural size.

3. Portion of a frond fii.

4. Caudex from another frond.

5. A small plant, natural size.

A.C. Ghowdhary lith.-
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MacLeod's from Kashmir, at an altitude of 4500': I have is 12 inches

high ; and I noted, when going over his collection, another plant which had 16

fronds covering, as dried, an area of 15 by 10 inches. Major MacLeod noted

that the size of the frond is reduced at high elevations, e.g., on Kuchil Peak,

12,000, alt., to only 3 inches. Two specimens from Kagan Valley, in Hazara,

collected by Trotter, are 3 and 9 in. high, respectively ; and fi'om Chamba I have

plants 3 in. and 7 in. There is never auy resemblance or passage to the next

species. The Indian specimens agree with the description of A.fontanwu

Bernh. in the Syn. Fil. in that they are all distinctly bipinnate : A. exiguum is

never more than bipinnatifid. A. fontanwn is always of a pale gi'ass-greeu

colour : almost yellowish sometunes : A. exiguum is dark green. And, con-e-

sponding to the cutting and venation, the»position of the sori in the two plants is

quite different. In A. fontanwn i\\Qmn2k¥Q all placed in the pinnules and

segments, on the veialets, without any relation to the costa of the pinna : in ^.

exigtmm they are in a row on each side of and close to the costa. A.fontanum,

so far as I know, never has fronds with the rhachis prolonged and rooting at the

point ; nor have I ever seen it proliferous on the pinnas. Both these featm'es

are characteristic of A. exiguum.

There is a wide hiatus in the record of distribution 'cf J.. /wztewwrn between

Chamba and the Ganges Valley in Tehri Garhwal (broken only by Mr. Lace's

gathering in Bisahir), the intervening gTound, except near Simla, not having

much searched for ferns. Blanford does not record it from the Simla Region ;

nor is it in Mr. Bliss's collection. In Kumaun A.fontanum ^s, got at from

10,000 to 12,000 feefc above the sea, and thus, apparently, the farther south the

fern goes the higher the minimum altitude to which it descends. It ought,

therefore, to be got at high altitudes in the Punjab Hill States, eastward of

Chamba, and in Tehri and British Garhwal. A gi'eat deal of the European

material, called A. Halleri, Willd. (under Aftpidium), which by some botanists

is reduced to A. fontanum^ is more like A. exiguum than like A. fontammi ; but

the fronds of A. Halleri are broader for their length, and the sori do not lie

along the costa or secondary rhachis. Willd. said of A. Halleri—" al). A.

fontano abunde distincta species."

14. A. exiguum, Bedd., Ferns of Southern India, p. 49, tfc. 146.

Aspleniumfontanum, Bernh., var g. exiguum, Bedd. H. B. 158. A.fontanum^

Bernh. 0. R. 484. A. Glenniei, Baker, Syn. Fil. (2nd Ed., p. 488.) Athyrium

gmcile, Fournier, Plant. Mex., p. 102.

Though Colonel Beddome, in his Handbook of ]88o, dropped this fern as a

species, I am obliged to revive it, because I cannot clearly separate from it a com-

paratively common North-West Himalaya fern. A. Glenniei, Baker, which is
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identical with the Himalayan plant, is a later name. For Colonel Beddorae's

description, which was written from specimens found in only one locality in the

Nilgiri Mountains, in S. India, and which hardly covers the Himalayan plant,

I substitute the following, which was written many yeara ago :

—

PlanU isolated, or united in tufts by the matted roots ; Gaud, erect, short

;

St. i—21 in., rarely more than l^- in., densely tufted, soft, castaneous, clothed

at base with linear hair-pomted dark-coloured scales, upwards more or less so

clothed, scales gradually changing upwards to soft hah's
; Jr. linear-lanceolate,

bipinuatifid, never nearly bipinnate, 2—>9 in. 1., |—1:^ inbr.; rli. flattened,

Avingod, green in upper two-thirds, the castaneous colour of stipes extending

farthest up the inferior side and sometimes in patches ; finn. 20-25 jugate,

oblong with an exp 'uded base, or cuneate, sometimes leafy and then obliqudy

triangular and less cu^i, subpetiolate, blunt, costai inconspicuous, undulate later-

ally, lower pinnoe more distant, shorter but scarcely narrower an base, sometimes

trifoliate in shape ; segm. 3-6 jugate, having 1-6 teeth according to number of

veinlets, lower margins concavely cut or scooped out, lowest anterior much cut

away ; colour dark green ; veiiu immersed, obscure ; sort costal, one at the

base of each segment, two or m-i.-e in lowest anterior ; fr. often very attenuate

upwards and rhachis prolonged and then rooting at tip ; segin. sometimes all

trimcate or emarginate at apex> and there proliferous.

Punjab : 5«iZM—7-9000', Trotter ; Simla Beg. 6-9000', not common ; Gamble,

Collett, Cattell, Blanf., Hope, Trotter, Bliss.

N.-W. P. : D. D. i)Mi^.—Jaunsar, Barasti 7000', Gamble ; Mussoorie—6000' Edgew.,

Dr. Bacon, Jameson's CoUr. 1850 ; 5500'—7000', Lev. 1872, Mackinnons 1878, Hope

1880-1895 (seen and studied yearly), plentiful in places on rocks iu damp forest;

"6'ar/wiir'Lev. 1S72; T. Gark.—Ganges Valley 6-7000,' Duthie ; J'mh2«m»—Naini

Tal, by the lake-side, Hope 18(jl ; Harsila, Davidson 1875; below Naini Tal

5-3000' Trotter ; Dhauli Valley 10,000', Duthie 1885-86 ; MacLeod 1883. '*N.-W.

India*", Falconer.

DiSTRlB.

—

N. Amer, : "Mexico, Mr. Comul Glennie '"'
; Mexico—Rochers de

Pedregal, Bnwrgeau, 1865-66, Chihuahua—Mapula Mts., Pringle 1866, Sonora, Lloyd

1890. United States—Arizona : Huachucha (?) Mts., Lemmon 1882.

—

Asia : N. Ind.

(HimOSikkim ('/) Wangtu, Hnok^fil. and Thorns. ISi?. S. Ind.: Nilgiri Mts., above

Kalhatty waterfall, x^xQ^Beddome 1864, Barliar 2500', Gamble. China—Moupin,

Bavid 1889; Mengtez; Yunnan, W. Hancock 1893 : "shady rocks, very local.''

I have found no difficulty in separating this Himalayan plant from A. fonfa-

num, Bernh.; but it is not without hesitation that I come to the conclusion that

it is the same as Beddome's Nilgiri plant. Beddome found his plant only in

one station, and he then thought it nearly allied to A. camptorhacMs^ Kze.,

which Baker unites with A. lunulatum, Sw.—Gamble has a dozen plants ticketed

A. exiguum, which he got near Barliar, on the Nilgir-s, 2500' alt., all small

and narrow, and with prolonged rhachises. In the Synopsis Filicum, under
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A.fontanum, Bernh., A. exigimm, Bedd., from the Nilgiris, is meufeioned as

being a less divided form, with naiTow fronds and ebeneous rhachis ; and the

authors go on to say that a similar plant had been gathered in Mexico by

Mr. Glennie. But in the 2nd Ed. Mr, Baker set up what appears to be Bed-

dome's plant as a new species
—" A. Gkmiiei, Baker ; Hab, Mexico. Consul

Glennie, Boiirgeau^ 252—Very like some of the forms oifontamm." When at

Kew in 1888 I pointed out to Mr. Baker and Ool. Beddome that the specimens

of A. Glenniel in the Eoyal Herbarium were merely a common N.-W. Hima-

layan fern, which I had been calling A. exiguum, Bedd. Prolongation of the

rhachis into a naked tail often bearing a young plant, was a character given by

Beddome in his description of the species, though this was not mentioned in the

Handbook where he degraded it to the rank of a variety. This is a normal

though not an invariable character of the Himalayan plant, as it is said to be

lalso of ^. micropteron, Baker, Syn. Fil. 488,—"rhachis much produced beyond

lamina, rooting at the tip. Hab. San Luis, 7000', Pear.e." A. micropteron,

however, differs materially in having a flattened and broadly winged rhachis

and also in cutting of pinnse. I think that theiie is here (excluding A. micrcyp-

teron) only one species, quite distinct, however, from A. fontanum^ and that the

N.-W. Himalaya is its headquarters ; because the plant there gTows to a much

larger size than in either South India or Mexico —judging from the few speci-

mens sent thence—and is very plentiful in certain parts of the range about

Mussoorie. Mr, Baker's type specimen of A. Glenniei has not a prolonged and

rooting rhachis ; but in the British Museum there is one plant amono- A.

fontanum, ticketed
—

" U. S. Pacific Coast Flora, (new to U. S,.) var. ' Con-

servatoiy,' Huackue (Huachuea ?) Mts., Arizona, August 1882, Lemmon Her-

barium, Oakland, California," which is exactly the M ussoorie fern, and it is pro-

liferous on the pinnae throughout, and at the apex of the frond. And there are

in the same herbarium, two specimens from America, named A. Glenniei Baker

which are exactly the Mussoorie plant. In the Calcutta Hei barium there are

three specimens, named A, Glenniei, from America, one or two of vhich is the

Mussoorie fern : the third is not.

The Mexican plant had been named Athyrium gradle by Fom'nier, in his

Fil. Mex. 102, published in 1872, and Mr. Baker gives this as a synonym of

his A. Glenniei. He was obliged to reject gracile as the specific name, because

there was already Asplenp.m gracile of Fee, and also another plant so named by

Pappe and Eawson. Fom-nier's plant is in the " Eprhier de la Commission

Seientifique du Mexico, recueilli par M. Bom-geau 1865-66," Lemmon's plant

collected in Arizona 1882, was identified by Baker as A. Glenniei, and was

dted as-vl. ^/e?ime2, Baker, by Eaton in the Bulletin of the Torrey Botanical
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Club, 1883, p. 29 ; and the specimens collected by Pringie and Lloyd in

Mexico in 1886 and 1894 also were so named. The entry in the Bulletin of

the Torrey Club is as follows :

—

"51. Asplenium Glenniei, Baker, descrilxd at p. 488 of the eecond edition of

Synopsis Filioum, was scantily collected in the Huachuea Mts. by Prof. Lemmon.

It is a small fern growing in little tufts like J., montanum; but the fronds are

lanceolate, tapering both ways, 2-6 inches long, pinnate, with many pairs of otlong,

toothed or pinnately lobed, deep-green pinnse. The sori are abundant, rather large

slightly curved outwards, and placed mostly very near the midrib of the pinnules.

The fern comes near the old world A. fontanum^ but it is not closely allied to

any of our common species. I am obliged to Mr. Baker for the description."

If the Nilgiil (S. Ind.) plant be admitted to be the same as the American

and Himalayan plants (Beddome added " Himalayas " as a habitat in his Hand-

book) then Beddome 's name, being the older, must have priority over Bakei's

name A. Glenniei, A. yilnnaneme, Franchet in Bull. Bot. Soc. France, 1885,

p. 28, which Mr. Baker, in Ann. Bot. 1892, placed as a variety of A. fontamim,

Bernh., near var. exiguum, and of which Beddome, in his supplement of 1892,

after describing it, says
—" seems hardly to differ from typical/owfewwm," must,

I think, also come under A. exiguum.

I have mentioned under A. fontamim^ Bernh., some of the differences from it

of A. exiguum ; but indeed it would be more difficult to point out identical

characters, or even resemblances between the two plants. A. exiguum varies

considerably in width of frond and pinnae, and in cutting, but the variations are

all away from the direction of A. fontanum. A. exiguum is abundant in many

placey within the municipal limits of Mussoorie, the hill sanitarium in the Dis-

trict of Dehra Dun, where I have chiefly observed it, at altitudes of about 5500'

to almost 700u feet, on limestone rocks in the forest, generally with a north as-

pect. It grows in rook crevices, among moss, and spreads itsftlf out like a star,

the prolonged fronds bending backwards until they bury their tips in the moss

seeking for cracks, or crevices, or earth, in which to root. The fronds last for two

years, at leas^j, living through the winter, in frost and snow, and through the suc-

ceeding dry, hot, weather in a shrivelled and apparently dead state until the rainy

season comes in Jmie or July, when they uncurl, and then frequently, if they have

not already done so, produce young plants on their tips. This is followed by the

springing up of fresh fronds from the same roots, generally not proliferous in

that season, so far as I have seen. Judging from the numerous herbarium

specimens I have seen, A. fontanum of the Himalaya has a more erect habit

than A. exiguum has, and is never proliferous. Blanford says A. exiguum is

rare in the neighbourhood of Simla. In Gamble's collection I found 3 sheets

with 11 specimens—from Simla. On the five days' march from Simla to B^gi,.
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eastward, on the great Thibet Eoad, iu 1886, 1 saw only two or three specunens,

at about 8000' altitude ; but the fern may be more abundant at a lower

level, off that road. In 1861 1 saw one plant of A. exiguum at Naini Tal,

by the side of the lake, but none anywhere else there, or on the way to

Almora, 30 miles northward. There is no passage from this species to the next.

15. A. varians, Hook and Gr. ; Syn. Fil. 216 ; C. R. 485 ; Bedd.

H. B. 158. Plate XX,
AFaHAN. : Kuram Valley, Aitch. No. iC9, 1899: " not common" ; Peiwar Kotal

8000', Colletfc. 1879.

Kashmir : JBaltistan—near Skardo, T. T. Punch Pass 9000' and near Pashana

7500', Winterbottom 1847 ; Cbittapani, Jhelam, and Liddar Valleys 4-8000', Trotter,

Duthie, MacLeod.

Punjab : Hazdra—hom Black Mt. eastward to Murree, 7-9000', Duthie, Oer-

tel, Trotter, Levinge, Hope, and Duthie's collector. Chamia—Chendb and Ravi Val-

leys 6-7000', McDonell, J. Marten ; S:ullu, 5-9000', Trotter, Coventry ; Simla Beg.

5-10,500', common, but nowhere abundant ; Bisahir, Brandis and Lace 7000'.

N.-W. P. : B. D. List.—Jaunsar, Lokandi 8000', Gamble ; Mussoorie, Jacquem.

;

common on rocks in forest at 5500'—7000', : T. Garh. 5-13,000', Duthie, C. G. Eogers,

Gamble ; KumauHy frequent

DiSTRiB.—^«m : N. Ind. (Him.)—Sikklm 9000', Hooherfil.y Kurseong 3000', Lev. ;

Bhotiin 6500', Griffith. Assam—Khasi and Jaintia Hills. S, Ind. : common on

Nilgiris and mountains on west side, 3000' and upwards (^Bedd. H. B.). Ceylon, 3000,

and upwards, Japan. N. China, Afr.—Cape Colony, Caffrarja, Natal.

Mr. Clarke says that this species and A. fontanum, Bernh., are veiy nearly

allied : I demur. He also says that it is not difficult to separate the

Himalayan examples from A. lanceolatum, Huds. ; while Beddome says a form

found at Kulhati in the Nilgiris quite runs into the Em'opean lanceolatum.

In Gamble's collection is a sheet from Levinge, ticketed "A. lanceolatum,

Huds., Kulhati, Nilgiris, 5000', 26-6-83 ", two plants on which are distinctly

A. varians^ and a detached frond Very like A. lanceolatum^ only the segments

are more sharply toothed and the sori longer. I got a specimen in Murree

(N.-W. Himalaya) a good deal like A. lanceolatum ; but I should say that that

species, besides being thicker in textm-e, is less distinctly bipinnate than is A. va-

rians., is less sharply toothed, and has shorter sori. The stipes and rhachis also

are stouter than those of A. varians ; and other differences might be pointed out.

16. A. tenuifolium, Don. ; Syn. Fil. 220 ; 0. R. 485; Bedd. H. B.

159, F. S. I., t. 130.

N.-W. P. : D. D. i)?6'?.—Sowarna Nala 4500', Mackinnons 1878 : P.W. Mackinnon

and Hope, 1881.

DiSTKiB.—^«m : N. Ind. CHim.)—Nepal, Wallich ; Sikkim and BhotSn, 5-9000,

common. Assam—Khasia 4-5500', frequent. Burma—Moiilmein, Parish. S. Ind. :

higher ranges of the Nilgiris, Pulneys and Anamallays. Ceylonr^-Newera Elp,
14
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In his list of the ferns of fche Punjab, printed for private circulation,

Ml-. Trotter wrote :
—" it has been collected, at ' The Glen ' near Simla by

Br. Watt, Dr. Cattell and myself," but Mr. Blanford did not admit this ; and

Mr. Trotter did not include A. tmuifolium in a manuscript list he subsequently

sent me ; so I suppose the plants were only A. varians, which is quite different

in cutting. Beddome's figure accm'ately represents the Delii'a Dun plant.

Sub-genus Athyeium, Roth.

\A. Hohmachrianum^ Kze., was given by Dr. Oattell iu his "Handy

Guide to the known Ferns of the Himalaya ", Ijahore, 1877, as

having being found at the Chadwick Falls, Simla, and the entry was

repeated in Mr. Trotter's privately printed list. Mr. Levinge, in a letter

to Mr, Baker, preserved in the Kew Herbarium, said
—" No. 54 " (Trot-

ter's pamphlet). " I do not believe that A. Holmiaclcmanum, Kze., was

ever found in the Punjab. What Dr. Cattell got at the Chadwick Falls,

Simla, (also alluded to by Blanford) was most likely As;pl. drepanophjllum^

as I got the latter at Naini Tal in the N.-W. Himalaya''. I agree with

Mr. hevinge's belief, but not in the suggestion as to what Dr. Cattell's

.
plant was, for there is no evidence to support it.]

17. A. drepanophyllum, Baker ; Syn. Fil. 226; 0. R. 487.

Athyrium falcatmn, Bedd. : Bedd. H. B. 164. Athyrium drepcmophyllim.^

Baker : Bedd. Suppt. H. B. 32.

N..W. P.: B. B. Z>i«f.—Badraj Mt. near Mussoorie, 5000', Macldnnons'' Native

Collector 1879.

Kumaun—below Naini Tal ; in Herb. Gamble, coll. et com. Lev.: "2 or 3 miles

above Ranibagh road up to Naini Tal, 3-4000'—Levinge iu letter to Hope, 25th Feb-

I'uary 1892.

DiSTEiB.

—

Asia : N. Ind. : Assam—Khasia Hills, Mann; Bengal—Parasnath Mt.,

3-4000', Clarke^ Mev. A, Campbell ; Palamow-Jaigir 3000', Gamble. Ceutr. Provs.

(Ind.), Pachmarhi, Blanford^ Duthie. " Centr. Ind.''\ Col. B. Oahes. Eajputana

—

Mt. Abu, King 1860. Penins. Ind,—Mts. of Malabaria, from Mahableshwar and

Belgaum southward to the Anamallays : Clarke in ^Beview' ; Ganjam Dist. ; My-

henda Hill 4500', and Anamallay Mts., drj grassy places, 5000', Bedd. in H. B.

18. A. tlielypteroides, Michx. ; Syn. Fil. 226 ; 0. R. 488. Athyrium

thelypteroides, Michx., Bedd. H. B. 164.

Afghan. : Shend Toi Valley 9-10,000, Aitch. 1880.

Kashmir: Palgam 8500', Sind Valley 10,000, G.B.Clarke; 6-12,000^ in various

localities, Trotter, McDonell, Gammie, MacLeod, Duthie.

PanJAB : Hazara: Machpuri Mt. 8000, Trotter; Kagan Valley 14,400', Duthie's

collr., 1896. Chamha—Kayi^v 7000', Sara 11,000' C. B. Clarke ; 7-8000', Baden-

Powell, McDonell ; Kullu—Ja,loTi Pass 10,000',- Trotter ; Simla iJe^.-^Along ridge

E.nf Simla, from between Mahasu aad Phagu to Hattii Mt.,- 8-10,000', Edgew., Bates,

CoUett, Blanf., Hope^ Trotter, Bliss,
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N.-W. P. : T. 6'flir^.—8-13,000, Mackinnons and Buthie ; B. Garh. 9-10,000',

Dnthie ; Kumaun 7-13,000', Davidson, Duthie, MacLeod.

Nepal, W. : 10-11,000', Duthie.

DiSTKiB.—iV. ^?wer. : Canada and U. S. A. Asia: N. Ind. (Him.) Sikkim and
Bhotan. Japan, Faurie. China—Yunnan, Henry and Delavay ; N. Shensi,

Glraldi. Amur Land.

I do nob tliiuk the description in the Synopsis Filicum is altogether accurate,

for the Himalaya plant at least ; because I cannot find any double (diplazoid) sori

at the basis of the pinnae. Nor should I say, looking at the Himalaya plant,

that the species is " easily distinguished by its long sori in very regular

rows." The involucres, especially near the.main rhachis, are often veiy narrow

in proportion to their length when in advance of or failing the development of

the sporangia, and then they look long ; but when the fructification is well

developed, the sori look broad and short. They are longish, however, in some

American specimens. The veins are generally quite straight where the sori are ; ,

but the inner or dehiscing side of the involucre is more or less cuiTed, according

to its width, so that its shape is more less segmental, sometuues nearly semi-

circular : Colonel Beddome describes the sori as short, oblong. Towards the

apex of the frond, and the apices of the ujjper pinnse, the sori begin to vaiy in

shape, some being curved across the vein, some didymochlsenoid, and some

shorb-diplazoid

—

i. e,, the retui'ning half of the soras and invqlucre is quite

separated by the vein from the basal half. In this case the upper part of the

involucre is hardly as long as the lower. I look upon these variations in the

form of the sorus and involucre as of importance only as showing that there is

no sound distinction, in shape of sorus at least, between Euasplmium, Athyrium

and Diplaziwn, unless the last sub-genus be restricted to the plants which have

long, naiTow, double sori, such, e. g., as A. lanceum, Thunb., and A. bantamense,

Baker. Asplenium {Bipl.) japonicum is almost as much Athyrium as is

A. thelypteroides^ or A. McDonelli. I agree with Mr. Clarke that no varieties

or even forms can be made out of this fern ; but Dr. Christ, in a paper written

jointly by him and Dr. Baroni, published at Florence in 1897, on the Ferns

and Fern-allies of the Sheu Si Province of China, has set up a new species

—

A,

Giralcli. A comparison of the specimen of this new species which Dr. Chi'ist

sent to Kew with A, thelypt&roides shows no variation whatever from the

latter-named species. A. ihelypteroides is gregarious, and careful examination

would probably show that the rhizome is slowly creeping, though thick, and the

plants in a bed may be connected.

19. A. MoDonelli, Bedd. in Journ. Bot., March 1889, p. 73, under

Athyrium. Athyrium McDonelli, Bedd., H. B. Suppt. 34;. Plate XXI.
Kashmik : Panjab 5500', Baniar—Harpat-Rai Nala 5000', Kitardaji 600X1?,.

McDonell, August 1891 ; Lol^b Valley : Bamahama and Atid'rbug 45*600D, MactieoS,

September 1891.
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Panjab : C/taraSffl.—Ravi Valley, Chadbent Forest 6,000', McDonell, 1882,

DISTEIB.

—

Aiia : Japan—Yezo Prov., VAbbe Fawie, 1889.

Colonel Beddome described this species in 1889 from two fronds, then shown

to him by Mr. McDonell and myself. Mr. McDonell's frond had a bit of

rhizome attached : mine had only an incomplete stipe. He (Mr. McDonell)

- had sent it to me several years before as A. tlidypteroides, but I then noted

that it was different and probably new. A third frond of the same gathering

in Chamba I found, in 1896, in the Calcutta Herbarium. These were the only

three fronds Mr. McDonell had up to that time got. After returning to India

he was deputed to Kashmir, to have charge of the Forest Department of that

State ; and in 1891 he found A. McDmelli plentiful in several localities there

(W. and S. Kashmir, I think) ; and it seems probable that this fern has its

headquarters in Kashmir, and that the Chamba station is an outlier.

Mr. McDonell has explored Chamba thoroughly, and he is so sharp an

observer that any other station there could hardly have escaped him. But,

very curiously, the only specimen sent to Kew, as this fern, by its discoverer is,

for me, A. thehjpteroides. Mr. J. Marten, who has, more lately, been exploring

in Chamba, does not seem to have found it.

The place of this species is clearly alongside of A. thelijpteroides, and not

where Colonel Beddome has placed it—after the A. nigripes group. The

sterile fronds of young plants are hardly distinguishable in the herbarium,

from similar fronds of A. thelypteroides, the cutting being sometimes almost

identical. The main points of difference are :—(1) the rhizome, which is

distinctly, though sometimes slowly, creepmg in A. McDonelU, and erect or

only procumbent in the other species (but see the suggestion at end of the

last article)
; (2) the wider sinus between the segments or pinnules, which in

A. McDoneUi extends nearer to the rhachis, and in well-developed specimens is

square or often ob-cmieate at the base ; (3) in A. iMypteroides, the frond

narrows gradually at the base ; m A. 3IcDomlli,\i\siYmxc2&Q, the lowest pair

of piimiB being hardly shorter than those above
; (4) the shape of the pinniae,

which in A. thelypt&'oides is invariable (though hardly so wide as 1 in., as the

Synopsis Filimm has it), but in A. 3hDmelli varies with the size and age of

the plant :—In one large specimen from MacLeod, I find the lowest three

pairs to be pronouncedly lanceolate, and of the following dimensions :—lowest
7| in. l, 2| br. ; next pair above—8^ in. 1., 2 in. br. ; third pair—8| in. 1.,

1| in. br.—the pinnules or segments being themselves cut down half-way to

the Gosta ; (5) in A. thelypteroides, the pinnas are patent :- in A. McDonelU in

large specimens acutely ascendant, the lowest less so. (6) the venation of the-

twd species IS" quite different : in A, ihelypteraides it is simple- ••in -J., McDondli

it is Bub-pinnate, the vein forks, and one branch throws off one' or "even tw'o'
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veinlefcs after entering the lobe ; (7) and finally, the fructification is different :

there is no rigid, straight-backed soiTis in A. McDomlliy but, on the contrary,

the utmost possible liberty and variety of shape. There is generally one soma

to each lobe, on the superior veinlet ; but in the lowest lobe there are sometimes

two, and then the lower is attached to the lower side of the inferior veinlet, and

the upper to the upper side of the anterior veinlet, so that they are placed back

to back, but separated by the space between the two veinlets. All shapes of

involucre may be found on the same pinnule : short-asplenioid, athyrioid, pear-

shaped—spreading on both sides of a veinlet without any apparent sinus or

back at either end, and short-diplazoid—as described above under A. thelypte-

roides. Beddome, I think, at first intended to describe A. McDomlli as a

Dlplazium, and he says it has the habit of the Ceylonese D. SchJcurii, and the

Cuban I), conchaium. It has almost as much right to a place under Diplazium

as A.japonicuinh3&. The description requires revision by the light of the

new material from Kashmir. A. Hmryi, Baker, from China, is doubtfully

distinct.

{To ie continued.)
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A CATALOGUE OF THE HETEKOCERA OF SIKHIM

AND BHUTAN,

By G. 0. Dudgeon, f.e.s., &c.,

With Notes by H. J. Elwes, f.z.s., f.e.s., &c.,

AND

Additions by Sir George F. Hampson, Bart., b.a., f.e.s., &c.

PartX.

{Continued from page 425 of this Volume.)

Family HYPSIDiE.

Genus Anagnia, Wlk.

1132. A. orhicularia, Wlk.

Sikhim. I have not taken this. Mr. Hauxwell sent me a specimen

from Thaungyin in Tenasserim which is the only one I have seen. (I

have a specimen from Holler's collection.

—

H. J. E.)

Genus Hypsa, Hiibn.

1134. H. marmorea, Wlk.

N.-E. India. I have no specimens corresponding with the descrip-

tion. Two insects from Bhutan in my collection are identical with

two others from Burma and follow in characters the description of

H. butleri, Swinh. and Butler's figure in III. Het. B. M.,V. pi. 87, fig. 11,

named Neochera marmorea, 5 , with the exception that the latter has

an extra spat on the thorax and is not shown as suffused with white

on the thorax and basal abdominal segments as in my specimens.

(I have a specimen from Holler's collection which agrees with males

from Assam and Pegu and with Butler's fig. 10.— H. J. E.)

1135. H. butleri, Swinh.

Bhutan, 2,500 feet. Two specimens taken by me at light in May

and September. (I have one male from an old Darjeeling collection

which agrees with Nagaand Burmese examples.— Z?. J. E.)

1137. H. monycha, Oram.

Bhutan. I have only one male taken in Hay. Sir George

Hampson has pointed out to me that ZT. monycha has the 2nd joint

of the palpus barred with black, whereas H. clavata, Butl., has a lateral

black stripe on that joint. (I have one specimen from Sikhim.

—

H. J. E.)
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1140. H. comjjlana, Wlk.

Sikhim, 1,800 feet. Not common. I have specimens taken in

May and July.

1141. II. tortuosa^ Moore,

Sikhim. Not known to me. (I have a pair of this ; the female was

taken by Knyvett in April.

—

H. J. E.)

1142. H. heliconla^ Linn.

Sikhim. I have not seen a specimen. (I have both sexes from Mol-

ler's collection probably taken in the Terai.

—

II. J. E.)

1144. H. egens,W\k.

Throughout N.-E. India (Hampson). I have not received it, but

Mr. Elwes says he has several specimens from Moller's collection.

1148. II. alciphron, Cram.

Sikhim and Bhutan, up to 6,000 feet. A very common insect,

attracted to light and fruit in May, July, August and September,

The larva feeds on a species of fig in Darjeeling.

1150. H. producta, Butl.

Sikhim and Bhutan, up to 3,500 feet. Another conunon species,

distinguished from the last by the presence of an extra black spot on

the Gosta of the forewing near the base which is often united to one

of the others. The interspace between the costa and vein 12 of the

forewing is usually white as also over the cilia of the outer margin

below vein 5. Occurs from May to September.

1150a. H. cUoropyga, Wlk.

Sikhim. A specimen from Dr. Pilcher's collection is in the

British Museum.

1151. H. enops, W\k.

Sikhim. I have one specimen without date or elevation marked.

(Specimens from Moller's collection dated October vary much in the

width of the black border on the hindwing.^-ff. J. E.)

1153. H. ficus, Fabr.

Sikhim and Bhutan. I have taken this in the latter locality in

July. It occurs in the Kangra Valley, Punjab, also. (I have one

specimen from Sikhim.

—

H. J. E.)

Genus Digama, Moore.

1155. D. cribraria, Fabr.

Sikhim and Bhutan up to 2,500 feet. I have only four specimens,

taken in August, September and October, It occurs in large quantity
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throughout the rainy season in the Kangra Valley, most plentifully

at about 4,000 feet. D. heaseyana^ Moore, is a synonym.

Genus Dilemera, Hiibn.

1261. D. arctata, Wlk.

Sikhim and Bhutan, 4,000 feet. I have only two females of this

species in my collection, but have seen many others. It occurs in

May. The genera Dilemera and Nyctemera have recently been trans-

ferred from LiTHOSiiN^.

1262. D. caremissa, Swinh.

Sikhim. I have not seen this. (] have it from Moller's collection

without date or exact locality.

—

H. J, E,)

Genus Nyctemera, Hiibn.

1263. N, latecinia, Cram.

Bhutan 1,000-2,000 feet. I took my specimens flying by day at

Fagoo in July, November and December. (Specimens from Moller's

collection are dated May and June.

—

H. J. E.)

1266. iV. plagifera, Wlk.

Sikhim and Bhutan. Common at low elevations. I have taken

specimens in October.

1267. N. cenis, Cram.

Sikhim and Bhutan. I have four specimens brought in by my

collectors, but have never taken it myself. I think it is found at low

elevations. (I have taken this myself in December, it also occurs in

April.—fr. J. E.)

1268. i\^. varians, Wlk.

Sikhim and Bhutan. Occurs commonly from May to August at

1,880 feet. The larva is black with lateral and dorsal series of long-

black hairs mixed with white ones. The pupa is red-brown and is

formed in an open web cocoon between leaves, these webs are slightly

covered with a chalky substance. (I have taken this at Pashok in

June and have much smaller specimens from Bhutan taken in March.

—^. J. E.)
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''THE DISTRIBUTION OF VERTEBRATE ANIMALS
IN INDIA, CEYLON, AND BURMA."

By W. T. Blanfokd, LL.D., F.R.S.

(Abstract.)

Several contributions on the subject of the distribution of Vertebrata, or

geographical Zoology, in India and the neighbouring countries have been

made by Elwes,<^' von Pelzeln,t Wallace,J Sharpe,§ Newton,
1|
Gadow,^[ Lydek-

ker,*® and W. Sclater,tt besides the present author.|:}: The majority of these

contributions deal, however, with birds or mammals alone, the first-named

class having received the greatest amount of attention.

The completion of the seven volumes containing descriptions of all the

Vertebrata, in the 'Fauna of British India,' affords an opportunity of review-

ing generally the distribution of terrestrial vertebrate animals throughout

the British possessions in India, Ceylon, and Burma. The limits are those

of the British Indian territories and dependencies with the addition of

Ceylon (which, although British, is not under the Indian Government).

Baluchistan, all the Kashmir territories (with Gilgit, Ladak, &c.), Nepal,

Sikhim, Bhutan, and other Cis-Himalayan States, Assam, Manipur, the Bur-

mese Shan States, Karennee, and the Andaman and Nicobar Islands are

included ; but not Afghanistan, Kashgaria, Tibet, Yunnan, Siam, or the Malay

Peninsula south of Tenasserim.

For the study of zoological distribution there are few, if any, regions on

the earth's surface that exceed British India and its dependencies in interest.

The area is about 1,800,000 square miles, and although the vertebrate fauna

is by no means thoroughly explored, it is well known throughout the greater

part of the area and fairly known throughout the whole, better probably

than in any other tropical and sub- tropical tract of approximately equal

extent. The variety of climate is remarkable ; within the area are included

the almost rainless deserts of Sind and the locality on the Khasi Hills dis-

tinguished by the heaviest rainfall known, the cold arid plateau of the Upper

Indus drainage, and the damp tropical forests of Malabar and Tenasserim.

The country is bounded on the north by the highest mountain range in the

world, and on the south by an ocean extending to the Antarctic regions.

* ' P.Z.S.,' 187H, p. 645.

t ' Africa-Indian; " Verb. Z.-B. Ges. Wien." 1875, p. 62.

X
' Geographical Distribution,' vol. 1, pp. 81, (fee, 1876.

§ ' Nataral Science,' August, 1893, p. 108.

II

' Dictionary of Birds,' p. 858 (1893).

t Bronn's ' Kl. Ord. d. Thierreichs,' VI, 4, Vogel, p. 296 (1893).

** ' Geographical History of Mammals,' p. 266 (1896).

tt
' Geographical Journal,' 1896, vol. 8, p. 380 ,

< Geography of Mammals,' p. 131.

JJ
' Jour. As. Soc. Beng.,' vol. 39, pt. 2, p. 336 (1870) ;

' A. M. N. H.' (4), vol. 18, p. 277

(1876) ; Introduction to "Mammalia," ' Fauna Brit. Ind.,' p. IV. (1888).

15
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Another element, of interest lies in the fact that the peninsula of India is a

land of great geological antiquity, there teing no evidence that it has ever

been submerged, although the greater part of the Himalayas and Burma

have at times been beneath the sea.

The plan adopted for the study has been to divide the whole country into

nineteen tracts, distinguished by physical characters— such as rainfall, tem-

perature, presence or absence of forests, and prevalence of hilly ground, and

to construct tables showing the distribution of each genus of land or fresh

water vertebrate in the tracts. Genera have been selected for consideration

because families and sub-families are too few in number and too wide in

range, whilst species are too numerous and too unequal in importance. It is

recognised that there is much difference in the value of genera in different

groups, the generic differences in passerine birds, for instance, being as

a rule of inferior rank to those in some other orders of birds, or to

those generally adopted amongst mammals, reptiles, and batrachians. In

the demarcation of regions and sub-regions, terrestrial mammalia are regarded

as of primary importance.

The tracts are the following :

—

A. Indo-Gangetic Plain.

1. Punjab, Sind, Baluchistan, and Western Eajputana.

2. Gangetic Plain from Delhi to Eajmahal,

3. Bengal from Rajmahal to the Assam Hills.

B. Indian Peninsula.

4. Eajputana and Central India as far south as the Nerbudda,

5. Deccan from the Nerbudda to about 16° N. lat. and from the Western

Ghats to long. 80° E.

6. Behar, Orissa, &c., from the Gangetic Plain to the Kistna.

7. Carnatic and Madras, south of 5 and 6, and east of the Western Ghats.

8. Malabar Coast, Concan, and Western Ghats or Sahyadri range from

the Tapti River to Cape Comorin.

C. Ceylon.

9. Northern and Eastern Ceylon.

10. Hill Ceylon, the Central, Western, and Southern Provinces.

D. Himalayas.

11. Western Tibet and the Himalayas above forest.

12. Western Himalayas from Hazara to the western frontier of Nepal.

13. Eastern Himalayas, Nepal, Sikhim, Bhutan, &c.

E. Assam and Burma.

14. Assam and the hill ranges to the south, with Manipur and Arrakan.

15. Upper Burma, north of about 19° N. lat.

16 Pegu from the Arrakan Yoma to the hill ranges east of the Sittang.

17. Tenasserim as far south as the neighbourhood of Mergui.

18. South Tenasserim, south of about 13° N. lat.

19. Andaman and Nicobar Islands.
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A review of the fauna of these tracts leads to the following conclusions :—

I. The Punjab tract differs greatly in its fauna from the Indian peninsula

and from all countries to the eastward, so greatly that it cannot be regarded

as part of the Indo-Malay or Oriental region. Of terrestrial mammals, bats

excluded, 30 genera are met with, of which 8 or 26f per cent, are not Indian,

whilst of reptiles (omitting crocodiles and chelonians) 46 genera occur, and

of these 20 or 43^ per cent, are unknown further east. Of the corresponding

orders of mammalia 46 and of reptiles 80 genera occur in the Peninsula, and

24 or 52 per cent, of the former and 57 or 64 per cent, of the latter are not

found in the Punjab tract. The differences would be larger but for the fact

that certain genera, for instance, Antilope and Boselaphus (nilgai), are found

east of the Indus though not further west, and that a few Indian species

straggle into the Punjab area. All the genera met with in the Punjab tract

and wanting farther east are either Holarctic forms or peculiar, but with

Holarctic aflBnities.

The Punjab, Sind, and Western Rajputana are in fact the eastern extremity

of the area known as the Eremian or Tyrrhenian or Mediterranean sub-

region, generally regarded as part of the Holarctic region, but by some

classed as a region by itself corresponding to the Sonoran in North America.

II. The Himalayas above the forests and such portions of Tibet as come

within Indian political limits (Gilgit, Ladak, Zanskar, &c.) belong to the Tibe-

tan sub-region of the Holarctic region. Of twenty-five mammalian genera

hitherto recorded from No. 11 (the Tibetan) tract, 11 or 44 per cent, are not

found in the Indo-Malay region. That Tibet forms a distinct mammalian

sub-region has already been shown in other papers.*

III. India proper from the base of the Himalayas to Cape Conoorin, and

from the Arabian Sea and the eastern boundary of the Punjab tract to the

Bay of Bengal and the hills forming the eastern limit of the Gangetic allu-

vium, should, with the addition of the island of Ceylon, be regarded as a

single sub-region and may be conveniently entitled the Cisgangetic

sub-region.f The forests of the Sahyadri range and of the Western

or Concan and Malabar coast and the hill area of Southern Ceylon have a far

richer fauna than the remaining area, but are not sufficiently distinct to

require sub-regional separation.

The hill fauna of the Sahyadri range, specially on the highest portions,

such as the Nilgiri and Anaimalai Hills, and that of the hill group in South-

western Ceylon, contain several Himalayan genera and species, but not

sufficient to enable the S. Indian and Ceylonese areas to be classed with the

Himalayan forest area in a separate sub-division or sub-region.

The Cisgangetic sub-region is distinguished from the Transgangetic by the

presence amongst mammals of Hysenidae, Erinaceinse, Gerbillinse, of three

* * Geol, Mag.,' 1892 (3), vol. 9,p. 164 j ' P.Z.S.,' 1893, p. 448.

t The terms " Cisgangetic " and " Transgangetic " have already been employed by Pjofeg-

gor Ga4ow, l,s.c.
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pecaliar genera of Antelopes and of some other types ; amongst birds by the

occurrence of Pterocletes (sand grouse), Phoenicopteri (flamingoes), Otididee

(bustard^j and Cursoriinse ; amongst reptiles by the possession of the familieg

Eublepharidse, Chamseleontidse, and TJropeltidee, together with many peculiar

Geckonidse, Agamidse, and Lacertidse, and amongst batrachians by about one-

half of the genera found in each sub-region being absent in the other. The

difference between the reptiles and batrachians by itself would justify the

classification of the two areas as distinct regions, a view adopted by several

writers.

The following figures show the total number of genera recorded from the

Cisgangetic sub-region and the percentage of them not ranging into the

Transgangetic area, the Himalayas and Burma :

—

Cisgangetic, Not Transgangetic.

Mammals 62 14 or 2'2*5 per cent.

Birds 346 47 or 13

Reptiles 93 39 or 42

Batrachians 17 9 or 53 „

Freshwater fishes... 58
. 9 or 15"5 „

Omitting bats, the number of Cisgangetic mammalian generals forty-six,

of which 14 or 30 per cent, are wanting in the Himalayas and east of the

Bay of Bengal.

The difference between the Cisgangetic vertebrate fauna and that inhabiting

the rest of the Indo-Malay or Oriental region is partly due to the absence in

the former of numerous Eastern types, and partly to the presence of two con-

stituents besides the Oriental genera, which, especially in forest, forma major-

ity of the animals present. One of these two constituents consists of mam-

mals, birds, and reptiles having a distinct relationship with Ethiopian and

Holarctic genera, and with the Pliocene Siwalik fauna. This constituent of

the Cisgangetic fauna it is proposed to distinguish by the term Aryan. The

other constituent is composed of reptiles and Vatrachians, and may be termed

the Dravidian element. The latter is well developed in the south of the

Peninsula, and especially along the south-west or Malabar Coast and in Ceylon,

but it gradually disappears to the northward, its northern limit, so far as is

known at present, not extending to the 20th parallel of north latitude.

It is probable that this is the oldest part of the Cisgangetic fauna,

and it may have inhabited the country since India was connected by

land with Madagascar and South Africa, across what is now the Indian

Ocean, in Mesozoic and early Cenozoic times. The other two elements,

the Indo-Malay or Oriental and the Aryan, are probably hiter immigrants,

and its wider diffusion may indicate that the Oriental element has inhabited

the Indian Peninsula longer than the Aryan has. There appears some reason

for regarding the Oriental portion of the fauna as dating in India from Mio-

cene times and the Aryan from Pliocene, whilst in the Pleistocene epoch the

proportion of Aryan to Oriental types of mammals in India, as shown by the
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fossil faunas of the Nerbudda and the Karnul CaVes, was much larger than

at the present day.

There are some other peculiarities of the Indian Peninsular fauna to which

attention may be called. One of these is the presence of genera and some-

times of species which are found on both sides of the Bay of Bengal, but not

in the Himalayas or Northern India, A good example is afforded by the

genus Trayulus, of which one species inhabits Ceylon and India south of

about 22° N. lat., whilst two others are found in Southern Tenasserim and the

Malay Peninsula. In Pliocene times, the genus inhabited Northern India.

Another instance is the lizard, Liolepis guttatus, ionnd in Burma and Arrakan,

and also in South Canara on the West Coast of India. Examples amongst

reptiles are rather numerous. Moreover, whilst there are numerous alliances

between the animals of Peninsular India and those of Africa, there are also

some curious connections between India and Tropical America, but these are

chiefly amongst invertebrates. Some, however, are found in reptiles. It is

probable that such Indo-American connections are vestiges of older life than

the Indo-African. They are of course, generally speaking, instances of animal

groups once more widely distributed, but now only preserved in a few favour-

able tropical localities.

IV. The forest area of the Himalayas belongs to the same sub-region as

Assam,Burma (except South Tenasserim), Southern China, Tonquin, Siam and
Cambodia, and to this sub-iegion the term Tranagangetic may be applied. It is

distinguished from the Cisgangetic sub-region bj_ the absence of the animals

already specified as characteristic of that area and by the presence of the

following, which are wanting in the Indian Peninsula—Mammals: The fami-

lies Simiidse, Procyonidae, Talpidae, and Spalacidge, and the sub-family

G-ymnurinse, besides numerous genera, such us Prionodon, HelicUs, Arctonyx^

Aiherura, Nemorhaldus, and Cemas. Birds : The families Eurylsemidffi, Tndica-

toridse, and Heliornithidse, and the sub-family Paradoxornithinse. Eeptiles :

Platysternidse and Anguidse. Batrachians : Discophidse, Hylidae, Pelobatidse

and Salamandridse.

The following are the numbers of the genera in the different classes record-

ed from the Indian portion of the Transgangetic region, but not from the
Cisgangetic :

—

Transgangetic, Not Cisgangetic.

Mammals 74 26 or .S5 percent.
Birds 475 174 or 36-5

Reptiles 84 30 or 35*5

Batrachians 16 8 or 50
Fresh water fishes 67 18 or 27

Omitting bats, the number of Transgangetic mammals within Indian limits

are fifty-four, of which 22 or 40 per cent, are not Cisgangetic,

The relations of the Himalayan fauna to that of Assam and Burma on the
one hand, and to that inhabiting the Peninsula of India on the other, may be
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illustrated by the mammals with bats omitted. Of forty-one genera occur-

ing in the Himalayas three are not found in the hills south of Assam or in

Burma, whilst sixteen are wanting in the Cisgangetic region. It should be

remembered that a large number of the genera are widespread forms. As the

result is not in agreement with the views of some who have written on the

subject, the relations of species have been examined. It results that eighty-

one species of mammalia belonging to the orders Primates, Carnivora, Insec-

tivora, Eodentia, and Ungulata are recorded from the forest regions of the

Himalayas, Of these 2 are doubtful, 22 are not known to occur south of the

Himalayan range in India or Burma, 21 are wide ranging forms and are found

in both Burma and the Indian Peninsula, 1 only {Hystria leucura) is

common to the Himalayan forests and the Indian Peninsula, but does not

range east of the Bay of Bengal, whilst 35 are found in the countries east of

the Bay of Bengal, but not in the Peninsula south of the Ganges. Of the 35

8 only range as far as the hills south of the Assam Valley, 16 io Burma
proper, and 11 to the Malay Peninsula and Archipelago. Or, in other words,

of the 79 Himalayan species 56 or 70 per cent, are common to the Trans-

gangetic region, and only 22 or 28 per cent, to the Cisgangetic. Of the 22

species not ranging south of the Himalayas a large majority are either Holarc-

tic species or belong to Holarctic genera.

The fauna of the Himalayan forest area is partly Holarctic, partly Indo-

Malay. It is remarkably poor, when compared with the Cisgangetic and

Burmese faunas, in reptiles and batrachians. It also contains but few peculiar

genera of mammals and birds, and almost all the peculiar types that

do occur have Holarctic affinities. The Oriental element in the fauna is very

richly represented in the Eastern Himalayas and gradually diminishes to the

westward, until in Kashmir and farther wes^ it ceases to be the principal

constituent. These facts are consistent with \ihe theory that the Oriental

constituent of the Himalayan fauna, or the greater portion of it, has migrated

into the mountains from the eastward at a comparatively recent period. It is

an important fact that this migration appears to have been from Assam and

not from the Peninsula of India.

V. Southern Tenasserim agrees best in its vertebrata with the Malay Penin-

sula, and should be included in the Malayan sub-region of the Indo-Malay

region.

The continental area of the Indo-Malay or Oriental region is divided into

three sub-regions, Cisgangetic, Transgangetic and Malayan,

There are several points left which require explanation. There is the much
greater richness of the Oriental constituent in the Cisgangetic fauna to the

southward in Malabar and Ceylon, although this is far away from the main
Oriental area, and the occurrence also in the southern part of the Peninsula of

various mammalian, reptilian, and batrachian genera, such as Loris, Tragulus>

Draco, Liolepis, and Ixulus, which are represented in Burma and the Malay
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countries bat not in the Himalayas or Northern India. Id connection with this

the limitation of the Dravidian element to the south of India should also be

remembered. Then there is the occurrence of certain Himalayan species on

the mountains of Southern India and Burma, and even farther south, but not

in the intervening area. There is also the predominence of the Western, or

what I have proposed to call the Aryan, element in the Pleistocene fauna of

the Nerbudda Valley, and of Karnul in the north of the Carnatic tract. Last-

ly we have to account for the apparently recent immigration of Oriental

types into the Himalayas.

Whilst it is quite possible that other explanations may be found, it is evident

that all these peculiarities of the Indian fauna may have been due to the Glacial

epoch. The great terminal moraines occurring at about 7,000 feet in Sikhim,

first discovered by Sir J. Hooker/' whose observations have been confirmed by

myselft and others, and the occurrence of similar moraines and other indica-

tions of ice action at even lower levels in the Western Himalayas, J clearly

show that the temperature of the mountain range must have been much lower

than at the present day when no glacier in Sikhim is known to descend much

below 14,000 feet.

During the coldest portion of the Grlacial epoch, a large part of the higher

mountains must have been covered by snow and ice, and the tropical Oriental

fauna which had occupied the range, and which may have resembled that of

the Indian Peninsula more than is the case at present, must have been driven

to the base of the mountains or exterminated. The Holarctic forms apparent-

ly survived in larger numbers. The Assam Valley and the hill ranges to the

southward would afford in damp, sheltered, forest-clad valleys and hill slopes

a warmer refuge for the Oriental fauna than the open plains of Northern

India and the much drier hills of the country south of the Gangetic

plain. The Oriental types of the Peninsula generally must have been driven

southwards, and some of them, such as Loris and Tragulus, which must origi-

nally have been in touch with their Burmese representatives, have never re-

turned. It was probably during this cold period that the ossiferous Nerbudda
beds and the deposits in the Karnul caves were accumulated. The tropical

damp-loving Dravidian fauna, if it inhabited Northern India, must have been

driven out of the country. Unless the temperature of India and Burma
generally underwent a considerable diminution, it is not easy to understand

how plants and animals of temperate Himalayan types succeeded in reaching

the hills of Southern India and Ceylon, as well as those of Burma and the

Malay Peninsula.

When the whole country became warmer again after the cold epoch had

passed away, the Transgangetic fauna appears to have poured into the Hima-

* • Himalayan Journals,' vol. ii, pp. 7, &c.

t ' Jour., As. Soc, Bang.,' xl, 1871, Pt. 2, p. 893.

+ * Manual of the " Geology of India," Ed. 1, p. 373 ; Ed. 2, p. 14, and references

there quoted.
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layas from the eastward. At the present day the comparatively narrow Brah-

maputra plain in Assam is far more extensively forest-clad, especially to the

eastward, than is the much broader Gangetic plain of Northern India, and if,

as is probable, the same difference between the two areas existed at the close

of the Glacial epoch, it is easy to see how much greater the facilities for the

migration of a forest-haunting fauna must have been across the Brahmaputra

Valley than over the great plain of the Ganges. This difference alone would

give the Transgangetic fauna of Burma an advantage over the Cisgangetic

fauna in a race for the vacant Himalayas, even if the latter bad not been

driven farther to the southward than the former, as it probably was during

the Glacial epoch.

The theory, however, is only put forward as a possible explanation of some

remarkable features in the distribution of Indian vertebrates. At the t^ame

time, it does serve to account for several anomalies of which some solution is

necessary. If thus accepted, it will add to the evidence, now considerable, in

favour of the Glacial epoch having affected the whole world, and not having

been a partial phenomenon induced by special conditions, such as local

elevation.

{The above paper was read hefore the Royal Society on \2>th December, \^QQ,

and appeared in the Proceedings of the Society in Vol. 67.)
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MISCELLANEOUS NOTES.

No.I.-AN APPEAL FOR ASSISTANCE IN COLLECTING GAD.

FLIES, BOT-FLIES, AND WARBLE-FLIES.

With reference to Captain Nurse's Note in the Society's Journal regarding

a Horse Bot-fly bred by him at Deesa, the specimens referred to have passed

through my hands, and I have been able to identify them as Gastrophilus

pecorum, $ and 9. In spite of the misleading specific name the host is given

in the text-books as Equus caballus. Inv.d. Wulp's Catalogue of the Diptera

of S.Asia (1896) only two species of (Estridce are mentioned, vis., G. equi

and Therobia abdominalis ; since the publication of that work two species, viz.,

Gohboldia elephantis and Gyrosfoma sumatrensis (the latter from larvEe only),

have been added by Professor Brauer, of Vienna. In addition to G. pecorum,

as above, Captain Nurse obtained at Simla a specimen of CEstrus ovis (an exam-

pie of this species without locality is also in the B. N.H. S.'s collection).

This exhausts our knowledge of Indian Gad-flies.

From the above it will be seen how meagre is our knowledge of the family,

and it is in the hope of increasing it that I venture to appeal to members of

the Society for assistance in collecting specimens of imagines, Iarv«, and

pupse. With this object it will be, perhaps, advisable to give a list of

the flies likely to be met with, their hosts, and a slight sketch of their life-

histories.

A. Bot-flies : (Larv^ internal parasites in the stomach and intestines).

Horse :

—

Gastrophilus equi, pecorum, nasalis and hcemorrholdalis—All of these

species have the same habits and are easily bred -, it is only necessary to

place the bots, after having been passed by the horse, in a jam-pot or

other receptacle with some dead leaves, saw-dust, &c., for them to pupate

under.

Ass:—Probably all four of the above species infest the ass also, while in

addition G. equi, var.asinina is said to be peculiar to the donkey. This is a

point requiring further investigation.

Elephant i—^Cobboldia elephantis—This is probably the most interesting Bot-

fly known, it has been bred (by Professor Brauer alonej from bots passed by

an elephant from Bang;ilore living in captivity at Vienna. The bots were des-

cribed many years ago by Cobbold, but it was left to Professor Brauer to rear

and describe the perfect insect. A col'Ui'ed drawing of thp perfect insect will

be found in the Baitrage zur Keutuin ausseren ropaischer (Estrodan by Dr.

Brauer in the Deuk. K. A ^ad. Wiss. Wien., Vol. XLIV., 1896. The bots are

said to be passed by the elephants in the early morning, so a hint to the

mahouts and coolies to examine the morning droppings of their charges may

lead to some captures. Should any member of the Society at Bangalore,

Baroda, or elsewhere be lucky enough to obtain these bots, their treatment

should bo the sanxe as that of those bots, I believe the Vienna Museum is the

16
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only museum enjoys a unique distinction in possessing specimens of the

perfect insect of this Gad-fly.

It is an interesting question and worthy of investigation as to how these

bots get into the elephant's stomach. In the case of the horse the eggs are

laid about the knees, fetlocks, and shoulders, whence they are licked off and

swallowed. In the case of the elephant some other method must be adopted,

and it will probably be found that the eggs are deposited on the khwrbi and

other fodder.

Rhinoceros :

—

GastropMlus rhinoceronis, Gyrosioma sumatrensis—Larvaa

only known. These are unlikely insects to breed. Still some member of the

Society may come on fresh rhinoceros dung, or chance on a perfect fly in the

jungle.

Bot-flies are sometimes to be caught round horses with a butterfly net, but

this method is pure chance. The majority of the specimens will have to be

bred ; a few may be taken flying round oneself or one's companions, and a

few (^) caught sitting sunning themselves on the bare ground.

B. Warble-flies : (Larvae in tumours under the skin).

Ox :

—

Hypoclerma Imeatum, bovis,

Deek :

—

H. acteon, diana.

HoESE (?):

—

H. (?) silenus—A Warble-fly is said to attack the horse, but

further evidence on this point is desirable.

Sheep and Goat (?) :—It being almost impossible to breed Warble-flies,

one must depend entirely on the capture of the perfect insect. In England and

on the Continent, H. lineatum (the Common Cattle Warble-fly) is met with not

unfrsquently in the Spring sunning itself on bare places in roads ; B. bovis

(the Ox Warble-fly) has similar habits, but is much rarer, and appears in the

hottest part of the summer
;
probably all members of the genus have similar

habits.

; C, (Larvae in the frontal sinuses, pharynx, &c., of various animals).

The Sheep Gad-fly :

—

CEstrus ovis—This fly may possibly be bred should

the larvse be found soon after being thrown out by the sheep. The perfect

insect is taken occasionally sunning itself on tarred palings or other hot places,

or in dull weather between the stones of the walls and other cracks and

crevices round sheep folds. On these occasions the flies are very lethargic, and

can be picked up with the forceps, but they are by no means easy of detec-

tion, as they look like dead flies spun up in a spider's web.

The Camel Gad-ply:— Cephalomyia maculata—I bred this fly at Aden from

larvEe brought to me by camel men, who said that the maggots had been thrown

©ut by the camels sneezing. The flies are easily reared, the maggots only.re-

quiring some dead leaves, saw-dust, &c., for them to pupate under. This Gad-fly

is said to infest the buffalo as well as the camel, but this requires confirmation.

I have never seen this fly alive in a state of nature, but it ought not to be

diificult to obtain larvee at stations in Sind, Kajputana and the Punjab,
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De er Gad-flies :

—

Pliaryugomyia picta,Cephenomyia rufiharbis— These are the

Gad-flies attacking the deer in England
;
probably some closely-allied species

will be found in India. The habits of the perfect insect of C. rujibarhis are

similar to those of Hypoderma.

Col. Bingham obtained (flying round a baggage yak in Native Sikhim, 7-'94)

a Gad- fly allied to Microcephalus preyioahhiji ,VoTi^Gh.i-n&\iy but probably anew

species. MicroGeplialus appears to be allied to Hypoderma, and is, therefore,

probably a Warble-fly.

D. LarvEe—Parasitic beneath the skin of rodents :

—

Cutiterebra—No species recorded from the oriental'region,

E. Habits of larv^ unknown :

—

Therobia abdoniinalis—Most unknown.
''

All Gad-flies are said to frequent bare places on the summits of moun-

tains.

Verb, Sap.—It is useless attempting to catch Gad-flies round domestic

animals with a white butterfly net.

Notes on the Preservation of Specimens, Larvce, &c.

When possible, it is desirable to obtain specimens of all stages, egg, larva,

pupa and imago, LarVse and pupge are best preserved in weak spirit (66 p,c.>

alcohol). I

The perfect insect should be killed in the Cyanide bottle. And here a word

of warning. Do not kill the fly too soon after emergence from the pupa, as the

integument will not have hardened, and the specimen will be under-coloured

(teneral) ; on the other hand, do not leave your specimens too long, for they will

knock themselves to pieces in the breeding cage. Experience alone will tell

the proper time.

CEstrid'T brought home in glass-bottomed boxes often knock off the tips of

their wings. They should, therefore, after capture, be at once stupified in the

Cyanide bottle and then placed in the box. If left loose in the bottle the

pubescence gets matted and the specimen ispoilt. Gear required. Butterfly net

(green gauze bag) any pattern, glass-bottomed boxes (nested, 4 or 5 sizes),

Cyanide bottle, glass tubes (nested) for larvae and pupse, alcohol, discs cut

out of 3-sheet Bristol board with a 20-bore wad -cutter (rectangular strips cut

out of visiting cards, &c,,do just as well), Kirby and Beard's No, 5 entomolo-

gical pins. Having caught your fly take one of your discs, write locality, date,
,

and any other item of interest on it, pin the insect about half way up the
,

pin, thrust the cattu through the disc, arrange the legs on the card^

and try to get the wings symmetrical, but do not attempt to set like a

lepidopteron, it is enough to allow for all parts being easily examined,

particularly coxse, &e. Insects deteriorate rapidly in India from damp,

&c., and as good specimens are desirable it is advisable to send home

small consignments—"little and often," rather than big lots at long

intervals.
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Specimens consigned to me as under wUl be duly acknowledged and worked

out. In the event of my absence from London, Mr, Austen has kindly consent-

^ed to take charge of the specimens until my return.

Address

—

Col. Ybrbury,

British Museum (Natural History),

Care of E. E. Austen, Esq. Cromwell Koadj

S. Kensington,

London, S. "W.

Bots, Warblers, Maggnts, &c., kill in boiling watfr and put in spirit {circa 66

p.c. alcohol) or 4 p.c. formal. Trade fomaline is 40 p.c. formalderh} de, and

this should be watered down to 4 (or even 3) per cent.

J. W. YERBURY.
London, Bee. 1900.

No. II.—OCCASIONAL NOTES ON BIRDS' NESTING IN THE
VICINITY OF POONA.

Several readers of our Journal have informed me that my Notes on

Birds' Nesting have interested them, in consequence I am tempted to continue

them.

These notes are in continuation of those which appeared in Part II.,

Vol. XIII., of the Society''s Journal.

The Indian Red Munia (^Sporveginihus amandava) is now breeding. This

pretty little cage-bird is stated to be uncommon in the Dekhan, This remark

is not true so far as Poena is concerned, as it is very plentiful. It builds its

nest alike in sugarcane, along the banks of the canal and in long grass,

usually near water. The nest is placed low down, is well concealed, and

would be difficult to discover but for the habits of the bird. My observa-

tions lead me to believe that both birds take part in the construction of the

nest, in its earlier stages. As soon as it is domed the female commences laying,

while the male continues to complete the nest and brings material to his

mate to line it with. This material is something soft, such as feathers,

flowering grasses, etc. When the nest is finished it is a most warm and cosy

abode. It is while the completion is going on that the nest is so easily

discovered, as the male betrays its whereabouts. On the 6th October I

obtained three nests containing six fresh eggs each ; this, I believe, is the

complement. I discovered the nests by watching the male bird.

The White-thkoated Munia [Uroloncha malaharica) is very common.

Like its cousin, the Red Munia, it is now breeding. It is not over-particular

regarding the site chosen for its nest, though it has a preference for thorny

bushes and trees. The nest is neater than that of the Red Munia exteriorly,

being built of fine grass, but is not nearly so well finished off -inside. I have

noticed that bits of rag are often used in constructing the nest. Six would
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appear to be the full complement of eggs, thougTi I recently obtained 8 fresh

eggs from one ne'-t. This bird also continues building after eggs have been laid.

The Spotted Munta ( Uroloncha 2}unctufata^ is fairly | lerLtifui during- the

monsoon, but disaiipears with the rains. I believe a few do remain to breed,

but I have not succeeded in finding a nest yet.

The Large Pied Wagtail CMotacilla maderaspatensis) is breeding again.

I obtained four fresh < ggs from nesta on the 14th atid 26th September.

The Kufo us-tailed Finch Lark CAmmomanes phtinicura").—After con-

tributing my last notes I found three more nests, two on the 22nd April, con-

taining two s'ightly incubated eggs and two young nearly ready to fly, respec-

tively, and the third on the 8th May with two fresh eggs. The first two were

situated in the river bed under projecting rocks and were well concealed,

while the third was under a clod in a ploughed field. They w?re all i eatly

finished off and well lined. In these parts two would seem to be the usual

complement of eggs.

Tickell's Blue Flycatcher iCyornis ticlcelli).—Having found one nest of

this little bird last year, I watched it very carefully this and found four nests,

though I only obtained eggs out of two. The first was in a hole in a date

palm about five feet from the ground, and contained four eggs. Curiously

enough no attempt was made at a nest, the eggs being merely dt^i osited in

the hole. The second was in a hole in a tamarind tree some 20 feet from the

ground; it contained three eggs which 1 did not take, hoping to get four;

However, on returning a day or so later I found the eggs had disappeared. The

third nest was placed on the ground amongst Bamboo roots and contained "a

young bird nearly ready to fly and an addled egg. The "fourth was' in a hole

in a wall from which I obtained three eggs. In the last case the birds had

repaired an old nest. In the last three instances the nests were well built

and finished off, July seems the best month to search for nests,

'. The Indian Grey Tit (^Parus atriceps).—^' tonndL about' a dozen nests of

this little bird this season, some containing eggs, while the rest had young.

They nest either in holes, in walls or trees, whichever is handiest,' .It is really

wonderful into what a smallhole a Grey Tit can squeeze. ~ The foundation

of the nest is usually any rubbish, moss, leaves, rags, snake-skins, coir, etc.

On this the neKt'is placed and lined with hair, fur ariiT any soft material ; It

is very warm and snug when completed. When building, it is an easy mjitter

to discover the nest by merely watching the bird, but once this operation

is over it is excessively difficult : the birds seem to av'.id the neighbourhood

of the nest, added to which the hen is a very close sitter, no amount of

knocking or tapping will induce her :to betray her home. Five to six

eggs appear to be the complement.

The Southern Yrllow Tit (Madlolophus Jiaplonotus) seems to be rather

uncommon, so far as its eggs are concerned. The bird is fairly plentiful

round the more wooded parts of Poona. I watched it prettyclosiely tiiis
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year, but was not over-successful in findinof its nest. On the l5th July I

saw a pair building, the site was a hole, excavated by a Coppersmith, in a Babul

tree some 15 feet from the ground, I went on the 26th to take the nest,

when I found it had been deserted, which was a disappointment. As " Mr.

Coppersmith " was loafing round, I came to the conclusion that he had sum-

marily ejected the Tit, On the 26th August I saw another pair building,

this time the nest was in a Mango Tree, in an open grove, some 10 feet from

the ground. On the 4th September I obtained 4 fresh eggs from it. On the

28th August I found a nest in a natural hole in a Pipal Tree, 10 feet from

the ground, containing young. And on the 21st September I obtained 4, par-

tially incubated eggs, from another nest in a Mango Tree. From the above I

conclude that this bird nests a little later than the Grey Tit, but I hope to

find out more about it next season. The nest is a facsimile of the Grey Tits'

us are the eggs, though the latter are a trifle larger.

The Indian White Eye {Zosteroxis palpelrosa) is a common bird round

Poona, and its cradle-nest, suspended in the fork of a shrub, is not hard to

find. A pair built in my verandah. I watched the up-bringing of the family

with great interest. Four eggs were laid and were hatched, but only two

lived to leave the nest. I observed that two were much stronger than the

others, that they received nearly all the food and attention of the parents

accordingly and throve ; \vhile the we; klings went to the wall. Twice a

young one, which had been ousted, was replaced in ihe nest, Imt the parents,

unlike human parents, seemed fonder of ihe stronger ones, who always

shoved the weaker ones aside and got fed. A White Eye's nest is not con-

structed to hold four young birds. Why, then, should four be the full com-

plement of eggs ? The nest in question was bulged out to its fuJl ( xtent with

the two strong and two weak birds. No one would have imagined tl at they

belonged to the same brood. When the former were nearly fully fledged and

ready to fly, the 1 .tter were almost devoid of covering, I have often noticed

that birds laying 4 or 5 eggs are rarely followed by more than 2 or 3 young, and

believe that the weak nearly always go to the wall, which accounts for it,

I should like to know whether others, interested in birds, have noticed this.

Teh; WmrE-BBEASTKD Kingfishkr ( ^faZcj/oK s/w2/?'rae«ses) breeds here from

May to July, at least those are the best months to search for it. I obtained

three nests this year containing 3, 4 ^nd 5 eggs, respectively. The nests were

situated in perpendicular banks'over a running stream and were some 2 to 3 feet

deep. The holes had evidently been excavated by the birds, I obtained eggs

from the same nest-hole as I had found young last year. I could get my hand

into the hole without enlarging it, so I hope to get another clutch next year.

The Cobimon Bee-eater (^Merops viridis) is plentiful and breeds from

about the middle of April to the middle of May, that is the best time to

look for eggs. They excavate holes to a depth of 2 feet and deposit 4 to 6

round white eggs at the bottom.
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The Black-capped Blackbird (Merula nigripilevs').—I visited Khanclalla

two or three times during the monsoon and found many nests of this bird.

It appears to p efer the opener country to the east, which is studded with

small trees and b.ishes to the dense jungle below the crest of the hills. The

nest is a massive structure of decayed leaves, roots, etc., in which a good deal

of moss an.l mud are incorporated, while it is finished ofE very neatly inside,

being lined with some black-looking roots, not unlike the stem of maiden-

hair fern, I'he site is usually in s< me small shrub or tree about 10 feet or

so from thni ground, a Cactus Bush being a -ery favourite spot. Three or

four esgs are the complement. The native boys are very fond of plun-

dering this bird's nest for the pnrpose of eating the eg<.'S. The '^>'artkaris

call this bird and the Malabar Whistling Thrush " Gogi '' indiscriminately.

The Malabar Whtstling Tuuush {JMyhphoneus horsfieldii), better known

as " The Whistling School-boy," and called by the local shikaris " Black Boat,"

is to be seen and heard at all times at Khandalla during the monsoon. He
is a great lover f water. No water-oourse or pnol is without its " School-boy."

This bird builds a very massive nest, and usually selects a wet site, but nnder

cover. I found nests in the holes under the Reversing Station Bridge ; water

was dripping from these, but the interior was dry. I also noticed nests, in

course of construction, in the perpendicular cliffs and on projecting ledges

in wells. Three or four eggs are the complement.

The Whitk-thkoatku Ghuund Thrush {Geacichla cyanonotus) is also

fairly common at Khandalla. In contrast to the Black-capped Blackbird it

appears to prefer the heavy jungle. It is a beautiful songster, one of the very

best I know of. As its name suggests, it is a ground bird, and is to be seen

hopping along, turning over leaves in search of worms. Its nest is a facsimile

of the Black-capped Blackbird, and the site the same, vis., in the fork of

a tree some 10 to 15 feet from the ground. The natives call it " Sutar."

R. M. BETHAM, Capt.,

8th Bombay Infantry.
PooNA, 2ith Octoher, 1900.

No. III.—ON A NEW SEROW FROM THE MALAY PENINSULA.
By a. L. Butler, F.Z.S., Curator, Selangoe State Museum.

It has hitherto been supposed that the Serow which occurs in the Malay

Peninsula is identical with Nemorhcedus sumatrensis (Shaw). No skin from
this region, however, has ever been sent to Europe, and on examining two
specimens recently obtained on the Larut Hills, Perak, I am convinced

that they belong to a species as yet undescribed.

From the following description it; will be seen that the Malayan Serow

differs conspicuously from Nemorhcedus sumatrensis in its jet-black legs the

limbs in that species being always tan or rufous. This uniformity of

colouring on body and limbs alone gives the animal an entirely different

appearance from the Burmese Serow.
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Nor does it agree in any way, as might perhaps have been expected, with

Blyth's N , ruhidus from Arakan. Blyth described the Arakan species (Cat,

Mamm. Mus. As. Soc,, 1863, p. 174), from a stuffed head, an adult skin and

one of a kid, as being " of a red-brown colour with black dorsal list ; the hair

shorter than that of the others." The Malayan animal is mostly black, the

under-colour on the back is greyish-white ; the hair is not shorter than in

N, sumatrensis.

Description of a female specimen in the Perak Museum, shot by Sir Frank

Swettenham on the Larut Hills, Perak, early in 1899 :

—

Nemorh^dus swettenhami, sp. n.

General colour black, the back strongly and the sides slightly grizzled

with grey, the bases of the hairs being whitish. Along the lips whitish-

grey ; the posterior portion of the upper lips, a patch on each side of the

lower jaw, and one on the throat, rusty-red. Fars black, grizzled with rusty

at the base,v and lined and edged with greyish-white hairs. Mane black,

mixed with whitish hairs on the fore part of the neck and with reddish hairs

towards the withfrs, Insides of the thighs rusty-red. Remainder of head,

neck, chest, belly, and legs black. Tail black.

Height at shoulder 36g- inches ; from nose to root of tail over curves of

body 5H inches ; tail 4| inches. Length of horns 6 inches.

Named after Sir Frank Swettenham, Resident-General of the Federated

Malay States, whose specimen appears to be the first ever, shot by a European.

Mr. L, Wray, of the Perak Museum, has seen an adult male in the flesh,

too decomposed to be preserved, but of which he kept the skeleton. I once

had an opportunity of watching one in the jungle for a minute or so not more

than fifteen paces distant ; and quite recently a kid was captured alive by

coolies on the Larut Hills, having strayed into a wired-in tennis court. All

these were similar in colour to the one described, which may therefore be

taken as a typical specimen of the Malayan species. The kid differed from

the adult onh in having a very narrow ring of rufous round the top of the

hoof. This youngster Mr. Wray and I were partifiilarly anxious to send

home alive to the S ciety's Gardens under the charge of Mr. Keilich, of the

Perak Museum, who wjs shortly proceeding to Engl nd, but unff^rtunately it

died after five or six days' captivity. The specimen is now in the Museum
along with the adult.

Although this iScrow is so little known to Europeans the hr^rns are occa-

sionally obtained from th' Sakai tribes of the hills, and I have notes of a

dozen pairs hS follows :—8^ inches, 8, 7*, 7|, 6|, Of, ()|, 6|, 6|, l;|, 6, 6.

Eight inches appears to be a good head.

The Malay name for this animal is " Kambing grun," i.e., " Oave-goat."

It is found on the mountains of the Peninsula from 2,000 ft. to 4,000 feet

altitude, and is said also to occur on various isolated lijnestone hills of much

lower elevation.
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The peculiar circumstances under which Sir Frank shot his specimen

were narrated in the ' Sketch' of April 26, 1899, p. 22, the article being illus-

trated with a photo of the mounted animal. Sir Frank was taking a photo-

graph one afternoon when the Serow was noticed on the hill beneath him,

apparently quite fascinated by the appearance of the cloth-covered camera

on its tripod. It remained motionless, still gazing intently at the camera

while a rifle was sent for, when an accurate shot brought it to bag.

{From the Proceedings of the Zoological Soc. of London, l^th June, 1900).

No. IV.—NOTES ON ANOPHELES OE THE MALARIA MOSQUITO.
In November last year. Colonel Weir suggested that the fever which

prevailed in all the houses on the Nepean Mount Eoad might be attributable

to mosquitoes produced in the stream of water which flows down from the

reservoir to the sea on the west side of the hill. Accordingly, on the 18th of

December, I went out and iished in the pools formed by the stream and found

a number of larvae. I did not at that time know the larva of Anopheles,

but I reared those which I brought home, and when the mosquitoes came

out there was no mistaking them. At Christmas I went up to Matheran,

and hearing that there had been a good deal of malarious fever there during

the past season, I went with Major Quicke to the lake to see if I could find

any larvae. We found no trace of them in the lake, and, indeed, if I had

known as much as I do now, I should never have wasted time looking there.

But in the little stream which feeds the lake we found larvae and pupas, one

of which turned into an unmistakable Anopheles the same day. A fort-

night later I went up again and found plenty. On the 24th of January I

went with Dr. Christy to Ohowpatty and examined the grassy puddles

formed by the water which' trickles down the east face of Malabar Hill

below the reservoir. Here we found Anopheles larvae in large numbers, and

were not surprised to hear that the occupants of one of the bungalows

which stand in that level piece of ground just under the hill were scarcely

ever free from fever, I brought home a number and began regularly observ-

ing them, but I do not remember that I collected any more till the 26th

of March, when I found them swarming in the Frere Fountain in front of

Church G-ate Street. On the 22nd of April I visited Colonel Weir at

Bandora and accompanied him to the slaughter-houses, in the neighbourhood

of which he said that fever had been rife. To my astonishment I found

Anopheles larvse swarming in a dirty drain filled with rotting straw, which

gave the water the colour of beer. In May Colonel Weir sent me two or

three bottles of water from other places in Bandora, with Anopheles larvae in

them. The breaking of the monsoon, of course, upset the haunts of all mos-

quitoes for a time, but on the 2nd of July I went out to Chinchpoogly and

explored the quarries at the foot of the hill, where Dr. Christy told me he

had found larvae some time before. I found larvae in many of the pools and

17
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one specimen in a little puddle, not more than four inches deep, which must,

I am sure, have been as dry as bone ten days before, for we had a long period

of hot, sunny weather, as you will remember, in the middle of June.

On the 20th of July I went again to the place already mentioned, at

Chowpatty, and found the pools dried up, but there was a long, narrow

ditch, with a little water in it, filled with rotting vegetation and covered

•with an oily film, and in this I found plenty of Culex larvae and a few

Anopheles. On the 23rd of July I found Anopheles larvae in the

Wellington Fountain, opposite the Sailors' Home. I may mention that, at

this time, both the fountains (Frere and Wellington) were nearly empty.

They generally contained just an inch or two of water, kept up by occa-

sional showers. The bottom and sides were covered with a green, slimy

growth. One of them swarmed for a time with tadpoles, but there was

little insect life in them. On the 24th I brought home a large number

of Anopheles eggs from the Wellington Fountain and tried to rear them.

The result will be mentioned afterwards. On the 17th of August I went

to Chowpatty again and got a number of Anopheles larvse in a pool which

had almost dried up. It contained, in fact, little else than fluid mud, with

an iridescent film on the surface. On the 26th of August I found ]arv»

swarming in the Frere Fountain, which had run almost dry and had been

filled again a few days before. On the 14th of September I went with

Mr. Leask and Dr. Venis to Malabar Hill and explored the stream below

the reservoir. Since I found Anopheles here at the beginning of the

year, a narrow masonry channel had been made to carry off the water

and prevent it forming puddles, but this had not yet been carried right

up to the reservoir, so that there was still the upper portion of the stream

in its original state, trickling slowly among short grass and forming clear

pools at intervals. Even where the masonry channel had been made there

were many such pools at the sides of it, formed by water oozing out of

the side of the hill. Here we found Anopheles larvae in incredible numbers.

I had never found them so abundant before. At the same time they

began to swarm in the Wellington Fountain. I took up a hundred or more

at one dip of my little net. From that time till now I have never failed

to find them in that fountain. It was repaired some time ago and has

been kept full ever since, which is decidedly against the mosquito, but the

green Fucus, which grows on the bottom and sides, often gets detached under

the influence of sunlight and floats on the top in masses, and in these the

eggs are laid and the larvae thrive. In the Frere Fountain, which has also

been repaired and kept full, I have not found larvae for some time, but

I have not visited it so regularly.

In conclusion, I may mention that I found the larvae plentiful at Chow-

patty on the 23rd of October.
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I will now sum up the conclusions at which I have arrived from these

notes, and mention a few facts which I have either discovered for myself,

or confirmed in the course of my observations.

In the first place, you will note that I have found larvffi in every month

of the year, except February, when I did not look for them. But I had

plenty in captivity during that month, which I had brought home in Janu-

ary. So it appears that, in a place with a moist climate, in which there is

always some water to be found, mosquitoes can survive without hibernation

and may be found at all seasons.
.
But as with other insects generally in

this Presidency, the time when they are most abundant is the close of

the rains. As we all know, this is also the time when malarious fever is most

prevalent. It does not follow that mosquitoes cannot tide over a time when

there is no water, if they are reduced to that necessity. When I was out "with

Dr. Venis, we came upon a puddle in which he had found larvae before, and

found it without water, though not very dry. He scraped up some of the

moist earth with a pen-knife and took it home and put it into filtered water,

and in a few days minute larv^ appeared, showing that there had been

eggs in the earth, which had retained their vitality. The eggs I have

found have hatched in from one to seven days, but, of course, I did not

know when they had been laid, and I have never been able to induce my
tame mosquitos to lay in captivity, so I cannot say what is the normal

time spent in the egg state. I may mention that the eggs are very like

minute carroway seeds and easily recognised even with the naked eye

when once you know them. They are laid singly on the surface of the

water and not attached to anything.

I was anxious to ascertain next the length of the larva life, but found

that it varied indefinitely with the conditions. Given warmth and plenty

of food, a larva will come to maturity in eight days, or perhaps less, but I

have had one for more than a fortnight, and then it died before becoming

a pupa. The time spent in the pupa state in all my specimens was more
than 24, but less than 48, hours. So I think we may put down the time

which it takes to produce a mosquito at something between ten days and

a fortnight from the laying of the egg, and water treated with kerosine oil

once a fortnight should be perfectly safe. It is very difiBcult to ascertain

the normal life of the adult mosquito, because we cannot keep them in

natural conditions. Some of mine lived for ten days, but, as I have said

they would not lay their eggs, and that alone could not but affect the

length of life.

Another matter of great practical importance is to ascertain the exact

conditions in which the larva thrives, so that we may reverse those condi-

tions, and also that we may know where Anopheles is likely to be found
and where we need not look for it. But I have found it much easier to

recognise the sort of water that suits them than to describe it, or explain
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why it suits them. As far as my experience goes, you will never find them

in tubs, flower-pots, buckets, or cisterns, where you will find larvae of Culex

in hundreds. Nor will you find them often in tanks, wells, or any deep

water ; nor in brown, muddy puddles ; but in shallow, clear, or greenish

pools, fed by running water, you will rarely miss them. I am inclined to

think that they cannot live in absolutely stagnant water. It was a surprise

to me to find them in the Frere and Wellington Fountains, but I think the

explanation is that the water in these was always leaking away more

or less and being renewed, either by showers of rain, or when the fountain

was allowed to play, as it was occasionally. Since the fountains were

repaired and kept full the larvse havd certainly diminished. But the only

way of getting to a clear understanding of the conditions which any

animal requires is to learn its habits ; and the peculiar habits of the larva

of Anoj)'heles throw some light on the question before us. Its food is both

vegetable and animal. The favourite vegetable food is a soft Fiicns, very

like cotton-wool dyed green, which is found in clear running water ; or

that thick, spongy growth wh,ich clothes the sides of fountains in which

there are no fishes, and gets detached and floats like a thick, dark green

scum. The principal animal food is the cast-ofE skins and pupa-cases of

water larv«, including those of its own kind, and the remains of dead

mosquitoes and other small insects. These often collect in patches on the

surface of a pond, and one dip under such a patch will secure hundreds of

larvEe after you have searched the rest of the pond in vain. Now the larva

of Anopheles, unlike that of Culex, floats flat on the surface of the water,

and it is much more unwilling to go down than Culex. If green food is

to be had not more than two or three inches deep, it will go down and

feed, but it comes up again very soon, and would evidently rather not go

down at all. As it floats you will see two little organs on the front of its

head incessantly stirring the water. These are the " whorl-organs." They

are crowned with little brushes of bristles, and their function is to keep up

an eddy, by which every little floating particle which passes by is sucked

in towards the insect's mouth. With a lens you can see this quite plainly

and observe it seizing the little particles with its jaws, sometime eating

them and sometimes throwing them away with an angry toss of its head.

I do not think that even living objects, if small enough, are refused, and,

in fact, I am almost sure that the larger larvse sometimes eat the little

ones. They are all very ill-natured and bite savagely at each other when

they get the chance. This way of feeding explains why Anopheles Vik&^ &

certain amount of motion in the water, for it brings food, and why it must

starve in deep water unless there chances to be a great deal of food,

animal or vegetable, floating on the surface. The larvEe of Culex dive

much more freely and are more promiscuous in their diet, and, since they

float with their heads down, they do not care much for floating matter.
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Hence they dislike any motion. The more stagnant the water is and the

more dirty, the better it pleases them. Lastly, Anqpheles larvse must

have sunlight, though they will hate it more cordially than other mosquitoes

when they come to mosquito's estate.

From my experience I should say that, of all larvicides, the most effectual,

in the case of AnojjJieles, is little fishes, I have never found larvse and

fishes in the same pool. Once I put a large number of larvse into two

glass vessels and introduced a few gold fish into each, Kext morning there

w^s not one larva in either. They have many insect enemies, too, especially

the larvse of dragonflies, but one fish will do more than a hundred of

these. Tadpoles do not eat them.

As regards the mature Anopheles, the most remarkable fact in my

notes is that I have not seen one during these last twelve months,

excepting those that I reared. This fact will give the best idea of what an

insidious enemy we have to deal with, I lived most of the year at

the Bombay Club, within a stone's throw of the Frere Fountain, in

which Anopheles was being produced by the thousand, but I never saw

one, though I was often tormented by Culex, the larvse of which were

comparatively scarce. Anopheles is a small, slim mosquito, of a pale

ashy-grey colour, difficult to see at any time, and it appears to fly only

by night, so it is rarely seen. Add to this that its bite appears to be

almost painless, and you will see that one may have malaria injected into

him night after night while he is sleeping without curtains under the belief

that there are no mosquitoes. I say that its bite is almost painless on

the authority of my own experiments only, I kept mine in a bottle with

thin muslin tied over the mouth, and if I laid my arm on the muslin the

females attacked me at once and did not leave off till they were bloated

with blood, I sometimes felt a slight prick at the moment when they

punctured the skin, but there was little or.no irritation afterwards and no

swelling. Of course, others might have been affected differently. The males

never attempted to suck my blood, but they fed freely, as did the females

also, on a slice of apple, fig, mango, or any juicy fruit. In default of fruit

I gave them jam, or even sugar and water. After a meal of blood they

seemed to feel heavy and indisposed for active exercise, but were quite ready

again in 24 hours. It has been stated that Anopheles is mute. This is

certainly a mistake. It has a very shrill pipe.

All the Anopheles that I have reared appear to belong to one species,

which is probably A. rossii, but Colonel Giles's book makes mention of several

other more or less distinct forms in India, and until the subject has been

more fully studied it is better not to insist on a name.

E. H. AITKEN.

Bombay, December, 1900.
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No. v.—ON THE OCCURRENCE OF COCCYSTES COROMANDUS
(THE EED-WINGED CRESTED CUCKOOJ IN BOMBAY.

It is not often that we have the opportunity of adding a new species to

our list of local birds, but on the morning of 7th November a specimen of the

very handsome Red-winged Crested Cuckoo (C, coromandus) was caught in the

Society's museum, where it had no doubt sought shelter from the unwelcome

attention of the crows, which are quicker even than the members of the

Natural History Society to notice a stranger in the neighbourhood. That

he should have happened to select the Society's rooms for his refuge is

curious—not to say thoughtful of the bird,—for this species has only once

previously been recorded from any part of this Presidency, vis., a single

specimen obtained by Mr. G-, W, Vidal at Savantva,di so long ago as January,

1880, which specimen is in the Society's collection.

Mr. Blanford, in the third volume of Birds (^Fauna of British India),

prefaces his remarks on the distribution of the species -with " this is a very

rare bird in India." Its normal range extends from the base of the Hima-

layas in Nepal eastwards through Assam and Eastern Bengal, throughout

Burma and Pegu to the Malay Peninsula, Southern China, the Philippines,

Borneo and Celebes, It also occurs in Ceylon where it is said to be migratory,

arriving about October and leaving again in April, and the bird under notice

may possibly have been making its way thither.

The fact of its being in perfect adult plumage disposes of the possibility

of its having escaped from captivity, for so shy a bird would at once show

signs of confinement in a cage by damage to the edges of its long tail.

The skin has been made into an excellent specimen for our collection.

E. COMBER.

Bombay, 2Qth November, 1900.

No. VI.—BIRDS OF PREY.

. Yesterday I happened to be reading in our Journal, Vol. XIII., page 185,

the query of Major Rodon with regard to Birds of Prey. Curiously enough,

an incident that occurred early that morning furnishes a reply.

On a jhil in Mataundh, Banda District, yesterday morning, I shot a teal,

which fell in some grass on the shore. I had to make a detour to reach it,

and in the meantime a large hawk, that the shikari called lagar, swooped

down on the teal. When we reached the spot the hawk flew to a hillock, a

few yards off, leaving only feathers where it had been eating on the shore.

I said to the shikari that the hawk must have carried off the fragments in

its beak. I fired and wounded the hawk, having no shot large enough to

hit it, and it flew away, carrying nothing in its beak. But on the hillock
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we found about half of the mangled teal. The rest the hawk must have

eaten on the shore, whence it carried ofE the remainder only because we

came up. I think it would be natural for birds of prey to carry away and

eat their victims at a little distance from the plucked-out feathers, lest they

should stick to the carcase and get in their beaks as they eat ; but this hawk

may have been in a hurry, as we were approaching.

A&NES S, BELL.

Camp Banda (N.-W. P.), 1th December, 1900,

No. VII.—NOTES ON TRIPS TO PERAK AND SINGAPORE.
1. Teip to Peeak.— 19th March to 18th April.—During this trip I

devoted myself principally to making a large and representative collection of

the reptiles and batrachians of the Larut Hills. The result was highly

successful, 351 specimens of 56 species being obtained. The majority of

these were of great rarity and interest. Ten species, new to science, were

discovered and have been described by Mr. Boulenger of tbe British Museum
in the Annals and Magazine of Natural History. They include five new
frogs : Microliyla annectens, Microhyla hutleri, Ixalus larutensis, Iccalus vermi-

culatus and Leptohrachiam hetoropus. Two flying lizards : Draco formosus and
Draco punctatus. Three lizards : Lygosoma stellatum, Lygosoma praesigne and

Gehyra larutensis.

Four species not previously known to inhabit the Peninsula were obtained

:

Calamaria vermiformis, TypJilops albiceps, Lygosoma hamfyldii and i)mco micro-

lepis. Among other valuable captures were : Lygosoma larutense, Lygosoma

malayanum, Gehyra hutleri, Draco blanfordii, Mesalophrys longipes, Phrynella

pollicaris, Eana latopalmata, Ixaluspictus (found by Mr. Hale), Rana hascheana,

Microphyla leucostigma, Icthyophis monochrous, Lycodon hutleri, Amblycephalus

vertebralis, Macrocalamus lateralis, etc. Many of these have only been obtained

once or twice before ; all are of great rarity. I was able to present to the

British Museum an important collection of duplicates ; other specimens were

exchanged with the Raffles Museum, Singapore, and many more are still

available for exchanges.

The British Museum authorities congratulated me on the success of this

trip.

Mr, Hale, who was spending a month's leave on the hills at the same time,

devoted his leisure to collecting land-shells, and procured 103 specimens of

apparently 18 species. Many of these are rare and valuable, but I am unable

to give a complete list of them until a collection, sent to Europe for identi-

fication and comparison with types, is returned to me. It is curious that on

his expedition to Kina Balu, British North Borneo (1899), Dr. Hanitsch also

procured 18 species of land shells, and the Asian, in noticing the result of

his expedition, observed that anyone who had collected these mollusca would

appreciate the difficulty of obtaining so many species from any one locality
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at a high elevation.'' Little was done in the way of mammals and birds, the

Perak Grovernment declining to allow shooting on the hills. Spirit specimens

were obtained of a rat (31us surifer) recently described by American natural-

ists from specimens obtained by Dr.W. L. Abbott, at Trong, Lower Siam,and a

small black shrew {Crocidura fuliginosa). I had an opportunity of examining a

young serow {Nemorhcedus) caught alive by some coolies near the cottage,

and the similarity of this young specimen to the adults I have seen confirms

me in my opinion that the serow of these hills is not, as has hitherto been

supposed, Nemorhcedus sumatrensis, but a distinct and new species.

Six species of scorpions were collected and sent home to be worked out,

A small collection of Millepedes was also made.

Thirty-one species of butterflies were collected. A list of these has been

published already in the Gasette (18th May).

2. Visit to Singapore.—24th June to 1st July.—On this visit to the Eaffles

Museum' I obtained a knowledge of their desiderata and of their duplicates

available for exchange, and was able to arrange a system of exchanges which

will, I hope, in future be of mutual advantage, I brought back some valu-

able specimens, including the following reptiles, new to our collection :

Lygosoma bowringii, Befo quadriporcatus , Hipsirliina hoccourti, Microhylu

achattna, Miordliyla ornata, Hemidactylus platyurus, Jpalura nigrilabris, Tachy-

dromus sexUneitus, Gonatodes offinis, c&cand a specimen of the rare and beauti-

ful crested falcon {Basa lophotes). One day was devoted to an excursion to

Bukit Timah, with Mr. Ridley, to hunt for a very rare—but very small

—

toad (Nectophryne guentheri) which was known to occur in that locality.

One specimen was procured just before we gave up the search in the evening.

I also brought back half a dozen tortoises of three species, kindly given me

by Mr. Bidley : Geoemyda spinosa, Cyclemys platynota and Cyclemys amhoi-

nensis. I spent two days in examining the reptile collections in the Kaflfles

Museum, and obtained many notes for a paper on the Reptiles and Batra-

chians of the Peninsula, on which I have been working for two years and

which I hope shortly to publish.

A. L. BUTLER,
Curator,

{From the Silangor Government Gazette^

No. VIII.—ON THE LONGEVITY OF THE PERSIAN BULBUL.
Trustworthy evidence as to the longevity of birds being always difficult to

obtain, I venture to think that the following facts are worthy of record :

—

In 1891, nine years ago, I purchased a Persian Bulbul (Molpastes leucoiis)

from one of the nurses at the Cama Hospital, Bombay, whose brother-in-

law, Captain Jourdain, had brought it, four or five years before, when it was

quite young, from the Persian Gulf. It soon became perfectly tame and lead a

life of liberty and happiness. It was only confined in a cage at night, and
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spent the day hopping about in the children's ward, where it naturally became

a great favourite. We kept the bird's wings slightly clipped for fear of

losing it, but it never showed any desire to leave us. I frequently went through

the compound with the lard perched on my hand or shoulder, when it would

answer the calls of the wild Madras Biilbuls without making any attempt to join

them. It had four distinct notes :—One of happiness,—used especially when

in the sun or in the open air ; the warning note of danger-—a low cry of

greeting or thanks which it gave whenever I stroked it or brought it any-

thing to eat; and lastly, a low twittering or '"' conversation'' which it carried on

with itself, especially when observing its own reflection in a looking-glass.

As time went on my bird I ecame more and more affectionate and tame. His

happiest moments were when he was perched on the hand or on the lap, being

stroked ; he loved it as much or even more than a cat does. His preference

for the country over town life was very marked : in London he was dull and

quiet, in the country, happy and joyous, calling and answering to the wild

birds in the gardens. In England, however, he did not have quite as much

liberty as in India, but still a great deal ; and only on one occasion did he

take advantage of it to leave us for a short time. This was in a garden

near Droitwich •, I had him on my hand when lie suddenly took flight into

some big elm trees near, and there he stayed for about two hours, very

happy at first, as his notes of joy testified, but after a while finding nothing

that suited him to eat in the branches, his song changed to that of dis-

content, and he came down into an apple tree and allowed himself to be

taken ii the hand.

As regards his food in England, not being able to supply him with enough

grasshoppers, we found meal-worms made a good substitute, and those he

continued to eat, combined with fruit of all kinds, and bread and milk till a

few months before he died, when be renounced meat diet entirely. The

bird, which has lived in captivity for about 14 years, died this year.

IDA CHINNERY.
Teddinqton, \Qih December, 1900.

No. IX.—MUSK RAT ATTACKING A TOAD.
While sitting in the verandah of the Earoda Residency, soon after dark,

one evening, recently, we were startled by the cry of a frog, or as it even-

tually proved to be, a toad. I suggested that the reptile was being attacked

by a snake, which remark, as the noise proceeded from a spot apparently

close to our chairs, caused a sudden cessation in the game of bridge that

was in progress at the moment. After some difficulty we localised the noise

under the platform placed opposite the central door for the convenience of

visitors alighting from their carriages. Lights and sticks were procured and

the platform was removed Ion hec.

We then saw a toad of the kind very common at Baroda with a musk-rat

hanging on to his head : he had caught the toad between the eyes and hung

18
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on like a bull-terrier. We knocked him off with a stick, but after running

around once or twice he again fixed on the toad and was again beaten off.

The space under the platform shewed the remains of many toads, so it was

apparently a habit of this musk-rat to attack and kill toads. I noticed,

however, that the most edible parts of the toads, at least those parts where

the meat was, such as the thighs and legs, remained uneaten. Is it possible

that the musk-rat caught and killed the toad so that he might get for his

own use the insects tbat the toad had caught ?

S. E. PRALL, Major, I.M.S.

No. X.—SQUIRRELS AND SATBHAIS.
In front of the house at Baroda, I often observed that the Squirrels,

who made a wholesome respect for my terriers, used to come down from the

trees with greater confidence and in greater numbers to feed when there was

a family of Satbhais feeding on the ground. They seemed to think that

there was a certain degree of safety from the wiles of the dogs afforded

them by the watchfulness of the birds. The two dogs used to apply them-

selves to squirrel-hunting for the greater part of their day and must have

been a very real danger to the squirrel population.

S. E. PRALL, Major, I.M.S.

No. XI.—SNARING OWLS IN NOOSES.

In the beginning of the month a female Brown Hawk Owl {N. scutulata) was

brought me. It had been caught in a noose set near a chaur for ducks.

Again, on the 27th, a female Short-eared Owl {A, accipitrinus) was brought

me : it had also been snared at the same place in the same fashion. It seems

surprising that nocturnal birds like owls should be caught in this way at

night, one would have thought that they would steer clear of any snare.

Chas. M.INGLIS.
Baghownie Fty., Ddrbhanga, 27th January, 1901.

No. XII.- OCCURRENCE OF BONELLI'S EAGLE AND THE
GOLDEN-EYE DUCK AT MYINGYAN.

On the 25th January last I shot an eagle here off its nest and took three

Col. Bingham has since kindly identified the skin as that of a Bonelli's

Eagle {Hieraetus fasciatus).

The nest was on a large tree, and two of the eggs are faintly spotted, while

one is spotless.

In December last, I shot a Golden-eye Duck, identified by Major Russell,

I.M.S., and myself, but unfortunately the bird was stolen from my kit

coming in. This bird was in a jheel and by itself, not with the other birds.

K, C. MACDONALD.
MYINGYAN, Burma, February, 1901,
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No. XIII.—THE LIFE-HISTORY OF MYCALESIS (CALYSTSME)
SUEDITA, Moore,

A female, of the wet-season form, was captured April 24th, 1900, and

put in a large French plum bottle with some of the food plant (guinea-

grass).

Weather showery, sometimes heavy rain. Forty eggs laid on the 26th-27th,

and began hatching May 2nd, Some of the eggs were laid on the food plant,

others on the side of the bottle. Eggs pale green, very small, translucent,

almost circular ; the larv« generally eat the egg-shell on emergence. Young

larv« light green from ingested food, head large in proportion to the body

and very black.

May 5th—The larvae have grown considerably, the largest f", pale green with

two black spines on the head and tail.

May 11th—The largest larvae are now an inch long, pale green with darker

green dorsal line deepening at head and tail to purplish-black ; there is also an

indication of a pale spiracular line ; larv^ somewhat spindle-shaped.

May 14th—The larvae change their skins every four days, and their appear-

ance now is very different from that described above. Length 1^", somewhat

pale pinkish-brown with darker '^>rown dorsal line more pronounced towards

the tail ; ill-defined paler spiracular and darker supra-spiracular line ; shorter

and darker diagonal lines passiug forwards and backwards and touching these

longitudinal lines give a rebiculated appearance. Head, dark pinkish-brown
;

spines, the same ; both legs and prolegs same colour as the body.

May 16th—Larva when full fed nearly two inches in length, dull dirty-

brown with disappearance of nearly all markings and lines.

May 17th>—Pupa attached to grass by the tail suspended head downwards
;

the latva remains suspended for nearly twenty-four hours before the final

ecdysis, and then turns to bright apple-green and remains this colour before

changing finally to dull brown two days before emergence.

The first insect hatched May 24th, There were twelve males and twenty-

eight females out of the batch of eggs, A considerable number were

placed imder mosquito netting over growing patches of the food plant'

but unfortunately they did not breed. All the insects were of the rain-

season form showing no variation. The weather during this time was as

follows :

—

April 25—Showery.

„ 29—Very heavy rain,

„ 30—Rain,

May 1—Showery,

„ 2—Very hot and sultry, rain in the evening,

„ 3-13—Fine wnd very hot,

(During this time the food-plant was kept in water, and consequently the

atmosphere inside the plum jar was probably saturated with vapour, as the
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mouth of the bottle was closed. After the 14th the stopper and water were

removed and the food renewed daily.)

May 14-16—Dry and very hot.

„ 17—Thunderstorm.

,, 18-19—Fine and very hot,

„ 21—Heavy rain for a short time.

„ 22-23—Fine and dry.

„ 24-25—Rain in afternoon.

„ 26-27—Hot and dry.

,,, 28—Tremendous downpour from 5 p.m. to 7-30 p.m.

M. subdita is a scarce insect at Trincomalie, and, so far, I have only met

with the rain-season form, which is curious, as this is an exceptionally dry

climate, except in November and December,

N, MANDERS, F.E.S., Majok, R.A.M.C.

Trincomalie, Ceylon, ^th February, 1901.

No. XIV.—A VISIT TO THE NULL AFTEE THE FAMINE.

It may be of interest to our members to hear how various aquatic birds, our

winter visitors, have absented themselves from the Null this year. First as

to the Null itself. This is a large inland lake between Gujerat and Kathia-

war, extending for about fifteen miles, and being about four miles across. It is

of no great depth, and the water contains quantities of weeds on which

wild fowl feed. There are large tracts of rushes in it, and the shores around

and the numerous islands are covered in a great part with high rushes. It

is the winter home of countless numbers of ducks, geese, snipe, flamingoes,

pelicans, coots, and other waterfowl. Snipe are generally there in larg^ wisps,

and, strange to say, are always wild there. Duck, too, are also very wild, and

a large bag is seldom made there although they are so nnmerous. Last year

(the famine year) the Null was absolutely dry and, of course, no wildfowl

Stayed there. I was curious to know what would happen this year and

whether the duck, etc., would return to their old haunts. Although the

rainfall was deficient around the Null this year, the Null bad quite the

average amount of water in it. The water runs into it from various small

streams, and I believe that the river at Wadhwan flows into it. There is no

outlet. Some of my friends reported to me that they had their Christmas

camps at the Null, but there were no duck or snipe there. I have been there

at Christmas time about ten times. This year I was not in India at Christmas,

but on the 16th February I arrived on the Null and spent a few days on it.

My local shikaries reported there had been no snipe whatever there, but that

lately a fair amount of duck had arrived. I found there were a fair amount

of duck at one end of the Null, but no snipe, a few pelicans and flamingoes.

Geese I heard in the night. There were not the usual amount of coots, and,

strange to say, I did not see a single purple coot. There were no quail about
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either. Although the Null was quite dry last year there were plent> of fish

in it this year, and my men caught one of 3-Ib. weight. Where do these

come from ?

Large herds of buffaloes with their attendants go to the Null, usually in the

cold weather. The buffaloes find good food in the rushes, and large quantities

of ghee are produced here. It was lamentable to find that all these had died

with the exception of one small herd on one island. The villages around

presented a sad appearance—the greater number of the houses in ruins, and

from half to two-third of the people dead. A mild famine exists again this

year, as they had again a scanty rainfall, and few of the fields were tilled.

Strange to say, I saw more bullocks than I expected. From all over the

Bombay Presidency I hear duck, snipe and wildfowl have not visited us this

year. I suppose there can be no question that this is because last year they

came as usual and found no water. Having leirnt that lasson they thought it

was useless to come again ; but can birds think, that is another question.

Reg. gilbert.
Bombay, 2Wh February^ 1901,

No. XV.—THE FAUNA OF AMOY,

Amoy is a small island on the coast of China, 325 miles E. N. E. of Canton

direct. It measures nine miles by seven miles, and has a population of under

half a million souls. It is a treaty port, or rather the town of Amoy on the

island of that name, is. My friend, Mr, Eth, F. Skertchly, has just visited it

on a trip in search of health, and sends me the following amusing account of

his natural history observations on the fauna of the island, where he spent

ten days. He writes :
—" During the time I was there not only did I

work out the flora and fauna of the islau'^ of Kulangou, but I took

a census of the animal and insect-life there. The mammals were re-

presented by an old rat with a barren wife who inhabited my bedroom and

talked of the good old days before the plague ; and a cat whose morals would

not have been above reproach but for the absence of all female society.

There were some dogs and pigs, to be sure, but they, being Chinese, were

unnatural and unhistorical, and therefore unworthy of inclusion in my
catalogue. The birds were best represented. A pair of magpies had been

consigned to penal servitude at the last criminal sessions held on the main-

land, and spent their time in trying to pervert the morals of Kulangou.

Seven sparrows, six males and a female, dragged out a fairly joyous existence

by an inordinate indulgence in scandal and the divorce court. Nine kites

spent the day perching on the main-top-mast stay of H.M S. Argonaut

and kept a couple of ordinary seamen busy with a swab removing from the

deck the evidences of their insanitary up-bringing. A couple of mynahs ran

the local paper, evidently a most scurrilous print. Of insects, the butterflies

were represented by one forlorn Papilio polytes, Linnseus, a damaged Papilio
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clytia, Linnaeus, two Terias kecabe, Linnaeus, and a Neptis eurynome, West-

wood, that had only half a wing left. There used to be a mosquito cf the

genus Anopheles, but the local doctor kept it in a cage in his backyard till it

died, for fear that it should inoculate the people with malaria, so the race is

now extinct. Altogether the naturalist in search of novelties would find but

little to interest him in the island."
,

LIONEL DE NICEVILLE.
Indian Museum, Calcutta, 23rd Fehruary, 1901.

No. XVI.—NIDIFICATION OF THE SPOTTED SAND-GROUSE
{PTEROCLES SENEGALLUS).

I think it is worth recording the fact that I have recently obtained the

eggs of the Spotted Sand-Grouse (^Pterocles senegallus).

Mr. Fletcher, of the Salt Preventive Frontier Force, living fourteen miles

north of this, shot some of these birds on the 19th instant, and from three of

them one egg each was obtained. Two of these eggs are now in my collection,

the third having the shell too soft to blow. The two eggs I have are pure

white with the shell smooth and glossy.

On reference to my books on Birds, I find that Blanford records having

obtained one egg " from a female shot west of Shikarpur on March 20th,

1875." This egg was apparently sent to Mr. Hume, who refers to it in his

Book "Nests and Eggs of Indian Birds," as follows :

—

"In shape and size the egg is similar to that of P..exustus, but the markings

are much more sparse than in any egg of that species that I have ever seen.

The egg is, of course, cylindro-ovidal, the ground-colour is a pale yellowish-

stone colour, and the markings, which are thinly distributed over the surface

of the egg, consist of olive-brown spots and tiny blotches with a few crooked

and hooked lines : besides these a few pale lilac-purplish or inky-grey spots,

streaks and smears, having a sub-surface appearance, are scattered irregularly

about the surface of the egg. Having been extracted from the body of the

bird, the egg has of course but little gloss."

Barnes, in his " Hand-book to the Birds of the Bombay Presidency,"

refers to this bird in the following terms :

—

" Within our limits the Spotted

Sand-gi'ouse is only common in Sind, but stragglers occasionally find their

way into portions of Gujarat and even Eajputana, A few apparently remain

to breed in Sind, but most of them are mere cold weather visitants."

My experience of the Spotted Sand-grouse is that they are to be found

in numbers all along the Runn, 100 miles north of this, during the cold

weather, and a fair number of them remain throughout the year, as I have

seen them in the hot weather and during the monsoon.

The fact of the two eggs I have being white is, I think, attributable to their

having been taken from the birds perhaps a day before they would ordinarily

have been laid, for it is a fact that the eggs of some birds develope their
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colour after being laid and coming into contact with the light. I have taken

eggs from Rain Quail which were pure white, whereas the eggs of this bird,

when ordinarily found in the nest, are profusely spotted and sometimes

boldly blotched with dark purple, the ground-colour of the egg being yellow-

ish. In the same way I have taken an egg from a Florikan that was a very

pale blue and without any gloss, whereas the ordinary colour of this bird's

egg is dark sap-green, and the egg has a fine gloss over it. It is somewhat

curious that the egg referred to by Blanford and Hume should be coloured

and yet with little gloSs, whereas my two eggs are pure white but decidedly

glossy.

HARRINaTON BULKLEY.
Khaeaghoka, 21ih February, 1901.

In continuation of my letter re the nidification of Pterocles senegallus, I

write to say that I have this morning received from Mr. Fletcher another egg

of the same species taken from a bird after it had been shot.

This egg, unlike the other two, has the colouring well developed with a

fair amount of gloss, and is thus similar to the one obtained by Blanford

and sent to Mr. Hume. Unfortunately the egg was broken when the bird

fell shot,

HARRINGTON BULKLEY.
Khaeaghoka, 2nd March, 1901,

No. XVII.—THE SHOVELLER AS AN ARTICLE OF FOOD.

The Shoveller, though one of the rankest of ducks, in the old days was not

the despised bird it is now. Sir William Jardine, Bart., in his " Naturalists'

Library,'' published in 1843, Vol. XIV., part 4, says :
—" In America it is much

esteemed for the table, and Audobon remarks that " no one should pass a

shoveller to shoot a canvas-back.'' In the poetry of How-
ard, Earl of Surrey, the second course for His Grace the Duke of Norfolk

is made to contain, among other fowl, four seapeys, two shovellers, &c."

Fancy.anybody shooting a shoveller for the table when he can get a canvas-

back !

Chas. M, INGLIS.
Baghownie Fty., Dubbhanqa,

28th February, 1901.

No. XVIII.—OCCURRENCE OF MACRORHAMPHVS
SEMIPALMATUS IN ASSAM.

Mr. Macdonald, of the Titadimru Tea Estate in Lakhimpore, Upper Assam
shot a specimen of the Snipe-billed Godwit when out snipe-shooting on the
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23rd December, 1899. This is the first recorded instance of its occurrence

in Assam and interesting, also, taken in conjunction with its re-occurrence, for

the second time, in South Malaya, Butler having this year recorded it there.

The bird was sent in to me for identification.

E, L. STUART BAKER, F.Z.S.

DiBRUGAKH, Assam, 2fith February, 1901.

No. XIX.—THE NIDIFICATION OF RIMATOR MALACOPTILUS.

The last number of this journal contained two accounts of the nidification

of the Long-billed Babbler, which are so conflicting that I feel it necessary

to write a few more remarks upon the subject. Mr. de Niceville has, also,

very kindly sent me two letters received by him from Mr, VV. P. Masson

from which he says I can quote freely.

As regards my own note I have little to add. The bird was brought to me
by a Naga who had done a gieat deal of nesting for me and whom I had

always found to be reliable. It had been noosed on the nest itself, and the

remains of this noose were still on the bird and the nest when brought to me.

Now, to quote what Mr, Masson says regarding the taking of his nest and

eggs. He writes : " Had I not taken the nest myself and got the parent birds

it might have been said that I had been misled by my collector, but I watched

the bird for several days before the hen bird laid and then when she laid

three eggs, I secured both birds with the nest and eggs."

This would, of course, appear to be much stronger evidence than any I can

bring, my nest and eggs having been brought to me and 7iot taken by myself.

On the other hand I refer to Mr. Masson's description of the nest and eggs.

He says, " I am positive tlie eggs of Rimatcr malacoptilus are bluish and

nearly quite round. The nest being deep cup-shaped, something like the nest

of ' Leucocerca fulcoventrics ' but without the spider's webs round the outside

—

simply grass —and fixed in the fork of a shrub about 18 inches from the

ground."

It will be seen, therefore that the description (f the nest and eggs (the

size of these latter is not definitely given) would apply well to those of a

Zosterops, but are not in the least such as one would have expected to

find belonging to Rimator.

Now I must quote the weak spot in Mr, Masson's letters under reference.

He says " All who have collected Birds' eggs largely must know that most of

the Thrushes' and Babblers' eggs are blue." From this it would seem that Mr.

Masson thinks that the Thrushes and Babblers are closely allied and, if this

is so, it shows that his knowledge of ornithology is very meagre
;
perhaps,

however, he only alludes to the birds known popularly as Laughing-thrushes,
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and these are of course really in the same family a"? all the other Babblers,

As regards his asseftion, however, that most of the Babblers lay blue eggs

there can be no dispute, but that he is labouring under rather a serious

mistake. The family Crateropodidce is divided into six sub-families, the

Craterojiodince, Timeliince, Brachypterygince, Sihiinae, Liotrichince, and Bra-

cliypodincs. Of these the first named sub-family is the only one containing

many species which lay unspotted blue eggs, and even here these number only

about 27 as compared with over 40, which lay white or spotted eggs. The

third, fourth and fifth sub-families contain each one genus only, viz., Larvivora,

Zosterops and Cephalopyrus, which lay pure blue eggs, and thesixth and seventh

sub-families have no single species laying such. Rimator is a genus of the

second sub-family, Timeliince, and its position in it is one beyond all doubts

whilst its nearest allies would seem to be the birds of the genus Corythoeichla.

It seems therefore very strange that such a bird should lay eggs and build a

nest so absolutely unlike those of its nearest relations.

Again, Mr, Masson says, " R. malacoptilus is a small bird, not quite 5 inches

in length and lays small eggs". Now R. malacoptilus is a short bird with a very

short tail, but is in proportion to its length, a stout, bulky bird far larger than

the little Rhipidura [Leucocerca as Mr. Masson calls it) to the size of whose

eggs the eggs of Rimator are likened, CorytJiocichla hrevicaudata is a smaller,

less heavy, bird than Rimator, yet I should estimate that the cubic contents

of an egg of C. hrevicaudata are nearly twice the cubic contents of an egg of

R. albicollis, and the presumption, therefore, would be that the egg of Rimator

would be at least as big as that of C. hrevicaudata if not bigger.

Taking every thing into consideration I cannot help still thinking that

Mr, Masson must have made a mistake, and that the birds he shot (if Rimator)

though haunting the bush in which the nest was found were yet not the

owners of it.

I am, I regret to say, no longer in a district where I can hope to either

confirm or contradict my impressions as there are no hills high enough and

Rimator is not to be found, but I sincerely trust that Mr. Masson will, this

year, again find Rimator breeding and will succeed in getting the nest and

eggs. I trust too that he will manage either to shoot the bird as it leaves

the nest or, better still, succeed in trapping it on the nest itself.

E. C. STUART BAKER, F.Z. S.

DiBRUGARH, Assam.

2bt7i February, 1901.

No. XX —NOTES ON BIRDS COLLECTED IN SOUTH SYLHET.

Amongst other birds lately collected here I have managed to secure a pair of

Scaeorhynclms ruficeps, the Red-headed Crow Tit, also specimens of Caprimulgus

monticola, Franklin's Night-jar, which I found to be rare in Cachar, though

19
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it is common here and evidently breeds, as in the oviduct of a female shot

20th February, 1901, was a shelled egg (unfortunately broken) of a salmon

colour thinly spotted with brownish-red.

I have besides shot the following birds which I hpve either never come

across, or found to be exceedingly rare, in the adjoining district of Cachar,

Falco cMquera, rather uncommon ; Pandion halicetus, common ; Sco'ps spi'

locephalus, 9 , caught on nest with 2 young ; Micropus melanoceplialus , un-

common ; Cinnyru asiatica, plentiful; Cinnyris hasselti, plentiful; Tiga

javanensis, not rare
;

Crocopiis phmnicopterus, perhaps the commonest green

pigeon here ; Columba intermedia, exceedingly common ; Halcyon pileata,

observed closely but not having a gun with me, I was unable to secure the

bird.

A. M. PRIMBOSE,

RBNA T. E., S. SYLH15T.

No. XXI.—ON THE OCCUREENCE OF THE DESERT FINCH

{RHODOSPIZA OBSOLETA) AT CHAMAN, BALUCHISTAN.

The Society has lately received several specimens of the Desert Finch

{Rhodospiza ohsoUta) from Lieut, John W. Watson, I.M.S., which he has

collected at Chaman, and as this species is not included by Mr. Oates in the

Fauna of British India, Birds, Vol. II., on the grounds that no instance of its

occurrence had up to the time of publication been recorded from within the

limits of British India and its dependencies, the present instance is worthy of

record. This, however, is not the jBrst occasion of the species being obtained

within our limits, for two specimens from the Tochi Valley are mentioned

in the Journal of the Asiatic Society, Bengal (Vol. LXIX, part 2, page 101),

and Mr. Oates' note as to the probability of the species being eventually

found within our boundaries has thereby been justified.

Regarding the species Lieut. J. W. "Watson writes :
" It is very common in

" Chaman in August and September, going about in large flocks in the latter

" month, eating the seeds of sunflowers, &c., in our compounds, and of grasses,

" &c., by the roads. They are fond of sitting in lines on telegraph wires and
" wire railings."

E. COMBER.

Bombay, March, 1901.

NO. XXII.—NIDIFICATION OF RIMA TOR MA LA COPTIL US, BLYTH

.

With reference to Mr. de Niceville's note on page 531 of the present Vol

ume of our Journal there seems to be some doubt as to my finding the

pest and eggs of Rimator malacoptilus.
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I watched the birds for several days building, and after laying I took the

hen bird on the nest. I am quite positive the eggs were bluish, nearly round,

the nest being cup-shaped and fixed in the fork of a shrub about 18 inches

from the ground. The eggs were three in number. Now, as I got the hen

bird on the nest and watched both birds for several days, I do not see how

there can be any doubt in the matter. I hope to get another nest and eggs

this year, when all doubts will be set at rest.

It is known that the Drougo or Fork-tailed Cuckoo, Surniculus dicruroides,

lays its egg which is blue in the nest of Nofodela Uucura. I have also found it

in the nest of Pericrocotus elegans.

W. V. MASSON.
Darjeeling, 8^7* March, 1901.

No. XXIIL—INDIAN SHEEP DOGS.
Sheep dogs in England are wonderfully trained , and their intelligence in

picking out, and driving sheep, is almost incredible ; but clever as they are

they cannotholda candle to the Indian sheep dogs I have seen in the province

of Berar. These dogs are not trained by man at all, but, their masters, who

belong to the Shepherd, or Danger, caste—for every trade or vocation has

its caste in India—have discovered what the dog will instinctively do under

certain circumstances, and arrange that those circumstances shall occur. The

following story will show how I came to find out about these sheep dogs, and

the value the shepherds place upon them, which is entirely owing to their

training, as they belong to no particular breed.

About the year 1863, the G, I. P. Railway was being made through Berar'

and one of the contractor's staff, a platelayer or inspector, I forget which,

lived in a tent about a mile and a half outside the town of Akola, where

I was. A big masonry bridge had to be built across the Morna river, which

passes through Akola, and to reach this bridge from his tent, the inspector,

as we will call him, had every day to pass a thorn inclosure, in which was

kept a large flock of sheep. Outside the door of the inclosure, when the

sheep were there, were always several large and very fierce dogs, which

invariably came out at the man, until at last, to give them a lesson, he took

his gun with him, and the next time the dogs attacked him he shot two of

them. This, though almost in self-defence, led to serious trouble, and the

inspector for one, and I for another, did not understand why so much

importance was attached to the death of the dogs, as to all appearance they

were very ordinary mongrels, though large and long in the leg. The case

came up before the Deputy Commissioner, when it was discovered that the

statements of the inspector and of the shepherd who owned the dogSj were

practically identical. That is, the complaint was the defence.

The inspector, a Scotchman, gave a large sura of money to the owner of

the dogs, when their value was explained to him, and it was then that I first
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learned how an Indian shepherd protects his sheep from wolves and other

wild animals when feeding in the jungle by day, and from thieves at night,

with the assistance of these large and fierce dogs, that in the performance of

their duty, will go at a man as willingly as they would at a wolf or any other

wild beast, though, strange to say, away from the flock they become cowards

at once.

At first I thought the sum of money given by the inspector to the shepherd

excessively large, but afterwards I understood how it was almost impossible

that money could make good to the man the loss he had sustained. In

talking to him, I got him to explain to me how these dogs were trained, and

why they were so very brave and fierce. He said that the custom of the

shepherds was, when they wanted to train a dog, to take a male pup from

the litter as soon as it could see, while they were careful that the father and

mother were of as large and heavy a breed as possible. This puppy would

be given to some ewe who had lost her little one, and was suckled by her.

ki first she had to be held down for the purpose, but in about three weeks'

time she would become accustomed to being the dog's wet nurse, and would

take to the little animal. As soon as the puppy could run about properly,

it would be allowed to run alongside its foster-mother to the jungle, where

she would go daily with the flock.

Care was taken that the ewe in question should remain, owing to her

peculiar duties, an unusually long time in milk, so the puppy was well

nurtured in its infancy, and invariably turned out a larger and heavier

animal than its parents, this being also partly due to the fact that he was

castrated when about a month and a half old. From always going out with

the flock, life among the sheep became the dog's second nature, and when it

no longer got milk from its foster mother, the shepherd would feed it well

with milk from the other sheep, and bread broken into the milk. And when

from any accidental cause a sheep died, its carcase would be divided among

the dogs of the flock. Finally, the puppy being full grown, would be turned

out of the flock at night time, and would sleep outside the door of the thorn

enclosure with the other dogs, generally round a fire made of dried sheep's

droppings.

A large flock of sheep generally requires six, seven, or eight dogs, all

educated in the way I have described. Every day after the sun has well risen

and dried the dew ofE the grass, the flock is taken into the jungle to graze.

As they start, one dog goes to each of the four corners of the flock, and

remains about sixty or eighty yards from it. The rest of the dogs follow with

the shepherd. Should a wolf appear, the dog at the corner nearest to hjm

gives a bark, on which the dogs with the shepherd, who is always behind

the flock, rush towards the warning voice to assist in repelhng the intruder,

but the other three sentinel dogs remain stiJl at their posts. What is going

on elsewhere is no business of theirs. They have only to give the alarm
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where they are, and the wonderful thing is that the shepherd does not tell

the dogs to go to the corners, but the weaker ones invariably by their own

instinct take this post, while the stronger and heavier dogs remain with the

shepherd, on the alert, to rush at once to any spot to which they are called.

As I have already said, dogs so brought up, when with their flock, are utterly

fearless of man or beast; but if they leave the flock, be it only to walk with

their master down a village street, they are the veriest cowards possible.

The shepherd told me that the daily routine of the dogs with the flock

was due to no teaching of his. He said that it was instinct, and was quite

unable to tell me where or when the system had been introduced. He only

knew that from time immemorial it had existed. When 1 asked hini if his

dogs would really have bitten the inspector, he answered, " Of course they

would," and added, •* that no wise man would ever go near a sheep inclosure,"

And when I pointed out the fact that the inspector had been going along

a public footpath, he replied " that his inclosure had been there before the

footpath, which had been made by the workmen going to and coming from

the railway bridge.'' The shepherd did not do so badly after all with the

compensation he got for the loss of his do^s, as the increase of population

and of cultivation had driven ofl: the wild animals to a great extent from

about Akola, so that he could manage to get along without those that had

been shot; but I found afterwards that what he had said was quite true, ho

could not have replaced them under two years.

This account will show how cleverly the instinct of the dog has been

utilised for the protection of his flock by the shepherd in Berar, and for all

I know, also in ether parts of India, and to me it is all the more wonderful,

as from the circumstances of the training this cannot be an inherited

instinct.

J. F. G.

[The custom of rearing dogs for the protection of the flocks, amongst the

sheep themselves goes back many hundreds of years. Darwin says that when
staying in Banda Oriental he was amused with what he "saw and heard of

the shepherd dogs of the country . , , Their method of education consists

in separating the puppy when very young from his bitch and in accustoming

it to its future companions. The ewe is held three or four times a day for

the little thing to suck, and a nest of wool is made for . it in the sheep pen.

At no time is it allowed to associate with other dogs or with the children

of the family. The puppy is also castrated in order that it can have no

common feeling with the rest of its kind. From this education it has no
wish to leave the flock, and just as another dog will defendtits master—man,
so will these the sheep, [t is amusing to observe when approaching a flock

how the dog immediately advances barking and the sheep all close in his

rear, as if round the oldest ram. '—Ed.]
(The above appeared in the Field en 16th February, 1901),
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No. XXIV.—EARLY BREEDINa OF THE COMMON lORA
.EGITHINA TIPHIA.

Yesterday (13th March) I found a nest of Mgithina tiphia in my garden

containing 2 fresh eggs. I have searched all the books at my command and

cannot 6nd any note on the breeding of this bird before the month of May,

Jerdon mentions that it breeds twice a year, but other authorities seem to

doubt this. This does not appear to be an isolated case, as I have several

other pairs in the garden all of whom appear to be breeding. Does this not,

in a way, go to prove that Jerdon was right ?

The nest vfas placed in an upright fork of a Mango tree about 20 feet

from the ground ; it was very well concealed, and' was only discovered after

a minute search. It was the constant trilling note of the cock that made me
suspect the heii was sitting.

The eggs are typical lora's being creamy white longitudinally streaked with

purplish and reddish-brown.

E. E, TOOTH.
Dum-Ddm, lith March, 1901,

No, XXV,—THE FLOWERING HABITS OF THE VIOLET.

I was recently asked to explain the reason for the flowers of the violet

concealing themselves among the leaves, I explained as follows :

—

It is a notorious fact that although a number of flowers of the violet are

fully exposed, yet many are;to be found hidden away among the leaves, and

there is every reason to believe that the habit of the plant is in great part

to conceal its flowers. Yet from the fact of some of the flowers being

exposed this habit does not seem to be a confirmed one.

Next the method of fertilisation must be considered.

The normal flower is adapted to insect fertilisation and seems to be perfect

for this purpose. But it is known that violets bear very small inconspi-

cuous and closed flowers that are technically called " cleistogamous." These

flowers are for purposes of self-fertilisation and economise pollen which is

produced in very much greater abundance in the ordinary flower. It is not

necessary to state here the advantages and disadvantages of the two methods

of fertilisation. It is necessary only to note that while normal flowers are

borne as a rule, yet cleistogatnous flowers are sometimes to be found along

with them.

Thus we find a somewhat unsettled babit in conjunction with a somewhat

utisettled method of fertilisation.

Treating, then, the cleistogamous flower of the violet in the same manner

as a rudiment is treated by a zoologist, it might be reasonably supposed that

tihecleiBtogamouB flower of the violet represents an ancient normal condition
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of the flower of the violet in particular, and perhaps of the Violacecf in

general when as yet the competing members of the Order bad not developed

into genera, and which later by adopting the showy insect-fertilised flower

as in the near relative of the violet, the Viola tricolor, forced the violet either

to adopt the same method of fertilisation or else to become extinct. For,

with some exceptions, cross-fertilisation is more advantageous tbi n self,

fertilisation.

In this former condition there would be no necessity for the flower to be

conspicuous.

Thus both the habit referred to and the cleistogamous flower are relics of

the past, and one explains the other.

I should be much obliged if I could receive any light on this subject.

St. C, THOMPSON,
The Retreat, Forsyth Road,

Lall Bagh.

LncKNOW, 15th March, 1901.

No. XXVT.—NESTING OF THE BLACK-HEADED ORIOLE,
0RI0LU8 MELANOCEPHALUS.

On page 360, Vol. I, of " Hume's Nests and Eggs of Indian Birds," 2nd Edi-

tion, Oates, I find a note, by a Mr. Buchanan Hamilton, on the breeding of the

Black-headed Oriole, Oriolus melanocephalus in Bengal, in which he describes

a nest as containing young unfledged in March. Mr, Hume says, with refer-

ence to this, that he believes it to be a mistake, as he never found the bird

breeding in March in Bengal.

I have had the same experience as Mr. Hamilton, as I found a nest a few
days ago containing two eggs, and left them in order to get, as I thought, the

full clutch. Judge my astonishment when my cholera en reaching the nest

last evening cried, " Doo butcha."

1 was very disappointed, as I have not got the eggs of this bird but had to

console mj self with the knowledge of a pair of the same birds building in

another small tope in my garden.

Mr. Hamilton describes the nest as rude, but Mr. Hume takes objection to

the word, I therefore leave it at that, as I think it all depends upon a per-

son's conception of the word.

E. E. TOOTH.
Dum-Ddm, 20i!7i March, 1901.

No. XXVII.—NESTING DIFFICULTIES OF THE COPPERSMITH.

A pair of Coppersmiths (Xantholcrma hcgmatocephala) are breeding in a tree

in my garden, and towards sunset every evening a Blue-throated Barbet
^Cyanops asiatica) comes and turns its smaller relatives out, taking possession
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of their nest for the night, but gives it up in the morning, leaving them in

undisturbed possession until the following evening.

His method of eviction is unique. As soon as he arrives the Coppersmith

retires and shows fight, but after a couple of rounds is ignominiously dragged

out by the back of the neck. Nor is this the only bird t^at takes advantage

of the Coppersmith's weakness or good nature, whichever it may be, for a

Bulbul {Molpastes hengalensis)waits about, and as the male Coppersmith comes

with pieces of fruit for his mate, the Bulbul exacts toll from him before he

has time to enter the nest, and the Coppersmith never tries to get away from

the Bulbul, but actually feeds it. I should like to know whether any such

incident has been recorded before.

E.E. TOOTH.

DuM-DuM;,28f7t March, 1901.
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PROCEEDINGS
OF THE MEETING HELD ON r2TH MARCH, 1901.

A meeting of the members of the Bombay Natural History Society took

place at the Society's Rooms on Tuesday, 12th March, 1901, Mr. B. H. Aitken

presiding.

NEW MEMBERS,

The election of the following new members was announced :—^Mr. Charles

A. Fuller (Cawnpore), Mr. B. R. Pritchard (Lakhimpur^, Mr. W. B. Wright

(Lakhimpur), Mr. G. M. Prichard (Ramtek), Mr, F. E. Fletcher (Calicut), and

Mr. W, P. Masson (Darjeehng).

CONTRIBUTIONS TO THE MUSEUM.

The Honorary Secretary acknowledged the following contributions to the

Society's Collections since the last meeting :

—

1 pair of Indian Wolves.juv.
(alive).

1 Bonelli's Eagle
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CONTRIBUTIONS TO THE LIBRARY.

The Wild Disease of Cotton and its Control ; The Canadian Entomologist,

Vol. XXXIII, No. 2 ; The Distribution of Vertebrate Animals in India, Cey-

lon, and Burmah, by W. T. Blanford, LL. D., F.R.S, ; Annals of the Queens-

land Museum, No. 5 ; Anales del Museo Nacional de Montevideo, La Faune du

Congo, Poissons Nouveau.Boulenger ; Illustrations de la Flore du Congo,

The Honorary Secretary drew the special attention of the members to the

valuable contribution consisting of 241 specimens of birds' skins, represent-

ing over 200 species, which had been received in exchange from the Deputy

Superintendent of the Indian Museum, Calcutta. A detailed list of birds will

appear in the Journal.

The curious " sport " sent by Captain Goodridge, E. N., of the red and yel-

low varieties of plantains growing together in one bur ch excited considerable

attention, and an excellent sketch of the same by Miss M. Thacker was much

admired.

A special vote of thanks was passed to Sir Henry Tichborne, Bart,, for his

handsome contribution of a head of the Indian rhinoceros {Rhinoceros unicor-

nis) mounted by Rowland Ward & Co. of London.

ACCOUNTS FOR 1900,

Mr.N. C. Macleod, the Honorary Treasurer, laid before the meeting a state-

ment of accounts for the year ended the 31st December, 1900, showing a

credit balance of Rs, 2,159-13-8 in cash, and Rs. 4,800 invested in Government

Paper.

It was resolved that the accounts be passed, subject to the usual audit.

ELECTION OF COMMITTEE.
The President, Vice-Presidents, and Members of the Managing Committee

for the present year were duly elected as follows :

—

President,—H. E. the Right Hon'ble Lord Northcote.

Vice-Presidents.—Mr, J. D. Inverarity and Dr. D, MacDonald.

Managing Committee.—Mr. E, C. Stuart-Baker, Dr. D. MacDonald ; Mr.

E. H. Aitken ; the Rev. Father Dreckman, S.J. ; Lieut.-Col. K. R. Kir-

tikar, I.M.S. ; Mr. J. D. Inverarity ; Lieut.-Col. H. D. Olivier, R.E.

;

Messrs. E. Ernest Green, F. O. Gadsden, L. de Niceville, W, S, Mil-

lard. A. Abercrombie, E. L. Barton, R. Gilbert, B. Comber, R. C. Wroughton,

I.F.S. ; T. R. D. Bell, I.F.S. ; Capt. A. Newnham, and Vety.-Capt, G.

H, Evans.

Honorary Treasurer.-—Mr, N. C, Macleod.

Honorary Secretary.—-Mr. H. M, Phipson.

PAPERS READ.

The following papers were read and discussed :

—

(1) The Poison Gland of the King Cobra {Naia bungarus), with demonstrations

by Major S. Prall, I.M.S.
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(2) A Visit to the Null after the Famine, by Mr, Regd. Gilbert.

(3) The Fauna of Amoy, by Mr. L. de Niceville,

(4) The IxEe-history of Mijcahds {Cahjsisme) subdita, Moore, by Major N.

Manders, R.A.M.C.

(5) On the Occurrence of Bonelli's Eagle and the Golden-Eye Duck at Mying-

yan, Burmah, by Mr, K. C, Macdonald.

(6) On the Occurrence of the Desert Finch {Rhodosdiza obsoleta) at Chaman.
Baluchistan, by Mr. E. Comber.

PEOCEEDINGS
OF THE MEETING HELD ON 6TH FEBRUARY, 1901.

A meeting of the members of the Bombay Natural History Society took

place on Wednesday, 6th February, 1901, at the Society's Rooms, Dr. D.

MacDonald presiding.

NEW MEMBERS.
The election of the following new members was announced :—Mr. F. W.

Robertson, I.C.S. (Madras), the Mess President, 34th Battalion, R.F.A. (Ahmed-

abad) ; Major Arthur C. Daniell, R.A. (Ahmedabad) ; Mr. J. E. B. Hotson,

I. C. S. (Ahmedabad) ; Mr. Charles St, 0. W, Thompson (Lucknow)
;

Captain E. W. Harris, 3rd M. I. (Hongkong) ; Lieutenant W. C. Nicholson,

3rd M. I. (Hongkong) ; Lieutenant W. V, Coppinger, I. M. S. (Dibrugarh)
;

Mr. Jack Needham, (Dibrugarh) ; Mr, W. Morley, C, E. CDibrugarh) ; Mr,

F. Thorburn (Assam) ; the Mess President, 10th Bombay Light Infantry,

Ahmedabad (life member) ; Major A. E ^itken (Chaman) ; Lieutenant

Victor Coates (Bombay) ; Mr. V. M. Griffiths (Nasik) ; Mr. 0. C. G. Hayter

(Sukkur, Sind) ; Mr. S. Armstrong (Poona) ; and Mr. C. B. Antram (Cacliar).

CONTRIBUTIONS TO THE MUSEUM.
Mr. H. M. Phipson, the Honorary Secretary, acknowledged receipt of the

following contributions to the Society's collections:—

Contribution. Description. Contributor.

1 Snake, from Aden.
2 Purple Honeysuckers.
1 Whimbrel
1 Chestnut Bittern

1 Pallafci'' Squirrel

1 Sind Pied Woodpecker.
I Desert Chat
1 Rose Finch
1 Snake (alive) >...

1 Stiff-tailed Duck
A number of Tiger-beetles.

1 Small Green Barbet
7 Pairs of Black Buck
Horns-

1 Pair Chinkara Horns.
A number of Bats, Frogs
and Spiders.

1 Snake

Zamenis veiitrimaoulatus.

AraclmecMhra zeylonica.

Numenius phoeopus
Ardetta cinnamomea
Seiufus erythroeus var-

sadeni.

Bendroeopws sindianus^

Saxicola deserti

Rhodospiza obsoleta

Silyhura macroUpis
Erasmatura Icnconephalus^

Cicendela sp.

Thereiceryx vividu

Antilope cervicapra

Gazella bennetti.

Dendrophispictus

Mr. C. Baglehole.

Mr. Pottinger.

Mr. J. D. Inverarity.

Do.
Capt. E. C. Townsend.

Lt. J. Watson, I.M.S.
Do.
Do.

Mr. C. G. Wright.
Lt. R. E. Salkeld.
Airs. Townsend.
Lieut. W. A. Payne.
Mr. W. Webb.

Do.
Col. R. R. Kirtikar, I.M.S.

Mr. J. E. Chico.
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Contribution. Description.

2 Otters' Skins and Skulls.

1 Red-whiskered B u I b u 1

(alive).

2 Geckos
A collection of Ferns.
1 Rock Horned Owl.
1 White-cheeked Hill Car-

tridge.

1 Green-legged Hill Par-
tridge.

Head and claws of Imperial
Eagle.

1 Stuffed Python

A collection of Birds' Eggs

Lutra elUoti

Otocompsa fuscicaudata..

Hemidaotylus maculatus.

Buho iengalensis

Arhoricola atrigularis ..

Ti'opi602ierdix cliloropus.

Python reUculatus.

Contributor,

Mr. W. E. Shipp.
Miss Butcher.

Wr. E. Comber.
Lieut. W. A. Light.
Major A. E. Aiiken.
Capt. B. Townsend.

Do.

Gen. W. Osborn.

H. H. the Maharajah of

Cooch Behar,
Mr. W. E. Shipp.

CONTEIBUTIONS TO THE SOCIETY'S LIBRARY.
"Notes on the Nidification of some Indian Birds" not mentioned in

" Hame's Nests and Eggs," by E. C. Stuart Baker, from the Author. " Indian

Museum Notes," Vol. V., No. 2, in exchange. " The Common Birds of Bom-
bay," by E. H, Aitken, from the Author. " Memoirs of the Geological Survey

of India," Vol. XXX., Part 2, " Peach Leaf Curl, its Nature and Treatment,"

by Newton Price, " Fauna of British India (Arachnida)" purchased. " The

Great and Small Game of India, Burmah, and Tibet (Lydekker) " deposited.

MINOR CONTRIBUTIONS FROM
Mr. J. P. Watson, Mr. F. G. Hutchinson, Mr, E, W. Trotter, and Mr. C, C.

James, 0. E,
LARGE PYTHON.

Special attention was drawn to the contribution received from H. H. the

Maharajah of Cooch Behar of a large specimen of Python reticulatus which

had been mounted by Rowland Ward & Co., London. The snake when shot

by His Highness in Assam weighed about 200 lbs, and measured 19 feet

2 inches in length. A special vote of thanks was passed to His Highness the

Maharajah for his contribution to the Society's Museum.

PAPERS READ,

The. following papers were read and discussed :

—

1. Burmese Snakes, by Captain F. Wall, I.M.S., and Veterinary-Captain

G. H. Evans, A.V.D. 2. New Species of Indian Eymenoptera, by Major

0. G, Nurse, 13th Bombay Infantry. '6, " Kills" by Carnivorous Animals,

by W. A. Wallinger, I.F.S, 4. An appeal for assistance in collecting Gad-

flies, Bot-flies, and Warble-flies in India, by Colonel J. W. Yerbury, R. A.

5. Bird's Nesting in the vicinity of Foona, by Captain R. M. Betham, 8th

Bombay Infantry. 6. Hints to beginners on collecting and preserving

Natural History Specimens, by E. Combe*'. 7. Longevity of the Persian

Bulbul, by Miss Ida Chinnery. 8. A Musk Rat attacking a Toad, by Major

S. E, Prall, I.M.S. 9. Squirrels and Satbhais, by Major S. E. Prall, I.M.S.

10, On the use of the Beaks of Pelicans and Flamingoes, by lU. H. Aitken.
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PROCEEDINGS
OF THE MEETING HELD ON 11th DECEMBER, 1900.

A meeting of the members took place at tbe Society's Rooms on Tuesday

last, the 11th instant, Mr. E. H. Aitken presiding.

NEW MEMBERS.
The election of the following new members was announced :—Lieutenant

R. H, Brudenell Bruce (Bombay) ; Lieutenant E. E. 0. Dalgliesh (Bombay)
;

Mr. W. W. Coen (Hubli)
; Mr. L. E. P. Gaskin, I.C.S. (Mandia, C. P.) ; Mr.

W. Erskine Crum (Bombay) ; Mr. Edmund Scott (Ceylon) ; Major G. A.

Leslie,R.E. (Chitral); Lieutenant W.H. Evans, R.E. (Chitral); Mr. S. L.

Whymper (Jeolikote, N.-W. P.); Mr. S, Tomkins (Bombay) ; Mr. George E.

Bright (Bombay) j Mess President, 55th Battery, R.A, (Saugor) ; Captain F.

F. Major (Jalna) ; Mr. A. Rodgers, I.F.S, (Thayetmyo, Burma) ; Mr. Herbert

Druce (London) ; Rev. H. Howard Campbell (Gooty) ; Lieutenant W. H.

Lane (Burma) ; Mr. C. L. Burns (Bombay) ; Mrs. H. J. Bell (Banda, C.P,),

CONTRIBUTIONS TO THE MUSEUM.
Mr. H. M. Phipson, the Honorary Secretary, acknowledged receipt of the

following contributions to the Society's Museum :

—

2 Green Tree-vipers Trimeresitrus gramineus.
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MINOR CONTRIBUTIONS FROM
Mr. F. G, Hutchinson, Mr. T. D. Moore, Captain C. J. R. Milne, I,M.S.,

Mr. A. L. Dupuis, and Mr. D. Lindsay.

CONTRIBUTIONS TO THE LIBRARY.
On the birds collected and observed in the Southern Shan States and

Upper Biirmah, by Colonel C. T. Bingham, I. F.S., from the Author; Cata-

logue of Moths, Vol. II, Text and Plates, from British Museum ; Guide to the

Zoological ('oUections of the Indian Museum (F. Finn), from the Author
;

Parasitic Invasion of Eggs of the Common Cockroach, by Dr. N. F. Surveyor
;

Two Diseases of the Red Cedar, caused by Polyporus Juniperinus, n. sp. and

PoZ^/porws carwews, Nees (H. Von Schrenk); Progress in the Treatment of

Plant Diseases in the United States (B, T. Galloway) ; Progress of Commer-

cial Growing of Plants under Glass (B. T. Galloway) ; Stigmonose, a Disease

of Carnations and other Pinks (A, F. Woods) ; Progress of Plant-breeding

in the United States (H. J. Webber and E. A. Bessey) ; Xenia, or the Imme-

diate Effect of Pollen in Maize (H. J. Webber) ; Food of the Bobolink,

Blackbirds and Grackles (F. E. L. Beal) ; The Indian Forester, Vol. XXVI,
No. 9, in exchange ; North American Fauna, Nos. 18-19 (W. Oswood)

;

Annales du Musee du Congo, Botanique, Series II. ; Annales du Musco Nacional

de Montevideo, Tomo II. Annuaire du Musee Zoologique, St. Petersburg,

1900 ; Vol. II. Nos. 1-2, Journal, Asiatic Society of Bengal ; Vol. LXIX. No.

2., Annals of the South African Museum.

MOSQUITOES,
Colonel G. M. Giles, I.M.S., exhibited a specimen of Insect Collecting Box,

fitted up with camphor, pins, card discs, cork carpet, &c., complete with

printed instructions on the top, and offered to supply similar boxes to any

one who was willing to take up the subject and assist him in making a

complete collection of the different species of mosquitoes {CulicidcB) in this

country. A small collection of mosquitoes presented to the Society by Colo-

nel Giles was exhibited and admired.

OUR BOMBAY GARDENS.
Mr. Phipson exhibited a number of beautifully coloured plates of tropical

flowering plants which were not, as far as he knew, to be found in any of our

Bombay Gardens. His object in drawing attention to these plates was to

stimulate the introduction of new flowering plants into Bombay, as very

little had been done of late years in that direction, especially since the depar-

ture of Mr. Birdwood.

THE DESTRUCTION OF BIRDS.

The honorary secretary read a letter received from Mr. William Jesse, of

La Martiniere College, Lucknow, stating that the Government of India is

desirous of making a further inquiry into the question of the destruction of

the bird-life of this country. It is probable that, if a proper case be made

out, further restrictions will be placed on the indiscriminate slaughter of
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birds for their plumage—a policy which has had such disastrous effects in

other countries. The Grovernment has requested that a report on this matter

be compiled as soon as possible, and, in order that such may bear due weight,

it has been determined to obtain the opinion of aa many of the leading orni-

thologists in this country as possible,

Mr. Jesse had prepared a list of the points on which he required informa-

tion, and asked for the assistance of the members of the Society in the matter.

The honorary secretary stated that a copy of Mr, Jesse's circular would be

sent to any one who would be willing to help in this important movement,

VICTORIA GARDENS.
The honorary secretary read a letter from the Superintendent of the Muni-

cipal Gardens, drawing the attention of the members to the seven new
enclosures for deer which had recently been erected in the Victoria Gardens.

Now that the animals would have room for exercise, and would be thoroughly

protected from dogs, &c., he hoped the members would assist him in stocking

the enclosures. He particularly wanted the following :—Hog Deer, females,

Spotted Deer or Chetal, females ; Nilgai males j and Sambar, males,

PAPEES READ.
The following papers were read and discussed :

—

1. The distinguishing characteristics between poisonous and non-poisonous

snakes, by Captain F, Wall, I,M.S.

2. A plea for the collective investigation of Indian Culicidcp, with sugges-

tions as to the moot points for inquiry and a prodromus of species known to

the author, by Lieutenant-Colonel G. M. Giles, I.M.S.

3. Description, of new genera and species of Eymenopiera, collected by

Captain C. G. Nurse, at Deesa, Simla, and Ferozepore, by P. Cameron.

4. Notes on some Kalij pheasants from the Kachin Hills in the possession

of the Kombay Natural History Society, by Captain W. G. Nisbet and F.

Finn, Deputy Superintendent of the Indian Museum.

Miscellaneous Notes :

—

(a) Birds nesting in the Tons Valley, by B. B. Osmaston, I.P.S.

(6) On the occurrence of the Red-winged Crested Cuckoo in Bombay, by

E. Comber,

(c) Notes on Anopheles, or the malaria mosquito, by E. H. Aitken.
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Our Ants, vii, 13, 175 ; Les formicides de 1' Empire des Indes et de

Ceylan, vii, 219, 430 ; viii, 17, 396 ;
ix, 453 ; xiii, 52, 303, 462 ; Red Ants

as Smelling Salts, x, 330 ; Note on Diacamma, a Ponerine Genus of—,

xii,756; Note on the Web-spinning Habits of the Red Ant, xiii, 181
;

Red Ants as an Article of Food, xiii, 536.

ANT-EATER—The Scaly—, xi, 165.

ANT-L ION—An Ant-lion up a Tree, x, 152.

ANTELOPE (S)—Abnormal Horns of Indian— , vi, 184 ; New African—

,

viii, 149 ; The Four- Horned—, ix, 193 ; A Black Buck with one Horn,

ix, 228 ; The Burmese Goat-antelope or Serow, xi, 95 ; The Baira

Antelope of Somali Land, xi, 725.

APHIDES—Notes on Indian—, viii, 273.

ARACHNIDA Diagnosis of Some New Indian— , xii, 744.

AROID—The Alocasia macrorhisa, vi, 270.

ASS—The Asiatic Wild—, viii, 430.

AUSTRALIA—An Indian Naturalist's Trip to—, iv, 219.

BAHMIN FISHING in Bombay Harbour, xi, 742 ; Fishing in Indian

Waters, xii, 194.

BAINBRIDGE, G.—An Instance of Fructification in a Staminiferous

Plant, i, 72.

BAIRA—The Baira Antelope of Somali Land, xi, 725.

BAKER, E. C. STUART—The Genus Chloropsis, vi, 59 : The Bulbuls of

North Cachar, vii, 1, 125, 263,413; viii, 1 ; List of Birds' Eggs from

North Cachar presented by

—

, vii, 251 ; A New "Wren from North Cachar,

vii, 319 ; The Birds of North Cachar, viii, 162 ; ix, 1, 111 ; x, 1, 161, 339,

539 ; xi, 222, 390 ; xii, 486 ; xiii, 399, 563 ; Identification of Birds, x,

151 ; On Pericrocotus speciosus vel fratercuius, x, 631 ; Indian. Ducks and

their Allies, xi, 1, 171, 347, 555 ; xii, 1, 235, 437, 593 ; xiii, 1, 199 ; The

Blue Rock Thrush, xi, 336 j Probable Hybrid between the Scarlet-backed

and Fire-breasted Flower-pecker, xi, 467 ; On the Occurrence of Podiceps

cristatus in Assam, xiii, 535 ; On the Occurrence of Macrorhamphus semi-

palmatus in Assam, xiii, 705 ; The Nidifications of Eimator malacopUlus,

xiii, 706.

BAKRI- Sense of Smell in the—vi, 497.

BAMBOOS—The Flowering of—, viii, 298.

BANANA.—Abnormal Development of Musa sapientum, i, 73.

BANDICOOTS—The Destructiveness of—, ix, 97.

BANKS, S.—Bison in the Kamptee Cantonment limits, x, 329.

BANTING—Notes on the Tsaing or—, x, 78 ; the Geographical Races of the—

xiii, 192.

BAECLAY, A.—A New Fungus, v, 161.
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BARNES, H. E,—Birds' Nesting in Rajpootana, i, 38 ; The Breeding of Parra

• indiea, i, 221 ;
The Two Shamas, ii, 56 ; On Ploceus philippinus, ii, 105

;

Irregular Breeding of the Sarus, ii, 149 ; Breeding of the Kentish

Ringed Plover in India, ii, 167 ;
Nesting of Indian Eirundines, iii, 43

;

Nesting in Western India, iii, 205 ; iv, 1, 83, 237 ; v, 1, 97, 315 ; vi, 1, 129,

285 ; On the Black-tailed Rock Chat, vii, 252
; Occurrence of the Spotted

G-rey Tree-creeper at Ahmednagar, vii, 548; List of Birds Noted at

Aden, viii, 231.

BARODA—Notes on Nests and Eggs Found in the Vicinity of—, xii, 221.

BARROW, H. W.—Crocodiles in Artificial Reservoirs, x, 144.

BARTLETT, T. W.—Food of the Palm Squirrel, xii, 777.

BARTON, E. L.—Panther Eating a Panther, vi, 274 ; Small Game Shooting in

the Neighbourhood of Bombay, viii, 155 ; The Eccentricities of a Dog,

viii, 310 ; Bahmin Fishing in Bombay Harbour, xi, 742 ; Occurrence of

the Clucking Teal in Guzerat, xii, 429.

BASSETT-SMITH, P. W.—Notes on the Fish Collection in the Museum of

the Bombay Natural History Society, x, 597 ; Note on a Curious Mal-

formed Tiger's Skull, x, 694 ; Snakes at Trincomalee, xi, 546.

BATES, S. B,—Sapphires Found in the Gizzard of a Jungle Fowl, xi, 735.

BATS—Food of the Flying Fox, vii, 544
; On some Bats Obtained in the

Surat and Thana Districts, xi, 274 ; Some Konkan Bats, xii, 716
; A

' Rare ' Bat, xii, 757; Note on an Interesting Bat, xii, 786.

Vespertilio pachypus (A Correction), xiii, 184 ; Megaderma spasma,

xiii, 186 ; Rhinolophus affinis, xiii, 191.

BAZA—Nests and Eggs of the—, vii, 403.

BEAR (S) ; A Bear Charging up.a Tree, v, 380 ; A Man-killing Bear, vi, 276 ; A
Bear with Three Cubs, vii, 406 ; Notes on the Indian Sloth, x, 688 ; Sava-

gery of the Indian Sloth, xi, 164 ; The Indian Sloth, xi, 167
; Does the

Brown Bear Hybernate ?, xi, 547 ; xii, 218 ; Variation in Colour in Urms
labiatiis, i, 69 ;

The Hybernating of Indian—, xi, 745 ; Hybernation of the

Himalayan Black— , xii, 219; Hybernation of the Black and Brown—,
xii, 576 ; Winter Sleep of— , xii, ?82 ; Bear Killed by a Tiger, xii, 787.

BEAUMONT, T. L. F.^Early Migration of the Ruddy Sheldrake, xii, 416.

BECHER, E. F.—A Sind Lake, i, 91 ; Notes on the Central Provinces,

iii, 134 ; Malta, iv, 67 ; Some Shooting Notes, viii, 316
; Cold-weather

Shooting in Raipur, viii, 556.

BEDFORD, F. P.-Gecko Cannibalism, xii, 578.

BEES—Battle between Wasps and—, iv, 312 ; Bees Destroyed by Lapindus

emarginatus, y, A2B ; Reasoning Power of~, xi, 741. QSee also Hime-
NOPTERA.)

BELL, A. S.—Birds of Prey, xiii, 696.

BELL, T. R., AITKEN, E. H., and DAVIDSON, J.—The Butterflies of

North Kanara, x, 237, 372, 568 ; xi, 22.

BENGAL—Deep Sea Life in the Bay of—, viii, 545,

BERAR—A Day's Sport in—, viii, 295,

7
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BERRY, P.—Curious Instance of Melanism, ix, 224.

BETEL-NUT—A Giant Betel-nut Tree, vii, 553.

BETHAM, J. A.—The Uses of the Screw-Palm, iv, H14
; Mimicry in Birds,

iv, 315 ; Note on Certain Species of Fapilio, iv, 315 ; Butterflies of the

Central Provinces, v, 19, 152, 279 ; vi, 175, 318 ; vii, 425 ; Butterflies of

Matheran, viii, 421 ; Food of the Bull Frog and Musk-rat, x, 697 ; Nidi-

fication of the Thick-billed Flower-pecker, xi, 159.

_-._ R. M —The " Kol-Bhalu," xi, 310 ; Nesting of the White-

browed Bush Bulbul in Guzerat, xi, 316 ;
Notes on Nests and Eggs

found in the Yicinity of Baroda, xii, 221 ; Occasional Notes on Birds*

Nesting in the Neighbourhood of Poona, xii, 778 ; xiii, 380, 686 ; On the

occurrence of the Sheldrake on the Bheema river, xiii, 187.

W. G.—The "Kol-bhalu,'' xi, 747.

BHAKHA and its EfPects on Cattle, viii, 444.

BHIMEAJ—On a New Species of Dissemurus, with some observations on the

so-called family Dicruridce, xiii, 377.

BHUTAN—Catalogue of the Heterocera of Sikhim and—, xi, 239, 406, 624
;

xii, 32, 292, 643 ; xiii, 77, 258, 406.

BINGHAM, C. T,—Collecting and Preserving fi'^/mewopiera, iii, 112 ; Bees and

Wasps from Burma, iii, 183 ; New and Little-known Hymenoptera, v, 233 >

Collecting Ways and Collecting Days, viii, 346 ; ix, 473 ; New and Little-

known Hymeno2:)te.ra from India, Burma and Ceylon, viii, 358 ; New and

Litile-known Species of Indo-Malayan Hymenoptera, x, 195 ; The Great-

Indian Hornbill in a Wild State, xi, 308 ; Aculeate Hymenoptera from

Aden, xU, 101 ; Some New Species of Indian Hymenoptera, xii, 115 ; Note

on Fussorial Wasps and Bees and their Parasites, xii, 585 ; Note on

Diacamma, a Ponerine Genus of Ants, xii, 756 ; Account of a Kemarkable

Swarming of Spliex iinihrosus, etc., xiii, 177.

BIRDS' NESTING—In Rajpootana, i, 38 ; on the Ghats, i, 175 ; Notes from

Cutch, ii, 55 ; in Western India, iii, 205 ; iv. 1, 83, 237 : v, 1, 97, 315 ; vi,

1, 129, 285 ; in Kanara, vi, 331 ; in the Tons Valley, xi, 64, 468 ; xiii, 542
;

Occasional Notes on Birds' Nesting in the Neighbourhood of Poona, xii,

778 ; xiii, 380, 686 ; in Kashmir, xii, 634.

BIRDS OF PREY, xiii, 185, 696.

BIRDS' SKINS—Catalogue of—in the Society's collection, i, 15 ; List of

—

from the South Konkan, i, 80 j List of—from Burma, etc., i, 83 •, Present-

ed by Capt. A. T. H. Newnham, i, 142 ; List of—from Sind, presented by

Col. Swinhoe, ii, 56.

BIRDWOOD, H. M.—The Flora of Matheran, i, 203 : Catalogue of the

Flora of Mahableshwar and Matheran, ii, 107 ; x, 394 ; The Hill Forests

of Western India, xii, 659.

BIS-COBRA—Note on the—, i, 145 ; Origin of the Belief in the—, iii, 154
;

Belief in the—,iv, 310.

BISCOE, W. F.—A Tiger Killing a Panther, ix, 490 ; Liquid Discharge from

Cicada Insects, x, 535 ;
Kingfishers Killing Birds, xiii, 184,
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BISON.—(See Gauk).

BITTERN.—The Number of Feathers in the Tail of the Chestnut—, xiii, 376.

BLAKE, J, F.—On Some Superficial Deposits in Cutch, xii, 177, 374.

BLANDFORD, W. F. H,—The Social System of Termites, xi, 529.

BLANFORD, W. T.—The Gaiir and its Allies, vi, 222 ;
' Fauna of British

India, Mammalia' (noticed), vii, 107, 246, 391, 533 ; On a Stag from Tibet

-, and the Mammals of the Tibetan Plateau, viii, 540; On Birds from

Central India in Barnes' Handbook, ix, 185 ; Fauna of British India

—

' Birds, vol. iii (noticed), x, 316, 505 ; Birds, vol. iv (noticed), xii, 184
;

The Large Indian Squirrel and its Local Races or Sub-species, xi, 298
;

The Nepal Wild Swan, xi, 306 ; Note on the Land MoUusca of Bombay,

xii, 326 ; The Distribution of Yertebrate Animals in India, Ceylon and

Burma, xiii, 675.

BLOOD, B. W.—Measurements of Black Buck Horns, vii, 550.

BOAR (S).—Measurements of—, v, 191 ; Food of the Wild—, viii, 447 ;
xii,

770.

BOGrLE, J. S.—The Eastern Pin-tailed Sandgroiise Breeding in India, xiii,

639.

BOMBAY—Some Post-pliocene Molluscs from the Byculla Flats i, 183
;

The Fungi of— , i, 233 ; The Poisonous Snakes of the Bombay

Presidency, ii, 244 ; Botany of the Bombay Presidency, iv, 264;

Pre-historic Bombay, v, 132 ; Physical Geography of— , v, 377
;

Bombay Gardens, v, 397 ; Introduction of Game into the Neigh-

bourhood of— , vi, 119 ; Bombay B'erneries, vi, 153, 421, 423
;

The Poisonous Plants of—, vii, 61, 203, 312, 487 ;
viii, 99, 223, 331, 453

;

ix, 42, 147, 235, 345 ; x, 88, 260, 482, 618 ; xi, 252, 606 ; Bombay Grasses,

viii, 107 ; Small Game Shooting in the Neighbourhood of— ,viii, 155
;

Common Marine Shells of the Bombay Shore, viii, 212, 335; Descrip-

tion of New Species of Marine Shells from— , viii, 234 ; xi, 506 ; The

Birds of the Bombay Presidency, ix, 488 ; The Plants of a Bombay

Swamp, xi, 88, 335 ; Some Land and Fresh-water Shells collected in

the Island of—, xi, 131, 262 ; The Land MoUusca of—, xii, 326, 785.

BOMBAY, L. P.—A Ooucal taking to the Water, v, 422.

BONHOTE, J. L.—Description of a New Species of Mus from Southern

India, xii, 99.

BOOKS (noticed)—'The Birds of Bombay,' i, 29; 'Two Years in the

Jungle,' ii, 151 ;
' The Cruise of the Marchesa,' ii, 206; 'Sport and

Travel,' iii, 191; ' The Geographical Distribution of the CharacMdce,

iv, 157 ;
' The Fauna of British India,' Birds (vol.i ), v, 167, 176, 300

;

Reptilia arid Batrachia, vi, 100 ; Mammalia, vii, 107, 246, 391, 533 ; Birds

(vol, iii), X, 316,505; Birds (vol. iv), xii, 184; ' Murray's Avifauna of

British India,' v, 176 ;
' Manual of Forestry,' v, 188

;

' Butterflies of

India,' v, 298 ;
' Nests and Eggs of Indian Birds,' vi, 104 ;

' Sport in

Southern India,' vii, 537 ;
' Beast and Man in India,' viii, 136 ;

' The

Travels of Pietro Delia Valle in India,' viii, 246 ;
' Management of
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Animals in the Calcutta Zoological Gardens,' viii, 254 ;
* Butterflies

from China, Japan, and Corea,' ix, 194 ;
' The Game Birds of India,'

xii, 754.

BOTANY—Address to Students in Botany in Western India, iv, 37 ; How
to Facilitate the Study of^— , iv, 213 ; Botany of the Bombay Presidency,

iv, ;i64 ; On the Cucurbitaceo: of Western India, v, 286.

BOTS of the Horse and Camel, ii, 27 ; An Appeal for Assistance in Collect-

ing Gad-flies, Bot-flies and Warble-flies, xiii, 68;^.

BOULENGEK, G. A.—' Fauna of British India, Reptilia and Batrachia'

(noticed), vi, 100 ; On a New Species of Lizard from Travancore, vi,

449 ; On a New Species of Frog from Travancore, vi, 450 ; On a Kew
Toad from Travancore, vii, 317

; On a New Earth Snakefrom Travancore,

vii, 318 ; X, 23G ; On a New Snake from Travancore, viii, 528 ; An
Addition to the Ophidian Fauna of India, ix, 325 ; On a New Krait

from Sind, xi, 73 ; Description of a New Lizard from Selangor, xiii,

333,335; Description of a New Snake from the Perak Hills, xiii, 338;

Description of a New Snake of the genua Ablabes from Burma, xiii,

553.

BOURDILLON, MARY W,—Birds Tapping at Window Panes, xii, 575.

— T. F.—The Rediscovery of Strychnos rJieedU, x, 690; Des-

cription of some New or Rare Trees from Travancore, xii, 349 ; Descrip-

tion of a New Species of Ficus from Travancore, xiii, 155.

BRINDLEY, H. H.—A Specimen of a House Gecko with a bifid renewed

Tail, ix, 30 ; Some Cases of Caudal Abnormality in Lizards, xi, 680.

BRINJAL—An Instance of Teratology in the— , iv, 55.

BROOK-FOX, F. G.-RusseH's Viper, viii, 565.

BROWNE, C. A. R.—A Bird Killed by a Mantis, xii, 578.

BRUNTON, R. P.,—Quails Breeding in Captivity, viii, 551.

BRYANT, H. B.—Elephant-capturing Operations on the Anaimalai Sills,

X, 133,

BUCHANAN, KENNETH—Nesting of the Black Eagle, xii, 776 j Nesting

of the Large-billed Willow Warbler, xii, 777.

BUCK, E. C—The Spotted-billed Duck, ix, 97.

BUCKLAND, C. T.—A Black Tiger, iv, 149.

BUCKTON, G. B.—Notes on Indian Aphides, viii, 273.

BUFFALO—The Wild— iv, 231 ; The Indian Wild,-x, 41.

BUG—The ' Lantana Bug', xii, 547.

BULBUL-A Whistling—, iv, 313 ; A Friendly—, viii, 309 ; On the Longe-

vity of the Persian — , xiii, 698.

BULKLEY, H.—Breeding of the Crested Grebe in India, vi, 501 ; Curious

Tumor on a Black Buck, vii, 405 ; Birds Observed Breeding at Khara-
ghora, vii, 544, viii, 325 ; Breeding Season of the Sarus Crane, viii, 148

;

Eggs of the Bustard, ix, 228 ; Small Game in the Kharaghora District,

xi, 163
;
The Nidification of the Spotted Sandgrouse (Pterocles scnegallus),

xiii, 704,
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BURMA—On a Collection of Butterflies from—, iii, 17 ; iv, 155 ; Bees and

Wasps from— , iii, 183 ; Notes on Some Birds from the Ruby Mine District,

X, 108 ; Description of two New Species of Butterflies from Upper

—

X, 633 ; Notes on a Collection of Butterflies from the North Chin Hills,

X, 634 ; The Burmese Goat-Antelope or Serow, xi, 95 ; Pearl Fishing in

the Bassein District, xi, 317 j The Elephant in— (extract form report),

xi, 322 ; Note on some Butterflies from Tenasserim, xii, 329 ; Birds

of the Kyaukse District, xii, 758.

BURTON, R. G.—BuU-terrier and a Tiger, xii, 419 ; Jungle Notes, xii, 587
;

Goat Killed by a Porcupine, xiii, 194,

teUSTARD—The Great-, ix, 107; Eggs of the—, ix, 228,

BUTLER, A. L.—Ornithological Notes from the Cocoawatte Estate, Lunu-

gala, Ceylon, x, 284 ; A Leporine Monstrosity, x, 328 ; Red Ants as Smell-

ing Salts, X, 330 ; Occurrence of the Lesser Coucal in Ceylon, xi, 162 ;

Occurrence of Asio accipitrinus in Ceylon, xi, 163 ; The Scaly

Ant-eater, xi, 165 ; Ketupa ceylonensis Breeding in Captivity, xi, 165
;

The Oceanic Teal, xi, 332 ; Curious Accident-to a Palm Civet, xi, 534
;

The Nidification of Indian Lorikeets, xi, 736 ; Pied variety of Eirundo

javanica, xi, 736 ; White Spots on the Plumage of a Woodpecker attacked

by a Parasite, xii, 214 ; A Brace of Tigers at One Shot,;xii, 228 ; Birds

of the Andaman and Nicobar Islands, xii, S86, 555, 684 ; xiii, 144 ; The

Nidification of Some Malayan Birds, xii, 421,772; Occurrence of the

Black-winged Kite and Short-toed Eagle in the Malay Peninsula, xii, 423
;

Note on the White Snake {Coluber taeniurus), xii, 424, 425 ; Coloration of

the Wing-lining and Axillariesinthe Fantailand Pintail Snipes, xii, 427
;

On an Immature Specimen of the Black-capped Kingfisher, xii, 428 ; Bear

killed by a Tiger, xii, 787 ; Geographical Races of the Banting, xiii, 192
;

A New Serow from the Malay Peninsula, xiii, 689 ; Notes on Trips to

Perak and Singapore, xiii, 697.

BUTTERFLIES—List of Butterflies in the Society's Collection, i, 126,

215, ii, 35 ; Mimicry in—, ii, 169 ; On a Collection of Butterflies from

Burma, iii, 17 ; iv, 155 ; Lepidoptera of Karachi ii, 269; iii, 117,168 j

Butterflies and Ants, iii, 164 ; Notes on Bombay—, iv, 69 ; English Names

for Indian— , iv, 70, 155; Papiliopolymnestor in Bombay, iv, 177 ; New
and Little-known Butterflies from the Indo-Malayau Region, iv, 163

;

V, 199 ; vi, 341 ; vii, 322 ; ix, 259, 366 ; x, 13, 169 ; xiii, 157 ; Note

on Certain Species of Papilio, iv, 315 ; Butterflies of the Central

Provinces, v, 19, 152, 279, 286; vi, 175,318} vii, 425; Butterflies of

Mysore, v, 28 ; A New morphid—, v, 131 ; Larvje and Pupae of some

Bombay—, v, 260, 349; Chin Lushai— , v, 295, 382 ; Dissemination of

LarVBB, V, 421 ; On a Collection of Butterflies made in the Chin-Lushai

Expedition, vi, 26 ; List of Travancore— , vi, 432 ; Butterflies of Aden,

vii, 207 ; New Sumatran— , vii, 555 ; viii, 37 ; Butterflies attracted by

Tobacco Smoke, viii, 148 ; Notes on a nyraphalid

—

{Argynnis niphe), viii,

151 ; Note on Matheran—, viii, 421 ; The Larva and Pupa of Spalgia
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epius, viii, 485 ; The Synonymy of some Species of Indian Pierince, viii,

489 ;
Note on a satyrid'

—

{CallereUa nirmala), viii, 551 ; Butterflies of

Matheran, viii, 556 ; Butterflies from China, Japan and Corea (noticed),

ix, 194 ; A Bird Eating a^-, ix, 337; The Life-history of a lycalnid

—

(Rapala schistacea), ix, 337 ; The Life-history of a nymphaline

—

{^Athyma

opalina)—ix, 338 ; The Life-hislory of a lycgenid

—

{Camena cleohis), ix,

339 ; The Life-history of a nymphaline

—

{Kallima inachus), ix, 342 ; Key

to the Asiatic Genera of the Hesperiidce, ix, 411 ; The Description of

the Larva of Papilio cloanthus, ix, 497 ; The Life-history of Papilio

glycerion, ix, 497 ; Transformations of a lycsenid

—

{Arrhopala paramuta),

X, 144 ; The Transformations of a hesperid—(^atZamea excJamationis), x,

144 ; Butterflies of the Kanara district, x, 237, 372, 668 ; xi, 22 ; Further

Notes on the Genus Terias, x, 280 ; Note on a lycsenid

—

{Virachola perse),

x,333; Note on a lycasnid

—

{Lehera eryx), x, 335 ; Description of Two

New Species of Butterflies from Burma, x, 633 •, Notes on a Collection of

Butterflies from the North Chin Hills, x, 634 ;
On the Duration of the

Pupa State in Papilio hector, k, 697 • List of Butterflies of.Mussoorie

and the Neighbouring Eegions, xi, 205, 368, 585 ; The Migration of—, xi,

336, 533 ; Note on Some Species of Colias found in Ladak, xi, 465

;

Speed of Flight in—, xi, 533 ; Lepidoptera taken in Cutch, xii, 511
;

New and Little-known Butterflies from the Indo-Malayan, Austro-

Malayan and Australian regions, xii, 131 ; The Migration of Euplaea core,

xii, 229 ; Note on Some Butterflies from Tenasserim, xii, 329 ; Butterflies

as Weather Prophets, xiii, 540 ; The Life-history oiMycalesis {Calysisme)

subcUta, xiii, 701.

BUYSSON, ROBERT DU.—Premiere contribution a la connaissance des

Chrysidides de I'Inde, x, 462.

BUZZARD—Food of the White-eyed—, ix, 101 ; Food of the Crested

Honey-Buzzard, xii, 758.

CACHAR—The Bulbuls of North—, vii, 1, 125, 263, 413 ; viii, 1 ; List of Birds'

Eggs from North—, vii, 251 ; A New Species of Wren from North—, vii,

319 ; The Birds of North-, viii, 162 ; ix, 1, 111 ; x, 1, 161, 339, 539
;

xi, 222, 390 ; xii, 486 ; xiii, 399, 563 ; List of Birds Collected during Five

Years' Residence in the Hylakandy District of—, x, 453, 609 ;
xi, 77, 199,

474 ; xii, 286, 676 ; xiii, 654 ; Occurrence of the Black-capped Kingfisher

and Black-legged Falconet in— , xii, 217.

CALMETTE, A.—Inoculation against the Venom of Snakes and the New

Treatment of Venomous BiteS, xi, 515.

COIEL,The—,iv, 207.

CAMPBELL, T. J,—A Tiger Eating a Bear, ix, 101,

CANARA—[See Kanaka).

CANARIES—Power of Mimicry in—, ix, 343.

CANDY, R. E.—The Phorsa and its Destruction, v, 85.

CANE, A..G.

—

ISote. on Vigna vexilata,. Hi, 28^
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CANNIBALISM—Cannibal Dragon Flies, ix, 225 ; On—, xii, 769 ; Gecko

Cannibalism, xii, 578.

GARDEW, A. a —Notes on Some Nilgiri Birds, x, 146 ; A Eougli Key to the

Identification of Indian Ophidia, x, 585.

CAREY, B. S.—The Creat Crested Grebe in Burma, xiii, 186.

CARSTENSEN, G.—Conditions for the Distribution of Plants, iii, 98 ; How
to Facilitate the Study of Botany, iv, 213 ; Bombay Gardens, v, 397 ; A
Curious Instance of Abnormal Inflorescence, vi, 71 ; Landscape Gardening

in Native States, vi, 72 ; Bombay Ferneries, vi, 153 ; Doum Palms in

India, vi, 271 ; Gall on Tamarix dioica, vi, 273 ; A Variety of tho Pallas,

vi, 273,

CASSIA;—Note on C. grandis and C. marginata, vi, 485.

CATERPILLAR (S)—Notes on a Caterpillar Farm, iv, 277; Mimicry in—,

iv, 317; Our Annual Caterpillar Pest and its Remedy xi,337;A Plague

of Web-making Caterpillars on the Silang Tree, xii, 775.

CATS—Memory versus Reason, in— , vi, 419.

CATTLE-Indian—, v, 71 ; Indian Wild Cattle : the Tsine and the Gaur,

xii, 204.

CENTIPEDE-A Voracious— , xii, 214.

CENTRAL INDIA—On Birds from Central India in Barnes' Handbook, ix,

185,488.

CENTRAL PROVINCES—Hot-weather Notes in the—iii, 134 ; Butterflies,

of the—V, 19, 152, 279, 286 ; vi, 175, 318 ; vii, 425 ,- Notes on Shooting in

the—, X, 691.

CEYLON—Ornithological Notes from the Cocoawatte Estate, Lunugala, x,

284 ; Occurrence of the Lesser Coucal in—xi, 162 ; Occurrence of Asio

accipitrinus in—, xi, 163.

CHAMBA—Camping in—,ji, 482.

CHANNER, O.—Food of P2/i^o« moZwras, ix, 491.

CHARADRlDiE—The Geographical Distribution of the—
,
(noticed), iv, 157.

CHAT—Note on the iBlack-tailed Rock— , vii, 252; Nesting of the Red-

tailed—, xii, 225, 579.

CHEETAH -(See Chita).

CHEETAL—Notes on the — , ii, 285 ; The—, ix, 481.

CHIN HILLS—Down a Chin Stream, viii, 313 ,• Notes on a Collection of

Butterflies from the North—, x, 634.

CHIN-LUSHAI—On a Collection of Butterflies made in the Chin-Lushai

Expedition, vi, 26.

CHINNERY, I.-The Longevity of the Persian Bulbul, xiii, 698.

CHITA—The Young of the Hunting Leopard, xi, 544, 743.

CHITRAL—Field Notes with the Chitral Relief Force, x, 63.

CHLOROPSIS—The Genus—, vi, 59.

CHOLMONDELEY, E. 0.—Duration of Parturition in the Dahoia, xii, 765.

CHRYSIDIDES—Premiere contribution a la connaissance des Chrysidides

de rinde, X, 462.
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CHRYSILIDES—Protective Colouring of—, v, 307.

CICADAS—Liquid Discharge from—x, 535.

CIVET—A new Species of Civet from Orissa, vi, 429 ; Curious Accident to a

Palm—, xi, 534.

OLEVELA.ND, H. F.—Measurements of Tigers' Skulls, viii, 554; The

Young of the Hunting Leopard, xi, 743.

CLUTTERBUCK, P. H.—A Tiger Killing a Bear, ix, 229 ; The Barking

Deer, ix, 230 ; Sambar Horns eaten by Porcupines, ix, 225 ; The Musk-

rat and its Young, ix, 229 ; Jungle Notes, viii, 303 ; Pteromys inornatus,

xiii, 531.

COAST—Down the—, iv, 289.

COBBA—Bites of the—ii, 70 ; A Nest of King-Cobra's Eggs, vii, 257 ; An

Aggressive—viii, 307 ; Food of the King-Cobra and Krait, xii, 589.

COCCIDuiE—Supplementary Notes on the Coccidoe of Ceylon, xiii, 66, 252.

COLLECTING Ways and Collecting Days, viii, 346 ; ix, 473 ; Some Hints

to Beginners on Collecting and Preserving Natural History Specimens

(Mammals), xiii, 100, (Birds), xiii, 270 ;
(Reptiles and Amphibians)

xiii, 641.

COMBER, E.—On the Occurrence of the Black-capped King-fisher near

Bombay, x, 533 ; Some Hints to Beginners on Collecting and Preserving

Natural History Specimens (Mammals) xiii, 100; (Birds) xiii, 270;

(Reptiles and Amphibians) xiii, 641 ; the Occurrence of the Red-

winged Crested Cuckoo [Coccystes coromandus) in Bombay, xiii, 696 ; The

Occurrence of the Desert-finch {Ehodospiza obsoleta) at Chanian, Balu-

chistan, xiii, 708.

COODE, J. M.—A Panther Chasing a Nilghai, v, 307.

COOKE, T.—The Flora of Mahableshwar and Matheran, ii, 133 ; x, 440.

COPPERSMITH—The Habits of the—, viii, 144, 326 ; Nesting DiflBculties of

the—, xiii, 713.

CORBETT, G. Q.—A Tiger Attacking Elephants, vii, 119.

CORNISH, C. K.—The Effects of Music on Animals, ix, 335.

COTES, E. C—Locusts in India, v, 86, 184; Agricultural Entomology,

vi, 230 ; The Locusts of North-Western India, vi, 242 ; Natural Enemies

of the Locust, vi, 416 ; Locusts of Bengal, Madras, Assam and Bombay,

viii, 120 ; The Locust Invasion of 1889-92, viii, 274 ; Food of the Rosy

Pastor, ix, 66 ; The Cheroot Weevil or Borer, ix, 68 ; Dried Locusts as

Food for Cage and Game Birds, x, 124,

COUCAL taking to the Water, v, 422 ; Occurrence of the Lesser Coucal in

Ceylon, xi, 162.

COUCHMAN, G. H. H.—The Flora of the Kachin Hills, vii, 447.

COX, P. L—A Bold Panther, vii, 550.

P. Z.—A Plucky Instance of Panther-killing by Kathiawar Natives,

X, 696 ; The Baira Antelope of Somaliland, xi, 725 ; The Ethiopian

Wart Hog, xii, 204 ; Notes on Somaliland, xiii, 86, 281.

,—i^ S,—Game in the Waltair District, xii, 574,
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ORAB-PLO VER—Nesting of the^, viii, 320.

CROCODILE (S)-Harpooning— , vi, 107 ; The Distribution of Indian—

vi, 116 ; Crocodiles in Artificial Reservoirs, x, 144 ; A Turtle killing a

—

X, 153 ; Crocodiles, xi, 151.

CROWS—Strange Behaviour of— , x, 527 ; Notes on Crows and on the Pro-

tective Power of Scent in Animals— , xi, 314.

CUCKOO—Occurrence of the Eed-winged Crested Cuckoo {Coccystes coro-

mandus) in Bombay, xiii, 696.

CUMING, E. D.—Birds Tapping at Window Panes, xii, 580.

CUMMING, W. D,—Notes on the Bulbul Shrike, xii, 760 ; Occurrence of the

Green-billed Shearwater on the Mekran Coast, xii, 766.

CURCUMA.—A New Species of Curcuma from the Deccan, xi, 463.

CUTCH—On the Frequency of Albinoism in— i, 71 ; Occurrence of Marshall's

lora in— , x, 695 ; Field-notes from—, x, 331 ; On Some Superficial

Deposits in— , xii, 177, 374 ; Lepidoptera taken in—, xii, 511.

DABOIA—Dog Killed by a—, viii, 316.

DAGAMA, J. A.—The Origin of Belief in the Bis-cobra, iii, 154.

DALGADO, D. G.—On Dalbergia spinosa, vi, 264 ; Note on Psilotum triqua-

trum, vii, 544 ;
" O pau da Cobra" or Serpent's Wood, viii, 424 ; A Brave

Woman and a Cowardly Tiger, viii, 442.

DALY, Chas.—Measurements of Indian Elephants, iv, 316.

DALY, W.MAHON,—The Southern Indian Harrier Eagle, ix, 487 ; Periodical

Flowering of Strobilardhus kunthianus, ix, 487 ; Nesting of the Black Eagle,

xii, 589 ; A ying Snake, xii, 589.

DAVIDSON, J.—Birds' Nesting on the Ghats, i, 175 : Larvae and Pupae of

Some Bombay Butterflies, v, 260, 349 ; On Nidification in Kanara,

vi, 3::$1 ; Butterflies of Matheran, viii, 556 ; The Birds of the Bombay

Presidency, ix, 488 j The Birds of North Kanara, xi, 652 ; xii, 43.

-, AITKEN, E. H., & BELL, T. R.—The Butterflies of North

Kanara, x, 237, 372, 568 ; xi, 22.

DAVIES, C, A. W.—A Man-eating Panther, vi, 108,

DECCAN—A new Curcuma trovo. the—, xi, 463.

DEER—Septicaemia in a—, vii, 113 ; The Barking—, ix, 230.

DEESA—Notes from— x. 536.

DEMPSTER, F, E.—An Instance of Fright, iii, 263 ; Notes on Indian

Dogs, viii, 308 ; Down a Chin Stream, viii, 318 ; Flowering of the

Grammatophyllum hromheadii, viii, 439.

DE NICEVILLE, L.—Note on Hestia malabarica, ii, 242 ; Butterflies and

Ants, iii, 164 ; New and Little-known Butterflies from the Indo-Malayan

Region, iv, 163; v, 199 ; vi, 341 ; vii, 322 ;ix, 259,366; x, 13, 169;

Branching Tree Ferns, v, 86 ; A New Morphid Butterfly, v, 131 ; Chin-

Lushai Butterflies, v, 295, 382 ;
" Butterflies of India, etc." (noticed),

V, 298 ; Branching Palms and Tree Ferns, vi, 486
;
New Sumatran

Butterflies, vii, 555 ; viii, 37 j
Two New Species of Butterflies fro^
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Upper Burma, x, G33 ; New and Little-known Butterflies from the Indo-

Malayan, Austro-Malayan and Australian Regions, xii, 131 ; Notes on

Some Butterflies from Tenasserim, xii, 329 ; New and Little-known

Lepidoptera from the Oriental region, xiii, 157 ; Nidification of Rimator

malacopUlus, xiii, 531 ; The Fauna of Amoy, xiii, 703,

& MACKINNON, P. W.—List of Butterflies from Mussoorie

and the Neighbouring Region, xi, 205, 368, 585;

DE PONCINS, BARON EDMOND— Shooting Ovis polii on the Pamirs, x, 53.

DISTRIBUTION of Vertebrate Animals in India, Ceylon and Burma,

xiii, 675.

DIXON, B. M.—The Strychnine Tree, ix, 102 ; The Size of Mango Trees,

ix, 488 ; The Giant Orchis, x, 328 ; Tapeworms found in a Fish, xii, 770.

DODGSON, C. G.—Sport in Somaliland, viii, 87.

DOG (iS) ; Panthers tree'd by Wild—, v, 191 ; Notes on Wild—, vii, 494
;

On the Indian Breeds of— , vii, 545 ; Notes on Indian—, viii, 308

;

The Eccentricities of a—, viii, 310 ; Wild—, x, 127 ; The Indian Wild—,

X, 449 ; Bison, Tiger and Wild—, xii, 773 ; A Wild Dog's Earth, xiii, 709.

DOIG, S. B.—Muscular Action after Death, ix, 108.

DOLPHIN—Notes on Delphinus lentiginosus, ii, 51
; A Stranded— , ix, 100.

DONALD, C. H.^Does t^'e Brown Bear Hybernate ?, xii, 218 ; Hybernation

of the Black and Brown Bears, xii, 576 ;
Occurrence of the Nepal Kalij

Pheasant in Kashmir, xii, 577.

DONOVAN, C.—Possible Occurrence of the Great Snipe near Madras,

xii, 782.

DRAGON FLIES—Mr. Gtles'—v, 190 ; Cannibal—, ix, 225.

DRAKE-BROCKMAN, H. E.—A Lynx Attacking a Man, vii, 548,

DRECKMANN, F.—Note on an Undescribed Homalopsida, i, 25 ; Simul-

taneous Twin Parturition of a Scorpion, iii, 137 ; A Rare Snake, vii, 406,

DRONGO—A pet—iv, 313.

Du BUYSSON, R.—Note, Pour servir a I'histoire de Lampyrides de I'lnde,

xiii, 42G.

DUCKS; Notes on— , vii, 553; Breeding Season of the Spotted-billed-—

viii, 556 ; The Spotted-billed— , ix, 07 ; Indian Ducks and thie'ir

allies, xi, 1, 17i, 3*7, 555 ; xii, 1, 235, 437, 593 ; xiii, 1, 199 : The White-

faced— , xi, 150 ; The Oceanic Teal, xi, 332 ; Occurrence of the

Garganey Teal in India during July, xi, 333 ; The Comb Duck or Nukhfca,

xi, 547 ; The Breening of the Comb Duck, xi, 550 ; Early Migration of

the Ruddy Sheldrake, xii, 416 ; Occurrence of the Clucking Teal in

Guzerat, xii, 429 ; Note on Indian Ducks and their Allies, xii, 572 ; Ducks

in the Waltair District, xii, 574 ; Note on the White-eyed and the Tufted—

,

xii, 775; Occurrence of fche White-faced Stiff-tailed Duck at Mardan.

xiii, 182 ;
Occurrence of the Bronze-capped Teal in Tirhut, xiii, 186, 378 ;

Occurrence of the Sheldrake on the Bheema river, xiii, 187 ; Notes on the

Brahminy and White-eyed— ,xiii, 191 ; The Western White-eyed Pochard,

3ciii, 191 ; Occurrence of the W^ite-winged Wood Duck in Upper Burma,
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xiii, 532 ; The Golden-eye— , xiii, 533 ; Late Stay and Early Arrival of

Ducks in Assam, xiii, 541 ; Occurrence of the Golden-eye at Myingyan,

xiii, 700 ; The Shoveller as an Article of Food, xiii, 705,

DUDGEON, G. C—Bird eating a Butterfly, ix, 337 ; the Life-history of a

nynphaline Butterfly, ix, 342 ; The Transformations of two lycsenid

Butterflies, x, 144 ; Notes on lycasnid Butterflies, x, 333, 335 ; Catalogue

of the £fefe?-ocem of Rikkim and Bhutan, xi, 239, 406, 624 j xii, 32, 292,

643; xiii, 77,258,406,672; Note on a Plague of Web-making Cater-

pillars on a Silang Tree, xii, 776 ; Larva of Eublemma amahilis as a

Lac Insect destroyer, xiii, 379 ; The Large-barred Owlet c&pturing a

Quail on the Wing, xiii, 430,

DUGONG—Occurrence of the Dugong in Indian Seas, ix, 489.

DUTHIE, J. F,—Periodical Flowering of Certain Plants, v, 417 ; A Botanical

Tour in Kashmir, ix, 69 ; on Afrklia, a new genus of Lahiatce. from the

North-Western frontier of India, xi, 696 ; Description of a new Androsace,

xii, 675.

DYMOCK, W,—Marathi names of Plants, ii, 175,228 ; iii, 30 ; Means of Self-

protection possessed by Plants, iii, 232 ; Economic Botany of the

Cucurlitaceop, v, 286; On the Oroid (Alocasin macrorhisa), vi, 270;

Substances used as Incense in the East, vi, 399; Value of the Plant

Pangala in cases of bites by the Phursa Snake, vi, 450.

EAGLES—The Southern Indian Harrier, ix, 487 ; Occurrence of the Short-

toed Eagle in the Malay Peninsula, xii, 423; Nesting of the Black, xii,

589, 776 ; Occurrence of Bonelli's Eagle at Myingyan, xiii, 700.

EARTHWORMS—On Some Earthworms from India, xi, 431.

EBDEN, E, J.—Muscular Action after Death, viii, 554,

EGGS—List of Eggs in the Society's Collection, ii, 280 ; vi, 83 ; xii, 734 ; List

of Eggs from J, Davidson, i, 22 ; Collection of Eggs presented by W, M.

Gibbs, ii, 150 ; Eggs laid by Animals, v, 306 ; List of Eggs from North

Cachar, vii, 251 ; Egg-blowing and its Difficulties, xiii, 181.

EI;EPHANTS~Measurements of Indian, iv, 316 ; Elephant Capturing Opera-

tions on the Anaimalai Hills, x, 133; The Elephant in Burma (extract

from a report), xi, 322 ; Tusk Measurements of Asiatic—, xi, 335.

ELWES, H. J.—Note on Some Species of Colias Found in Ladak, xi, 465
;

Note on the Zoological Divisions of Sikhim, xi, 694.

ENTOMOLOGY—Agricultural—vi, 230 ; Entomological Notes from "Jeylon,

xiii, 375.

EVANS, G. H. - Note on the Thamin, ix, 326 ; Notes on the Tsaing or Bant-

ing, X, 78 ; The Burmese Goat-Antelope or Serow, xi, 95 ; The Elephant

in Burma (extract from a report), xi, 322 ; Occurrence of the White-

winged Wood Duck in Upper Burma, xiii, 532 : Dipsas cyanea, jsiii,

^ 553, X.

-r———, aijd WALL, F.^Occurrence of Di^sffs cyanea in Burma, xiii, 188
;

Incubation of^ a brood of Zomem's OTMcosws, xiii, 189; Notes on Opliidia

colle'cted in Burma, xiii, 343; Notes on two specimens of Lydodon
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fascialus, xiii, 372 ; Occurrence of Tropidonotus Mmalayanus in Burma,

xiii, 537 ; Occurrence of Stmotes sjplendidus in Burma, or a probable new

species, xiii, 537 ; Burmese Snakes, xiii, 611.

FALCONET.— Occurrence of the Black-legged Falconet in Cachar, xii, 217.

FALCONRY.—The Antiquity of—, x, 525.

FEDARB, SOPHIE, M.— On some Earthworms from India, xi, 431.

FERGUSON, H. S.—Distribution of Indian Crocodiles, vi, 116 ; Victoria

Crowned Pigeons breeding in Confinement, vi, 117 ; Indian Otters, vi,

117 ; Breeding of Snakes, vi,420 ; A Fasting Snake, vi, 424 ; "List of the

Butterflies of Travancore, vi, 432 ; Occurrence of the Hyaena in South

Travancore, viii, 150 ; Cutting a Tiger^s Claws, ix, 498 ; List of Snakes

taken in Travancore from 1888-95, x, 68 ; Birds not Recorded from Tra-

vancore in the ' Fauna of British India, ' xii, 202.

FERNERIES.—Bombay— , vi, 153, 421, 423.

FERNS.—Cultivation of Ferns from Spores, iii, 187 ; Branching Tree—v, 86

;

Ferns from North Kanara, v, 375 ; The Ferns of North-Western India,

xii, 315, 527, 621 ; xiii, 25, 236, 443, 657.

FERRIS, W. B,—A Mark on the Skin of a Man-eating Tiger, xii, 410.

FEVER.—Outbreak of Surra Fever at the Stables of the Bombay Tramway

Co., iv, 131.

FIGS.—Cultivation of Figs in India, vi, 115 ; Hereditary Disease of the

Branches and Leaves of Ficus tsiela, vii, 76 ; Description of a new Species

of Ficus from Travancore, xiii, 155.

FINCH,—Occurrence of the Desert Finch {Rhodospiza ohsoletd) at Chaman,

Baluchistan, xiii, 708.

FINN, F.—Cannibalism, xii, 769 ; On a New Species of Bhimraj, with some

Observations on the so-called family Dicruridce, xiii, 377.

NISBETT, W. G.—Notes on Some Kalij Pheasants from the Kachin

Hills in the possession of the Bombay Natural History Society, xiii, 521.

FINNY, Thos. G. R. ; Nesting of the Crab Plover, viU, 820.

FISH.—New Species of Fish from Karachi and the Persian Gulf, ii, 47
;

Breeding of the Gourami, viii, 435 ; Fish leaving the Water, ix, 494
;

Notes on the Fish Collection in the Society's Museum, x, 597 ; Parasitic

Worms in— , xii, 215.

FISHING in Indian Waters ; xii, 194, 404, 539, 726 -, xiii, 113, 355.

FLAMINGO.—The Flamingo Breeding in India, viii, 553 ; xi, 321 ; Occur-

rence of the Lesser Flamingo near Bombay, xi, 552.

FLEAS—Concerning—, x, 141.

FLEMING, W. N.—Notes on Wild Fowl in the Tinnevelly District, xii, 215.

FLIES -Parasitic— , v, 420.

FLORA.—Catalogue of the Flora of Matheran, i, 203; ii, 107, 133 ; Catalogue

of the Flora of Mahableshwar and Matheian, x, 394, 440 ; The Flora

of Western India, xi, 118, 265, 420, 635 ; xii, 163, 354, 515 ; :;iii, 427.

FLOWER, S. S.—Tusk-measurements of the Asiatic Elephant, xi, 335.
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FLOWER-PECKER—Nidification of the Thick-billed— xi, 159 ; Probable

Hybrid between the Scarlet-backed and Fire-breasted—, xi^ 467.

FLY-CATCHER—Nesting of the Brown—, ix, 223.

FLYING FOXES,-Note on—, i, 144, 224.

FOREL, A.—Some Genera of Ants, v, 388 ; Les Formicides de I'Empire des

Indes et de Ceylan. vii, 219, 430 ; viii, 17, 396 ; ix, 453 ; xiii, 52, 303, 462.

FORESTRY—A Manual of—(noticed), v, 188.

FORESTS.—The Hill Forests of Western India, xii, 659.

FORKTAIL—Nesting of the Little—, xi, 334.

FORMICIDES de I'Empire des Indes et de Ceylan, vii, 219,430; viii, 17,

396 ; ix, 453 ; xiii, 52, 303, 462.

FRANCOLINS—Hybrid—, ix, 223.

ERASER, S. M.—An Aggressive Cobra, viii, 307 ; Symptoms of Snake-bite,

the Result of Fright, viii, 432.

FRASER, T, R.—The Rendering of Animals' immune against the Venom of

the Cobra and other Serpents, x, 113.

FRIGHT—An Instance of— , iii, 263 ; Symptoms of Snake-bite, the result

of— , viii, 432.

FROG (S).—^A New Species of Prog from Travancore, vi, 450 ; A Frog

Swallowing a Snipe, vii, 252 ; The Food of the Bull—,ix, 334, 500 ; x, 150,

697 ; Growth of the Green Tree—,xi, 735 ; Live Frogs in a Snake, xii, 783,

FRUCTIFICATION.—An Instance of Fructification in a Staminiferous

Plant, i, 72.

FRUIT—of the Trapa bispinosa, i, 74.

FRUIT-CULTURE on the Himalaya, x, 136.

FUNGUS—Note on Agaricus ostreatus, i, 73 j The Species of Balanophora, i, 78
;

The Fungi of Bombay, i, 233 ; A New— ,v, 161, 165 ; A Rare—,vii, 219.

GAD-FLIES.—An Appeal for A ssistauce in collecting Gad-flies, Bot-flies, and

Warble- flies, xiii, 683.

GADSDEN, F. O.—Fishing in Indian Waters, xii, 194, 404, 539, 726 ; xiii, 113,

355.

GALEODID^.—The Species of Galeodidoe inhabiting India and Ceylon, ix,

438.

GALL—on Tamarix dioica, vi, 273.

GAMMIE, G. A.—A Botanical Tour in Sikhim, ix, 197.

GARDENING (GARDENS)-Bombay—, v, 397 ; Landscape Gardening in

Native States, vi, 72, 478.

GARFISH.—Fishing in Indian Waters, xii, 407.

GAUR—Notes on Stalking the Indian Bison, iv, 294 ; The Gaur and its

Allies, vi, 222 ; A Bison Calf, ix, 226 ; Bison in the Kamptee Canton-

ment limits, X, 329 ; Indian Wild Cattle : The Tsine and the— , xii, 187
;

Bison, Tiger and Wild Dogs, xii, 773,

GAYE, W.—Snipe Shooting in the Neighbourhood of Secunderabad, vi, 418.

GAZELLE—Food of the—, vii, 547 ; A New— {G. Meri),ix, 336,
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GECKO.—A specimerj of 11. gleadowii with a Bifid Kenewed Tail', ix, 30

;

Gecko Cannibalism, xii, 578.

GEOGRAPHICAL DISTRIBUTION of the Charadridce (noticed), iv, .157
;

Of the Pintail and Fantail Snipes, vi, 488 ; vii, 256.

GEORGE, D.—The Water Rail, iv, 311.

GHORPAD.-How the Monitor or Ghorpad Defends Itself, vi, 421.

GILBERT, 0. F.—Breeding of the Gourami, viii, 435 ; Note on the Thamin,

viii, 439.

GILBERT, R.—Sambar and Sambar Stalking, iii, 224 ; On Man-eating

Tigers, iv, 195 ; A Man-killing Bear, vi, 276 ; Wounded Tigers, ix, 61
;

A Panther Smoked to Death in a Cave, ix, 107 ; Notes on Man-eating

Tigers, X, 83 ; Notes on the Indian Sloth Boar, x, 688 ; A Visit to the

Null after the Famine, xiii, 702.

GILES, E.—Zoological Notes, iv, 230.

GILES, G. M.—A Plea for the Collective Investigation of Indian Culiciclce :

with Suggestions as to the Moot Points for Enquiry, and a Prodromus

of Species known to the Author, xiii, 592.

GLEADOW, F. -A New Lizard from the Dangs, ii, 49 ; On Psammophis

longifrom, Viii, 553 ; The Poisonous Plants of Bombay, ix, 105 ; Note on

the Himalayan Viper, xii, 597 ; A New Spider, xiii, 536.

GLORIOSA.—The Gloriosa superba, yiii, 322.

GOAT.—A Horn on the margin of a Goat's Ear, ii, 283.

GODWIT.—Occurrence of Macrorhamphus semipalmatus in Assam, xiii, 705.

GOODALL, A.—Escape of Black Swans, viii, 327.

GOOSANDER—The— ii, 56.

GOSTLING, D.—Muscular Action after Death, ix, 493; Fish leaving the

Water, ix, 494 ; Food of the Bull Frog, x, 150,

GOURAMI—Breeding of the—, viii, 435,

GRAHAM, J. A.—The Growth of the Green Tree Frog, xi, 735.

GRASSES.—Odoriferous Grasses of India and Ceylon, iv, 118 ; vi, 64 ; The

Grasses of Bombay, v, 116, 226, 337 ; vi, 189 ; vii, 357 ; viii, 107.

GREBE.—Breeding of the Crested Grebe in India, vi, 501 ; The Great Crested

Grebe in Burma, xiii, 186 ; Occurrence of Podiceps cristatus in Assam,

xiii, 535.

GREEN, E. E.—Birds Tapping at Window Panes, xii, 415 ; the Lantana Bug,

xii, 547. Supplementary Notes on the Coccidce of Ceylon, xiii, C6, 252
;

Note on the Web-Spinning Habits of the Red Ant, xiii, 181 ; Coccidi-

phagous larvaB of Eublemma, xiii, 538,

GREY, E.—" The Travels of Pietro Delia Valle in India " (noticed), viii.

246.

GRIFFITH, F.—Bombay ferneries, vi, 421.

GUILLEMARD, H. H.—" The Cruise of the Marchesa " (noticed), ii, 206.

GULL—Reported Occurrence of Larus marinus in Rajpiitaua, xiii, 374.

GUM—from the Weaver's Beam tree,ii, 326.

GUNTHER, A.—Dried Locust as Food for Cage ^nd Game Birds, Xj 124i -
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Gl^ERAT—The Birds of South,— i, 194 ; Occurrence of the Clucking Teal

in— , xii, 429 ; Sport and Natural History in Northern— , xiii, 374.

GWALIOR—List of Birds in the Gwalior State Museum, xi, 136.

HALT—A New Method of Preserving and Mounting Zoological Specimens,

vi, 489,

HAMILTON, GENERAL—" Sport in Southern India," (noticed), vii, 537.

HAMPSON, SIR G. F—The Moths of India, xi, 277, 438, 698 ; xii, 73, 304,

475, 697 ; xiii, 37, 223, 499, 571.

H ARINGTON, E. C—A Bush Quail and a Rain Quail laying in the same

nest, xii, 410.

HARPER, E. W.—The White-breasted Kingfisher in Captivity, xiii, 364.

HARRINGTON, J. L.—The Asiatic Wild Ass, viii, 430.

HART, W. E.—Conjugal Infidelity amongst Birds, i, 145 ; Bombay Butter-

flies, iv, 69 ; Two Curious Instances of Mimicry, iv, 228 ; Prehistoric

Bombay, v, 132 ; Protective Resemblances, vii, 104.

HART, Mrs. W. E.—On a Supposed Root-Parasite, i, 75; Some Post-Plio-

cene Molluscs from the BycuUa Flats, i, 183 ; Some branching Palms, iii,

250 ; A Caterpillar Farm, iv, 277 ; Protective Mimicry, vi, 410.

HAUXWELL, T. A.—The Nest and Eggs of the Baza, vii, 403.

HEATH, R. H.—Wounded Animals carrying their Broken Limbs in their

Jaws, X, 532 ; The Effects of a Bite from a Phoorsa, xii, 784.

HEMIDESMUS, ix, 491.

HEPATICiE—The Indian—, ii, 250,

HEREDITY—A Trait of—,v, 306.

HERMAPHRODITISM—A Curious Instance of— ,xiii, 187.

HERON—Taming a— ,vi, 417.

HESTIA—On Hestia malabarica,u, 164, 242.

HETEROCERA—Catalogue of the Heterocera of Sikhim and Bhutan, xi, 239,

406, 624 ; xii, 32, 292, 643 ; xiii, 77, 258, 406, 672.

HEWETT, H. M.—Has the Bakri a Keen Sense of Smell?, vi, 497.

HEWETT, H. W.—Battle between Bees and Wasps, iv, 312.

HILL, F.J. A.—The Jackal or Lion-provider, viii, 306; The Kol Bhalu,

viii, 438 ; Measurements of Tiger Skulls, x, l49 ; The Indian Sloth Bear,
xi, 167.

HIMALAYAS—Fruit-culture on the—, x, 136.

BIRUNDINES-Nesting of Indian -, iii, 43.

HODGKINSON, A.—On Irridescent Colours, viii, 282.

HOLE, H. A.—The Identification of Birds, x, 150.

HOLMAN-HUNT, C. B.—Some Entomological Notes from Ceylon, xiii, 375.

HOPE, C. W.—The Ferns of North-Western India, xii, 316, 527, 62l'; xiii

25,336,443,657.

HORE, W. S.—Taming a Heron, vi, 417.

HORNADAY, W. T.-" Two Years in the Jungle" (noticed), ii, 151.

HOBNBILL.—The Great Indian Hornbill in Captivity, xi, 307 ; In a Wild
^tate, xi, 308 ; Notes on the Narcondam— , xii, 212.
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HORNS—Abnormalities in the Horns of Ruminants, i, 123, 223 ; ii, 46

.

Abnormal Horns of the Indian Antelope, vi, 184 ; Measurements of

Black Buck, vii, 550 ; Measurements of Sambar, vii, 551 ; Measurements

of Sambar Horns and Skulls, viii, 564.

HORSE (S}—The Horse : a Zoological Study, ii, 198 ; Wild—, ii, 253 ; The

Nearest Allies of the—, iii, 82 ; Horse-breeding in India, vii, 85.

HUDSON, C—Frog Swallowing a Snipe, vii, 252; A Giant Betel-nut

Tree, vii, 553 ; The Breeding Season of the Spotted-billed Duck,

viii, 556.

HUME, A. 0.—'Nests and Eggs of Indian Birds' (noticed), vi, 104.

HUNTER, W. H.—Notes on Shooting in the Central Provinces, x, 691.

HY^NA.—Occurrence of the Hyaena in South Travancore, viii, 150.

HYBERNATION—Does the Brown Bear Hybernate ? xi, 647 ; xii, 218
;

The Hybernating of Indian Bears, xi, 745 ; Hybernation of the Hima-

layan Black Bear, xii, 219 ; Hybernation of the Black and Brown Bears,

xii, 576 ;
Winter Sleep of Bears, xii, 782.

HYBRID—Of Ovis hodgsoni cum vignei, i, 35 ; A Wolf Hybrid, ii, 147.

HYMBNOPTERA—Collecting and Preserving— , iii, 112; Bees and Wasps

from Burma, iii, 183 ; Our— , iv, 26 ; vi, 118 ; Battle between Bees and

Wasps, iv, 312 ; New and Little-known—, v, 233 ; Contribution a la

Connaissance des Mutilles de I'Inde, viii, 462 ; New and Little-known

Eymenoptera from India, Burma and Ceylon, viii, 358 ; Reasoning Power

of Bees, xi, 741 ; Aculeate Hymenoptera from Aden, xii, 101 ; Some

New Species of Indian—, xii, 115 ; A Wasp and a Fly, xi=, 418 ; Note on

Fossorial Wasps and Bees and their Parasites, xii, 585.

EBEX—Note on a Probable New Species: of—,i, 26.

IDENTIFICATION of Birds, ix, 486 ; x, 150, 151.

INCENSE.—Substances used as Incense in the East, vi, 399.

INDRAJI, JAIKRISHNA.—The Bhakhu Plant and its EflEect on Cattle,

viii, 444.

INFIDELITY.—Conjugal Intidelity among Birds, i, 145.

INFLORESCENCE—Curious Instance of Abnormal—, vi, 71.

INGLIS C. M.—List of Birds collected during five years' residence in the

Hylakandy District, Cachar, x, 453, 609 ; xi, 77, 199, 474 ; xii, 286, 676
;

xiii 654 ; Breeding of the Sun-bird {^thopygia saturata) in Cachar, xii,

217 • Occurrence of the Black-capped Kingfisher and the Black-legged

Falconet in Cachar, xii, 217 ; Note on the Nidification of the White-necked

! Stork, xii, 217; Occurrence of the Alpine Swift in Tirhut, xii, 414;

Breeding of the Whiskered Tern in Tirhut, xii, 414 ; Note on the Orange-

headed Ground Thrush, xii, 414 ; Occurrence of the Eastern Stock

Pigeon in Tirhut, xii, 429 ; Abnormal Number of Eggs in a Nest of the

Bengal Green Pigeon, xii, 577 ; Food of the Crested Honey Buzzard,

- xii 578 ; The Whiskered Tern, xii, 774 ; Autumnal Arrivals, xii, 774
;

Note on the White-eyed Duck, xii, 775 ; A Variety of the Common
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Myna, xiii, 180 ; Occurrence of the Bronze-capped Teal in Tirhut, xiii,

186, 578 ; Notes on the Brahminy and White-eyed Ducks, xiii, 191
;

Occurrence of the Black-capped Kingfisher in Tirhut, xiii, 379 ; Occur-

rence of the Water-rail in Tiihut, xiii, 379; Late Stay and Early

Arrival of Duck in Assam, xiii, 541 ; The Birds of Madhubani Sub-

division of the Darbhanga District, Tirhut, with Notes on Species

noticed elsewhere in the District, xiii, 621 ; Snaring Owls in Nooses,

xiii, 700 ; The Shoveller as an Article of Food, xiii, 705.

INVERABITY, J. D.—Abnormalities in the Horns of Ruminants, i, 223
;

Notes on "The Waters of Western India," ii, 44 ; Unscientific Notes

on the Tiger, iii, 143 ; Stalking the Indian Bison, iv, 294 ; Wounded
Bear charging up a Tree, v, 380 ; The Mammalia of Somaliland, vi, 457

;

Does a Tiger kill Snakes ? vii, 405 ; A Bear with Three Cubs, vii, 406 ;

Sambar and Sambar Shooting, viii, 391 ; Man-eating Panthers, ix, 25
;

The Four-horned Antelope, ix, 193 ; The Orial, ix, 322 ; The Cbeetul or

Spotted Deer, ix, 481 ; The Indian Wild Buffalo, x, 41 ; The Indian Wild

Dog, X, 449 ; A Wild Dog's Earth, xiii, 529.

lORA.—Occurrence of Marshall's lora in Cutch, x, 695 ; Early Breeding of

the Common Tora, xiii, 712.

IRIDESCENT COLOUSS^—A Method of Examining Iridescent Objects,

viii, 282.

JACANA.—The Breeding of Parra indica, i, 221.

JACKAL,—The Jackal or Lion-prpvider, viii, 306 ; Notes on a Jackal Club,

xii, 220.

JACKSON, F. H.—Wounded Animals carrying their Broken Limbs in their

Jaws, X, 533.

H. St. J.—Bombay Ferneries, vi, 423 ; Landscape Gardening in

Native States, vi, 478.

JAMAICA—The Indian Mongqoae in—, xi, 161.

JAMES, H. E. M.—Sind as a field for Naturalists, viii, 322.

JESSE.—Sport in the Island of Karativce, vii, 115.

JONES, M. D. GORING.—Cap a Cobra eject its Poison ?, xiii, 376.

JUNGLE NOTES, viii, 303.

JUNGLE FOWL—Sapphires Found in the Gizzard of a—, xi, 735.

KACHIN HILLS—The Flora and Fauna of the—, vii, 447.

KANARA—The Birds of—, ix, 489; The Butterflies of the North Kanara

District, x, 237, 372, 568 ; xi, 22 ; New Species of Western Peninsular

Plants from North-, xi, 234 ; The Birds of North—, xi, 652 ; xii. 43
;

Species of Western Peninsular Trees, Shrubs, &c., from North—

,

xi, 690.

KARACHI—The l,epidQptera of Karachi and Neighbourhood, ii, 269 •

iii, 117, 168 ; A New Sea-snake from^, xii, 642.

KARATIVCE—Sport ift %\lq Island of—, vii, 115.

9
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KASHMIR—Rough Notes on Travel and Sport in— , iv, 98 ; A Botanica

Tour in— , ix, 69 ; A New Species of Sminthus from

—

, ix, 93 ; Occurrence

of the Nepal Kalij Pheasant in— , xii, 577; Nesting in—, xii, 634.

KASRA—Note on—, i, 74.

KELSALL, H. J.—Live Frogs in a Snake, xii, 783 ; The Number of Feathers

in the Tail of the Chestnut Bittern, xiii, 376.

KENNEDY, W. R.—A Visit to the Islands of Rodriguez, Mauritius and

Reunion, vii, 440.

KESWALL (See Sinclair, W. F.).

KHARAGtHORA—Birds observed Breeding at—, vii, 544 ; viii, 325 ; Small,

Game in the Kharaghora District, xi, 163.

KILLS by Carnivorous Animals, xiii, 632.

KINGFISHER—Occurrence of the Black-capped Kingfisher near Bombay

X, 533; The Distribution of the Black-capped—, xi, 148, 164,552;

Occurrence of the Black-capped Kingfisher in Cachar, xii, 217 ; On an

Immature Specimen of the black-capped

—

, xii, 428 ; Kingfishers Killing

Birds, xiii, 184 ; The White-breasted Kingfisher in Captivity, xiii, 364
;

Occurrence of the Black-capped Kingfisher in Tirhut, xiii, 379.

KINLOCH, A, M.—The Distribution of the Slender Loris, xi, 736.

KIPLING, J. L.—" Beast and Man in India " (noticed), viii, 136.

KIRTIKAR, K. R.—On Pandanus odoratissimus, i, 68 ; Abnormal Deve-

lopment in Musa sapientum, i, 73 ; On Agaricm ostreatus, i, 73 ; The

Fruit of Trapa bispinosa, i, 74 ; On Kasra, or Scirpus Jcysoor, i, 74 ; A
New Species of Alga, i, 135 ; On a Recent Paper on the Mango, i, 200

;

On Gloriosa superha, i, 226 ; The Fungi of Bombay, i, 233 ; Pollen

Grains, i, 242 ; "Vegetables from the Crawford Market, ii, 61 ; On Indian

Hepaticce, ii, 250 ; Vegetable Life in Yehar Water, ii, 288 ; Folklore of

Indian Plants, iii, 54 ; An Indian Naturalist's Trip to Australia, iv, 219
;

A Ru-e Fungus, vi, 219 ; The Poisonous Plants of Bombay, vii, 61, 203,

312, 487 ; viii, 99, 223, 331, 453 ;
ix, 42, 147, 235, 345 ;

x, 88, 280, 482,

618 ; xi, 252, 606 ; Indian Flowers, vii, 512 ; Reply to Dr. J. C. Lisboa's

Note on the Poisonous Plant Sheula, x, 530.

KITE—Occurrence of the Black-winged Kite in the Malay Peninsula,

xii, 423.

KOHAT—Notes on Nests taken at Musaoorie and— , x, 623.

KOL-BHALU—The—, viii, 438 ; xi, .^10, 548,550, 747, 748.

KONKAN,—List of Birds' Skins from the South, i, 80 ; A Konkan Creek,

iv, 21 ; Some Konkan Bats, xii, 716.

KEAIT—Food of the King-Cobra and—, xii, 589,

LACADIVES—Botany of the— , vii, 268, 460 ; viii, 57, 488.

LADAK—Note on Some Species of CoUas found in—, xi, 465.

LAMPYRIDES—Note. Pour Servir h I'histoire des Lampyrides de I'lnde, xiii,

426.

LANGOOR—Sagacity of the—, vi, 424.
•

'

LEECH, J, H.— * Butterflies froni China, Japan, and Corea ' (noticed), ix, 194,
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LEOPARD—(See Panther),

LEOPARD-CAT—Curious Accident to %—, x, 535.

LEPIDOPTERA—The Lepldoptera of Karachi and Neighbourhood, ii, 269
;

iii, 117, 168 ; New and Little-known Lepidoptera from the Indo-Malayan

Region, x, 13, 169 ; Lepidoptera taken in Cutch, xii, 511 ; New and

Litfcle-known Lepidoptera from the Oriental Region, xiii, 157.

LEPORINE Monstrosity, x, 328.

LESTER, C. D.—Ducks, vii, 553 ; The Flamingo Breeding in India, viii,

553; Field Notes from Cutch, x, 331 ; Occurrence of Marshall's lora in

Cutch, X, 695 ; Late Stay of Wild Fowl, xi, 168 ; The Flamingo Breed-

ing in India, xi, 321 ; Occurrence of the Water Cork in Cutch, xi, 321
;

Late Stay rf Water Fowl, xi, 321 ; Curious Conduct of a Panther,

xii, 229.

LEVEILLE, F, H,—The Presence of Taraxacum officinale in the Nilgherries,

vi, 106.

LIBRARY-List of Books in the Society's—, i, 24,

LIGHT, R.—Temerity of Rats, vi, 264.

, W, A.—Notes from Deesa, x, 536.

LILT On Gloriosa superha, i, 226.

LINDESAY, E.—Sambar Shedding its Horns Accidentally, x, 535.

LION CUBS—xii, 225.

LISBOA, J. C.—Arrowroot-yielding Plants from Mahableshwar, etc., ii, 140
;

Bombay Grasses, v, 116, 226, 337 ; vi, 189 ; vii, 357 ; viii, 107 ; Here-

ditary Disease of the Branches and Leaves of Ficus tsiela, vii, 76 ;
The

Poisonous Plant Sheula, A Corrected Description, x, 527; Obituary

notice, xi, 339.

,Mrs, J. 0,—Odoriferous Grasses of India and Ceylon, iv, 118
;

vi, 64.

LISCOMB, H.—' Sport and Travel' (noticed), iii, 191.

LITTLEDALE, H.—Notes on * The Birds of Bombay ', i, 29 ; Birds of

South Guzerat, i, 194; Travel and Sport in Kashmir, iv, 98 ; Memo-

randa, iv, 153 ; Bears Eaten by Tigers, iv, 316 ; Painted Sandgrouse

Near Baroda, v, 305 ; Tigress' Milk as a Medicine, v, 416 ; The Bengal

Water Cock in Guzerat, v, 416 ; On the Introi^uction of the Black

Partridge in Bombay, v, 417 ; Notes on Wild Dogs, etc., vii, 494 ; The

Blue Rock Thrush, xi, 161 ; Notes on flume and Marshall's 'GameBirds,'

xi, 338 ; Campmg in Chamba, xi, 482.

LIZARD (S)—Description of a ..New Species of Lizard from the Langs,

ii, 49 ; Curious Instance of Iright from a Bite by a— , ii, 263 : A New

Species of Lizard from Travancore, vi, 449 ; Some Cases of Caudal

Abnormality in— , xi, 680 ; Description of a N^w Species of Lizard from

Silangor, xiii, 333, 335.

LOCUST {Sy—lrx India, v, 86,184 V'TKe Locusts of North- Western India,

vi, 242 ; The Natural Enemies of—^vi, 416 ; The Locusts of Bengal,

Madras, Assam aud Bombay, viii, 120 ; The Locust Invasion of 1889-92,
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viii, 274 ; Dried Locusts as Food for Cage and Game Birds, x, 124

Destruction of Locusts by Means of Arsenic, xi, 528.

LONG, A. M.—Ked Ants as an Article of Food, xiii, 536,

LORIKEETS—Nidification of Indian—, xi, 736.

LORIS—The Distribution of the Blender—, xi, 736.

LYNX—Attacking a Man, vii, 548.

MACDONALD, D.—The Species of Balamphora , i, 78 ; A Matheran Seed

Traveller, i, 237 ; Cobra Bites, ii, 70,

, D. M.—An Instance of Teratology in. the Brinjal, iv, 55.

, K. C.—Occurrence of Bonelli's Ragle and the Golden-eye

Duck at Myingjan, xiii, 700.

MACKENZIE, K.—A Trait of Heredity, v, 306 ; Memory versus Reason in

Cats, vi, 419 ; Measurements of Sambar-horns, vii, 551 ; A Day's Sport

in Berar, viii, 295 ; Food of the White-eyed Buzzard, ix, 101.

MACKTNON, P. W. & de NIOE'VILLE, L.—List of the Butterflies of

Mussoorie, xi, 205, 368, 585.

MACLEOD, N. C.—Protective Power of Scent in Animals, xi, 526 ; xii, 768.

MACNAB, A. J.— Occurrence of the White-faced StifEed-tailed Duck at

Mardan, xiii, 182.

MACPHERSON, T. R. M.—Note on Mygale fasciata, i, 28 ; Note on Hestia

malabarica, ii, 164 ; The Ferns of North Kanara, v, 375.

, T.—-An Iron Band on a Tiger's Tooth, xi, 526 ; The Kol-

bhalu, xi, 748.

MAHABLESHWAR—Catalogue of the Flora of,—ii, 107, 133 ; Arrowrool-

yielding Plants from,—ii. 140 ; On the Preservation of Birds and Harm-

less Wild Animals in— , vii, 530 ; Catalogue of the Flora of Matheran

and—, X, 394, 440.

MALABAR ; An Account of Tours along the Malabar Coast, ix, 217.

MALAY (4iV)—Nidification of Some Malayan Birds,xii, 421, 772 ; Occurrence

of the Black-winged Kite and the Short-toed Eagle in the Malay Penin-

sular, xii, 423.

MALTA-iv,67.
MAMMALIA—Catalogue of the Mammalia in the Society's Collection, i, 9.

MANDERS, N.— The Life-history of Mycalesis {Calysisme) su'odita, xiii, 701.

MANGO—On a Paper by Dr. Bonavia on the—, i, 200 ; The Size of Mango

Trees, ix, 488.

MANTIS- A Bird Killed by a--, xii, 578.

MARATHI—Names of Plants, ii, 175, 228; iii, 30.

MARIES, C—List of Birds in the Gwalior State Museum, xi, 136 ; Gum
from the Weaver's Beam Tree, si, 326,

MABKHAM, A. M. (' ROHILLA')—Some Indian Stalking and Shooting, ix,34

.

MARKHOR—Shooting in Eastern Afghanistan, v, 418.

MASON, J. M.-r-Food of the Wild Boar, viii, 447 ; Occurrence of the Lesser

Flamingo near Bombay, xi, 552.
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MASSON, W. P.—Nidification of Rimator malacoptilus, xiii, 708.

MATHERAN—Catalogue of the Flora of—, i, 203 ; ii, 107, 133 ; Catalogue of

the Flora of Mahableshwar and—, x, 394, 440 ; Notes on some of the

Butterflies of— , viii, 421,

MAUKITIUS ; A Visit to the Islands of Rodriguez, Mauritius: and Reunion,

vii, 440.

MAXWELL, F. D.—Extracts from a Report on Pearl Fishing in the Bassein

District, Burma, xi, 317,

MAYER, A, G.—The Mating Instinct in Moths, xiii, 365.

MEINEETZHAGtEN, R.—Reported Occurrence of Lams marinus in Baj-

putana, xiii, 374.

MELANISM—A Curious Instance of—, ix, 224.

MELVILL, J. C.—Description of Twenty-five New Species of Marine Shells

from Bombay, viii, 234 ; Description of New Species of Marine Shells

from Bombay, xi, 506,

MELVIN, W, F,

—

Papilio polymnestor in Bombay, iv, 157.

MEMORY and Reason in Animals, i, 235 ; Memory and Reason in Cats

iv, 419.

MIGRATION—Of Birds, vi, 268 ; of Butterflies, xi, 336,533; oi Euplcua

core, xii, 229; Early Migration of the Ruddy Sheldrake, xii, 4l6;

Autumnal Arrivals, xii, 774.

MILLARD, W. S.—Measurements of Tiger Skulls, viii, 447.

MILLET, G. P.—Strange Behaviour of a Panther, ix, 95.

MILLIPEDES—Monograph of the Pill-Millipedes inhabiting India, Ceylon,

and Burma, xii, 269, 465.

MIMICRY shown by Phyllornis jerdoni, i, 30 ; Mimicry in Butterflies for

Protection, ii, 169 ; Two Curious Instances of—,iv, 228 ; Mimicry by the

Magpie Robin, iv, 313 ; Mimicry for Protection and from Example,

iv, 314 ; Mimicry in Birds, iv, 315 ; Mimicry in Caterpillars, iv, 317;

Protective'— , vi, 410 ; Protective Resemblances, vii, 104 ; Canaries

Power of— , ix, 343.

MINIVET—^Note on Pericrocotus speciosus \el fraterculus, s., 631.

MODI, J. 'J.—Instances of Children Nourished by Wolves and Birds of

Prey, iv, 142.

MOFATT, J. A.—Mosquitoes, ix, 84,

MOIDART—A Turtle Killing a Crocodile, x, 153.

MOLLUSCA—(See Shells).

MONGOOSE—The Indian Mongoose in Jamaica, xi, 161.

MONKEY—Sagacity of the Langoor, vi, 424 ; Dfecoying a— , xi, 339.

MOREAU, L,-r-The Indian Porcupinie, xi, 166.

MORRIS, A. W.—A Bird-catching Spider, iv, 69 ; A Whistling Bulbul,

iv. 313. The Dayal-bird as an Imitator, iv, 313 ; A Pet Drongo, iv, 313
;

.Mimicry for Protection and from Example, iv, 314 ; Protective Colour-

ing of Chrysalides V, 307 ; Abnormal Horns of the Indian Antelope,

vi, 184.
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M0SQUIT0(i8)—ix, 84 ; A Plea for the Collective Investigation of Iridiaii

CaUcidce, with Suggestions as to the Moot Points for Enquiry, and a

prodromus of Species Known to the Author, xiii, 592; Notes on

Anopheles or the Malaria—, xiii, 691,

MOTH(S)—Attracted by Tobacco Smoke, viii, 326 ; The Moths of India,

xi, 277, 438, 698; xii, 73, 304, 475, 697 ; xiii, 37, 223, 499, 571 ; The

Breeding of— , xii, 219, 575 ; Catalogue of the Heterocera of Sikbim and

Bhutan, xi, 239, 406, 624 ; xii, 32, 292, 643 ; xiii, 77, 258, 406, 672 ; On
the Mating Instinct in— , xiii, 365,

MOUSE—Description of a New Species of Sminthus from Kashmir, ix,

93 ; Description of a New Species of Mtis from Southern India,

xii, 99.

MULES—V, 252 ; Mule Breeding, ix, 177.

MULLET ; Fishing in Indian Waters, xii, 404.

MURRAY, HUGH—Measurements of Tigers' Skulls, ix, 225, 343.

MURRAY, J. A.—The Homalopsidce in the Society's Collection, i, 219
;

Three Now Species of Hydrophis, ii, 32 ; New Species of Fish from

Karachi and the Persian Gulf, ii, 47 ; List of Plants Presented by-r-,

ii, 58 ; A New Species of Shark from Karachi, ii, 103 ; A Collection of

Butterflies from Burma, iii, 17 ;
' Avifauna of British India ' (noticed),

V, 176.

MUSIC—The Effects of Music on Animals, ix, 335.

MUSK-RAT—And its Young, ix, 229 ; Food of the—, x, 330 ; A Musk-rat

attacking a Toad, xiii, 699.

MUSSOORIE—Notes on Nests taken at Kohat and—, x, 628 ; List of the

Butterflies of Mussoorie and the Neighbouring Region, xi, 205, 368, 585.

MUTILLES—Contribution a la Connaissance des Mutilles de I'lnde, vHi, 462.

MYGALE—Note on Mygale fasciata, i. 28.

MYRIOPODA—Collections of Myriopoda from Ceylon and Southern India,

vii, 131.

MYNA—A Variety of the Common— , xiii, 180.

MYSORE—The Butterflies of—, v, 28 ; New Species of Western Peninsular

Plants from North Kanara and—, xi, 234.

NAIRNE, A. K.~Address to Students of Botany in Western India, iv, 37
;

Elementary Botany of the Bombay Presidency, iv, 264.

NASH, R. M.—Food of the Indian Wild Boar, xii, 770.

NEPITA—The Habits of Nepita couperta, ii, 54.

NEWNHAM, A. T. H.—The Frequency of Albinoism in Cutcb, i, 71 ; List

of Birds Presented by— , i, 142 ; On Danais ^orippus, i, 220 ; Bird-

Nesting Notes from Cutch, ii, 55 ; The Birds of Quetta, iv, 52 ; . English

Names for Indian Butterflies, iv, 70; Habits of the Indian Robin,

' viii, 148 ; A Scorpion Carrying a Flower, xi, 313 ; The Large Pied Wag-

tail in Captivity, xi, 535 ; Curious Iijistance of Hermaphroditism,

xiii, 187 ; Uncommon Birds on Bajputana, xiii, 193.
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NICHOLLS, G. J.—The Flowering of Bamboos, viii. 298.

NICOBAR ISLANDS—The Birds of the Andaman and—, xii, 386, 555,

684 ; xiii, 144.

NIDIFICATION—The Breeding of Parra indica, i, 221 ; Nest and Eggs of

C. lotenia, ii, 52 ; Irregular Breeding of the Sams, ji, 149 ; Breeding of

the Kentish Ringed Plover in India, ii, 167 ; Nesting of Indian Hirun-'
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SKEY, F. E. G.—The Hybernating of Indian Bears, dc„ xi, 745.

SMOOTHBORE—Crocodiles, xi, 151.



Ix, GENERAL) INGEX.

SNAIL—An oviviparous, xii, 785.

SNAKE (S)—Note on an Undescribed Species of Homalopsidce, i, 25 ; List of

Snakes in the Society's Collection, i, 84 ; iii, 49 ; An Oligodon from the

North Konkan, i, 144 ; The Homalojisidcf in the Society's Collection,
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Names of New Genera and Species have an asterisk (*) prefixed.

Specific Names are written with a small initial letter ; Generic,

Sub-family, Family, and Order Names are written with a capital

initial letter.

abbotti

abdominalifi

Ablabes

Abrornis

absconditaua ...

Acacia

acaciusalis

Aeanthopneuste

Acanthopsyche

Acanthostichus

Accipitres

accipitrinus

achattna

Achrophorus ...

acidnla

aconyta ...

acreea

Acrididse

Acridotheres ...

AcrocepbaluB ...

Acrophthalmia

Acrostichum ...

acrosticoides ...

actea

acteon

acata ...

acutipennis ...

Addsea

Adiantopsig

Adiantum

adiantum-nigrum

adita

Adites

admiratus
Adrepsa

-aSceticoides ...
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albicosta

*albidivisum

albifascia

albifasciata

albifinis

albifrons

albifurca

albifusum

albigulare

•albipuncta

albirostris

albisparsa

albizzise

albocinerea

albodentata

*albolineatuB

albo-marginata 244,

albomarginata

albopictus

albopunctata ...

alborosea

albus ... ...

Alcedo

alcbatus

alciphron

alcocki

alemon..>

Aleuritopteris ...

Allosorus

Alocasia

Alompra

alopha

alor

alpina

Alsocomus

alterna

alteinaus ..•

alternata

Altha

*altisquarQis ...

amabilis

amaudava

Amathusiinffi ...

Amaurornis ...

ambiguus ...

Amblycepbalus

Amblyopone ...

Amblyoponii ...

amblyops ...
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amboiuensis ...

Ambulyx
Ammatho
Ammonaanes ...

aramon

ammonea
Amniordorcas ...

amnsea

amoena

Ampelophaga ...

Amphibia

amphion
ampla

ampullaroides ...

amygdali

Anachrostis ...

anajstheta

Anagnia

Ancara ...

auceps ... 245,

audamana
Andasena

audersoni ...27,

andersonii

andrei ' '••

A.Dgseus

anglica ...

Anguidse

augulalis

augulata ...

angulifera

angusta

annamita ... '

annamitus ...

annectens ' ...

annosa

aunulata

annulatus - ...

anocellus ... -

Anochetus" ...

anomala ...
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Anthracoceros

antioa

Antilope ...

antigone ...

autiphates

Aonidia ...

aonidiformis

aoris

Apela

aperiens

aperta

apicalis ...

apicata

Apis

Apoda

apollonius...

appendiculata

approximata

aprica

apsara

aquaticus ...

aquiliaa ...

arabica ...

Arachnida...

arama ...

Aranea

aratus

Arbela

ArbelidsB ...

arboreum ...

Ai'ctiadse ...

Arctianse ...

Arctonyx ...

ai'cuata

*arcuatus ...

Ardea

Ai'deola ...

ardeola ...

Ardetta ...

arec»

arenkcea ...

argentaliB ...

argentea ...

argentesceuB

argentifera

argeutifrona

argentilinea

argentipuucta

argentisparsa
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' 610

683

,.. 305,310

, 506

452

589, 590

Aspidiotus... 66, 67, 68, 69, 70, 71, 72, 75

Aspidium 28, 453, 663

Asplenium 30, 459, 663, 665, 666, 668, 669

Argina

Argiopidse

Ar^'uda

Argya

Argyroepeira

aria...

Ariophanta

aristaturn ...

•armata

Aroa

arquata

Arrhopala...

artemis

Artemisia ...

artina

Artona ...

Arundinax

*arya

Asarcornis...

asiatica ...

*a8iatica ...

asinina ...

aspera

asperatella

aspericaulis

asrata

assamense...

*assaroensis

assamica ..,

Asterolecanium

Asura

Asuridia ...

ater

atercus

atestacea ...

Atherura ...

Athyma ...

Athyrium ...

atklnsoni ...

atkinsonii...

atrella

atriceps ...

atripes

415

... 318, 319

308, 313

29, 582

253

503, 577, 578, 582

... 502, 576, 577

625

45

413

679

167

663, 665, 668, 669

51

84

412

... 622, 687

608
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atristrigulalis

atristiperciliaris

•atrivittata

atrogularis

Atylosia ...

aulicus

aurantiaca

aurautii ...

aurantius ...

aurata

auratum ...

aureovitta ...

aureum

auricincta

auriflua ...

am'ipennis

auris

aurivittata

aurora

aurorea ...

aurulentus

austeni

Austenia ...

Autoceras ...

Autonina ...

aza

bacchus ...

bseri

baeri

bai^a

bajaclera ...

bambusarum

bamfyldii...

bantamense

barbata

Barsine

basalis

basigera ...

basiuota ...

basirufa ...

bastialis ...

Batrachia ...

Baza ...

*beata

beatrix ...

beavani ...

PAGE
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•bitseniorhynchus

bivitta ... «..

bivittata

Biziura

Bizone

blancbardi

blanfordii

Blattidss

Blechnum

blnmeana

boccourti

Bombax... m.

Bombyx
borealis

Bos

Boselaphns

Bothroponera ...

Bougainvillea ...

bovis

bowringii ...

bracatus •••

bracbypecten ...

Brachypodinse ...

Bracbypternus...

Brachypteryginje

bracteata ...

brevicaudata ...

breviceps ...

brevicornis ...

brevilinea ...

Brevipecten ...

brevipennis ...

*brevispinum ...

brodiei

brunnea

brunnescens ...

brunoniana

Bryophila

Biibalus

Bubulcus

buccata

Bilfo

bullata

bullosa

Bungarus ...

bungarus

Butea

Buteo

Buthisia

PAGE
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Cantoria ...

camitn

capensis

capillus— veneris

Capissa

caprata

Caprimulgus ...

caracal ...

cardinalis

Carea

caremessa

carinata

carnata

carnepicta

carneus

Garnivora

carolinense

Casarca... . •••

Castabftia

castanea

castaneipars ...

castaneiventris

Castor

Catephia

catorhoda

Caudata

caudata...

caudatum

Caviria

ceilonica

celebesiana

Cemaa ...

cenis

Centromyrmex

Cephalomyia ...

Cephalopyrus ...

Cephenomyia ...

Cerapachii

Cerapachyi

Cerapachys

Ceratonema

Ceratopteris ...

Cerberus

cerne

Ceroplastodes ...

Certhia

Certhiidaa

certus

•cerulipes ...

PAGE
612

414

801

... 239, 240, 241, 460

... 509

... 381

383,707

299

... 584,586

269

674

184, 340, 352

230

... 576

720

592, 637, 680

312, 468

187, 191

584

54, 266, 410

267

624

206, 207, 215, 217, 219

269

517

648

622

237,238,239

424

124

... 481

679

674

53,303

684

707

685

52, 828, 330

330

... 54, 330, 33], 332

232, 265, 266

458

... 345,612

167

538

194, 563

625

468

43

cervicalis ...

cervina

Ceryx

Oetacea

ceterach

ceylonense

ceylonensis

ceylonica

ceylonicus

ChEerocampa ...

chserophylla ...

Chgetura ...

chalceola

•chalcochlora ...

Chalcosiinse ...

Chamseleontidse

Chamaita

champaca

championii

Chandica

Charadrius

Charasia

charma

Chaulelasmus ...

cbaus

cheela

Cheilanthes ...

Cheiloplecton ...

Chelonia

cherra

chinensis

Chinocraspeda

CMonaema
Chionaspis

cbione

*chionides

chiquera

Chironomidffi ...

Chiroptera

chitone

chlorana

chlorocera

Chlorocbropsis.,.

chloropyga

choerophyllum...

CbonchaspidinsB

Chonchaspis ...

chota

PAGE
577

259, 413

45,46

107

... 461

... 318,319

322, 325, 384

., 498

... 303, 466, 476, 477

39,51

81,32

568

269

85,225

425

678

503, 588

71

70

591

146

340

235

556

... 387

384

242, 244, 245, 249, 250,

444, 448

447

340, 643, 644

46

35, 149, 308, 313, 426

409

501, 516, 519

... 255

163

163, 176

708

598

: ... 108

.. 165, 166

... 269

48

... 160

... 673

... 82

... 66

... 66

... 506
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chromatica

Chrysgeglia

chrysolopha ...

Ohrysopelea ...

chrysophleps ...

Chrysophrys ...

Chrysorhobdia...

Churinga

Cifuua

cinctata

cinerea ..

cinereus ...

cingulata ...

cinnamomea ...

cinuamomeiventris

Cinnyris ...

circia

circumdata

Cirrhochioa ...

Cirrochroa

Cispia ...

Oisticola ...

citreola

Clangula ...

clara ... ...

clarkei ...

Clavata ... ...

*clavatus

•clavitibia

Olenora

cleona ...

Clerome...

Clisiocampa ...

Clorinde

clothus ...

Clupea ...

clytia ...

coarctata

coavestis

Gobboldia

Coccidse

coccidiphaga

coccinea

Coccystes

Cochoa...

coeca

•coelestis

coelisigna

'Coeruleus

PAGE
... 579, 583

... 501, 511

419

345, 535, 614

85, 510

... 117

... 500, 511

512

413

414

144, 147, 656

146

47

409

654

... 708

541, 556

... 583

168, 176

... 168

235, 425

626

153, 376,

635

13, 18, 533, 556

424

30, 295

672

467, 471, 472

467, 472, 473

37, 38

... 160

... 165, 176

51, 233

161, 162, 176

43

, 119

704

324

588

683

66, 252, 379, 538

269, 379, 538

519

... 623, 696

... 567

... 329

... 149, 478

269

... ... 344

colchicus-

colebrookiana ...

Coleoptera

collaris...

*collina

Collita

collitoides

colon

Coluber ...

Columba

comatus

combiista

comica

comma
communis

complana

complicata

compta ...

Conchaspinse ...

conchatum

COD color

condanarus

confamula

conferta

confinis

conformis

congerens

coQJuncta

conjunctana ...

Conosia

conspersa .;.

contigua ...

contiguum • ...

•continuus

contra ...

coatracta ...

•coonoorensis ...

coralina

Corcura

core

Corethra

Corethrinse

Corgatha

coriaceus ...

cornucervi

cornnta ...

coromandelianus

coromandus ...

Coivid^

PAGE
528

67, 73

426

51

498

505

... 513

591

... 345, 614

... ... 708

... 206, 207

269

... 170, 176

423

531

... 673

414

48, 50

66

671

406, 418, 609

617

, 224

... 577

223, 224,325, 327

509

... 577,580

... 261

... 579, 583

500, 589, 590

267

444

... 444

. ... 465,476

.„ 629, 630

258

... 306, 311

268

507

540

... 598, 610

610

269

538

453

187

154

... 151,696

621
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. 399, 403,

43,

... 621

... 621

... 357

404, 707

269

227

269, 424, 508

... 501, 516

316

269

261

531

316

... 512

304, 309

148

707

707

623

... 412

154

233, 449

74, 76

448

538

449, 450, 451

673

38

262, 446, 447

7

186, 299, 535, 627, 656

698

... 340

568, 708

585

622, 654,

'

... 622,
'

CorvinsB

Corvus

Coryphena

Corythocicha ...

cosmioides

Cossidse

costalis

Costarcha

Gostatum

costipicfca

Gotesi

Cotumix ...

coxale

Crambomorpha
crassicornis

crassirostris

Crateropodidse...

Orateropodinse...

Crateropus

Creatonotus ...

crecca

*crenata... ...

•creuulata

crespa

cretacea ... ...

cretica

cribraria

crlnita

ciispa a

cristata

cristatus

Crocidura

Orocodilus

Crocopus

cruciata •••

craentatum

cruentatuB

Cryptogramme . .

.

Cryptolopha ...

Cryptopone

Cryptothele ...

Cryptothelidse...

cubitifero

cuculata

Cucullia 51

cuculoides 530, 531, 556

Culex ... 596, 598, 605, 692, 694, 695

Cnlicidse... 598, 600, 603, 604, 720,721

Culicidiae ... ., 592

567

64, 65, 349,

... 446.

, 617

446, 448

565, 626

54, 328

... 498

... 498

505

510

Calicinsa

cuneonatata

cnprea

cupreimargo ...

cupreipeuuis ...

Curoba ...

cursitans

CursoriinsB

curtisii

Outiterebra

cutulatns

cuvieri

Cyana

cyanea

cyaniventre

cyanocera

cyanocincta

cyanonotus

cjanophlyctis ...

Cyanops

cyatheoides

Cybium
Cycas

Cyclemys

Cyclidia

Cyclomilta

Cyclosiella

cyclotrema

cyclurus

cydonije

cygna

Cygnus

Cylindpophis ...

Cylindrophis ...

Cyllene ...

cylletona

cymatophoroideB

Cymella

Cynselurus

Cyoruis

Cypa

cyprinoides

cysis

cyssea

eystis

Cystopteris

dactylina

d^nia ... ...

PAGE
604

585, 586

51

591

46

.. 591

626

678

463

685

556

526, 527, 528

516,519

...188, 346,553,615

318, 319

225

346

689

649

400, 567, 713

28

357

69

698

417

501, 587, 588

501, 590

396

350, 537, 617

... 71

424

222,362,398

615

345

577

581

513

577

288

567, 655, 687

38

119

395, 396

49, 51

396

31,32,33,34,35, 36

450, 451

267
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Dagia ...

Dalbergia

dalbergise

dalhousise

•dalyi ...

Danainas

Danais ...

Daphnis

Daplasa...

daressforme

dareeeformis

darutyi ...

darwiuii...

dasara ...

Dasychira

danrica ...

Davallia

davalliodes

davidi ...

davisoni...

decedens

decisa ' ...

decolorata

deeurtata

decussata

Deiopia ...

delicata ...

delicia ...

delineata

Demiegretta

Dendrocitta

Dendrocygna

Dendrophis

Dendrophleps

Dendrothripa

Dennstsedtia

dentata...

denticulata

dentifascia

•dentilobis

depauperata

deraiota

Dermestes

destructor

detrita ...

dbarma ...

Diacamma
Dialithoptera

18

158, 159,

1

PAGE

556

70, 622

415

...243,244,245, 246

...S06, 311, 395, 396

157

160, 163, 176, 540

376

417

... 30

30

67

320, 321

578, 579, 583

414

655

...29,30,31,32,

... 53,

S3

33

60

522, 525, 526

263

410

417

408

77

591

586

585

584

150

622

154

345, 535, 615

424

269

28

265

314

584

... 305, 309

... 659, 660

... 51

106

...69,70, 75

... 516, 518

581

317, 319, 320

85

diana

diapbana

diaphanella

Diaphanes

diardi

Diaspidinse

Diaspjnse ...

Diaspis

Dic£eid«

Dicseum

dichotoma

dichrous

Dichtadia

Dicbthadia

Dictsonia

Dicruridae

dicruroides

Dicrurus „.

dietyaria

dictyospermi ...

Diduga

difEusifascia ...

Digama...

digitata

digramma

Dilemera

dimiuuta 805, 307

diminuto-laeviceps ..

Diphtberaspis

Diplazium

Dipsas... 188, 340,

Diptera
,

diptera

discinota

discipuncta

discisigna

discivitta ... ,„

discolor...

Dlscopbidsa
,

•discosticta

DisBemurus

dis8imilis

disticba...

distigmata

distinguenda

Distira

distorta

divakara

divaricata

PAGS
684

47, 423

588

426

352, 620

66

66

66, 254, 257

655

567, 655

26

542

464

462, 464

28

377, 625, 6fi4

709

654

228

68, 75

... 503, 589

515

673

449, 450, 451

421

... 591, 674

308, 311, 312, 313313

312

687

... 669, 671

346, 534, 663, 615

.341, 598, 600, 683

45

224

589

581, 588

417

.-. 234, 563

679

41

... 377, 625

516

581

85

... 809, 310

... 346, 61S

... 501

514

411
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dives

diyergens

dividata

divisa ... 43, 48,

Dixoa

Dohertya

dohertyi

Dorcotragus ...

doriffi

dorsalis

Dorylii

Dorylinse

Dorylus

Doryopteris

dougalli

Draco

Drepana... •••

Drepanidffi

Drepanognathus

drepanophyllum

Dromas
Drymocataphus

Dryophis

*dubia

*Dudgeonea ...

dudgeoni

dulcicula

dumetorum

Duomitus

duplicana

duthiei

duvallioides

duvauceli ...

Dysauxes

Dysodia

ebutnea

Ecaudata

eccentropis

Echis...

Eciton ...

Ecitonii

Ectatomma

Ectomomyrmex
Edentata

edgeworthii

Bdwoodwardia...

effracta

egens

PAGE
607

..• 2G1

578

410, 415, 419, 428, 512

77

501, 513

160, 225, 518

295

553

406, 509

462, 463

... 52, 830, 462, 477

...462, 463, 464, 471

456

150, 152

680, 697

51, 228

228

68

668

145

403

346, 347, 615

...147, 246, 247, 248

227

...269,518,575, 576

590

625

228

514

242

81,82

45

45, 224

83

196

648

585

184, 840, 352

...312, 330, 468, 475

462, 464

58, 316

53^ 821, 322

300

237, 238, 239

459

517

673

Elachura

elegans ...

elephantis

Elephas...

Eligma ...

elliptica...

*elongata

Elymnias

Elymniinse

emblicalis

emeria ...

emeryi ...

•encauBta

engonata

Enhydrina

enhydris

enops ...

ensiforme

entella ...

equi

Equus ...

era

Erastria...

Eressa ...

eressoides

Brinaceinas

Erinaceus

Eriococcus

EriBmatuTa

Erismaturinse .

erubescens

Erythriaa

erythropygins .

erythrosoma .

Eryx ...

EsacuB ...

eschara...

esculenta

esmia ... .

Estigena

Euasplenium

Eublemma
Eublepharidse

.

euchana

Bucheilanthes

Euchera

Euchromia

Eucyclopera .

Eudoodsia

PAOB
39»

340, 606, 70»

683

98

591

460

28,49, 50

164, 176

164

80

624, 654

55

S33

37, 88

347, 616

348, 616

673

460

511

683

558, 651, 683

47

85

45, 223, 224

223

677

— 337

538

182

19, 20, 22

577

254

628

,. 223

340

144

583

455

582

410

460, 669

51,269,879,380,538

678

506

242,247

228

45, 224

502, 514
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Engoa ...

Eunetta ...

Euplexia

Euploea ...

euprepioides

Euproctis ...

Eupteris

Eupterote

Eupterotidse

Eurois ...

Eurosia ...

eurous ...

Eurychlamys

Eurylsemidas

eurynome

Eusphinctus

Eutelia...

Eutornopera

Evania ...

Evanidse

Excalfactoria

excelsa ...

excisa ...

excisus ...

exclamationis

exclusa ...

excurvata

exiguum...

exsertum

extensa ...

exusta ...

exustus ...

PAGE
501, 514, 590

186,378

269

161, 176, 540, 541

579,582

51, 85, 234, 416, 419, 421

448

38

37

... 85

502, 519, 520

172

395

679

704

54,328,329

88,269

41,51

341

341

149

452,454

516

71

412

,. 585,586

85

662, 663, 664, 665, 666, 667

25

„.. 49,80

.... 80

704

falcata

falcatum

falcigera

Falco

Falconidse

farinosa 243, 244,

fasciata 80, 121,

129,130,132,183

fasciatum

fasciatuB ... 386,

fascicaudata ...

fasciculata

faseia.tau.

fatigans ...

i«a

186, 378

668

304, 309

708

655

245, 248,249,250,251

123, 124, 125, 126, 128,

259, 505, 510, 588, 589

265, 266

344,372,382,553,612,

616, 618, 700

382

512

125

608

56

fea3

Felidffi ...

Felis ...

fenestrata

Fentonia

*fergusoui

ferina ...

ferox ...

ferrea ...

*ferreopicta

ferrifusa

ferruginea

ferrugineum

ferrugineus

ferus

fervida ...

fia

Ficus ...

ficus

Filices ...

glicula ...

fimbriata

fimbriatus

Fiorinia

fiorinise ...

flabelliformis

flabrifera

flaccida ...

flagelliferum

flammea

flava ...

flavescens

fiavicola

flavicolis

aavi.collis

*flavicosta

flfivicostata

flavifrons

*flavigiittata

flavimacula

flavipennis

flavipes

*flavipuncta

flavirostris

flavivenosa

flaviventris

fiavosignata

flavovittata

floccifera

PAGE

55,303,467,468,469,470

288, 337

281, 287, 299, 387

79

41

465,468,478,474

556

570

75,252

40

42

191, 409, 541

265,266

178,525

374

48

51,238

... 151,253,622,624,628

69,673

25, 236, 448

26

508

82

... 256,257

256

631

505

35,244

238

623

590

515

880

684

584

...51, 85, 226, 284, 420, 508

589

48

47,50,51

415,416

269

425

51,225

150,400

579

654

409

... 408

269
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tioccosa ...

Florinia

fontanum

Fordonia

formosa...

formosus

Fossores

•fossulata

fossulatns

fractilinea

fragilis

fragosa

fragrans

frenatus

frigida

fringillarius

frondosa

frontalis

fronticinctus

fruhstorferi

frustulenta

Fucus ...

fulcoventrics

fulgens ...

fulginiventris

FnlicarisB

falicata ...

•fuligineuB

fuliginosa

fuliginosus

fuligiventris

Fuligula

fuligula...

Fulix ...

fulveola

fulvicosta

fulvipicta

fulvipuncta

fulvocincta

fulvus ...

fumidisca

fumipennis

fumosa ...

furcatuB

furcifer

furcifera

fuscalis ...

•fuscana
'

fascanuB

PAGE
580,583

256

... 662, 663, 665, 666, 667

347

48,123,138,129,131,563

697

177

323,326

331,332

513,514

34,35

329

242,243,247

614

582

570

380

654

346

583

47

692,694

706

407

626

656

381

491

698

513,604

565

1,6,12

6,7,12

7

506

228

589

576

572,578

146, 463, 464

510,588

412,589

232,263,264

328

80,230

51,229

580'

... 485,487

... ... 609'

fuscapex

fuscatus

fuscescens

fascicilia

fuscifusa

fuscipes

fuscistriga

fuscivena

fuscobrunnea ..

fusiformis

fascus

fytchei

Galeodes

Galleredia

Gallicrex

Gallinago

gallinnla

GalluB

Gampola
Gamsorhynchus

Gargetta

Garudinia

garzetta...

Gastropacha ..

Gastrophilus .

gaurpides

Gazalina .

Gazella...

gazella...

Geckonidae

Gehyra ...

gelatina

gelida ...

*gelouii

Gelonium

gemmata

Gennssus

Geocichia

Geoemyda
geotfroyi

geometricum

Gerardia

Gerbillinaa

Gerbillus

germaaicum

Ghoria ...

gigantea

ginginianus

PAGE
616

626

... 577

511

583

... 511

508

506

85

46, 415

... 184, 463, 464, 630

46

178, 179, 180

591

144,656

149

149

383, 525

500, 505

403

40

500,514

151

411

683,684

... 165

419

285,294,295

519

, 678

333, 334, 697

49

519

256,257

256,257

85

521, 522, 528, 524, 526, 527

... 689

698

.146

318, 319, 820

616

677

338

660

512

227,342

„ 630
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ginorea

giraldi ...

glaberrima

Glaaycus

glaphyialis

Glareola

glareola...

Glaucidium

glaucion

•glaucoplaga .

•gleadowii

Gleichenia

Gleicheniaceae

.

glenniei

Gloriosa

glottis ...

gloverii ...

Gnophria

godarti ...

*goliathus

Gonatodes

Gorsahicus

gracjle ...

gracilis ...

Grallse ...

gramineus

grandis ...

gratiosa...

Graucalns

grayi ...

•greeai ...

grevii ...

Grevillea

grisea ...

griseola ...

griseus ...

grotei ...

grunniens

Grus

guadra ...

*gubernatoris

gaentheri

Guada ...

guntheri

Gurna ...

guttata

guttaticoUis

guttatum

guttatus...

PAGE
45

669

464

83

79

145,148

77

...530,531,556,569

13, 533, 556

40, 51

325, 327, 468, 469, 472

,. 25

25

663, 665, 666

557

148

... 253,254

513

46

444, 487

698

153

663,665

447, 448, 473, 479, 563

656

350,619

568

585, 586

628

153, 555

494

... 558,651

71

... 248, 250, 418, 520

510, 511

... 153

47

... 134

291

... 513

607

698

38

298, 299

584

421

400

357

... 679

guttifera

guttivitta ...

gattulosana

Gymnaspis

Gymnochroma ...

Gymnodactylus

Gymnogramme
Gymnorhis

Gymnurinae ...

GyroBtoma

hssmatocephala

hsamatodes

hsemorrhoidalis

hsemorrhous ...

Halcyon 184,364,

ballEctus

halleri

Halone

*hampsoui

hamptoni

Hapigia

haplonota

haplonotus .«

Harpegnathii ...

Harpegnathos ...

Harptiocephalus

haiterti

hascheana

hasselti

*hauxwellii

hecabe

heliconia

Helictis

heliodora

HeliornithidsB...

Helix

h Ivetica ••.

helvolus

hemichryseis ...

Hemidactydus...

Hemidactylus ...

Hemiplecta

Hemipsilia

Hemonia
henryi ...

Heracala

herbifera

HerbiT^ora

PAGE
518

... 513

...571

73, 74

503, 589

553

27,460

380

679

683,684

713

67,58

... 683

624

379, 398, 568, 688, 708

708

... ... ••> 663

502,515

491, 495

553

40

399

687

63

53,63,64

... 185

39,519

697

708

173, 176

704

673

679

... 167

... 679

395,396

146

471

225

614

340,698

396

503,588

501,591

671

... ... 417

231, 263, 264

... 592
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•hercules

Herdonia

Herimba •••

Herodias

Hestia

Hestina

Hesudra

Heterocera ...

heterogyna ...

Heteropoda

Heteropodidas ...

hetoropus

hexadactyla ...

bexagonotuB ...

Hibiscus

fiieraetus

Hierax

hilaris

Himala

hitaalayana

himalayaniiB ...

*hindostanicus

hindostanus

Hinnlia

Hipistes

hippurus

Hipsirhina

hirta

hirtus

Hirundinidse ...

Hirundo

*hodgsoni

hohenackeriamim

Holocraspedum

bololeuca

•holoxanthia ...

Homalopsis

Homopsyche ...

honorata

hookeri

horsfieldi ...414,

horsfieldii

huebneri

buegelianuB

bumeralis ...

humilis ...

Iturriane

Hyaanidae

hyalina

PAGE
487

82

84

... 151

157

166,176

512

... 77,173,258,406

44

495

122,487

697

649

346,615

151

700

302

263, 582

419

396,396

587

482

464

335

347,616

357

698

35

490

655

655

307, 308, 313, 465, 474

668

503,571

586

232

348, 616

588

629

30

521, 524, 526, 527, 528

383, 689

47

234

508

577, 581, 583

338

677

... 46

hybridum

hydatina

bydrinus

Hydrochelidon

Hydrusa

Hylidas

Hymenophyllacess

flymenophyllum

Hymenoptera ...

Hyperffischra ...

byperborea

Hyperthyris ...

Hyphorma
Hypocrita

Hypoderma ...

HypolampraB ...

bypoleucus

hypophseola ...

*hyporhoda

Hyposiccia

bypoxantha ...

Hypsa
Hypsidse

Hypsirhina

hyrtaca

•bysterioa ...

Hystria .:.

65S

49

... 347,616

149

47

679

25

25,26

,341,342,718,721

43

27

84

259

583

... 684, 685

81, 230, 231

... 147,403

577

39, 51

603, 574, 575

81

672

... 591,672

... 348,616

... 407, 408

... 305,311

680

Ichneumenoptera

Icbthyura

Icthyophis

Idea

idea

Ideopsis

Idopternm

ignea

*igneola ...

ignipectus

ignita

ila

Ilema ... 500, 507, 508, 509, 510,

ilisha

illustris

ilvensiB

imaon

ImauB ...

imberbis

imitans ... ... ...

immaculata ...

... 43

43,51

... 697

... 158

157, 158

158, 176

503, 575

... 225

... 226

... 655

... 83

... 581

511, 691

... 119

168,176

... 27

45,46

... 419

... 293

... 510

... 420
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immensa

immerita

immisericors

impellens

impudicus

incipiens

inclusa

inconcisa

incoQspicua

•indica

Indicatoridse

*indicus

indigena

indistincta

inducta

inferma ...

infernalis

inflesa ...

infumata

inornata

inornatus

lusectivora

iusolitus

insQcta

integrifolia

interjecta

intermedia

intermixta

interpres

interrupta

intimalis

intrahens

intumescens

inuncta

inuBitatuB

Ipontea

*iranii

IridipenniB

irrorata

Isamia

Ityca ...

Ixalus

Ixnlus

jacobinus

japonicum

PAGE
2fl9, 34

395

604

606

494

45

415, 416, 683

420

580,583

70,71,320,584,622

679

...59,61,150,180,338,379,

383, 566, 628

560

516

eo8

265

173

585

577, 681, 583

627

531,566

108,680

83

49

623,629

413

151,445,708

511

\45

395,396

81

269

396

158

71,72

71

485, 487, 492

328

416, 417

161

508

697

680

158,176

623

.443,444,445,446,669,671

••• •#• ... ... Zoa

jaranenBis

jayanica...

javauum

javanus ...

jerdoni ...

•jerdonii

johnii ...

Jpalnra ...

jubatus ...

junctura

juniperinus

juvenculus

juventa ...

kaslreuteri

•kanariensis

Katha .^

Kerala ...

khasiensis

kindermanni

kitteli ...

klugi ...

koelreuteri

koodoo ...

koriou ...

korros ...

Kosala ...

knekenthaii

kuhli ...

kiikenthali

kuluana

kulluana

kundoo ...

kiinstleri

kunstleri

lablatns,..

Lacertidae

laciniatum

L^elia ...

Iseta

Isetum

laaviceps

IsBvigatus

laevipes ...

Isavis

laidlayana

laisidis

PAGX
' 708

158, 154, 518

320

...321,322,482,488

626

324,327

340

698

288

262

720

464

168

116

... 59, 62, 467, 471

509,511

591

... 49,409,452,518

553

38

306, 307, 312

464

116

292

169, 176

... 858,620

409

159,160,176

338

159

174

174, 175

566, 628, 629

165

164, 165

463,464

678

659, 660

... 51,234,412,413

410, 449, 450

659

307, 312, 464, 465. 468,

474, 475, 476

464

395

... 619

395

... 165
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laleana ...

lamarckii

•Lamprochloe

Lampyiides

lanceolatum

lanceum...

Lanius ...

lanosa ...

Laniidse...

Laniinse...

lapemidoides

Larus ...

larutense

larntensis

Larvivora

lasara ...

*lasianthi

Lasianthus

Lasiocampidse

latana ...

latani^ ...

latecinia

lateralis

Lates ...

laticilia ...

laticincta

•laticostalis

latifascia

latipennis

*latiscapuB

latius ...

lativittata

latopalmata

latreillii

*latro ...

laura

laurencia

Lebeda ...

Lecanium

leeuwenkseki

leithii ...

Lenodoia

*lenttila...

leo

Leocyma

lepcha ...

•Lepidopoda

Lepidoptera

Lepterodius

PAGE
268

... 491,492

226

426

256, 257, 667

669

... 566, 627

^. 27

... 627

627

... 346, 615

374

697

... 697

707

224

... 253, 257

254

... 283, 406

514

... 69,70,71

674

697

115

411

85

43, 51

420

407

. 467, 471, 472, 473

661

85, 422

697

50

... 466, 477

224

453

406

... 379, 538

S21

340

233

496

281

85

... 224, 418

44

174, 341, 375

151

LeptobrachiiUB

Loptogenys

Leptostegia

Lepus

lerwa

leschenaulti ' ...

Lethe ...

leucanioides ...

lencobalia ...

leucocapillus ...

leucocephala ...

Leucocerca

Leucoma
lencops

leucoptera

leucopus

Leucosceptrum

leucosoma

Leucostegeis ...

Leucostegia

*leucosticta ...

leucostigma

leucotis

leucura

levingei

Lexis ....

libera

lichenea

lidderdali

lidderdalii

Limacodidaa ...

limniace

lindesaii

linearis

lineata...

lineatum

lineatus...

linga

Lintorata

Liolepis

Liopicus

Lioponera

Lioptlla ...

Liotrichinse

Lithocranius ...

LithoBia 85, 501.

lithosia ...

Litbosianss

PAGI
697

... 53,304,309,312

444

3S8

234

340

... 163,176

505, 506

347

150

... 19, 20, 22, 182

706, 707

423, 424

567

149

337

414

45

32

29,30,31,33

227

697

... 698

680, 709

240

499, 505, 506

46

269

233

407, 411

231, 258

540

604

25

408, 414

684

524, 525, 526, 527, 528

586

159, 160, 176

679, 680

382

54, 329, 330

563

... 623, 707

295

505, 507, 508, 509, 510,

611, 513, 590, 591

226

37,499
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litura ...

Lobabasis

Lobocraspis

Lobopelta

lobulatus

locuples...

LocustidsB

loeviceps

lohor

lonchitidea

*longi

longicornis

longifolia

longifoseatus ..

longipes

longitarsus

lougitudinale .,

Lophodytes

Lopboneura

Lophophanes .,

LophophoruB ..

Lophospizias .

lophotes

•loranthi

Loranthus

Loris

lotis

lucasl

lucibilis

lucida ...

lucidula...

lucidum

lucina ...

Luciola

luciplena

luciptena

ludens ,

lunats

lunatus

lunulatum

Intara ...

luteifascia

luteipes

Lycaenidsa

Lyclene

Lycodon

Lycosa ...

Lycosidse

Lygodium

U

PAGE
... 412

500, 514

... 591

304, 309

... 82

... 413

... 178

.,. 474

268

386,

35

57, 58, 467, 470, 471

463

448,449,53]

59,61

697

329,330

317, 319

199

507, 508

542

526

655

698

254, 257

71,256

680,681

171

162

, 586

444

306, 311

445

49

426

160

160

456, 457

567

667

236,664

578

48

324, 826, 327

168

...577,579,582,583

348, 872, 553, 616, 697

484, 486

122, 484

458

Lygosoma

Lymantria

Lymantriadse ...

LymantriidEe ..,

lyra

Macaduma
macclellandii ...

Machserophora...

Machairophora

macii

Maclolophus ...

Macotasa

Macrobrocbis ...

Macrocalamus ...

Macrocblarays ...

Macroglossa

Macrorbampbus
macrorbynchus

maculata

maculiceps

raaculifascia ...

maculifasciata

madana

*madani

madaraszi

maderasapatensis

Madoqua
Mgesa

magna

magnifica

magnimaculata

magnirostris ...

Mabanta

Mabavira

mabrattensis ...

major ...

malabarica

malacoptilus ...

malayanum

malelas...

maligna

Mammalia
mandelli

mandxbulata ...

Mangalisa

Manihot

manillensis

PAOB

833,334,335,697,698

417, 418, 425

234

412

187

,

515

612

576

502

628

687

507

85, 591

697

394, 395

40, 51

,

705

621

54, 513, 684

... 344, 612

... 575, 584

585

421

c. 486, 487

... 59,61,62

381, 687

... 298, 299

70

224, 269, 586

511

... 611,612

144

268

584

382

452

... 630,686

,531,706,707,708

697

165

320

102, 108, 294

403

... 478,479

159

7i

..151
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'

Microsca

microxantha ...

Migoplastis

Millepedes

•milleti

Miltochrista ...

mimeticus

Mimeuseraia ...

Mimoruza
minax

*miiichinii

miniata...

•minima

*minor ... 49, 251,

Miresa

Mithuna

mixta

Mochlonyx

modesta

modica ...

Moesa

moUe
molleri

mollis

Mollusca

Molpastes

molurus...

monachus

Monema
mongolica

moDOcellus

monochlamys ...

monochrous

monoleuca

montana

montanum
•montanus

monticola

monycha

Mosoda

mota

Motacilla

Motacillidse

mucosus

multidentata ...

multifasciata ...

multifasciatus...

multigutta

multimaculata,,.

PAGE
.. 230

.. 509

.. 591

698

807, 812, 31

494

85, 503, 583, 584, 586

605

85

269

259

... ... 308,313

584

226, 572

, 316, 317, 408

... 231,262

... 500,506

... 162

598

573

... 587

71

460

518,519

78

394

...624, 654, 698, 714

190, 349, 617

... 193

268

146

348,617

241

697

... 512

36

666

465,474

57, 58, 567, 619, 707

672

... 515

... 46

381, 655, 687

655

...189, 190, 353, 620

... 29

45

553

224

346, 534, 615
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*nemacera

nemoralis

Nemorhsedus ..

Nemorrhsedus ..

Neoblavia

Neochera

nepalensis

Nephelomilta .

Nephrodium ..

Nepita

Neptis

nerii

*nerio

Nettium

Nettopus

neuropteroides,.

newara

nicobarica

nidns

nietneri

nigerrimus

nigra

nigralba

nigricans

nigriceps

nigridia

nigrifrons

nigrilabris

nigripars

nigripennis

nigripes...

nigripileus

nigriradiata ..

nigrisparsa

nigrita...

nigropuncta

nilgirica

*nilgirina

Nisaetus

Nishada...

nitens ...

nitidula...

nitidus ...

nivalia ...

nivea ...

niveifascia

niveiguttata ..

niveimaculata.,

nobilis ...

PAaB
232

452, 455, 456

689

698

... 499,504

672

655

501, 583, 584

460

577

,167,176,375,704

876

... 167,176

154

154

588

48

395

459

59,60

604

85, 224, 416

... 269,585

38

... 566,627

269

509

698

... 510,511

... 878,422

.178,510,511,670

689

85,576

... 85

... 324,326

571

572

495, 496, 497

,
882

... 500, 505

79,280

447

626

263

... 267,511

269

85

514

... 406

Noctuidae

nocturna

Nola ...

Nolinse ...

Nomonyx
normalis

Northia

Notata...

Nothopegfa

Notodela

Notodonta

Notodontidse

nubifascia

mibilalis

nuchalis

nucnla ...

Nudaria...

nudariodes

nudipes ...

Numenes
Numenius

Nux
Nyctemera

Nycteolinse

nycthemerus

Nycticejus

Nycticorax

nympha...

Nymphalidae

Nymphalinae

Nyroca ...

PAGE
37, 591

575

85

37, 416

19

505

225

587

67, 73

709

42

40

577

581

553

412

503, 588, 589

588

668

416

147, 570

557

591, 674

591

524, 527, 528

338

... 153

588

157

166

1, 2, 3, 6, 7, 191, 556

oatesi

oberBhiiri

oberthuri

*obe3ulus

obliqua

obliqnalis

*obliquifascia

obliquilinea

obliquilineata

obliquistria

obsconditana

obscuralis

*obscurior

obsoleta417, 418, 579,

obturbans

oceauicus

526, 527, 528

463

171

493

40, 583

78

. 51, 85, 232, 408

514

... 517, 519

507

... 590

81

58, 62

582, 583, 708,717

, 610

... 60, 63, 151
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Oceanites

ocellata

ocellatum

ocellifera

ochreipuncta

ochripes

ochrivena

ochropus

Ochrota

Odonaspis

Odonestis

Odontomachii

Odontomachus

Odonfcoponera

CEcophila

fficophylla

(Eolosia

(Eonistis

CEstrida

CEstrus

offinis

oleae

oligosticha

olivacea

olor

omophanes

Onoclea

Onychium
Oocersea

oophora

opacinodis

Ophidia

OpMuroidea

orbicularis

orbiferana

Oreotragus

Oreta

oretata

Orgyia

orientale

orientalis 27, 59, 62,

Oriolidae

Oriolus

ornata ... 123, 130,

Orsinome

Ortbocraspeda

Ortboptera

PAGE

151

262

628

305, 309, 310

46

424

571

148

587

71, 72, 75, 76

... 238, 410

52, 57

... 52,57,58

53, 314

181

536

502

... 508, 511

... 683,685

... 683, 684

698

538

80

...37, 85, 229

362

587

27

443

54,329

514

... 807,312

843, 556, 646

560

672

591

298

85, 229

674

51, 234, 412

... 410, 459

69, 145, 224, 463,

464, 564

628

566, 628, 713

132, 337, 340, 345,

535, 614, 698

... 479, 480

232

178, 342

Orthotomns

Orycteropua

Oryx ...

osacesalia

osbeckite

Otididffi...

Otocompsa

ovale

Ovipeunis

Ovis

ovis

Oxacme
oxycepbalus

Oxyglossus

Oxyopes

Oxyopidse

Pacbycerosia

Pachycondyla

pacbyotis

pacbypus

Padenia

Pjecilotberia

pagodarum

PAGE

625

... 299,301

288

82

69

678

382, 624, 654
.' 575

502, 575, 576

188, 385, 543

... 683, 684

502, 516

614

... €19

482

... 500,

... 184,

... 184,

500, 502,

... 126,

*palalectoris

Pallene

pallens

pallescens

pallida 79, 253, 254, 259, 328,

pallidinota

pallidipes

*palUseri

palmarum

palmata

palpebrosa

palustris

Panassa

Pandion

•panopaea ...

Pantana

Papilio ...

Papilionidse

Papilioninse

•paracrasa

•paradisea

503,

577,

511,

509,

265,

307,

623,

172,

157,158,167,172,176,

171,

'.'.'. '.'.'.

... 171»

515

321

185

185

514

536

455

680

588

608

590

513

280

587

266

656

312

338

591

688

340

571

708

176

413

703

375

172

176

479
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paradisi

Paradoxomis ...

Paradoxornithinse

Paradoxurus ...

Paragenia

parallelina

Paralitica

Paraona

Parasa

Parasiccia

parasitica

pardalis

pardus

Pareugoa

Pariuae ,„

Parlatoria

Paras

*parus ..."

•parva

Passeres...

Pastor ...

pastoralis

Patania

patrana ...

Pavo

*pearsoni

pecoTum

pectinata

pectoralis

pedatam

pedina ...

peguensis

pekiaense

Pelecanus

Pell£ea ...

Pellorneum

pellucida

pellucidas

Pelobatidse

pelzelni

Pemphis

penanga

*peutagonalis

pentazonata

Peranema

Perciana

Percidae

PAGE
... 377, 625

623

400

679

555

178

581

160

... 508, 513

.231, 232, 263, 265

... 503, 575

... 341

... 228, 410

287

... 502, 574

622

... 74

... 622, 687

... 172, 176

330, 505, 587

47, 50

... 621, 654

629

263

.... 28

416

... 878

... 492

... 683

452

46,47

... 241

, ... ... 394

... 466,477

... ...661

... 150

... 447, 448

403

449, 450, 451

... 167

679

294

... 151,152

224

... 497

48,50

28

85

„. 115

peregrina

peregrinuB

Pericrocotus .

Periopthalmus

Pernis ...

perornata

perpalllda

•perplexa

perturbans

peuqueti

Phatiusa

*ph88a

PhEedyma

phsenicopterus

phsenicozona .

ph^opus

phseoxanthia ...

phEestis

Phaefchon

Phalacrocorax

Pharambara ...

Pharyngomyia...

Phasianus

•Phaudopsis ...

phayrii

Philenora

philippensis ...

philippinas

phillipsi

phipsoni

Phlebohecta ...

Phcenicopteri ...

phoenicopfcerus...

phceuicura

pboenicuroides...

phoenicurus ...

Phormingochilus

Phragmatobia ...

Phryganopsis ...

Phrynella

Phylloscopus ...

Physapteris

Physematium ...

*picta ...

pictula

pictus ...

Pida

Pieris M.

147, 570

PAGE
517

628

569, 627, 709

116

656

518

... 586, 587

... 252,257

607

... 309, 314

225

234

... 167, 176

623

46

506

>

586, 587

158

150

204

230

... 685

... 528

226

... 402

... 503, 587

150

569

,. 298

. 484, 485j 486, 487

226

678

... 568,708

... 382,687

566

144

121

412

... 500, 506

697

... 565", 626

... 246, 247

.
' ... ... 28

. . ... ' 42,685

... 486, 487

37, 345, 536, 615, 697

... 417

171

387,
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Pierinsa ... ,.,

pilamys

pilcheri

pileata

pilorhiza

•piltzi

piunulifera

Pinus

pipiens

Pisara ..,

piscator...

Pitane

plagiator

plagidisca

plagidotata

plagifera

plagiostola

plana

Plauchonia

planchonioides

planicaule

planospira

plataloides

Platigloma

platychlamys ...

platynota

platyphylla

platyrhyncha ...

Platysternidse ...

Platythyrea ...

platyurus

pleione

Plotheia

PlotuP ...

plumbeomicans

plumalis

Podiceps

Podicipes

Poecilotheria 121,

poecilus

poll 138, 385, 386,

Poliosia

politula

pollicaris

polyanthos ...

Polygonum

polygraphalis ...

PAGE

171

357

85

379, 568, 708

51

465, 474

68

531

596, 608, 609

85

361, 373, 619

577

426

514

416

411,674

269

421

253

252,257

659, 660

395, 396

65

448

394, 395

698

84

149

679

53, 314, 315

698

... 341

ol, 269

24, 204

508

224

535

186

122,123,124,125,181,

132, 133

39

887,388,389,390,391,

392, 393, 394, 543

500, 504, 505

... 224

... 97

25

410

79

polymena

Polypodiacese...

polypodioides ...

Polypodium ...

Polyporus

polytes

polyzonaat

Pomatorhinous

Pomatorhmus ..,

Pompilidse

Pompilus

pondieeriana ..

pondicerianus...

Ponera

Ponerii

Ponerinse

porphyraceus ..

Porthesia

postfusca

postica

pestJncisa

postnigra

*postornata ...

Prabhasa -

prselongata

prtesigne

prasena

prasinus

Pratincola

prevostiaua

preywalskiji ..

Primates

princeps

Prinia ...

Prion ... ..

Prionodon

•proboscidaria.

processionalis .

Procodeca

Procyonidae

Prodenia

produeta .

proleuca

*prolifica

promelaena

promethia

pominens

properta

PAGE
- 224

27, 236, 443

35

30,243

720

703

50

383

401, 402, 403

177,178

178

340

384, 627

53, 321, 322, 825, 826

303

52, 330

348,611

423

513

412,413

420

584

85,231,261

507, 508

281

697

512

616

381

616

685

680

69,60

627

151

... 679

256,257

328

413

679

85

673

586, 587

486, 487

589

365,370

586

... 225
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447,

*propolia

Proteles...

protomomelsena

protuberaus

prunifera

*pruinosa

Prunus

Psammodynastes

Psammophis ...

Pseudagenia ...

Pseudoblabes ...

pseudocystopteris

pseudopictus ...

*pseudot«niatns

Psichotoe

Psorophora

PsychidEB

Psychotria

Pteris ...

Pterocarpus

Pterocles

Pterocletes

Pteromys

Pterothysanidss

Pterothysanus...

PtilolEemns

Ptyopterota

pubescens

pudibunda

puella

puer

pulchra

*pulchriventer...

Pulvenaria

pulverulentus ...

pumila...

punctana

punctata

punctatissima ...

punctatus

punctifascia ...

punctifera

punctilineata ...

puuctipes

punctulata

*puiictulatu8 ...

*pnnensis

punicea

puniceus

PAGE
232

299

655

507

85

304, 309

196

349, 617

840,617

178

500, 514

3], 32, 33

.". 604

607

45

605

... 226

71, 73

448, 450, 454, 455, 456

180

...539,540,704,705

678

531, 556

411

... 411

.569

591

468, 469

579, 582

516,517

» 518

31

608

379

349, 617

328

515

...224,504,505,583

325

697

235, 425

510

85

490

687

58, 351

466, 476

584

... 568

•punctiventris.

purpurascens ,

Pydna ...

pyriformis

pyrophylla

*pyrozonis

pyrrhochroma ,

pyrrhodera

Pyrus ...

Python ...

pyxidiferum ,

quadriaurita

qnadrifasciata

.

quadrilinea

quadriplaga

quadriporcafcus

quadrisignata

quadrovata

Querquedula ,

qninata

quinquefascia

*quinquestriata

quisqualis ...

Badena

radians ...

radiatns

radicans

Ballus ...

*rama-varinie .. ...

ramelana

Rana

Raptores

Eatarda

Eatardidsa

rava

Ravadeba

Ravadebra

recta

rectilineata

rectimarginata... ..

religiosa

regalis ...121,123,124,

regulata

repanda

resectam

PAGE
59, 60, 62, 63, 305, 311

225

41, 51

411

452

490

412

47

542

...190, 349,617, 718

26

453, 453, 454, 455, 456

48

268

507

698

509

230

556

454

573

41, 51

46

163

585

... 345, 614

459

379

155

... 512, 513

... 649, 697

399

425

425

577

160

160

408

85

269

622, 624, 628

127, 128, 129, 131,

132, 133

395

263, 407, 408

658
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reticulata

reticulatum

reticulatus

retractum

retrorsa...

revoluta

Ehanghana

rhinoceronis .

Rhinoceros

Ehinolophqs

Rhipidura

rhizophorum .

rhoda ...

rhodina

*rhododendri .

Rhododendron.

Rhodoneura .

Rhodosdiza

Rhodospiza

rhomboidea

Rhopalocera

rhynchops

rhyncops

rhyssolemma .

ribbei ... .

Rimator...

ringvia ... .

•^risii

Risoba ...

rixosus ...

•roberti...

robusta ...

robustirostris ,.

Rodentia

rogeri

rosse

rosea

rosealis

roseate

roseivena

roseus ...

rossii

•rothneyi

rotundiceps

•rotundipennis

rubescens ,.

rubidus

rnbiginea

rubiginosa

80, 328

82

190, 718

265

396

69

499, 504

684

...93, 94, 716

... 191

531, 707

237, 238

420

417, 418, 586

...67,68, 75

68, 69

78, 81, 230

717

708, 717

33,34

157

612

345

396

... 158, 159

404, 581, 706, 707, 708

378

... 59, 60, 331, 332

269

58

806, 311, 564

... ... 264, 615

400, 668

108, 680

...
,

475

... 256

376

... 269

584, 585

591

628, C29

604, 606, C95

55, 56,57,31^% 319

...
. ,. 493

505

, 400, 567

690

269

... 323, 326

rubra

rubi'iCauda

•rubricollis

rubricosa

rubrimargo

rubropygius

rudis

rufa 246,

rufareta...

rufibarbis

ruficaudatus

ruficeps ...

ruficollis

ruficosta

rufidisca

rufifroDB

rufina ...

rnfipes ...

*rufisternis

rufotessallata

rufula ...

*rufulus

rufus ...

rugosum

rugosus

rupina ...

raptifascia

russellii

ruta-muraria

Ruticilla

rutila ...

*ryvesii

sacer

sacra

sagittifera

Salamandridsa

Salassa ...

Salius ...

Salmonidse

Salpinx...

Salpornis

saltator...

Salticus...

sangaris

sanguinea

sappMra

saprosmse ,„ .

PAGE
269

150

... , 51, 224

... 580

B82

c 567

00, 63

247,248,250,622,623, 625

81

... 685

338

416, 707

148, 401

85

589

512

... 541

323, 326, 524

483

267

54

403, 488

345, 615

316, 318, 319, 320

64,65

230

580

353, 354, 620

660

... 655

187,191

... ... 482

151

... 150

314,^15,466,469

571

679

37

178,179,180

119

161

... 194,625

63,64,298

65

...
,

... 47

409

067

256,257

15
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•sarasinorium

sargania

sarmeutosa

Sarrothripa

satarata...

SaturaiadEe

Satyrinse

saiieri ... .

saueri ...

saulit ...

Saxifraga

scabra ...

Sc^odora

Scseorhynchus

.

scalpratum

Scaptesyle

Scaptesylix

Scaptezyle

Sceliphron

ScMma ...

schisticeps

schistisagus

Schistophleps .

schkurii...

scliiickardi

Sciapteron

scintillans

scitaria ...

Sciurus...

Scopelodes

Scops ...

scoteola ...

*BCotopepla

tscotophilmnn

,

scouleri ...

scripta ...

sculptum

Scurria ...

scutellaris

scutulata

scutulatus

secretus

Secusio ...

sedilloti - .

Belca ...

Selva ... ,

semiciucta

semicirculata .
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simplex

sinensis

Binuata ... . ...

sinnosa

sinuosus

sissoo

Sitana

Sitta ... ...

SittidEB

sladeni

smaragdina

smyrnensis

*smytMesii

sobria

soerameringii ...

Solapola

serdida

soi'didatus

solita

sondaicus

sonnerati

Soritja ... . ...

Spalaoidse

Spalseomyrmex

Sparassua

spasma ...

Spatalia

spathipalpis ...

*spatulata

speciosa

speciosus

spectabile

spekei

spelunca3

Bperbius

Sphseropteris ...

Sphenocichla ...

Sphex ..,

Sphinctomyrmex

Sphingidsa

Sphyrsena

spilocephalus ...

spilonota

spilonotus

Spilornis

Spilosoma

spilosomoidea ...

spinescens

spinosa...

PAGE
509

153, 231, 261

, , ... 411,515

51

229

622

340

563, 624, 654

... 654,624

47

... 181,536

.364,379,398,688

... 465,475

515

295

512

... 572,673

490

581

... 192,193

. 383

226

679

303

... 489

... 186, 187

. , ... 43,51

605

73, 74, 76, 266

... 624, 630

... 569, 627

28

. 294

. 35

49, 51

28

564

... 177, 178

54,328

. ... 38,173

357

708

625

194

... 384

499

586

452

698

spiralis

splendens

splendidus

Sporseginthus ..

*squamata

squamatum
squamosa

Squatarola

Stauropns

stellatum •

stelleri

stenocheilos

Stenoloma

stenophylla

Stenophylloides

Etenorhynchus

stentoreus

stenura

Sterna ...

sthenoptera

Stictane...

Sticoponera .

stictoprocta

stigmatifera

Stigmatomma ,

stigmatophora .

stilboides

stolatus ...

sfcolidus...

Stonia ...

Stoparola

streperus

Strepsiceros

Strepsilas

striata ... 123,

striatalis

striativena

striatula

Strictane

strigata

strigatula

strigifera

strigipennis ...

strigivenata

Striglina

strigosa

strigosus ...

structa

Struthiopteris ...

PAGE
348

... 513,621

537

381, 686

400, 403

401

557

146

42, 43

.... 697

447

328

35

449,450

233, 411

401

654

149

... 150,152

509

513, 514

53, 316

269

423

55, 56

269, 591

... 518

...351, 352, 535, 619

150

577

655

... 541, 556

292, 293

145

126,128,129,132,404

81

81

307, 313

502

414

78

507

417,581,583

584, 591

77

35

254

577

... 27
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Sturnidse

Sturnopastor ...

Sturnus

Suana

subangulata

subarquata

subaurana

subaurata

subcervina

subcinerea

Bubcostalis

subdita

subfascia

Bubfasciata

subfusca ... 123,

subindivisa

submarginalis ...

submarginata

subminiatus

subminuta

subornata

siibquinata

subrosealis

subulosalis

subvillosa

subvitrea

suedetica

*sula

sulana ...

sulcata

*sulcato-tesseriiioda . .

.

sulcinodis ... ..

Bu£[usa

sumatrensis ... 683,

sundaici^s

superba...

super ciliaris ...

superpictus

sura

*Burdum ...
, .

...

surijEer

Surniculus

Susica

Suthora

sutorius

swaynei

swettenbaini ...

sycophanta ... ..

Sylvia

PAGE
629

631

629

406

... 51, 538

148

590

223

583

573

80

701, 702, 717

413

420

124,126,131,132

454

47

423

... 351,620

148

518

... 452, 453

82

505

242,243,448

424

36

157

... 165, 176

323, 825, 326

... 323, 326

... 331, 332

583, 584, 588

684, 689, 690, 698

321

557

565

605

-.. 163, 176

... 333, 334

. 698

... 709

259

401

... 622, fi25

289, 298, 299

69

... 178, 179

... 626

Sylviidse

synstictis

SyntomxdEe^

Syntorciis

Syntomoides

syntomoides

Syrastrena

Syscia

Systropha

szovitzii ...

Tachardia

Tachydromus

Tadorna...

tasmatus...

tseniatus

Talpidse...

tamerlauus

Taphriua

taprobanis

Taragama

Tatargina

tau

*tayIori ...

teesa

Tegulata

Temenuchus

tenebrosa

teneiformis

tenuifolia

tenuifolium

Tephrodornis

tephronotus

Teracolus

Terekia ...

Terias ...

terminalis

Termites

ternifolium

te'^serinoda

testacea ...

Testudo...

Tetragnatha

tetragona

Tetraphleps

Teulisna

Thalassiornis

thalictroides

PAGE
625, 654

... 85

37, 45

45,46,47,50,51, 224

.... ... 45, 46

45

... 408

54,329

509, 511

246, 247

538

... 698

187

608

606

679

... 172

453

571

406

... 591

c 572

... 60, 62, 63, 328

628

mi
630

85, 225, 572

46

35

667, 668

... 384, 627

627

341

... 147

704

509

...363, r t, 398, 557

... 30

... 323, 325

258,328,413

340

478, 479

508

262

507

... 19
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Thalpocharis ...

Thamnobia

Thamnopteris ...

theas

Theleticopis ...

thelypteroides

theobaldi

Theretra • ...

Therobia ..:

Thiacidas

Thiorbia

ThomisidsB

thoracica

Thosea...

Thumatha
thwaitesii

Thynnus
thyrEeus

Thyrassia

Thyrgorin*

Thyrididsl

thyridophora ..

Thysanopteryx

Thysouitis

tickelli ...

Tiga ...

tigrina ...

tigrinus...

Tigrioides

TimeliinsB

Tineidaa

tiphia ...

Tolpia ... . ,.

tomentosus

Topomes .

torquatub

toriida ...

tortriceHa

tortricc Jes

Tortr %

tortuo. ..

Tospiti^...

Totanus ...

Trabala...

trachiu ...

Tragulns

•transecta

tran' irens

. ttp irsa

PAGE
538

318

... 459

67, 68, 75, 257

487

C68, 669, 670

... 350,618

.. ... 39,51

... 683,685

,. • 413

... 51

497

46,268

85, 231, 259

... 502, 577

... ... 73

... 357

... S96

224

499

77,229

423

... 507

.. 168, 169, 170, 176

... 569, 687

708

.. ..V 46,649

121

./•• ... ... 505

... 707

... 225

623,712

591

256

... ' 234

528

409

..4 ... ... 515

507

500,516

673

590

... ... 147,148

410

396

679,680,681

43,51

69,70

314,419,514

Trapeziopelta ...

Trianeura " ...

TrichEeta

Trichiura

Trichocerota ...

Trichogyia

Tricliolepis

Tpichomanes ...

trichomanes ...

trichcpteroides

tricbosticha ...

tricolor •

Tridaena

trifasciata ...

trigona

trigonata

trilobitiformis

trimaculata ...

Trimeresurns ...

trimeronalis ...

Tringa

triopus

tripartita

Triplophleps ...

tripudians

Tripura

Trirhinopholis...

Trischalis

tristis
'

Trisula

trit^niorhynchtis

tritscbleri

trivirgatus

•trizonata

Trochalopternm

Tropacme

Tropidonotus ...

truncata ...

tubinaris ...

tumida ... ...

tunbridgense ...

Turdidfe ...

Turdimis

tiirueri

turner!

tympanistis ...

typhla

Typhlopone ...

Typhlops

.

PAGE
820

228

45,46

409

44

265,266

577

26

657

588

43

83,515,718

557

895, 590

325

340

66,68,75

... 519,520

350,619

... 77

148, 149

170, 176

259, 586

265

... 348, 349, 553, 617

... 512

553

503, 590

... 81,180,626,680

269

606

319

655

43

401

603,591

351,373,535,637,619

324, 327

185

507, 508

... 26

655

654

... ,..466

526

85

329

462, 463, 464

...341,352,620,697
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nda

umbellatum

umbrifera

umbrosa

umbrosus

undata ...

andulifera

, undulosa

Ungulata

unicolor

unicornis

unifascia

uniformis

unilaterale

uniplaga

•univitta

Upupa ...

, Uria

Uroloncha

Uropeltidse

-ursina ...

Urticacete

Utriculifera

, vagaus ...

vagesa

valakadien

Vamuna
!

vaiana

Varanus

varia

varians ...

variegata

varius ...

velata

velutina

venator ...

venatoria

venosa ...

venosata

ventralis

venustum

vereda ..,

; vermiculatus
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