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Genus—GALLOPERDIX.
^

Gallopkrdix spadicea spadicea.

The Red Spur-Fojci.

The genus Gallojjerdix contains a group of small game-birds

entirely confined to India and Ceylon. In general appearance

they are half-way between the Jungle-Fowl and the Partridges;

they have the general carriage of small hens, but their tails, though

much longer than those of the Partridges, are carried in the same

manner, and not erect as in the true Jungle-Fowl.

The moult of the tail feathers is not as yet known, so for the pre-

sent I propose to retain these birds amongst the Perdicincb or

Partridges, though in many ways they show a close affinity to the

Phasianince.

The wing is short and rounded, the first primary the shortest,

and the fifth or sixth longest or equal. The tail consists of fourteen

feathers, slightly graduated, and about two-thirds, or rather more,

the length of the wing. The tarsus is long and stoutly built, and

has twot three, and rarely even four spurs, the numbers on the two

legs often being unequal. Even the female usually has a spur on

either leg, and often two on one or both of them.

There is no wattle or comb as in the Jungle-fowl, but there
^

is

a naked space round the eye of a dull brick-red colour, which

becomes markedly brighter in the breeding season.

-O
^/
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There are three known species of this genus, and it is further

necessary to sub-divide one of them, G. spadicea, into three races

which are easily distinguished from one another and of which each

occupies a well-defined ai*ea.

I adopt Blanford's key as it stands, as no better can be made.

Key to Species.

A. Two or three spurs on each tarsus.

a. Breast chiefly chestnut or rufous ...G. spadicea c?

h. Breast buff" with black spots ... ...G. lunulata ,^

G. Breast chiefly white ... ... ...G. hicalcarata (^

B. Rarely more than one spur on one leg

and two on the other.

d. Breast chestnut with black tips to feathers G. spadicea 5
e. Breast ochreous brown ... ... ...G. lunulata ^

f. Breast chestnut without black tips to

feathers ... ... ... ...G. hicalcarata $

Galloperdix spadicea.

Key to Sub-Species.

A. General colour chestnut, crown brown ...G. s. spadicea (^

B. General colour very bright chestnut, crown
blackish ... ... ... ... ...G.s.stewarti,^

G. General colour greyish chestnut paler every-

where ... ... ... ... ..,G. s. caurina (^

JD. Above grey with only faint rufous tinge ...G. s. spadicea 5
i?. Above rufescent grey and darker generally.G^. s. stewarti 5
F. Very pale with no rufous tinge ... ...G.s. caurina 5

The Red Spur-Fowl was originally described from Madagascar
into which island it had apparently been introduced from India.

Gray (111. Ind. Orn. II., pi. 42) describes the bird as being the
" Kohee-tree of the Mahrattas ". His Pohjflectron northice is des-

cribed from a female, but no locality is given, and, finally, Blyth's

Galloperdix spadiceus is described as coming from Central and South
India. We may therefore fix the type locality as Ootacamund in

the Nilghiri Hills of South Central India.

Galloperdix spadicea spadicea.

The Red Spur-Fowl.

La Perdix rouge de Madagascar,— Sonnerat, Voy. Ind. Orient, ii., p. 169
(1782).

Brown African Partridge,—Lath, Gen. Syn. pt. ii., p. 759 (1788) (Ma-
dagascar.)

Tetrao spadiceus,—Gmel. Syst. Nat. 1, pt. ii., p. 759 (1788) (Madagascar)
Perdix spadicea,—Bonnat. Tabl. Encycl. Meth. 1, p. 208 (1791) (Madagas-

car ) ; Temm., Pig. et Gall, iii., p. 315, 719 (1815) (Madagascar), Less.;

Traite 'd' Orn., p. 504 (1831) (Senegal) ; Gray, in Griffith's ed. Cuv. iii.,

p. 47 (1829) (Madagascar).
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Francolinus spadiceus,—Gray, TIL Ind. Orn. ii., pi. 42, fig. 2 (1834).
Polyplectron northice, - Gray, III. Ind. Orn. ii., pi. 43, fig. 1 (1834) (female).
Ithaginis northice,—Gray, List of Birds pt. iii.. Gall. p. 32 (1844).

Ithaginis madagascariensU,—Gray, (nee. Tetrao madagarensis, Scop.) List

of B. pt. iii., Gall. p. 32 (1844); id. Gen. B. iii. p. 504 (1846).

Galloperdix spadiceus,—Mc. Master, J. A. S. B. xl., pt. 2, p. 215 (1845) ;

Blyth, Cat. Mus. As Soc, p. 241 (1849) (C. and S. India) ; Gould, Birds
Asia, vi., pi. 68 (1854) ; Jerdon, Birds of India, iii., p. 541 (1863) : Hume,
Nests and Eggs, Ind. B., p. 532 (1873): Fairb., Str. Feath. v., p. 409 (1877)
(Palani Hills) ; Ball., Str. Feath. v., p. 418 (1877) (Mahanadi and Godaveri
Rivers) ; Marshall, Birds' Nests Ind., p. 59 (1877) ; Hume & Marshall
Game B. Ind. 1, p. 247, pi. (1878) ; Davidson and Wendon, Str.,

Feath. vii., p. 87 (1878) (Deccan) ; Ball, Str. Feath. vii., p. 225

(1878) (Ganges to Godaveri) ; Vidal, Str. Feath. ix., p. 76 (1880) (S.

Konkan); Butler, Str. Feath. ix., p. 422 (1880) (Deccan and S. Mahratta
Country) ; Davidson, Str. Feath. x., p. 316 (1882) (W. Khandeish)

;

Davison, Str. Feath, x., p. 410 (1883) (Nilghiris, Wynaad and Mysore)
;

Swinhoe and Barnes, Ibis, 1885, p. 131 (Central India) ; Taylor, Str. Feath,

X., p. 1164 (Manzurabar, Mysore) p. 531 (1887) (Orissa) ; Terry, Str. Feath.

X., p. 479 (1887) (Palani Hills) ; Barnes, Birds Bombay, p. 305 (1885) ; Gates,

ed. Hume's Nests and eggs iii., p. 423 (1890) ; Davidson, J. B. N. H. Soc.

vi., p. 340 (1891) (Kanara) ; Sharpe, J. ibid, ix., p. 487 (1895) ;
(Coonoor)

;

Davidson, ibid, xii
, p. 63 (1898) (Kanara) ; Dewar, ibid, xvi., p. 495 (1905)

(Madras).
Hepburnia spadicea,—Hartl., Orn. Beits. Madag. p. 68 (1861) (Madagascar).

Ithaginis spadiceus,—Gray, List. Gall. Brit. Mus., p. 47 (1867).

Galloperdix spadicea,—Blyth, Ibis, 1867, p. 157 (Oudh, Gorakhpur) ; Elwes,

Ibis, 1870, p. 528 (Cardamum Hills) ; Blanford, Journ. A. S. Bengal xxxviii.,

pt. ii., p. 189 ; Ogilvie-Grant, Cat. Birds B. M. xxii., p. 261 (1893) ;
id.,

Man. Game B. 1, p. 206 (1895); Blanford, Faun. Brit. Ind. iv., p. 106

(1898) ; Gates, Mon. Game Birds Ind. 1, p. 215 (1898).

Hepburnia spadiceus,— Ball, Str. Feath. ii., p. 426 (1874) (Chota Nagpur),

iii., p. 294 (1875).

Galloperdix spadicea,—Gates, Cat. Birds Eggs Brit. Mus. 1, p. 49, pi. iv.,

fig. 4 (1901) (Egg).

VERNACULAR NAMES.—Ghota. Jungli Murghi {Hin. Cent. Provinces,

4-c.) ; Chakotri, Kokatri {Mahr. Syhadri Range) ; Kustoor (Mahr. Deccan)
;

Sarawa-Koli (Tamil) ; Yerra-Kodi, Jita-Kodi (Tel.)

Bescriiotion—Adult Male.—C!rown and nape dark broMm shading

into pale brown on the hind neck and into sandy brown or bufF

on the forehead. Upper back, scapulars and inter-scapulars rufous

chestnut, each feather margined with pale greyish-brown ; lower

back, rump and upper tail-coverts chestnut, finely vermiculated

with broken bars of black ; visible portions of tail the same, but

the inner webs blackish on all but the central pair of rectrices and

almost entirely black on the outermost.

Median and greater wing-coverts like the lower back, and lesser

wing-coverts like the upper back
;

quills dark brown, the outer

secondaries with chestnut buff mottling on the outer webs, and

inner secondaries like the lower back ; under aspect of wing lighter

brown.

Below, chin whitish-brown, grading into silvery brown on the

cheeks, ear-coverts, and sides of the throat ; breast, flanks and
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abdomen above vent chestnut, each feather margined with pale

chestnut buff; thighs, vent and posterior flanks dull brown ; under

tail-coverts brown, or chestnut brown, vermiculated with black.

The sparse feathers on the naked part round the eye are dark

brown, but hardly show except in a fine line under the lower

eyelid.

Individuals, both of typical specimens of spadicea and of its tM'O

races, have a few of the feathers of the breast with grey centres,

which, as Ogilvie-Grant has pointed out, appear to be indicative

neither of age, locality nor season.

Colours of Soft Parts.—Iris yellow, yellowish brown or dull

hazel brown ; naked skin round the eye brick-red, dull and often

somewhat livid in the non-breeding season, but brighter and redder

in the breeding season ; bill horny-brown, reddish at the base and

paler on the lower mandible ; legs generally reddish brick, often

reddish-brown, sometimes almost reddish-yellow or, ver}^ rarely,

with a faint greenish tinge ; spurs dull horny brown.

Measureirvents.—Wing from 145 to 166 mm., average 32 speci-

mens, 156-1 mm.; tail from 123 to 147 mm., ayerage 137*5 mm.;
tarsus from 48 to 52 mm.; bill from front about 20 mm., from

gape rather over 25 mm.
Adult Female.—Forehead sandy brown, changing to brown and

blackisli-brown on crown and nape; neck dark brown. Back, sca-

pulars and wing-coverts grey or sandy, rarely with a faint rufous

tinge, each feather with two bold bars of black ; rump and upper

tail-coverts the same, but with less black and, generalljr, a more

rufous tinge ; tail blackish, the central feathers with mottled bars

Qf buff or rufous, decreasing in extent until they only form a

mottled edging to the outermost.

Chin and throat almost white, changing to dirty pale brown on

foreneck ; breast and flanks rather pale chestnut rufous, each fea-

ther with a terminal band of black, lessening in extent towards the

vent ; the posterior flanks often mottled with black in addition to

the bars ; vent and under tail-covert dull brown, the latter mottled

with black and rufous or sandy.

The extent of the black on the lower parts varies considerably, in

some the extreme upper breast and anterior flanks being very heavily

barred. Wing-coverts and innermost secondaries like the back

;

primaries and outer secondaries amber brown.

Colours of Soft Parts.—As in the male, but the bare skin round

the eye is cKTiler and less clear a red, and the legs never become so

red as they do in some breeding males and often are more brown

or even greenish-brown.

2Ieasitrements.—Wing from 134 to 163 mm., average of 24 speci-

mens 150*1 mm.; tail from 118 to 146 mm., average 129*1

mm.* tarsus 45 to 49 mm. ; bill from front about 20 mm., and



THE .GAME BIRDS OF INDIA, 5

from gape about 24 mm. Nearly all females have some sio-us of
spurs, many have a well developed spur on one or both legs, and a
few have two spurs on one leg and one on the other, and occasion-
ally have two on both legs.

The Youwj Male is like the female, but is more richly and deeply
coloured, with more black in proportion to the buff and rufous.

The Yoicng Male in first xjlwrtiage is like the female, but more
dark and rich in general tint, and the tail is deep chestnut with
definite bars of black.

Distribution.—The Red Spur-Fowl is found over a verj^ wide
area, although it is rather scattered in its distribution. It is found
in the Terai below the Central Himalayas in Western Nepal to

Goruckpur ; it is common in practicall}^ all the well-wooded hill

ranges throughout Central India from Saugor to Rajmahal and Nya
Dumkah, though it appears to have now practically disappeared from
the latter district. South of this it is found in suitable localities in

Central India, Orissa and Madras wherever there are broken hills

well covered with forests or bamboo jungle. Birds from Mysore
and North-East Coimbatore are of the typical race, and this extends

at least as far South-East as the Palni Hills, latitude 10*^.

In South-East Bengal it is undoubtedly becoming more rare. In
1883 when stationed in the Santhal Parganas it formed a not very

rare item in our miscellaneous bags, but I hear that now it is never

seen ; in Madras, however, where it is to some extent preserved, it

appears to be steadily increasing in numbers, and it is very

common on all the Hill Ranges from the foot hills to 4,000 feet

or more.

It extends into the Bombay Presidency South of Rajputana and

the Mahableshwar birds referred to by Blanford are far nearer true

spadicea than to caiirina.

On the Malabar Coast North of Travancore specimens appear to

assume a somewhat richer colour, and three specimens procured

there by Chapman and now in the British Museum series are about

half-way in depth of colouring between sjiaclicea and stetvarti, but

have not the bright tint of the latter bird, so for the present I retain

them under the typical name.

Nidification.—The breeding season of the Red Spur-Fowl varies

very greatly in different portions of its habitat, and even in single

areas is somewhat erratic. In the South and Central portion of its

habitat its eggs may be taken any time from February to June,

March being, perhaps the month in which most are found. It has

generally been credited with having a second brood in September

to November, but I can trace no grounds for this, and such an

occurrence must be quite exceptional.

It breeds from the foot hills at all heights up to 5,000 feet, and

sometimes in the Southern Hill Ranges up to 6,000 feet or more.
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Most birds, however, will be found breeding in these hills between

2,000 and 4,000 feet. They make no real nest, but lay their eggs

in some small hollow, either scratched out by themselves or a natu-

ral one, not infrequently they are laid on the flat ground, and are

only kept together by the fallen leaves and rubbish under and
around them. The majority of nests will be found in fau'ly thick

scrub jungle, forest or bamboo jungle, and the latter, especially

where there is plentiful undergrowth, is a favourite breeding haunt

over much of its area. It does not appear necessary for the jungle

to be very extensive, and in Chota Nagpore it was sometimes found

breeding in quite small patches of Scd and scrub surrounded with

small fields of cultivation.

The number of eggs laid is 2 to 5, and undoubtedly the normal

full clutch is 3. I have never seen more than 4 myself, one taken

by Mr. Vidal and one taken by Mr. J. Davidson in Kanara. The
latter, who took very many nests of this Spur-Fowl in Kanara and
Nasik, never found more than 4 in a clutch, and that number only

two or three times in some 50 or 60 clutches. On the other hand
two eggs only are often found incubated.

The stories of the large number of eggs laid seem to be founded

only on native reports; Miss Cockburn, who made many of her

notes on such authority, says that they lay from 6 to 10 eggs, but
she writes of the Nilgiris where everyone else has found only 2, 3,

or rarely 4 eggs in a clutch except Davison, who says he has rarely

found more than 5. Hume t/iinlcs it lays from 4 to 7 eggs, but
apparently he too writes on rumours chiefl};-, though it must be
noted that Darling records one nest of 7 eggs and two of 5.

The eggs are miniature fowls eggs, on the whole rather narrower
in proportion to their length, and perhaps slightly more pointed.

The shell is very stout, and the texture fine and close, and the sur-

face smooth and often with a slight gloss.

Hume gives the average of 25 eggs as 46-6 x 34-0 mm. 36 mea-
sured by myself have averaged much smaller, i. e., 38'9 x 29-2 mm.,
whilst the average of Hume's eggs now in the British Museum is

42-8 X 31-8 mm. The largest egg both in length and breadth I

have been able to measure is 46-9x36-3 mm., and the smallest in

both length and breadth is 37-7 x 28-1 mm.
It is probable that these birds pair for life ; the cock is certainly

monogamous and keeps close to the hen whilst she is sitting and
helps her to rear and look after the chicks when hatched. The
hen is a very close sitter, and Hume writes that he has twice known
.one to be caught by natives on the nests.

General Habits.—The Eed Spur-Fowl is found from practically

the level of the Sea up to 5,000 feet, wandering above this up to

6,000 feet, and even 7,500 feet, but it does not appear to be found
anywhere in the true plains ; it is essential that there should be
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ample cover and that it should be in broken hilly country. As
regards the kind of cover it frequents, this does not really seem
to matter much. It is sometimes found in tJiick evergreen forest,

but more often in thick scrub, in bamboo jungle and the dense
undergrowth of Sal and other deciduous forest. At other times it

may haunt well wooded nuUas and ravines of scattered patches of

Jungle in more or less open or cultivated ground.

It is not a gregarious bird, and when found in small parties up
to some half dozen or so, these consist only of the two old birds

with their last brood, and before the breeding season commences
the latter disperse to take up their own domestic responsibilities.

I have never heard of the Spur-Fowl being especially made
the object of a day's sport ; the few one gets are nearly always part

of a mixed bag made when one is shooting game driven by
a line of beaters. Under these circumstances one never seems

to get many, even where they are most common, for they

ai'e such confirmed runners and skulkers that they are most
difficult to flush, and prefer to race across from one patch of

Jungle to another rather than trust to their wings. They are

splendid runners, and dodge Irom one bush to another at such

a pace that it is really just as sporting to treat them like

rabbits on the ground rather than wait ibr the chance of their

flying when they offer a very easy shot. If forced to fly

they get up with a great fluster and flapping of wings, btit

their speed is by no means commensurate with the noise,

consisting of a few flaps and beats, then a sail of a few

yards, another few beats, and a headlong dive into cover.

When rising, they always utter a chuckling noise which reminds

one much of an old barnj'^ard hen which has been frightened,

but they cannot emit nearly such heart-rending cries as the latter

bird. The crow of the cocks in the breeding season is much
the same kind of call, and the conversational notes of a

separated family are merely subdued and modified versions of

the same.

In the mornings and evenings they frequently come out into

the open to feed, especially where small patches of cultivation

intersect their forests and jungles. In the Hazaribagh and Ranchi

districts we often found them quite in the open feeding on the

fallen berries of the Ber bushes scattered about on the broken hill

sides and more than once we turned them out of millet and ripe

rice in the very early mornings in the cold weather.

They feed on both an insect and vegetable diet, and as Hume
records " their food consists chiefly of grain and seeds of all kinds,

and small jungle fruit, the berries of the dwarf Zizphus (Jher

bery), the figs of the Peepul and its congeners, but I have often

found the remains of bugs, beetles, and other insects in then-
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crops mixed with these." I have also found their crops full of a

millet (Bajra) and of paddy.

They are very good eating and are better and more gamj^ than

most of our Indian partridges. No finer way of cooking them can

be found than rolling them up in a ball of clay and roasting them
in the ashes of a good strong fire. They should be rolled up, fea-

thers, entrails and all, and then when the burnt clay is broken open

the feathers and skin will come away with the clay, and a most

juicy morsel remain to be eaten.

Galloperdix spadicea stewarti.

Stewart's Red Spur-Fowl.

Galloperdix spadiceus.—Blyth, Oat. Mus. As. Soc, p.241 (1849) (part) ; Da-
vison, Str. Feath. x., p 410 (1883) (part) ; Bourdillon, J. B. N.H. Soc. xvi.,

p. 4. (1904) (Travancore).

Galloperdix spadicea.—Ogilvie-Grant, Cat. B. M. sxii. p. 261 (1893)
(part) ; id, Man. Game-B. i., p. 206 (1895) (part) ; Blanford, Avi. Brit.

In. iv., p. 106 (1898) (part): Gates, Man. Game-d. In. i., p. 215 (1898)
(part)

.

Gallopardic spadicea steivarti.—Stuart Baker, Bull. B. O. C. xL, p. 18

(1919). (Aneichardi Travancore).

VERNACULAR NAMES.—Senavoo Koli(7awu7, Travancore).

lescription—Adult Male.—Similar to G. s. spadicea, but very much
more richly coloured ; the crown is practically black, and the whole

of the upper parts are a bright chestnut rufous, the pale borders to

the feathers being absent or obsolete, the vermiculations on the

lower back entirely absent and on rump and upper tail-coverts al-

most so. Below the colour is equally intensified and rich, and the

chestnut colour extends right back behind the vent and on to the

posterior flanks.

The type male has some grey spots on the breast, but this is

probably only an individual characteristic, as two males obtained by
Surgeon-Major Fry at Trevandrum have no such spots. It should,

however, be noted that whereas these spots in typical spadicea are

more or less circular in this bird the}^ are heartshaped, and they

are also bordered with black, a feature oi\\j seen, and that very

faintly, in one other specimen of true spadicea from Ootaca-

mund.
Colours of Soft Parts as in G. s. spadicea.

Measurements.—Wing, 145 to 161 mm., average 10 specimens,

154-5 mm.; tail, 123 mm. to 140 mm., average 129*6 mm.; tarsus,

about 50 mm.
Adult Female.—Difiers from the adult female of spadicea in the

same way as the male differs from the male of that bird. The
colour generally is very rich and very strongly suffused with

rufous both above and below, and altogether it is a brighter,

much handsomer bird than is the typical form.
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The extent of the black markings varies to the same degree as

in that bird, but they are generall}^ bolder, and in one bird the

smaller vermiculations are entirely'' wanting on the upper surface,

the black being restricted to bold bars.

Colours of Soft Parts as in G. s. simdicea.

Measurements.—Wing, 148-150 mm. (4 specimens); tail,

125-129 mm.; tarsus, about 48 mm.; spurs, from one on each leg

to two on each leg, up to 15 mm. long.

The Young Male differs from the young male of tj^pical sijadicea

in being niTich more richly coloured. The upper parts are rufous

with the black bars reduced to stria3, whilst the breast and lower

parts are bright chestnut brick -red with the black markings

showing merely as black shaft lines on the extreme upper breast

and foreneck, and as obsolete bars elsewhere.

Distribution.-—Travaiicore only, between the foot hills and 3,500

feet.

Nidiiication.—The Travancore Spur-Fowl breeds during Febru-

ary and March, and it is during these two months only that Mr.

Stewart obtained all his eggs. The nest-hole is always scraped

in dense cover, and most often in some almost impenetrable cane

brake in evergreen forest. Less often it is placed under a bush

or a mass of creepers, and it may also occasionally be found in

thick bamboo jungle. Like G. spaiicea it makes no nest, the

only materials used being the fallen leaves and rubbish accumu-

lated on the ground.

The eggs number 2 or 3 only, and whilst Mr. Stewart has

never seen or heard of more than 3, he has often taken 2 well

incubated.

The eggs are, of course, quite inseparable from those of G. s.

simdicea.

The average of 24 eggs is almost exactly 40 x 30 mm. The

largest I have measured in length and breadth was 41*7 x 31 -1

mm., and the smallest in length and breadth were 39-1 x 30-2

mm. and 40*7 x 28-3 mm. respectively.

The cock is monogamous, and Mr. Stewart thinks they pro-

babl}^ pair for life, and as with the common Red Spur-Fowl, the

cock bird proves an excellent father and husband.

They seem to breed only in the area of heaviest rainfall, to

which fact is due their brilliant and dark colouration. The

average rainfall is about 150 inches or more annually, an amount

greatly in excess of that falling over the greater part of the range

of the tyjaical bird.

General Habits.—This Spur-Fowl is very common in Travancore

on the Shinkotta Hills between 1,000 and 3,000 feet, being more

common at elevations half-way between these two extremes, and

sometimes being found still lower than 1,000 feet. They are

2
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essentially birds of thick cover, and will never be found on the

open bare lands so common in parts of Travancore, nor indeed

will they often be found in scrub or thick grass, though they

frequent the dense patches of Lantana bush in the mornings and

evenings, greedily eating the berries and the white ants- -or

termites—which are as plentiful as the berries.

Their home is in the depths of evergreen Jungle, and less often

in heavy bamboo jungle, and here, as one wanders gun in hand,

they may often be heard rustling about amongst the fallen leaves,

a habit which has bestowed upon them the Tamil name of Saravoo

Koli or Dry-leaves Fowl.

Less often than they are heard they may be seen scuttling across

some more open glade or forest path, and a hasty snap shot obtains

a dinner worthy of an epicure. If put up by dogs, they invariably

take to trees, and if so treed it is then easy to pot them as they
sit. They are poor flyers, though like many others who are poor

performers, they are very noisy, making a great fluster in rising,

and a loud whirr as they fly.

Mr. J . Stewart, to whom I owe the foregoing notes, says that

he has never attempt- d to make a bag of Spur-Fowl, but has

several times got 4 or 5 in a morning's or evening's walk. They
were most often met with when one was after big game, and in

conseqi^ence escaped without being fired at.

When disturbed, the}^ utter a chattering cry, and after a pair

or a family have been put up and separated, they continue to call to

one another until all have been reunited.

The cocks are not noisy birds, but crow, ifone can call their chuck-
ling cry a crow, regulai-ly in the mornings and evenings during the

breeding season. One would have expected birds so well armed
with weapons of ojEfence to be exceptionally combative, but I can
find no support for such an idea, and Mr. Stewart informs me that

he has never come across them fighting or obtained any evidence,

native or otherwise, to make him think they are at all pugilistic by
nature.

They are difiicult birds to rear, and Mr. Stewart never succeeded
in bringing them up. His most successful attempt was with some
birds which grew half-way to maturity, and then all died after

their first meal of paddy, a food substituted too suddenly for their

previous diet of white ants.

They have, however, been reared in the Trevandrum Zoological

Gardens, where they lived in amity with some Grey Jungle-Fowl.
They feed on a mixed diet of insects, fruit and grain, and in the

mornings and evenings are very fond of scratching about and feeding

in the intensely thick secondary growth which so soon covers the

deserted cofiee clearings. They do not, however, ever haunt the

more open coffee which is being cultivated.
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Galloperdtx spadicea caurina.

The Aravalli Spur-Fowl.

Galloperdix spadicea var caurina,—Blanford, Avi. Brit. In. iv., p. 107

(1898).
Francolinus spadiceus,— Gray, 111. Ind. Orn. ii., pi. 42, fig. 2 (1834) (part).

Polyplectron northicp,—Gvaj, 111. Ind. Orn. ii., pi. 43, fig. 1 (1834) (part).

Ithaginis northiai,—Gray, List of B., pt. iii., Gall. p. 32 (1844) (part).

Galloperdix spadiceus,—Bljth., Cat. Mus. As. Soc, p. 241 (1849) (part);

Butler, Str. Feath iv., p. 5 (1876) (Aboo and N. Guzerat) ; Fairbank, ibid,

iv., pp. 251, 262 (1876) (Khandala, Mahableswar and Ghat Range);

Butler, ibid, v., p. 222 (1877) (Aboo); Hume and Marsh, Game-B. i., p.

247 (1878); Butler, Cat. B. of Sind, p. 54 (1879) (Aboo).

Galloperdix .spf/rficm,—Ogilvie- Grant, Cat. B. B. M. xxii., p. 261 (part),

(1893) ; id, Man. Game-B. i., p. 206 (1895) (part) ; Blanford, Avi. Brit. In.

iv., p. 106 (1898) (part) ; Gates, Man. Game-B, In. i., p. 215 (1898) (part).

Description—Adult Male.—Differs from the adult male of spadicea

in being everywhere much paler; on the upper parts the chestnut

centres of the feathers are paler, and the grey margins wider;

below the tint is much paler over the whole surface.

Colours of Soft Parts.—" Legs and feet coral red; bill dusky

reddish; irides light brown" (G. King).

Meastirements.—Wing, 153 to 173 mm., average 8 specimens,

159-7 mm.; tail, 116 to 13G mm., average 123 mm.; tarsus, 49 to 41

mm. ; bill from front about 21 mm. and from gape about 26 mm.
" Weight 8^ to 10 ozs. " (G. King).

Adult Female.—Very much paler both above and below than

the female of G. s. spadicea; the black bars and markings are

almost absent, being confined to narrow broken streaks on either

side of the shaft and to dull mottlings on the inner secondaries.

Below the chestnut is much paler, and the feathers are edged with

paler grey, whilst the black markings are greatly reduced in

amount. On the whole the differences between the females of this

race and Q. s. spadAcea is even more marked than it is in the males.

Colours of Soft Parts.— " Legs and feet orange red to coral red;

bill dusky red, irides dull yellow." (G. King).

Measurements.—Wing, 154-171 mm. (3 specimens); tail, 120 to

130 mm.; bill from front about 21 mm. and from gape about 2o

mm. ; tarsus, 49 to 51 mm.
" Weight, 8 ozs. " (G. King).

Bistrihution.—The Aravalli Hills and Udaipur only. The

birds from the Bombay Presidency South of these hills are at once

strikingly darker and more chestnut than the Mt. Abu birds, and

are nearer to the typical form, although somewhat paler and more

grey than specimens from the Nilghiris and hill ranges of South

India. These cannot, however, be given a name, as it is quite

impossible to define any area for any special degree of depth of

colouring.
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Nidification.—I can find nothing beyond what is recorded in

Hume's Nests and Eggs.

From Aboo Dr. King writes to me :

—

" This species is common at Aboo in the valleys,

" ranging as high as 4,000 feet, but is most plentiful from
" about 1,500 to 3,000 feet above the sea. It prefers

" dense jungle about nullahs, and where there is a thick
" undergrowth and especially where there is much bamboo.

" I never took the nest myself, but its eggs were
" brought to me in the early part of May, and my shikaris

" and the Bheels emploj^ed said that the nests were flat and
" shallow, composed of diVj bamboo leaves placed under, or
" even in the middle of, clumps of bamboo, in the deeper

"valleys."

Col. Butler also wrote :

—

" The Red Spur-Fowl is common all along the
" Aravallis. It is usually found singly or in pairs, and
"breeds like the last species during the hot weather, but
" I have often seen the chicks with the old birds after they
" have been hatched in May and June."

I have not seen enough of these eggs to say whether they vary
in size from those of the other races, but otherwise they are, of

course, quite indistinguishable.

A pair in the British Museum measure 46"2x32-6mm., and
44' 7 X 31 "5 mm. and a clutch of 3 in my own collection taken
by Mr. Vidal measure 35-8 x 27-0 mm., 35*6 x 26-8 mm.
and 36*5 x 26*4 mm. These are almost certainly abnormally
small.

General Habits.—Like those of G. s. spadicea, but the Aravalli

Spur-Fowl is less of a dense forest and thick jungle haunter than
is that bird, and may be foiind more often in comparatively open
forests and thin iungle.

It inhabits a country of comparatively small rain-fall, and
less luxuriant vegetation hence its pale colouration. It is very
common throughout the Aravalli Hills and the lower hills in

Udaipur.

Col. Butler says that it is " common all along the Aravallis. It

is usually found singly or in pairs and breeds during the hot

weather. "

GaLLOPERDIX LUNULATA.

The Painted Spur-Fowl.

Curria Partridge,—^Lath., Gen. Hist, viii., p. 270 (1823) (India).

Perdix lunulata,—Valenc. & Diet. Sci. Nat. xxxviii., p. 446 (1825)
(Bengal) ; Gray in Griffiths, ed. Cuv. iii., p. 48 (1829) (Bengal) ; Lesson,
Traite, d'Orn, p. 504 (1831).
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Perdi.v hardwickii,—Gray in Griffiths" ed. Cuv. lii., p. 48 (1829) • Id
iii., Ind. Zool. 1, pi. 52 (1830-32).

Francolinus nivosus,—Delessert, Mag. de Zool. Ois., pi. 18 (Text) (1840) •

Id. Rev. Zool. 1840, p. 100 (Bengal).
'

Francolinus hardwickii,—Delessert, Voy. dans V Inde, p. 26, pi. 10 (1843)
(Pondicherry).

Ithaginis lunulatus,—Gray, List of Birds, pt. iii., Gall. p. 32 (1844).
Galloperdi.v lunulosa,— Blyth, Cat. Mus. As. Soc, p. 241 (1849) (Rajmahl.);

Gould, B. Asia vi., pi. 69 (1854) ; Sclater & Wolf, Zool. Sket. 2, pi. 41
(1861) ; Beavan, Ibis, 1868, p. 382 (Maunbhum) ; Blanford, Journ. As. Soc.
Beng. xxxviii., pt. 2, p. 189 (1869) (Nagpur).

Galloperdiv lunulosus,—Jerdon, B. India iii., p. 543 (1863) ; Marshall, B.
Nest Ind., p. 59 (1877) ; Hume & Marshall, Game B. Ind., 1 pi. (1878).

Galloperdix lunulatus.—Hume, Nests and Eggs, Ind. B., p. 533 (1873)
;

Ball, Str. Feath. ii., p. 427 (1874) (Chota Nagpur), v., p. 418 (1877) (Maha-
nadi & Godaveri Rivers) ; vii., p. 225 (1878) (Ganges to Godaveri) ; Hume
& Marshall, Game-B. Ind. 1, p. 254, pi. (1878) ; Markham, Str. F. ix., p.

206 (1880) (Allahabad) ; Butler, ibid, ix., p. 422 (1880) (Belgaimi Dist.)
;

Davison, ibid, x., p. 410 (1883) (Nilghiris) ; Barnes, Birds Bombay, p. 306
(1885) ; Taylor, Str. F. x., p. 531 (1887) (Orissa) ; Gates, ed. Hume's Nests

-oo'-

Galloperdix lunulata,—Ogilvie-Grant, Cat. Birds B. M. xxii., p. 263 (1893);
Markham, Journ Bomb. N. H. Soc. ix., p. 35 (1894) (Ken. R.) ; id., Man.
Game-Birds I., p. 209 (1895) ; Gates, Man. Game-B. I., p. 220 (1898) ;

Blanford, Faun. Brit. Ind. iv., p. 108 (1898) ; Finn, Ibis, 1899, p. 472; King,
Journ. Bomb. N. H. Soc. xxi., p. 100 (1911) (Saugor) ; Whitehead, ibid,

xxi., p. 16(3 (1911) (Schose); Pitman, ibid, xxii., p. 801 (1914) (C. Provinces,
habits).

Galloperdix lunulata,—Gates, Cat. Egg & Brit. Mus. 1, p. 50, pi. iv., fig.

9 (1901).

VERNACULAR NAMES.—ksko\ {Orissa and Sinc/b/wom) ; Hootkah
(Gondhi) ; CuU-koli {Tamil) ; Jitta kodi {Telegu).

Description—Adult Male.—Crown of head black, glossed with

green, each feather having a white oval spot, these again some-

times with a narrow black centre ; sides of head, nape and neck all

round, throat and extreme upper breast brownish-black, each

feather with a gloss}^ black terminal, and a white sub-terminal bar

;

the chin is whitish or buffish-white, less spotted with black. Whole
upper parts from hinder neck to shorter upper tail-coverts rich

chestnut with white, black-edged ocelli, the white decreasing in

extent towards the tail-coverts, and often absent or obsolete on

lower back, and rump. Longer upper tail coverts and tail brownish-

black, the rect rices with green or purple reflections in a good

light.

Scapulars and innermost median and greater coverts like the back

but with strong metallic green gloss; other coverts like the back,

but with larger and more conspicuous ocelli ; bastard wing and

quills brown, some of the innermost secondaries glossed on the

outer web with green like the scapulars. Smaller under wing-

coverts and axillaries chestnut with black and white bars
;

greater

coverts brown faintly edged with chestnut.
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Breast and upper abdomen bright buff, each feather with a

terminal spot of black, the buff palest next these spots ;
flanks

chestnut, each feather with a buffy white bar between two black

ones. The colours of the flanks and breast grade into one another.

Lower abdomen, vent and under tail-coverts brownish-chestnut,

more or less spotted with insignificant black-edged white spots
;

the under tail-coverts are black-tipped, and the longest almost

wholly of this colour.

There is not much individual variation in colour, though some

birds are more spotted than others, and some have the head a

deeper black than the rest.

Colours of the Soft Parts.—Legs and feet horny-green, plumbeous

horny, or plumbeous ; upper mandible blackish horny, lower pale

horny especially at the base and gape ; irides hazel brown or dark

brown.

Measurements.—Wing, 144-161 mm., average 28 specimens,

153 mm.; tail, 128-135 mm.; tarsus, 42—45 mm.; spurs, gene-

rally two on each leg, sometimes less, sometimes three on each

leg or on one only. The spurs run up to about an inch in length

(25"4 mm.) ; Bill from front, about 19 mm. and from gape about

22-23 mm.
"Weight, 9-10 ozs." (Hume).

Adult female.—Crown black, the feathers with chestnut stripes,

occupying nearly the whole of each web on the forehead, and the

posterior crown chestnut tipped as well ; broad supercilia chestnut,

the feathers with pale centres ; ear-coverts deeper chestnut ; chin,

throat and cheeks pale yellowish-buff, mottled with chestnut ; neck

all round, upper parts and wings dark brown tinged with greyish-

olive, especially on back, scapulars and lesser coverts. Upper tail-

coverts browner than the back ; tail deeper richer brown, obso-

letely rayed with black bars.

Below, the brown neck changes gradually to paler rufescent

brown on breast and upper flanks, and then again to earthy brown

on lower abdomen, vent and under tail-coverts.

Such variation as exists in adult females consists in the absence

or prevalence of narrow terminal spots or bars on the lower plumage,

and less often on the upper. These markings appear to have

nothing to do with age, as old bii'ds are to be found both well

spotted and immaculate.

One female from Raipur is noticeable for its very bright, almost

pure chestnut, breast.

Colours of Soft Parts.—Similar to the same parts in the male.

Measurements.—Wing, 138-159 mm., average 20 specimens, 146

mm.; tail, 128-145 mm.; tarsus, about 40 mm.; bill from front

about IS mm., and from gape about 21-22 mm.
" Weight, 8-9 ozs. " (Hume).
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The Young Male,and Female resemble the adult female, but are

much duller. Above, the whole plumage is much freckled and
weakly barred with dull black and rufous brown, and the tail and
inner secondaries are chestnut brown, distinctl}- barred with black.

Below, the whole surface is brownish, and the breast is no more
chestnut than the rest of the plumage, but is more or less freckled

with dull pale bufl.

The Chick in Down is a rich chestnut rufous above, the head and
a broad dorsal line darkest and brightest; below, a dull pale earth-

brown, more chestnut on throat, upper breast, flanks, thighs and
vent. The wing and tail feathers, when they appear, are dull

rufous brown, vermiculated with black and with a few tin}'- buff

ocelli on scapulars and innermost wing-coverts.

Distribution.—The distribution of the Painted Spur-Fowl is

practically the same as that of the Red Spur-Fowl. Roughly to the

North its boundaries are the Sind, Jumna and Ganges rivers, west-

wards it is found as far as the Eastern slopes of the coastal Hill

Ranges, but not apparently on the Malabar coast itself or in

Western Travancore, though it is found in suitable places through-

out Coimbatore and Mj^sore. On the East it extends right up to

the coast wherever the country is suitable.

Nidification.—There is not much on record about the breeding of

this very common bird, and more detailed information is wanted.

The breeding season appears to extend from February to June, the

principal months being April and early May. It is of course resi-

dent wherever found, and breeds throughout the area it inhabits.

The nest is the usual scrape, natural, or made by the birds, under

the shelter of a rock, bush or tree trunk, and the only materials

used are the fallen leaves and rubbish. The eggs are, I think,

generally 3 in number, sometimes 2 or 4, and, rarely 5. In appear-

ance they are hardh^ separable from those of the Red Spur-Fowl,

but I think as a rule they are rather paler in tint, not so warm a

buff-cream colour. They are just as smooth and fine-textured and
the same long shape, but I have one clutch of & eggs in my
collection which are very pointed and inclined to a peg-top

shape.

Ihe 15 eggs I have been able to measure vary in length from

39-9 X 30-3 mm. to 42-4 x 28-4 mm., and in breadth from the

latter to 41-6 x 31-0 mm., the average is 40-6 x 29-9 mm. Like

the other Spur-Fowl this bird is monogamous, and probably pairs

for life.

Mr. Blewitt records that :

—

" The parent birds assiduously care for their young, and
" when disturbed exhibit great anxiety for their safety. When
" closely pursued, the old birds endeavour by many artifices to

" draw the attention of the intruders from the spot where the
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" chicks lie concealed, and invariably on the cry of a chick
" wounded or captured, the parent birds daringly return to the

" rescue, often to within a dozen yards or so of the sportsman.

" The chicks are very soon able to fly as well and as fast as

" the old birds, and it is then not easy to get very near

"them."
General Habits.—This Spur -Fowl is not so restricted to dense

forest or bamboo cover as the last species, and appears rather to

haunt broken ground with numerous boulders and rocks amongst

the vegetation, and this love of rocks and rocky ground seems to

be the principal cause in restricting its haunts, for in wide stretches

where these are absent, no birds will be found, though in suitable

areas on either side it may be common. Neither does it ascend the

hills to the same height as does the Red Spur-Fowl, and probably

few birds live at altitudes over 3,000 feet, though the evidence on

this point is very scanty.

Major 0. R. S. Pitman says that he found them extraordinarily

common in the Central Provinces on rocky hills of Granitoid Gneiss

covered with forest, bamboo and thorn jungle, with thin scrub and

grass on the tops. Here they seemed to prefer the crests of the

hills where the cover consisted of this scrub and grass rather than

those parts lower down with tree forest, and the more open this

cover, the greater the certainty of finding several pairs of Painted

Spur-Fowl.

In a letter to me Major Pitman writes :

—

" It much prefers running to flying, and is fond of scuttling

" about amongst rocks or standing on the highest one of some
" group of rocks and thence surveying the country all round it.

" During three weeks I saw many every day, and, though
" when hard-pressed they are not difiicult to flush, flying rather
" like a partridge, I never saw one fly up-hill unless occasion-
" ally when birds flew down from one hill across a col to the
" next one. Then if flushed again, they would sometimes fly

'

' back to their original crest. Down-hill they fly readily enough
" however steep and seem to get along equally well whether
" hurling themselves down obliquely or at the steepest angles.

" I have often noticed both sexes perch in trees when fright-

" ened whether by dog or man, possibly to see better what
" was worrying them ; even then though they had to fly up it

" was either a sort of scramble from directly below or a point
" used as a rest as they flew down-hill.

" When frightened on the slopes at the bottom of a hill,

" they invariably make for the top running, all with a view of
" eventually being able to look back from some high vantage
•' point. Thus I found an excellent way of shooting them was
" to walk along the hill crests with a beater on either side
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" of the hill about 50 yards below me. By this means
'• birds from the slopes would always run up and were
" then flushed together with those which were originally on
" the top.

" I cannot agree with some descriptions of this bird Avhich
" say that it is difficult to flush, and even when flushed at

" once makes straight for the thickest cover. My experience is

" that males when first put up usually fly along the crest of
" the hills, and after being flushed a couple of times or so,

"breakback; broods and pairs flew straight down-hill, and
'• at once started running up again. On such occasions they
" generally just went over the crest and squatted a few yards
" down the opposite slope.

" When flushed the males get up Avith a curious bubbling,
" scolding, chuckling noise and at night I heard this same
" cry on the rocky hills.

" Females with broods, whether young chicks or nearly

" fullgrown, in the first instance usually led them away by
" running, uttering at the same time a peculiar scolding

" chuckle. Even under these circumstances they were always
" so eager to climb to the tops of rocks and look back that

" one could often get right up to them.
" Their food seemed to consist of seeds, berries, grain and

"other vegetable matter. In the crops of all I examined
" there was a soft dark brown mash with occasionally a few
" small seeds distinguishable in it, and I also found a lot of

" stale dry mowrah flowers in their crops after the middle of

" May.
" The legs of the males ] examined had from two to three

" spurs, in one case three on both legs, the females had from

" one to two, often two on each leg."

Jerdon does not think much of it as an article for the table, he

writes :

—

" Its qualities for the table are inferior to those of the last

" species, having less flavoxn- and being more dry. Kumbers
" are snared in the hills not far from Madras, and are geaierally

" procurable in the Madras market. I have kept them in

" confinement for long. They thrive pretty well, but the

" males are very pugnacious. The males have a fine cackling

" sort of call, very fowl-like."

It should be noted that Capt. Baldwin states that this Spur-

Fowl when running carries " the tail up, not like a partridge.
"

This must surely be wrong, but I have never seen it contradicted,

and unfortunately skins will not either refute or confirm this, and

some sportsman should remember to take observations which will

enable him to do one or the other.

3
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Galloperdix bicalcarata.

The Ceylon Jungle-Fowl.

Fevdix Ucalearatus,—Pennant, Ind. Zool., p. 40, pi. vii. (1769).

Perdix zeylonensis,— Gm.e\. Syst. Nat. 1, pt. ii., p. 759 (1788) ;
Bonnat.,

Encycl. Meth. 1, p. 210, pi. 93, fig. 3. (1791).

Perdix eeylonensis,—Lath. Ind. Orn. ii., p. 644 (1790) ; Temm., Pig. et.

Oall. iii., pp. 311, 718 (1815).

Ceylon Partridge, Lath., Gen. Syn. Suppl. ii., p. 278 (1802).

Francolinm ceylanensis,—Less., Traite d'Orn., p. 504 (1831).

Galloperdix zeylonends, -Blyth., Cat. Mus. As. Soc, p. 241 (1849); Gould,

B. Asia vi. pi. 67 (1854) ; Hume, Nests & Eggs Ind. B. p. 535 (1873).

Galloperdix bicalcarata,—Layard, Ann. Mag. Nat. Hist. (2) xiv., p. 105

<1854) ; Blyth, Ibis 1867, p. 308 ; Holdsworth, P. Z. S., 1872, p. 469 ; Legge.,

Ibis, 1874, p. 26; 1875, p. 400 ; id., Birds Ceylon iii., p. 741, pi. (1880); Hume,
Str. Feath. vii., pp. 430, 453 (1878) ; Hume & Marshall, Game-B. Ind. i, p.

261 pi. (1878) ; Gates, ed. Hume's Nests & Eggs Ind. B. iii., p. 426 (1890);

Ogilvie Grant, Cat. Birds B. M. xxii., p. 264 (1893); id., Man. Came-B.

1, p. 210 (1895) ; Butler, Journ. Bomb. N. H. Soc. x. p. 31 (1896) ; Blanford,

Faun. Brit. Ind. iv., p. 109 (1898) ; Lewis, Ibis, 1898, p. 5ol ;
Gates, Man.

Game-B. 1, p. 224 (1898) ; Wait, Spolia Zeylanica x, pt. 39, p. 371 (1917).

VERNACULAR NAMES. Haban-or Saban-kukula {Cinyhalese).

Description—Adult Male.—Crown, nape, hind neck, back, scapu-

lars and wing-coverts black with white central lines ; on the head

these are very narrow, but gradually broaden towards the back

until on the outer wing-coverts they become large pear-shaped

drops. The bases of the feathers of both back and wing-coverts are

pale brown or chestnut brown, verniiculated with blackish, and

these show through every^vhere ; on both the lower back and greater

wdng-coverts the feathers have broad chestnut edges verniiculated

with black and grade gradually into the chestnut rump and shorter

tail-coverts. The rump is sometimes immaculate except for a

terminal black spot or narrow bars of bufi' and black, at other times

there is a certain amount of black vermiculation ; the coverts are

invariably freely vermiculated with black and the longer tail-

coverts and tail are black, the central tail feathers sometimes, and

the outer feathers on the bases nearly always, vermiculated with

chestnut.

Primaries brown ; secondaries brcs^^n, vermiculated with chestnut

on the outer webs, the innermost on both webs
;
greater coverts

like the quills, but with white pear-shaped black-edged ocelli at

the tips.

Sides of head white, the feathers with tiny edges of black ; chin

and throat pure white. Neck, breast, flanks and abdomen white,

each feather black-edged. On the flanks the black edges dominate

so that this part of the plumage is almost black ; the upper breast

is boldly black and white, and the centre of th? abdomen almost
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white. Vent, posterior, abdomen and flanks dnllt earth-brown with
white spots. Under tail-coverts blackish-brown with grey tips.

The extent to which individual variation is found is in the pro-
portionate amount of black and white on the feathers of the breast
and lower paits and in the amount of vermiculation on the back
rump and upper tail-coverts.

Colours of Soft Parts.—" Iris brownish-yellow or brownish-red
;

orbital skin red; bill, legs and feet red; spurs dusky reddish."

(Legge.;

Measurements.—"Length, 13-5 to lo-8 inches." ( Legge.)
Wing, 151 to 174 mm., average of 20 specimens, 164 mm,, tail

121 to 130 mm. ; tarsus, 54 to 57 mm. ; bill at front about 22 mm,,
and from gape about 25 mm. The spurs run up to about 20 mm.,
and are more generalh* about 12-15 mm.

I can find no records of weight.

There are usually two spurs on each leg, sometimes onl}^ one on
one, and sometimes as many as three.

Adult Female.—Crown blackish-brown, the feathers of forehead

and sides with paler centres ; sides of the head diill chestnut, the

feathers black-edged. Whole upper plumage and wing-coverts

diTll chestnut vermiculated with black, most profusely so on the

longest upper tail-coverts. Tail black, the two central pairs of

feathers faintly vermiculated Avith chestnut.

Quills brown, the secondaries all vermiculated with chestnut on

the outer webs, and the innermost on both webs.

Below, chestnut, practically immaculate on the breast, and more
and more vermiculated with dark brown towards the vent. Vent,

posterior, abdomen and flanks earthy chestnut ; under tail-coverts

darker chestnut, densely vermiculated with black.

Colours of Soft Parts.—"Iris brownish-yellow; bill, legs and

feet lighter red than in the males." (Legge.)

Measurements.—" Length, 11-75 inches." (Legge.)

Wing, 143 to 150 mm., average 8 specimens, 146 mm. ;
tail,

108 to 110mm. ; tarsus, 46 to 48mm. ; bill from front about 18mm.
and fi'om gape about 22 mm.

The spurs are small, seldom as much as 12-5 mm., and niTmber

either one or two on each leg, sometimes, however, wanting on one

or both legs. Wait says that the females are generally without spurs,

but this is not so with the British Museum series.

Distribution.— This Spur-Fowl is found only in Ceylon, and only

in those portions which are well forested and have an ample rain-fall.

Thus it is very common in the South-Western portion, more or less

common in the West and East, but is not found in the extreme

North-West nor in the North-Eastern portion of the island.

Nidiflcation.—The breeding season of the Ceylon Spur-Fowl

lasts almost throughout the year. Wait says that it appears to be
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from about November to March, or April and occasionally again in

July and August. I have a pair of eggs taken in June, and Hart

found them in October. Possibly February and March are the two

months in which most eggs are laid.

The nestins' arrangements are much the same as those of the Eed
and Painted Spur-Fowls. No real nest is made, but the eggs are

laid in some shallow hollow under the protection of a bush or thick

clump of creepers or grass, and the only lining is the mass of fallen

debris carpeting the whole forest. The site selected appears always

to be in very thick cover, and, preferably, in evergreen forest with

dense undergrowth.

Undoubtedly the number of eggs most often laid is tw^o. Wait

says " usually two, sometimes more, " but I understand that three

is the largest number he has personally seen or taken. Legge

found two only, but the natives told him that they laid up to four,

and Hart records it as laying from 4 to 6 eggs. Personally I have

never seen a genuine clutch of more than three, but believe four

may rarely be found.

They are like other Spur-Fowls' eggs, but of a warmer tint of

buff or cafe-au-lait, and are not so elongated.

The eggs measured by W. E. Wait averaged 1-60" x 1-16"

(42-1 X 30-4 mm.), but 3 in my collection and a few others which

have passed through my hands average only o9-l x 28-9 mm. The
largest 40*2 x 29-0 mm. and 39*0 x 29'5 mm. and the smallest

38-0 X 28-4 mm. and 39-4 x 28-3 mm.
Like other Spur-Fowls, the Ceylon bird is monogamous, and the

cock and hen remain together throughout the year.

General Habits.—The Ceylon Spur-Fowl may be found within the

damper regions of Ceylon at all heights from the broken ground of

the foot hills up to 4,500 feet or even 5,000 feet, and according

to Wait " spreads further into the dry flat country between the hills

and the sea" on the South-East. Ample cover is essential. Legge

records that :

—

" The shy habits of this bird would prevent its being detect-

" ed in most places where it is even abundant, were it not for

" its noisy cries or cackling, so well known to all who have

"wandered in our Ceylon jungles.

" It frequents tangled brakes, thickets in damp nullahs,

" forest near rivers, jungle over hill sides, and in fact any kind
" of cover which will afford it entire concealment.

" It runs with great speed, and has the knack of noiselessly

" beating a retreat at one time, while at another it ventrilo-

" quizes its exciting notes, until the sportsman becomes fairly

" exasperated, and gives up the attempt he has made to stalk

' it in disgust. I have more than once endeavoured to cut off

" its retreat or flush it by rushing into a little piece of jungle
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" or detached copse in which I had found it, and from which
" it seemed impossible for it to escape, but I invariably failed

"in the attempt, a failure aggravated by mj^ titter bewil-
" dernient at its unaccountable disappearance.

"The cock birds begin to call at six in the morning, and
" when one has fairly commenced, the curious ascending scale

" of notes is taken up from one to another, until the wood re-

-sounds Vv'ith their cries."

Most writers give the Ceylon Spur-Fowl the credit of being a

strong swift flyer when once it is forced to take to wing, and its

flight is possibly stronger than that of its Indian relations whose
powers in this respect are not very great. Like them, however, it

is a skiilker of the most crafty and persistent description, and
very hard to flush. Even dogs only force it up into the nearest

thick bush or tree, where it will lie concealed and quiet until it

thinks all danger has passed.

Everyone seems to agree that it is hard to rear from eggs and
almost impossible to tame if caught. If precautions are taken to

prevent its killing itself against the roof or sides of its cage or

enclosure when startled, or if they do not quickly die from unsuit-

able food or refusal of all food, thej^ still always remain shy, wild

birds, resenting observation and also the presence of other birds or

beasts.

They are constantly trapped hj the natives, who la}" snares for

tliem in the places they most frequent for feeding purposes. A
favourite trap described to me by a Mr. Kellow, formerly a tea-plan-

ter in Ceylon, is said to consist of little triangles made by two fences

with, open bases and open apexes, in the latter of M-hich are numer-
ous nooses into which the birds walk, led thereto by the fences

which they run along in preference to jumping or flying over.

They are also said to be decoyed into a ring of nooses by a captive

bird, for the cocks are very quarrelsome, and the cocks in the

vicinity soon come to the challenge of another invading their

sanctuaries. As far as I could ascertain, however, the decoy system

was one introduced into Ceylon by immigrant Tea labourers, and

used by them only.

Legge remarks that in their manner of fighting the males remind-

ed him of the game-cock, both in the way they elevated and depres-

sed their heads and in the w^ay they imitated one another's action.

The flesh is very good eating, and has been likened to that of

Grouse. Their own food is both vegetarian and insectivorous, and

they are particularl}- fond of the ripe berries of that imported pest of

Ceylon, the Lantana bush. Hart says that their diet is principally

^vhite ants, and various other insects and their larvas.

Its powers of ventriloquism have already been rc^ferred to above,

and this has been corroborated by many observers. So great indeed
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is this power that Layardsays that when listening to hirds confined

in his aviaries, he conld have declared that the calls proceeded from

everj^ part of" the ground rather than from the aviary itself.

Ophrysia superciliosa.

The Mountain Quail.

Rollulus superciliosus,—Gray., Knowsl. Menag., Aves. p. 8, pi. xvi. (1846)

(India).

Ophrysia superciliosa,—Bonap. Comp., Rend, xliii., p. 414 (1856) (noloc);

Hume, Str. Feath. vii., p. 4-34 (1878) (no loc); Hume & Marshall, Game-B.
Ind. ii., p. 105 pi, (1879) (Mussorie, Nainital) ; Ogilvie-Grant, Oat. Birds

B. M. xxii., p. 266 (1893) ; id., Handb. Game-B. 1, p. 212 (1896) ; Blanford,

Faun. Brit. Ind. iv., p. 105 (1898) ; Gates, Man. Game-B. 1, p. 121 (1898) ;

Comber., J. Bomb. Nat. Hist. Soc. xvi. p. 361 (1905).

Ptilopackus {Ophrysia) superciliosa,—Gray, List Gallinee Brit. Mus., p. 4-5

(1867).

Malacoturnix superciliosus,—Blyth, P. Z. S. 1867, p, 475 (Mussorie) ;

Gould, B. of Asia vii., pi. 8 (1868).

Malacortyx superciliaris,—Blyth, Ibis, 1867, p. 313.

Coturnix [Ophrijsia) superciliosa,—Gray, Handl. B. ii. p. 269 (1870).

VJERNACULAR NAMES. None known.

Description,—Adult Male.—Forehead and a broad siTpercilium

reaching to the nape white, a band above and below this snpercilium

black ; chin, throat, sides of the face and ripper ear-coverts black

;

lower ear-coverts and cheeks white, extended in a broken band down
the sides of the throat; a spot in front of the eye and another

behind it white ; crown greyish-brown with velvety black central

strige. Plnmage, generally, above and below dark clear slaty

olive-brown, each feather with black edges to the basal four-fifths

of each web except on the longest tail-coverts and tail feathers.

Under tail-coverts black with broad white terminal bars.

The wings are rather browner and lighter than the rest of the

upper plumage, and the primaries are vermiculated with pale dull

bu.ff on the basal halves of the outer webs.

Colours of Soft Parts.—^" Bill coral red; legs and feet dull red or

dusky red" (Hutton).

Measurements.—" Length 10 inches" (Hutton).

Two specimens in the British Museum. Wings, 86 mm. (in moult),

and 95 mm. ; tails, 80 and 82 mm. ; tarsus, 29 mm. ; bill from front

11-5 mm., and from gape 13*5 mm. two other specimens not quite

adult have wings of 85 and 86 mm.
Adult Female.—Above cinnamon brown, the centre of the crown

with practically no markings, nape and neck with broad black

streaks changing to triangular black spots on the back, scapulars,,

rump and upper tail-coverts which are bordered with fulvous, more

especially on the scapulars. A white spot both in front and behind

the eye, and a small white eyebrow, A broad supercilium, ear-cov-

erts and sides of the head vinaceous-brown, merging into albescent
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on chin and throat ; a broad black band on either side of the
crown and a black patch under the e3'e next the beak.

Wings like the back; primaries light brown, mottled with buff on
the outer webs, the mottlings gradually increasing in depth of colour

and extent towards the innermost secondaries which are like the

back.

Below a beautifiil pale, but bright, vinaceous brown, each feather

with a broad black central stripe and faint chestnut edgings ; flanks^

and vent vermiculated with, brown and black.

Colours of Soft Parts.—" Bill duskjr red, lower mandible brightest

;

legs dull red; e3'elids black, with a small white spot at the corners".

(Hutton.)

Measurements.—Two females in the British Museum collection.

Wings, 88 and 93 mm. ; tails, 70 and 71 mm. ; tarsus and bill, not
different in size to that of the males.

Young Male.—Judging from a specimen in the British Museum
collection, the young male must be somewhat like the female, as it

still retains a few buff and brown mottled wing-feathers and a certain

amount of mottling on the breast.

Distribution.—As yet only known from ]\Iussoorie and Naini-Tal.

Nidification.—Unknown.
General Habits.—The 10 specimens enumerated by Hume in

Gartw-Birr'- remain the only known specimens of this bird. The
original Sjcjclmens were a pair in the Knowslej^ Collection, and their

origin 'was unknown but supposed to be "from India". This was
in 1846. In 1865 Kenneth Mackinnon shot a pair near Mussoorie

in the month of November, and in the following year from Novem-
ber to June, 1868, there were several birds^ or covies of birds at

Jerepani at aboxit 5,500 feet elevation, and five specimens were

procared, and finalh- Major G. Carwithin shot one at Sher-ka-danda,

7,000 feet, near to Naini-Tal. Since then this bird has never been

seen again. Kenneth Mackinnon, writing to Hume about the birds

he sent, said :

—

"It was shot together with a second, also a male, out of a

"covey of 8 or 10 in grass jimgle on the southern face of

" Budraj.
" I noticed that nearly half the birds, probably females,

"were brown, rather darker than the ordinary game brown.
" They were very difficult to flush, and, but for tho dogs, we
" could not have got them up. After being flushed they col-

" lected again at some distance with a shrill whistling unlike

" that of any of our other birds. Their flight was slow and
" heavy, and I should never have supposed them capable of

" migrating far.

'

' I saw these birds frequently after this, and have frequently

" heard their whistling when out shooting near Mussorie. They
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" are not confined to the spot where I shot that brace, T. have

"seen and heard them at other similar places, at about the
" same elevation, in the neighbourhood of Mnssorie, but to the

"best of mj recollection only dming the winter, but of this

"latter I am not sure."

Oapt. Hutton's boys knocked over three specimens, one of which
was destroyed, and again a fourth in December. Hutton writes

of these as follows :

—

" There were only 5 or 6 birds in this covey, and all }Oung
" apparently. This one was shot Avitli a pistol, as we find the

"gun of little use, the birds refusing to take wing and only
" running among the long high grass when pressed, and allow-

"ing themselves to be nearlj^ trodden upon before they will

" move. During the forenoon they wander to feed up among
" the long-grass to which they obstinately cling, feeding on the
" fallen seeds, and their presence being made known by their

" short Quail-like note. They will not cotne out into the open
" ground, and in the afternoon they descend into sheltered
" hollows amongst the grass and brushwood."

Major Carwithin records of the bird shot by hip-- that it was shot

by him on the eastern slopes of Sher-ka-danda w^ev: '. ''-ig; for

Cheer-Pheasant. The ground is described as

patches of brushwood here and there."

The above contains all we know about these bird

thought that they were migratory birds probably -;' Jn

South-Eastern Chinese Tibet. Judging, however, i; l, >
"<^

know of their habits, I should think it is more probable that they

are resident birds, and that Mussorie and Naini-Tal probably form
the outposts of their habitat in native Garhwal and Nepal. Their

skulking habits and the extraordinar}?^ persistence with which they

refuse to fl}" would suffice to keep them unknown to any but the

most observant of sportsmen, and as the few that are flushed gene-

rally would get up when men were expecting pheasants, they would
probably not waste shot upon such small i'rj.

Probably we shall have to wait until someone with time, patience

and acute powers of observation makes a regular business of once
more locating and obtaining these birds. Once found, their very-

habits should make them an easj^ pi'ey to clever netters, and perhaps

we jnaj see some before long in the Zoological Gardens in India

and Loudon.

{To be continued.)
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SCIENTIFIC RESULTS FROM THE MAMMAL SURVEY

No. XXII.

By

Oldfield Thomas, F.R.S.

(Published by permission of the Trustees of the British Museum.)

A.—A NEW BAT OF THE GENUS RhINOPOMA FROM S. E. PERSIA.

The following new bat belonging to the genus Rhinopoma

occurs among the collections made b}- Col. J. E. B. Hotson :

—

Rhinopoma pusillum, sp. n.

A species of the cystops group, smaller than any as yet des-

cribed.

General build light and delicate, about as in R. muscatellum and

seianum, but size still smaller. Connecting band of ear well

developed. Feet small and ver}^ slender. Tail short, slightly

shorter than the forearm, the converse beirg generally the case in

all the smaller forms of Bhinopoma.
Skull with the prominent nasal inflations characteristic of the

cystops group, and these proportionally a little higher ;
top of

muzzle, as seen in profile and compared with the line ot the

tooth row, slanted downward anteriorly in cystops, horizontal in

muscatellum and seianum, iipwards anterior!}* in the new form,

though very slightly so. Sagittal crest well developed anteriorly.

Bullfe not so large as in muscatellum and seianum.

Molars smaller than in any of the allied species. Canines shorter,

comparatively broad at base.

Dimensions of the type, measured on the spirit specimen:

—

Head and body, 54 ; tail, 4G ; ear, 17-5 ; lower leg and foot (c.u.),

32 ; hind foot (c.u.) 11-3. Skull :—greatest length, 15-5
;
median

naso-occipital length, 14 ; zygomatic breadth, 9'2
;
breadth across

nasal inflations, 5-5; mastoid breadth, 8; length of bulla, 4-4;

basal diameter of canine, 1-1
; front of canine to back of m'., 5 '3 ;

combined length of m\ and m"., 2-6,

TJab.-.—^ih, S. E. Persia, near the Perso-Baluchistan frontier.

Type:—0\di female in spirit B.M. No. 20.1.19.3. Collected by

Col. J. E. B. Hotson, presented by the Bombay Natural History

Society. One specimen onh*.

Considering how near are the respective localities I had expected

this would prove to be seianum, but it is readily to be distinguished

by its small size, much smaller teeth and shorter tail.
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THE COMMON BUTTERFLIES OP THE PLAINS

OF INDIA.

(INCLUDING THOSE MET WITH IN THE HILL STATIONS

OF THE BOMBAY PRESIDENCY.)

BY

T. R. Bell, i.f.s. (ketd.).

{Oontinued from page 954 of Vol. XXVI.)

Part XXV.

39. Genus

—

Virachola..

Eyes hairy ; body robust. In the male there is tuft of hairs turned up-

wards from the inner margin of the fore wing, these hairs fixed on that

margin ; in the hind wing there is also a male sexual mark : glandular, de-

pressed, on the upper surface, near the base, pear-shaped with the narrow
end directed towards the base, extending slightly below the costa into the

discoidal cell and reaching as far out as the discocellulars ; the palpus of the

male shorter than that of the female ; the hind wing with an anal lobe and
a thin threadlike tail at the end of vein 2. The genus contains three

species, all belonging to the Indian region. Two of these are found through-

out India except in the absolutely desert tracts and in Ceylon ; the third is

confined to the Andamans. The transformations of the two Indian species

are known and have often been described ; they will be found below. The
larvte and pupae are very similar to those of Beudorix and Bindahara and
the larv£e all feed on the inside of fruits of difTerent sorts. They are all,

the butterflies of the present genus that is, very powerful fliers, quick and
agile and capable of traversing long distances. Our two species, isocrates

and perse, are both fond of the sun and the males bask on the tops of

high trees, sitting with the wings half-open as long as the sun is bright.

They rest, with them closed, under leaves, &c.

196. Virachola perse, Hewitson—Male. Upperside : Fore wing with the
costa above the median vein up to the base of vein 2 deep black ; the apex
broadly black ; the black colour occupying the whole apical space and
outer margin, leaving the inner and lower portion of the wing blue ; some-
times with an ochreous-red patch varying in size outside the cell. Hind
wing with the costa broadly black, the band narrowing suddenly round the
apex and continued narrowly down the outer margin to the anal angle

;

aladominal space also rather broadly black ; the fold grey ; the remaining
inner space blue ; the anal lobe black, with a dull ochreous spot in it ; tail

black, tipped with white ; cilia of both wings black. Underside : vinous-

grey, sometimes with a red tinge ; markings darker grey, pale-edged.

Fore wing with an irregular, rather large spot at the end of the cell with
dark edges ; a discal band of conjoined spots from the cost to near the

submedian vein ; the lowest small, the first four outwardly oblique, the

others straight down, commencing a little inwards. Hind wing with a

black, subbasal spot below the costa ; twin spots at the end of the cell ; a

discal band of conjoined spots, the third and fourth a little outside the

others, its lower part curving suddenly in towards the abdominal margin

below its middle ; anal lobe black, a small, round black spot in the first

interspace, ringed with ochreous. Antennae black, ringed with white,

club with an ochreous-red tip ; frons grey ; eyes ringed with white ; head
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and body black above, grey beneath.—Female. Upperside paler blue, with-
out gloss. Foro wing with broad, costal and outer, marginal, black borders,
a white patch, sometimes tinged with ochreous beyond the cell. Hind
wing witn the costal and outer, marginal, black borders broader than in
the male ;

abdominal space clear of blackish suffusion ; the fold blackish-
grey ; a white, anteciliary line from the anal lobe to vein 2. Underside
paler than the male, markings similarly disposed, but more defined.
Expanse : male, 35-50mm ; female, 4o-60 mm.

Egg.—Hemispherical, very much flattened in shape. Surface pitted all over
with small cells which may be hexagonal but their shape is obscured by
the thick, coarse walls which are double the diameter of the cell— aper-
tures ; there are some scattered thickenings of the intersections of

cell walls ; on the very apex of the egg there is a more or less circular

depression, the bottom of which is minutely pitted. The egg is broadest
just above the base. The colour is green as seen at the bottoms of the
cells and apical depression ; the cell-walls are all white obscuring most of

the ground-colour. B : 1.7omm. ; B : 1mm.
Larva.—Nearly exactly the same as that of V. isocrates. Head of

medium size, light j^ellow-brownish ; shining. The stir/ace shining ; covered
with similar black hairs but slightly longer than in isocrates ; the other
hairs also longer : instead of one hair, subdorsal, on each segment there
are here three or four subdorsal on each side on segments 4-6 and two
on 8-10 ; the little wart-like tubercular swellings below each spiracle bear
some rather longer, white bristles ; the edges of the shovel perhaps
more tumid. The spiracles large, oval, black. The colour indigo-brown

;

segments 1-3 orange-brown ; marks on segments 7, 8 are light-cream

coloured ; segments 11-13 same colour as 1-3, but somewhat darker ; the
spiracles of segment 12 larger, L : 25mm. ; B : nearly 7mm.

Pupa.— Similar to that of isocrates but the constriction more pronounced
because the abdomen is more swollen at segments 7 and 8 where it is

highest and broadest ; circular in transverse section. Surface covered

with minute hairs sparsely, more dense round spiracles and a little longer

along the front margin of segment 2 ; the thorax is more humped than in

isocrates. Spiracles of segment 2 facing slightly forwards instead of

being flush ; the other spiracles long and narrow, dark -brown. Colour dirty

light-brown, L : 16 mm. ; B : 7 mm.

Habits.—Exactly the same as those of V. isocrates. They do

not deviate in any single particular from them ; ants only attend

the larvae as scavengers and not as visitors except that they ma}^

occasionally find some of the sugary ferment on the backs of the

latter that might attract them—there shonld be a good deal of the

sort adhering to a bristle-bearing surface. The butterflies are

strong and rapid in flight and difficult to catch ; the males bask

also, like those of isocrates, but are not found at the tops of hills

so much ; they do not commonly visit flowers, neither do they go

to water. The habitat of i^erse in India is from the Himalayas to

the South. It is, seemingly, confined more to the jungles than the

other species, isocrates, and is certainly more plentiful on the

sea-coast in Kanara than that species, and continues plentiful as

far as the jungle lasts to the east, say to where the rainfall diminishes

to 40 inches. The commonest foodplant is Randia dmnetorum

(fruits).
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197. Virachola isocrates, Fabrisius. Male (PL H., fig. 54)

—

Upperside -.

violet brown. Fore wing : with the colour darkening on the margins in cer-

tain lights, showing a bright violet gloss on the inner area ; an indistinct

orange-ochreoLis patch, varying in size in difierent examples, beyond the

cell, only visible in certain lights. Hind wing : with the costal area and
abdominal fold blackish-brown ; anal lobe whitish with a black spot in it,

varying in size in different examples, with some pale bluish-white scaling

on its upper side, in some examples the black spot nearly fills the whole of

the anal lobe ; tail black, tipped with white. Cilia of both wings with the

basal part black, the outer half white, becoming bluish-grey below the tail

and round the anal lobe. Underside vinous-grey, or slaty-grey, markings
darker than the ground colour, edged on both sides with white. Fore
wing with a bar at the end of the cell, a discal band of conjoined spots,

decreasing in size hindwards, nearly straight down, from near the costa to

below vein 2, where the spot is very small. Hind wing with similar discoi-

dal bar and discal band, the latter somewhat irregular ; the third, fourth

and sixth spots a little outside the others, then the band, with a sudden
curve, reaches the abdominal margin a little below its middle ; anal lobe

black with a white spot on its upper inner side, a smaller black spot tinged
with orange in the first interspace, with some blue, grey and white scaling

between them ; both wings with indications of a narrow, submarginal band
and very fine, marginal, grey line. Antennre black, ringed with white,

club with an orange tip, with a white streak below at its base ; frons
greyish-white ; eyes ringed with white ; head and body above and below
concolorous with the wings, abdomen below white.—Female. (P1.,H., fig.

54a)

—

Upperside brown. Fore wing : with the colour darkening towards the
margins, the orange-ochreous patch larger and more distinct and varying
much in extent, in some examples extending broadly to the base below the
median vein. Upperside as in the male, but the bands are broader and
more outwardly curved ; the black, anal spots larger. Expanse : male,
40—45 mm. ; female, 45—50 mm.

Larva.—The shapz is exactly the same, practically, as that of Deudorix
epijarbas, with the same kind of anal end, i.e., a " shovel," circular and flat,

on the dorsal areas of segments 12-14 ; the general style of marking is

also similar. Head rather small, hidden under segment 2, shining, round in

shape and dark-brown in colour ; segment 2 semicircular in shape, thick-
ened round the margins, slightly emarginate in dorsal line on front
margin, evenly convex transversely, with a dorsal depression which has on
it a double, fine, dorsal line flanked on either side by a small, black spot

;

segment 3 broader and higher than segment 2, flat on dorsum or top, rising

suddenly from the front margin, that is forming a perpendicular declivity

from the surface of segment 2 ; segments 4-6 shorter than 3, the body
highest at segment 4, each of the segments 4-6 with a transverse dent
on dorsum ; segments 7-l0 about the same breadth—the larva is broadest
at segment 3—with, each, a small, dorsal, elliptical indentation ; segments
3-10 have also a lateral, central longish depression or dent parallel to
the front and hinder margins : segment 11 is dorsally flat (as in Deudorix)
and not very distinguishable from the succeeding " shovel " segments :

the surface of the shovel-disc is pitted and the margins raised ; all seg-
ments very distinct except the anal ones, especially on the dorsoventral
margin which is somewhat flanged or thickened all round ; segment 18
a,bout the same breadth as segment 2 and the hinder margin of 14 is

semicircular. The surface of the larva is shining-oily looking, covered with
many small, tubercvilar, black hairs ; front margin of segment 2 and the
whole dorsoventral margin of body with a row of fine, short, white hairs

much longer than the tubercular, black ones ; on top of each segment 3-10
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is a subdorsal, erect , white much longer hair, each rising from a small
swelling ; bases of legs and prolegs also finely hairy. Spiracles are oval
shiny-brown and sunk in depreusions. Colour of the body is a dark indigo-
blue with the front margins of segments 2, 3 broadly yellow, top of
segment 3 also yellow, with a dorsal, blue line ; segments 7, 8 with a lar^^e

dorsal, square, whitish patch over both of them, the whole length of the
segments and about one-third of the breadth, with a semicircular, small
blue indentation on the dorsal line of each near the hinder margin

; these
two segments 8, 9 have also a whitish blotch under each spiracle

; seo--

ments 11-13 are translucent-looking grey as well as the veutrum ; legs
shining glassy-yellow. The organs on segment 13 are small and cyHndri-
cal, occasionally protruded from the circular orifices, white

;
gland not

perceptible. L: 20 mm. ; B: 6 mm.
Pupa,— Is quite normal in shape ; head under segment 2 which over-

reaches it in a thin margin ever so slightly, eyes prominent with a central,

shiny depressed line ; antennae hardly distinguishable between eyes and
margin of segment 2 ; segment 2 transversely convex, sloping up to the
hinder margin very steeply, rounded in front—that is the front end of

pupa is rounded ; thorax with its front ascent in the same plane as that
of segment 2, only slightly humped, rather long, the hinder margin
running into segment 4 in a point on dorsal line ; constriction slight and
gradual; abdomen and thorax the same breadth to segment 8, transverse
section at segment 8 circular, slightly depressed ; segmental divisions

distinct, that between 9, 10 especially accentuated—that is the segmental
membrane is visible ; segment 11 to anal extremity are, dorsally, in a plane
very nearly perpendicular to the longitudinal axis of the pupa—the passage
from 10 being of course evenly rounded ; the anal segment itself turned
under ventrally. The surface is sparsely cohered with minute, comb-topped
hairs which are denser round the front margin of segment 2 and round the
spiracles ; otherwise pitted and dull. Spiracles of segment 2 are long,

prominent, velvety-looking and light in colour; the rest are in small, circular

depressions, slightly prominent, oval, brown in colour and consi^icuous.

Colour of the pupa is brown-pinkish suft'used with blackish ; wings light

reddish-brown, spotted and splashed with blackish ; a blackish, dorsal,

blotchy line and row of dark, lateral spots on abdomen ; sides of thorax

and head blackish. L : 16 mm. •,]i:Q. 25mm.

Habits.—The egg is laid on flowers, fruits, stalks, leaves, &c.,

always one at a time. The little egg-larva eats into the carpel or

the fruit, wandering until it finds one, if born otherwise than in a

flower or on a fruit. The mother-insect generally chooses a fruit

that is not too far advanced and often a flower—to give the small

larva a chance : what it does when the egg is laid on bark, leaves,

&c., is a matter of conjecture. Certain it is, however, that many
eggs are laid which never come to anything ; also many larvas bore

into fruits that never reach maturity—possibly because they cannot

get inside the hard stone ? For it is m the. interior of the stone,

in the case where a tree with a stoned fruit is chosen that the larva

chooses to live and feed. When well-grown it does not seem to

have any difficulty about piercing the stone and during its habita-

tion of the inside, which means during the time it has siiflicient

food to go on with, it enlarges the perforation so as to admit of its

passing its body through it as it finds necessary. When it has
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finished one fruit, lioUowed it out completely that is, it wanders out

and looks for another,—it is generall}^ at these times, in all proba-

bility, that many get eaten by birds, &c. When the fruit chosen

is large enough to accommodate more than a single larva, there may
be several in it. In these cases where one large fruit—such as a

Pomegranate for example—contains only a few larvas of small size,

it takes them a long time to finish the contents. In the course of

time, also, the gradual demolition of the vital parts of the inside,

would and does lead to the eventual atrophy and the consequent

weakening of the stalk attachment. In the ordinary course of

events, the fruit would fall before the contents were nearly finished.

To prevent this, the larvae have evolved a very efficacious method

:

they tie the fruit on to the branch at the stalk. They come out at

intervals from their retreat and weave silken ropes all over the stalk

and the surface of the fruit as well as on the neighbouring surface

of the branch, repeating this again and again until the fixings be-

come so strong that it reqiiires quite an effort to tear the fruit away.

Every larva attaches its particular fruit to the branch or twig in this

manner and thus prevents it being shaken off" by the wind or falling

to the ground while still inhabited. If it did, it would quickly rot

and the inside wotild become unserviceable as food ; or ants and

other enemies would invade the premises and make short work of

the inhabitants. Of coTirse, when the caterpillars come out to fix

the fruit, they are always liable to be snapped iip by a bird or lizard

or something, so that it is a dangerous game for them ; but it is not

half as dangerous as if they were to fall to the ground in their houses

or house to become a prey to many more pertinacious and probably

more numerous enemies. This is not the only adaptation that

these larvse have developed in the coiirse of by-gone ages either.

The " shovel" at the end of the hodij is another. The inside of a

fruit becomes very insanitary after a time, wet and damp and

mould}'- and extremely strong-smelling (anybody can testify to

this who has bred the larvae from " Ghela ", Bandia diimetorimi).

As the sap accumulates from the wound, d^^.e to the biting of the

larvee, and gets mixed with the droppings, it becomes necessary

to clean up and hence the shovel. It is used to push out the refuse

from the interior and just fits the orifice which is always made of

the requisite size for that purpose. The inside of a fully eaten

fruit is as clean as a new pin, especiallj^ when the larva is full grown

and about to change. It pupates inside the last fruit as a rule

and a ver}^ general rule. The operation is rarely effected anywhere

else. Before finally settling down to change, the larva spins a web
across the orifice, and always a web with two holes at the sides

and hinged on one side as well ; it is quite opaque. The j)upa is

formed inside, attached by the tail and a body-band to the surface.

The butterfl)^, upon emerging, runs to the hole, forces its way
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under the edge of the weh—the edge that has been left unfastened
by the larva for that piu-pose—and runs ont to find a place from
which to hang and develop its wings. Ants are hardly ever found
with the larvae and the few that were observed had probably other
things in view than to visit them—the sugarj^, fermented juices of

the inside of the frait for example. The fruits the larvee have been
found in are various :

—

Bandia dumetorum (Buhiacece) : JErio-

botria japonica {B.osaceoe')
; Psidium guava (Myrtacece) ; Tamarin-

dus indica (Legtmiinosece) ; Strijchnos nnx-vomica (Loganiacece)
;

Gardenia latifolia (Biobiacece) . It is evident, from this list, that

they feed upon any species handy. The pupa is so attached

inside the fruit that its head is directed towards the opening.

It is stated by Downes that "we may notice an interesting fact,

namely that the insect has the precautionary instinct, which acts

as a second inducement, to make the aperture in the fruit in that

stage of its existence in which it is furnished with organs best

adapted for that purpose ; for, had the larva omitted taking this

step, the consequences would have been that the insect, when come
to the butterfl)'* state, would have been a prisoner totally unable to

escape, being unprovided with any instrument suited to the

purpose." But it does not ; it makes the aperture and enlarges

it as found necessary all through its existence for egress and
ingress so as to be able to come out and fix the stalk : after a time

that is, after it has passed through, say, the first two stages. The
larvae in confinement will leave any fruit to which there is want
of access of air because of the fermentation and consequent smell

which must be exceptional!}^ bad. Also, in confinement, they ma}*

not be able to shovel out the dirt owing, perhaps, to the hole not

being uppermost and free—no wonder the}^ then quit. Ants

take away the droppings for some purpose or other but the larva

does the cleaning itself, independently of their help. The shovel

is very often used to block up the opening—to prevent enemies

from gaining ingress verj- probably ; though this device is not

always resorted to.

The butterfly itself is a strong, powerful flier and takes quite

long flights on occasion as when in pursuit of another one—

a

practice it is much prone to when basking on the tops of trees in

the sun. It sits there expectant of sport—and gets it. It is one

of the " basking butterflies " that is always to be found on the tops

of the trees on the summit of the 2,000' high hill near the coast at

Karwar in Kanara; and it appears at about 2 p.m. in the monsoon

months— all butterflies have their particular time of day for putting

in an appearance. Once known, their sequence is as good as a

watch up there. The females are never seen on the hills-tops and

do not bask. They may be fonud ovipositing however round the

food plants. The insects are very diflicult to catch in a net because
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of their swiftness and high-fljdng habits ; they are, also, so strong

that they batter themselves to pieces before one can get hold of

.them. To illustrate the strength of the larval jaws E. H. Aitken

remarks a iiropos of V. -perse—and it is apposite here—that "the

stony hardness of the fruit turns the edge of one's penknife and

one's curiosity too." Also, in alluding to the strength of the fas-

tening of the fruits to the branches he says " I have taken a pome-
granate infested with these larv^ (several usually inhabit each fruit)

and made it stand in an egg-cup. In the morning it was so secu-

rely fastened that in taking up the fruit I lifted the cup."

Virachola isocrates inhabits the whole of India, Burma and Ceylon

except the desert tracts. It is commoner in the open country, with

moderate rainfall of say about 20" where scrub jungle is the best

forest available, than in heavy forest country with a large rainfall

;

it is commoner in the Bijapur District than in Kanara in the Bom-
bay Presidency. It is also, in the latter District, more plentiful on
the uplands at 2000' than on the sea-coast.

The figures 54 and 54a of the male and female on Plate H Vol.

XXVI are fair ; the male shows too little purple on the upperside

;

the female upperside is too light. Both are too pink.

(
To be continued.)
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THE PAST AND PRESENT DISTRIBUTION OF THE
LION IN SOUTH EASTERN ASIA

BY

N. B. KiNNEAR.

From the popular point of view one of the, if not the, most interesting
animals found in India is the lion and to many, who are not members of
the Society and have not read Colonel Fenton's papers in the Journal it

may come as a surprise to hear that the lion does occur in this country
though, it is true, in very small numbers and in a restricted area.

Dr. Blanford, in his volume on the Mammalia in the Fauna of British
India series, gives a good account of the present and former distribution
of the lion in India, but as that work is now out of print and not easy to
obtain, I propose in the present paper to trace as far as possible the history
of the lion in this country. At the same time a number of notes have
been included on the lion in Persia, Mesopotamia and Asia Minor, which
I have collected for some time. As it has not been possible to see the
Asian, certain numbers of the Oriental Sporting Magazine and several of

the other old Indian sporting magazines, a number of records have probably
been missed and in the same way some records from books of travel
referring to Mesopotamia, Persia and Asia Minor have also not been seen.

In the various cave and river deposits throughout Europe the remains
of what is called the cave lion, Felis spelcca, have been found and by many
authorities this animal is considered to have been identical with the lion of

the present day or, at the most, a race. The deposits in which these
remains are found belong to the Pleistocene.

Dr. A. B. Meyer in his paper on '• The Antiquity of the Lion in Greece ",

which was reproduced in the Annual Report of the Smithsonian Institute

in 1903, summarises what has been written on the lion being found in

south east Europe and Asia Minor by various authorities, and his conclu-
sions are that, within historic times, lions were found in Greece, if not also

in the Balkans and the valley of the Danube. According to Herodotus
the baggage camels of Xenophon were attacked by lions in the country
of the Poeonians in Macedonia, this was roughly about 355 B. 0. so that
at that time most of Asia Minor and Syria were included within the range
of the lion. Also we know that in Biblical times lions were found ki

Palestine, but according to Canon Tristram they appear to have become
extinct about the time of the Crusaders, the last mention of them being

by writers of the I2th century, when the lion still existed near Samaria.
We may take it then that during the l:^th century, the lion roamed

over parts of Syria, along the banks of the Euphrates and Tigris, parts of

Arabia, the south western corner of Persia and northern India, through the

Punjab, Sind, as far east as Palamau and south to the Nerbudda. There is

no evidence of the lion being found in Afghanistan or Baluchistan nor

have I been able to find any record of its occurrence in southern Arabia.

Coming now to actual records it is proposed to trace the history of the

lion in S. E. Asia down to the present day and for the sake of convenience

this will be arranged under the two headings (1) Syria, Mesopotamia and
Persia, and ('2) India.

(1) SvpaA, Mesopotamia and Peesia.

Rich, in his " Narrative of a Residence in Koordistan " pubHshed in

1836 and dealing with the years 1820-21, mentions that a part of the Tigris

called Jat was famous for lions, but apparently he did not see or hear any

5
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there, though at the junction of the Hye and the Tigris he saw some
Arabs carrying a bier containing the mangled remains of a young child

which had been killed by a lion. Lower down, below Kut, he heard lions

roaring at night, but did not actually see any.

Colonel Chesney, the leader of the Euphrates Exijedition, which was to

prove the practicability of the Euphrates as a quick mail route to England,

made his first visit to Mesopotamia m 1830, to carry out a hurried survey

of the EujDhrates and the Tigris. In his account of this expedition he

mentions that near Gobain Island, on the well wooded banks of the

Euphrates above Hit, he saw a lion on the bank within eight yards of his

boat, and higher up at El Werdi he heard lions roaring at night.

The Euphrates Expedition took place in 1835-36, but no lions appear to

have been seen on the voyage down the river, and Ainsworth, writing after

1850 (Personal Narrative of the Euphrates Expedition), says that " it is

remarkable that the last two mentioned explorers (Loftus and Layard)
saw many lions during their excavations of the mounds in the central parts

of Khaldeaja, whilst we met with none during the navigation of the river,''

and later on he remarks that " the jungle of the Karun is reputed to be

infested with lions, but we never saw one."

On the completion of the expedition down the Euphrates, the steamer
" Euphrates " was taken up the Tigris, and at Bagdad Ainsworth tells us

that he saw a tame lion sitting in a kufa with its owner. He also mentions

that near Kut the natives spoke in terror of the lion, but that though he

always went on shore, when the steamer was tied up for woodcutting, the

only large carnivora he saw was a cheeta.

Assistant Surgeon Winchester, who was on the same trip, seems to have

been more fortunate in seeing lions and he writes (Memoir on the River

Euphrates, etc., during the late Expedition of H. 0. armed steamer

''Euphrates" Rec. Bomb. Geog. Soc, Nov. 1838) that below Ctesiphon,

where the tamarisk was very thick on the river banks, he saw about sunset,

three lions basking on the river's edge. The lions were fired at, but the

shooting was bad and " so independent were they " notes Winchester that
" they did not move !

"

The next author to mention lions is Layard, the famous explorer of the

ruins of Nineveh. He not only came across many lions, but also hunted
them with the friendly Bakhtiyari chiefs in Arabistan, of which he gives

interesting accounts, but of that more later.

In 1840, on his first visit to Mesopotamia, he mentions that while they
were encamped on the desert side of the Tigi-is, near Mosul, they lit fires to

keep off the lions "which are occasionally found there in the jungle in this

part of Mesopotamia ", and at Tekrit his raftsman would not stop during

the night "for fear of marauders and thieves and also he averred lions,

which are occasionally, but very rarely, found so far north on the banks of

thn Tigris " (Autobiography, vol. 1).

In 1841 Layard saw a lion which had done much damage in the plain

of Ram Hormuz and had eventually been killed by a detachment of the

Luristan regiment. " It was unusually large and of very dark brown
colour in some parts of its body almost approaching black." He goes on
to say that " The lion has not, I believe, been known to traverse the high

chain of the Luristan mountains into the valleys of the Persian side.*

In the plains of Khuzistan its usual places of concealment are the brush-

wood and jungle on the banks of the rivers and streams and in the rice

fields." (Early Adventures). On the desolate hills near Mt. Asemari

* Layard apparently meant north of the Bhaktiyari mountains^ gince at this

time lions certainly occurred round Shiraz.
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in Khuzistan Layard says that besides wolves, lions, leopards, bears
hyiBnas, jackals and other beasts of prey, various species of wild sheep
and goats are found in great numbers, and while living with the Bakhtiyari
near there he was present at a number of lion hunts. Of one of these he
writes " One afternoon when Mehemet Taki Khan was seated at the
doorway of his castle with the elders, a man arrived breathless and in
great excitement, declaring that in crossing the plain he had met with a
lion in his path. The beast, he said, was preparing to spring upon him
when he conjured it in the name of Ali to spare a poor unarmed man, who
never harmed any of his kin. Thereupon the lion being a good Musalmau
and a Shia to boot, as some lions are believed to be, turned away and
disappeared amongst the bushes. The man, ungrateful to the lion, offered
to conduct Mehemet Taki Khan to the spot. . . .

". Layard then o-oes on to
say how the man took them to a hollow covered with brushwootl, where
he said the lion was and on its being disturbed it sprang out at one of the
chief's followers, who wounded it with his long gun but did not kill it.

The lion then seized another follower and in doing so knocked down a
third. The situation, as can be imagined, was most critical and Layard
gives a delightful account of how the lion was killed. " Mehemet Taki
Khan himself " he says "jumped off his horse, and advancing towards the
beast addressed it thus in a loud voice :

" O lion, these are not fit anta-
gonists for thee. If thou desired to meet an enemy worthy of thee
contend with me." The lion did not however appear to think that the
chief was better than any of the rest and did not let go of its prey,
so " the chief approached it and drawing the long pistol which he carried
in his girdle, fired at its head and the lion falling on the ground was
quickly despatched by the guns and swords of his, Mehemet Taki Khan's,
followers." This lion was an unusually large one and had a short black
mane.
As a rule, Layard tells us, these lions seldom attack human beings, but

once, while on a hunting expedition, one of the party was carried off in

the night. They were sleeping in the open and the man was not missed
till, next morning, his remains were found close by ! In the plain of Ram
Hormuz, the flocks and herds of sheep and oxen belonging to the Bakhti-
yari suffered from the depredations of lions. On account of this, Layard
tells us, the Bakhtiyari used to place male buffaloes on the outskirts of their

encampments, since " It is said that the buffalo does not fear a lion, and v/ill

even drive it away,"
Between the years 1848 and 1849 Layard was at Nineveh and in his

book " Nineveh and Babylon " he writes " The lion as I have observed is

now rarely found on the banks of the Tigris as far north as Mosul, or even

above Bagdad. That it was originally an inhabitant, there can be no
doubt. From the earliest period it was considered the noblest of game, and
was included amongst the wild beasts preserved in the paradises, or parks,

attached to the royal palaces. On the monuments of Nineveh, the

triumphs of the King are deemed no less worthy of record than his victory

over his enemies."

Of the distribution of the lion in Mesopotamia as a whole, Layard in the

abovementioned book says " The lion is frequently met with on the banks

of the Tigris below Bagdad, rarely above. On the Euphrates it has been

seen, I believe, almost as high as Bir, where the steamers of the first

Euphrates Expedition under Col. Chesney were launched. On the Sinjar,

and on the banks of the Khabour, they are frequently caught by Arabs.

They abound in Khuzistan, the ancient Susiana. I have frequently seen

three or four together and have hunted them with the chiefs of the tribes

inhabiting that province."
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When making excavations at NiSer near Kama, Layarc! frequently saw
lions and he says that " The Midian Arabs boast of capturing them in the
following manner, and trustworthy persons assure me that they have seen

the feat performed. A man, having bound his right arm with strips of

tamarisk, and holding in his hand a short piece of the same wood, about a

foot or more in length, hardened in the lire and sharpened at both ends,

will advance into the animals lair. When the animal springs upon him,

he forces the wood into the animals extended jaws, which will then be
held open whilst he can dispatch the astonished beast at his leisure with
the pistol he holds in his left hand."
The Bedouins and Jebours, in Layard's time, used frequently to find lion

cubs in the spring at Khabour and at Hillah. On his first visit to the

last mentioned place Layard was presented with a pair of lions by Osman
Pasha. These two lions appear to have been very tame and were allowed

the run of the town, in the same way as sacred cows are allowed in this

country. As the behaviour of these lions is rather amusing, I give Layard's
description in full. " One was nearly of full size, and was well known in

the bazaars and thoroughfares of Hillah, through which he was allowed to

wander unrestrained. The inhabitants could accuse him of no other
objectionable habit than that of taking possession of the stalls of the but-

chers, who, on his approach made a hasty retreat leaving him in undisturb-

ed possession of their stores, until he had satisfied his hunger and departed.

He would also wait the coming of the large kuftas, or wicker boats of the
fishermen and driving away the owners help himself to a kind of a large

barbel, of which he appeared to have a decided relish. When no longer
hungry he would stretch himself in the sun, and allow the Arab boys to

take such liberties with him as in their mischief they might devise. He
was taller and larger than a St. Bernard dog, and, like the lion found
generally on the banks of the rivers of Mesopotamia, was without the dark
and shaggy mane of the African species. The other lion was a cub, and
had recently been found by an Arab in the Hindeyah Marshes."

Loftus, who travelled in Chaldea and Susiana about 1849-50, while

encamped near Sinkara killed two lion cubs and frequently heard lions

roaring. He also says that at this date lions were to be found at Susa
near Dizful in Khuzistan. (Travels and Researches in Chaldea and
Susiana.)

The lion existed in Upper Mesopotamia to a much later date than any
already given, and in the Proceedings of the Zoological Society for 1880
Durnford writes that " Sheik Muslapha also informed him that five years

ago a lion appeared near Biledjik* and after destroying many horses was
done to death." In 1885 Cannon Tristram in his " Fauna and Flora of

Palestine " says " the latest trace being that a few years ago the

carcass of one was brought into Damascus" adding that "it is still

common in Mesopotamia though rare in India." Still later Sir Alfred
Pease, in his "Book of the Lion," published three years ago, remarks on
the status of the lion in Upper Mesopotamia as follows: "I find in my
notes on the Fauna of Asia Minor made during a journey in 1891, the
following :—The lion is no longer found in Asia Minor, but exists in Meso-
potamia and Arabistan, between Poelis, west of Aleppo, and Deyr, and in

the Euphrates valley, where it frequents impenetrable thickets growing
in places along the banks and in the islands in the river ; it is also found
in the lower part of the Karun river but is nowhere plentiful." Unfor-
tunately there is nothing to show how this information was obtained and
whether it was from direct occurrences or simply what the Arabs reported.

* This is probably Biredjic, of the Times atlas, on the Euphrates north east of
Aleppo.
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Sir Oliver St. John, in Blanford's Eastern Persia, volume 2, which was
published in 1876, writes that lions "are very numerous in the reedy-
swamps bordering the Tigris and Euphrates and are also found in the
plains of Susiana, the modern Khuzistan." At this date too, they were
also common in the country south of Shiraz as far east as longitude 53, but
how far north the lion existed, St. John was unable to say, though he had
definite information that they were not found north or west of Kerman-
shah*. In a certain valley west of Shiraz four or five adult lions used to
be killed every year, which shows that in Sir Oliver St. John's time they
must have been pretty common.

Mr. Robertson, H. B. M. Consul at Bnsra, informed Sir Victor Brook in

1875, that lions were then plentiful on the Karun, and Dr. Morit, writing
on the Geology and Ethnology of Lower Mesopotamia, mentions that in

1888 lions were still numerous.
About 1907 or 1909, Sultan Abdul Hamed presented to the Berlin Zoolo-

gical Gardens a full grown lion from Mesopotamia, but whether or not it

came from Mesopotamia proper is not mentioned. This appears to be

the last record for Mesopotamia, but in the adjoining country of Persia
Sir Percy Sykes tells us that in 1900t the hills around Kazerun between
Bushire and Shiraz were full of game " notably the maneless lion, which
haunt this locality," and ten years later| he wrote " lions still exist along
the banks of the rivers in Arabistan, but in very small numbers, I once saw
a dead one floating down the Karun being eaten by sharks." Apparently
this is the last authentic record of the lion in Mesopotamia, since Hubbard
in his book "From the Gulf to Arat," published in 1916, says that on
" the Karun it is now ten years or more since the last lion was seen

in this part of the world." Whether a few stragglers still exist in the

country between the Karun and Amara or near Kharbour remains to be

seen, but so far no member of the Expeditionary Force§ has been able to

give any definite information as to whether any are still to be found

though many have been asked,

India.

India.—There is no evidence to show that the lion inhabited Afghan-

istan or Baluchistan within historic times, but it was formerly found in

Sind,|i Bahawalpur and the Punjab, becoming extinct round Hariana, in

» Dr. A. B. Meyer in " The Antiquity of the Lion in Greece "' mentions Khau-

rism as a locality in which the lion was found. This is on the strength of a

statement in a book called " A Narrative of a Journey from Herat to Khiva,

Moscow and St. Petersbiirg-h" by Abbott.
The book was published in 1843 and in the appendix at the end of volume two

the lion is mentioned, along with the tiger, leopard and bear, as occurring- in

Khaurism, now spelt Khorassan, the country between the Caspian and Afghanis-

tan, Xo other traveller as far as I have been able to find out, confirms this

statement.

t Ten thousand miles in Persia, 1900, p. 319.

t The Field, 1910, -p. G25.

§ In an official publication on Mesopotamia published in 1916 it is stated ttiat

a t'ew lions may be met with near Kharbour and on the borders of Persia.

II
Blanford, F.B.I. Mammalia, includes Khandesh within the range, but accord-

ing to the Bombay Gazetteer for Khandesh, published in 1880, this is not certain

and in a footnote it is stated that " whether lions were formerly found in

Khandesh seems doubtful."' Reference is made to an article which appeared m
the Oriental Sporting Magazine on "Lion Hunting in Khandesh," but, as it is

pointed out. this article refers to Guzerat and not to Khandesh. Lions certainly

have not been found in Khandesh since 1818, as special enquiries have been made,

and there would seem to be no record of lion shooting in Khandesh since tne

beginning of British rule."
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the latter province, in 1842. It was however extinct in Sind before that

date and the last on record was shot near Kot Deji in 1810. Exactly

how far eastwards the lion was a regular inhabitant we do not know, though

there is a statement of one being killed in the Palamaw district, Behar
and Orissa, in 1814, but whether this was merely a straggler or not, there

is no evidence to show. The southernmost limit appears to have been the

Narbada. In 1832 one was killed at Baroda, while further north it was
comparatively common round Ahmedabad in 1836. Central India in

these early days was one of the strongholds of the lion and to give an
idea of its numbers we may mention that Lydekker was informed that

during the Mutiny, Colonel George Acland Smith killed upwards of 300

Indian lions and out of this number 50 were accounted for in the Delhi

district

!

The occurrence of the lion in Cutch is doubtfully recorded. The lion

probably was found in Cutch at one time but the records are not satisfac-

tory. Lt. Dodd m.entions that Burns about 1830 wrote that lions as well

as tigers, bears and wolves were found north of Bhooj, but that none except

the last named were now found, though a solitary lion was shot near Bela

on the Runn, which was supposed to have been a straggler from Guzerat.

Edward Blyth, the curator of the Royal Asiatic Society of Bengal, in his

catalogue of the mammals in the collection, which was published in 1863,

wrote that the " lion was extirpated in Hurriana about 1842, a female

was killed at Rhyl in Damoh district Saugor and Nerbudda territories, so

late as the cold season of 1847-48, and about the same time a few still

remain in the valley of the Sind river in Kotah, C. I. The species would
appear to be now extinct in that district."

A few years later writing in the Oriental Sporting Magazine, Blyth
drew attention to some more recent records of the lion, which he said

must have come as a surprise to sportsmen and naturalists, as it was thought
that they had been long exterminated in these localities.

These two records consisted of one from Deesa, where Lt. Clarke of the

Royal Artillery was badly mauled by a lioness in March 1864 and lost his

arm, and near Gwalior, where three officers out shooting in March of the

following year came suddenly on three lions, two of which they secured.

Blyth seems to have missed certain records, for in 1863 Col. Martin of the

Central Indian Horse, and Mr. Beadon, the Deputy Commissioner, saw and
killed no less than eight lions at Patulghar, 70 miles north-west of Goona
while in 1864 Mr. Arratoon of the police " shot at and wounded a lion near
Sheorajpur (25 miles west of Allahabad) and eventually with native help
stoned him to death as he had no spare ammunition." In 1866 Blanford
tells us that Messrs. Lovell and Kelsay, of the railway staff at Jubbulpore,

shot a lion in Rewah near the 80th mile stone on the railway from Allahabad
to Jubbulpore, and in the same year no less than nine lions were shot by
one party in the neighbourhood of Kotah, Rajputana.
Round Goona lions were still numerous and two or three were shot in

1867, and Blanford, writing in the Journal of the Asiatic Society of Bengal
for that year, says " a few appear to be killed about Gwalior and Goona, but
the animal is scarce." At the end of his article he summarized the distri-

bution of the lion in India at that date as follows :
—" The lion seems still

to exist in three isolated parts of central and western India, omitting its

occasional occurrence in Bundelkund. These are (1) from near Gwalior to
Kotah, (2) around Deesa and Mt. Abu and thence southwards nearly to
Ahmedabad and (3) in part of Kathiawar, in the jungles known as the
Ghur."
On Waterloo day, 1872, Sir Montagu Gerard killed a lion on Cheen

Hill, nine miles from Goona, and the last one in Central India proper
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appears to have been that mentioned by Sclater as having been killed

by Col. Hall near Goona in the following year.

In Rajputana they became extinct about the same date and in the

Gazetteer of the " Western Rajpntana States Residency and Jodhpur
Residency " we find that a full grown female lion was killed on the Anandra
side of Abu by a Bhil shikari in 1872, and in Jodhpur " the last four '' are

stated " to have been shot near Jaswantpura about 1872."

Lydekker gives 1888 as the date the last lions was killed in Guzerat

exclusive of Kathiawar, bat the last record I have been able to find is that

mentioned by Colonel Nurse in the Society's Journal, volume XIII, 1900,

in which he says " the last, I believe, killed in 1878 near the village of

Bhoyen, about two miles from Deesa." According to the Gazetteer for

Palanpur the lion was " now very rare " there in 1880.

The lion is still found in small numbers in the Native State of Junaghad
in Kathiawar, where they are principally found in the Gir forest, but

occasionally lions stray over the border into neighbouring states, where

it is not long before they are shot.

For information in regard to the present position of the lion in Juna-

ghad reference can be made to Colonel Fenton's two papers in the

Society's Journal, Volumes XIX and XX, and Mr. Crump's notes in the

Mammal Survey Report for Kathiawar in Volvmie XXII.
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THE FLORA OF THE INDIAN DESERT.

(JODHPUR AND JAISALMER).

BY

E, Blatter, S.J., and Prof. F, Hallberg.

Part V.

(^Continued from loacje 987 of Vol. XXVI.)

1. Statistical Notes,

We give in the first place a tabulated list of the orders represented in

"bhe Rajputaca Desert, together with their respective genera and sjpecies,

indigenous as well as introduced:

—

Order.

Genera.
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As can be seen in the above list there are 69 orders, 272 genera and 507

species. Of these are indigenous : 58 orders, 226 genera and 4.40 species.

From now we shall confine ourselves to the indigenous plants only.

The following are the 10 dominant orders :

—

1. Graminese with 65 species in 25 genera.

2.
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A comparison of the Dicotyledons with the Monocotyledons shows the

great poverty of the latter, whether we consider the orders, genera, or

species :

Or-
ders.

Genera.

Indige- Intro-

duced

Total of

Genera.

Species.

Indi-

o-enous.

Intro-

duced.

Total of

Species.

Dicotyledons

Monocotyle-
dons

63 187

39

41 228

44

385

105

(52 397

110

If we take only the indigenous plants into account we find that the

Dicotyledons make up 76"13 per cent., and the Monocotyledons 23'86 per

cent, of the total, in other words, the ratio of Monocotyledons to Dicoty-

ledons is 1 : 3'9.

The ratio of orders to genera and species is 1 : 3'9 : 7*3.

The proportion of genera to species is striking. In the whole of British

India it is 1 : 7, in the Bombay Presidency (including Sind) it is 1: 2-6,

whilst in the Eajputana desert it is 1 : 1"99.

For the number of genera belonging to each order we refer to the

following diagram which does not require any explanation :

—
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Out of 440 indigenous species we have classified 406 according to their

geographical distribution. 34 have not been considered on account of their

abnormal and erratic distribution, which makes one doubt whether the

plants have been accurately named and compared in all cases. These
are the results of our classification arranged according to the greater or

smaller number of species belonging to each division :

North African-Indian Desert
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The general element can be neglected for our purpose, as it consists of
species which are either only Indian or show a wider distribution over the
Eastern and Western parts of the Old World, or comprise even certain
regions of the whole globe.

What is left to form an estimate of the plant-geographical position of
the flora is the western element with 189 species, and the eastern (here
Indo-Malayan) element with 27 species. The eastern forms just 1/7 of the
western. These numbers indicate that the Indo-Malayan and western
botanical regions meet in the Western Rajputana desert. The ecological
conditions of the country are not such as to exclude Indo-Malayan
types entirely, but the western element is preponderant. This proves
that Drude was correct, when he drew the line of demarcation between
the Indo-Malayan flora and the Perso-Arabiau region from the Gulf of

Cambay northwards along the Aravallis.

We have said that there are 17 endemic species. We mention their

names, as they are new to systematic botany :

Farsetia macrantha, Blatt. and Hall. (Cruciferce).

Melhania magnifolia, Blatt. and Hall, {t^terculiaceoe)

.

Zizyphus truncata, Blatt. and Hall. (Rhamnucece)

.

Psoralia odorata, Blatt. and Hall. (Leguminosce).

Tephrosia multifiora, Blatt. and Hall. ( ?> )

Tephrosia petrosa, Blatt. and Hall.
{ }> )

lihj-nchosia rhombifolia, Blatt. and Hall.
( ,, )

Rhynchosia arenaria, Blatt. and Hall. ( >> )

Anogeissus rotundifolia, Blatt. and Hall. (CombretacecB).

Ammannia desertorum, Blatt. and Hall, (Lythraceoe).

Pulicaria rajputantB, Blatt. and Hall. (Compositce).

Glossocardia setosa, Blatt. and Hall. ( ,, )

Convolvulus densiflorus, Blatt. and Hall. (Convohulacece).

Convolvulus gracilis, Blatt. and Hall.
( •> )

>ai!rua pseudo-tomentosa, Blatt. and Hall. {Amurantaceoe).

Euphorbia jodhpurensis, Blatt. and Hall. (Euphorbiacece).

It is very likely that a better knowledge of the Cutch, Sind and Balu-

chistan floras will reduce the number of endemic species.

(To be continued.')
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INDIAN DEAGONFLIES,

BY

Major F. C. Feaser, I.M.S.

{With Text-figures.')

{Continued from page 932 of Volume XXVI.)

Part VII.

64. Rhyothemis plutonia, Selys.

Male and female much alike.

Male : Expanse 64 mm. Length 30 mm. Female : Expanse 54 mm.
Length 28 mm.
Head : eyes reddish brown above, paler olivaceous beneath and at the

sides; vesicle, frons and upper part of epistome metallic blue green; occiput

blackish brown ; lower part of epistome, labium and labrum brown.
Prothorax black.

Thorax and abdomen brown with a metallic green lustre. Legs brown.

Wings ; both short, the fore narrow, the hind very broad, especially at

the anal area ; black or blackish brown by transmitted light but reflecting

a dark, metallic green. In the male the] metallic lustre is general through-

out the wing but in the female is most marked at the base, especially in

the fore part of loop. The apex of forewing in the male is hyaline,

this area being very variable, from a mere spur at the extreme apex, to a

wider area extending to within 1 or 2 cells of the stigma and running
obliquely outwards and backwards. In the female both wing apices are

hyaline, in the fore to just proximal of the stigma and in the hmd to 1

cell distal of the stigma, its free border being here deeply concave. In the

male, there is often a clearer triangular area just distal of the node more
marked in the hindwing than in the fore.

Sexual organs as for the genus.

Hab. Burma, Bengal, Indo-Malay and Indo-China, Borneo.

65. Rhyothemis triangularis, Kirby.

Rhyothemis lankana, Kirby.

Rhyothemis bipartita, Selys.

Expanse 60 mm. Length 28 mm. Subject to slight variation in size.

Head : eyes reddish brown above, lilaceous at the sides and beneath

;

vesicle and forehead metallic green ; face and labrum yellowish.

Prothorax brown.
Thorax and abdomen blackish with a metallic green lustre. Legs black.

Wings short and broad, the anal field of hindwing very broad. In both

sexes hyaline, with the bases of all wings deep black, this part appearing

dark metallic blue Ly reflected light. The hyaline part is suffused with a

greyish brown'which gradually deepens as traced towards the wing apices.

The limits of the black basal marking in the forewing, up to the 2nd
antenodal nervure and to the distal or proximal end of trigone ; in the

hind up to the 3rd antenodal nervure or in some specimens up to as far as

the node. The outer border of the marking sharply defined and serrated

or notched. The extent of the marking is extremely variable, Ceylon

specimens usually being more extensively marked than those from South

India. In an average specimen, the black extends to within I cell of the
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node, 3 cells distal of the trigone and as far as the apex of the loop.

Usually there are two, more or less clear, hyaline rays at the base of the
hindwing.

Sexual organs as for genus.

Hah. South India, Coorg, Ceylon, Java, Borneo.

Geniis

—

Pantala.

Fig. 53. Wings of Pantala flavescens showing neuration.

Genus Pantala, Fabr, 1861.

Head large and globular ; eyes contiguous for a long distance ; suture
very deep and separating two Hat areas which lie below the forehead, the
latter narrow and prominent ; vesicle broad and low.

Prothorax with a very small lobe which is almost entirely hidden by the
approximation of head and thorax.

Thorax robust, very hairy. Legs slim and lung ; hind femora with about
?5 small, evenly sized spines and some larger, wider-spaced ones in the

outer third ; mid femora with a row of gradvially lengthening, larger spines.

Tibial spines very long, moderately robust and numerous. Claw-hooks
robust, situated about the middle. Armature of legs very similar in the

female.

Abdomen cylindrical and appearing relatively short due to the depth of

the hindwing, dilated at the base, constricted at the third segment and
then gradually tapering to the end. Supplementary ridges on the I'nd,

3rd. 4th and oth segments.
Wings long, the fore narrow, the hind very broad ; reticulation close ;

'.rigone in forewing 2 or 3 cells distal to the line of trigone in hind
;

sectors of the arc with a moderately long fusion, about equal in the two
wings ; the arc lying between the 1st and 2nd antenodal nervures ; ante-

nodal nervures 13^. the final one incomplete ; I cubital nervure in the

forewing, 2 in the hind, the distal of which lies near the trigone and forms

a minute subtrigone ; no supplementary nervures to the bridge ; trigone

in the forewing traversed once, very narrow, the costal side about :jth the

length of distal side, its relation to the hypertrigone a little more than a

right angle ; trigone in hindwing entire, its base very slightly proximal
to the arc ; cSth nerviire in the hindwing from the anal angle of trigone,

in the forewing nearly straight, so that the discoidal field is strongly

contracted at the termen ; discoidal field begins with 3 rows of cells for 4

or 5 rows and is then continued as rows of 4 ; 2 rows of cells between .5 and
5a ; all hypertrigones entire ; 4th nervure strougly undulated ; 5th nervure

7
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diverging from the 4th and tending to become lost in the general reticula-

tion a short distance from the termen ; the 7th nervure at the distal end
of 7a, strongly approximated towards the 6th and bent abruptly towards

the termen ; loop long and narrow, made up oE 2 rows of cells none of which

are as a rule divided, its outer angle tending to become obliterated and
its midrib to become straightened. The inner border with a strong angle

from which a nervure descends and splits the anal area into a distinct

outer zone of large cells and an inner one of narrow, elongated ones. Mem-
brane moderately large. Stigma of forewing much larger than that of hind.

Anal appendages very long and slender, in close apposition.

Sexual organs : male : 2nd segment very small, the lamina projecting and
deeply fissured so that it appears to be made up of 2 lobes ; tentaculse

broad, depressed, the internal directed outwards, the external only present

as a rudimentary ridge on the internal ; lobe small, oval and depressed.

Female : borders of 8th segment not dilated ; no distinct vulvar scale

formed on the 8th ventral plate, the free border of which projects as a

stunted, tongue-like process ; 9th ventral plate short, carinated, near its

middle 2 small, horn-like processes similar to those seen in Rhyothemis.

Anal appendages in the female as long as those of the male.

66. Pantala flavescens, Fabr.

Libellula flavescens, Fabr.
Libellula viridula, Palisot de Beauvais.

Libellula analis, Burm.
Libellula terminalis, Burm.

Male and female very similar. Expanse 85 mm. Length 48 mm.
Head rounded and relatively large ; eyes capped with bright red or

reddish brown, pale lilac blue at the sides and beneath ; vesicle and occiput

bright yellow or olivaceous ; face and forehead bright yellow, often with a

dash of bright red at the upper part of latter ; labium and labrum dark

yellow.

Prothorax ochreous.

Thorax variable in colour, usually olivaceous or golden brown but some-
times a reddish orange, especially in wet season forms which are more
highly coloured. Laterally paler, bluish green or greenish white, no markings.

Abdomen ochreous or yellow, suffused with red along the dorsum and on

the dorsum of the 8th, 9th and 10th segments, small black spots. Beneath
the first four segments, bluish green or whitish, the remainder dark yel-

lowish brown and all bearing lateral, black " f "-shaped marks.

Superior anal appendages very long, as long as segments 9 and 10,

brownish or the basal part yellow

The female is very similarly coloured but has no red on the face or ab-

domen and the eyes are olivaceous brown above. The abdomen is stouter

and without the constriction at the 3rd segment.

Wings similar in the sexes but the basal spot paler and more diffuse in

the female. Hyaline with a pale yellow, basal spot in the hindwing extending

as far as the cubital nervure, inner border of the loop but not as a rule to

the termen. Very often the apices of the wings are a little smoky. Stigma
reddish brown. Membrane white. Legs ochreous streaked with black.

Sexual organs as for genus.

Hab. Throughout India. P. flavescens occupies in the dragonfly world the

same position, which Cynthia cardui occupies in the lepidopterous, it being

a very cosmopolitan insect and found throughout the warmer zones of the

whole world.

In Indian limits it is usually found to be gregarious and a swarm of a

hundred or more may often be seen dancing lazily iu the air. They prefer

open breezy situations and for no explicable reason, will often choose the
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lee-side of a banyan tree bordering a hot, dusty highway. To such situ-
ations they appear to migrate from their breeding places which are usually
to be found at no great distance off, these being generally shallow
swamps or marshes.

Genus

—

Tramea.

Fig. 54. Wings of Tramea basilaris to show neutration.

Genus Tramea, Hagen, 1861.

Head very large ; eyes contiguous for a long distance, about equal to the
length of occiput ; vesicle large ; forehead broad and prominent, but with no
marked foreborder ; suture flush.

Prothorax with a very small posterior lobe which is completely hidden
beneath the head.

Thorax robust, cubical, very hairy, almost pilose. Legs very long and
slim ; the hind femora with a row of stout, widely-placed, gradually
lengthening spines; mid femora similar ; tibial spines robust, numerous;
claw-hooks robust, situated near the apex. Armature in the female very
similar.

Wings very long, the fore moderately and relatively narrow, the hind broad;

reticulation close; trigone in the forewing 3 or 4 cells distal to the line of

the trigone in the hind ; sectors of arc fused for a long distance in the

forewing and running close together for some distance, in the hind a much
longer fusion ; arc lying between the 1st and 2nd antenodal nervures

;

antenodal nervures 10|^ to IH, the final incomplete; the distance between
the first two antenodals is much greater than the following ones ; 8th

nervure in the forewing from the anal angle of trigone, very short and only a

little convex, its outer end more or less lost in the general reticulation ; the

discoidal field on account of the shortness of the 8th nervure, but very

slightly dilated at the termen, usually parallel-sided iihroughout its extent,

4 rows of discoidal cells ; base of trigone in the hindwing at the arc ; only 1

cubital nervure to all wings ; no supplementary nervures to the bridge ;

trigone in the forewing extremely narrow and very long, usually traversed

twice; trigone in the hindwing long and narrow, eni ire ; all hypertrigones

entire ; subtrigone in forewing almost or quite square, with 6 or 7 cells, its

outer angle more or less lost ; 4th nervure straight, but the outer end bent

abruptly towards the termen; 5a strongly con cave,with 2 rows of cells between
it and 5 ; a well-marked accessory nervure running, about midway between

the 3rd and 4th nervures and parallel to both, but with a concavity towards
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the 3rd ; loop very long and very narrow, its inner border with an angle very

similar to that seen in Pantcila flavescens, from which a tolerably distinct

supplementary sector runs back to split up the anal area into an inner area

of narrow, elongated cells arranged in oblique rows and an outer, of

rounder, hexagonal cells. Divided cells in all angles of the loop ; body
of loop narrow and strongly constricted, the toe much elongated. Stigma
small, that of the hindwing much smaller than that of the fore. Membrane
moderately large.

Abdomen long and narrow, cylindrical, the base tumid, the 3rd and 4th
segments markedly constricted, the remainder fusiform in the male,

cylindrical in the female.

Anal appendages very long and slender in both sexes.

Sexaal organs : male : lamina broad and dexaressed, the border curling

outward a little ; internal tentaculse very robust, long, almost straight

hooks, somewhat carrot-shaped ; external tentaculse obsolete ; lobe quad-
rate, strongly arched posterior border.

Female : border of 8th segment not dilated ; 8th ventral plate prolonged
into a split, vulvar scale ; 9th ventral prolonged into a tongue-like process
overhanging the 10th and furnished at its middle with two small, horn-like
processes similar to those seen in Pantala.

Key to Species.

A. Basal marking of hindwing a golden yellow
enclosing a dark reddish brown, smaller
mark

B. Basal marking of hindwing a blackish brown
without any surrounding zone of yellow . .

67. Tramea basilaris burmeisteri, Kirby.
LibeUula chinensis, Burm.
Libellula basilaris, Hagen.

v^

T. basilaris burmeisteri

T. limbata.

Fig. 5b, Sexual organs of Tramea basilaris burmeisteri.

a. Female organs, b, Male organs, (x 12).
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Expanse in both sexes 90 mm. Length 50 mm.
Male: head; eyes deep reddish brown above, lilaceous at the sides and

beneath ; vesicle yellow ; occiput olivaceous : forehead brilliant crimson,
with a fine, well-defined, black, basal line; bright red above, paler yellow
below ; labrum yellow; labium brownish.

Prothorax olivaceous yellow.

Thorax ochreous on the dorsum, where it is thickly covered with short,

light brown hairs, paler at the sides and a bluish or yellowish green, marked
with two oblique, black stripes placed close together and often confluent

at their middles. A black humeral stripe often present, incomplete below
or connected by a fine black line to the black on the under surface of the

fore part of thorax.

Abdomen rust red, with black annules as far as the 6th, at the distal end
of each segment. These annules widening laterally and occasionally

incomplete on the dorsum ; black spots on the dorsal surface of the

7th to 10th segments, each of those bearing a fine, clear white annule at

its proximal border. Some specimens especially those caught during the

rains, have the abdomen a brilliant red. Legs black, the armature brown.
Wings hyaline. A basal marking in the hindwings, consisting of a golden

yellow background in which lie two, dark brown, irregular spots. The yellow

area extending as far as the middle of trigone, nearly as far as the 2nd
antenodal, as far as the midrib of loop and thence somewhat obliquely to

the termen but not reaching the tornus or anal margin. The anterior

brown spot begins in the cubital space and extends out to trigone and
backwards for about one cell's breadth into loop ; the posterior is separated

from the anterior by about one cell's breadth and extends obliquely

towards the tornus, being a little constricted at its middle. The nervures

in this spot are golden yellow and contrast well with the dark ground

colour. Antenodal nervures 11^. Membrane white. Stigma mahogany
red ; that of the hindwing about two-thirds the size of the fore.

Female very similar to the male. Eyes and face without the red,

olivaceous or yellowish, the cap of the eyes being brown. Thorax similar

to the male. Abdomen, segments 2 to 7 Ught olive brown, with complete

distal, black rings, the remaining segments blackish brown.

Basal marking in hindwing more extensive, the yellow extending as far

as the 3rd antenodal and outer end of trigone.

Sexual organs as for genus.
Hab.—Throughout Continental India and extending into Thibet in the

North, and to Ceylon southwards. Burma and Indo-Malay. This insect

is usually found hovering over tanks in which it breeds or wandering in the

near neighbourhood, generally ascending to great heights. On some days,

during the rains in Bombay, the air is seen to be full of them, often in

company with pantala whose flight they rival in gracefulness. I once took

a male specimen of this insect about forty miles oft" the Kathiawar coast on

board a liner so that it probably has strong migratory instincts.

68. Tramea limbata, race similata, Rambur.
Tramea limbata, Kirby. Tramea rosenbergi, Brauer,

Libellula limbata, Desjar- Tramea transmarhia, Brauer.

dins. Tramea samoensis, Brauer.

Libellula incerta, Rambur. Tramea eurybia, Selys,

Tramea incerta, Brauer. Tramea euri/ale, Selys.

Libellula mauriciana,BTa.\ieT. Tramm continentalis^ Selys.

^

Libellula similata, Rambur. Tramea limbata continentalis, Ris.

Tramea simil ta, Brauer. Tramea translucida, Kirby.

Libellula stylata, Rambur. Tramea madagascariensis, Kirby.

Tramea sfylata, Brauer.



54 JOURNAL, BOMBAY NATURAL MIST. SOCIETY, Vol. XXVII.

From the long list of synonyms, it will be seen that Tramea limhata is

the name applied to a series of insects, differing but slightly and all

tending to merge the one into the other. Ris remarks that they are all

probably subspecies or varieties of one form and that the Indian represen-

tative is a tolerably well defined form, described first from a female

specimen under the name of similata by Rambur, and later from a male,

under the name of stylata, by the same odontologist.

Male. Expanse 90 mm. Length 50 mm.

Head : eyes dark brown above, olivaceous at the sides and beneath
;

\resicle occiput and face dark olivaceous brown ; forehead dark, glossy,

metallic violet ; labrum blackish brown : labium olivaeeous brown, with

the middle lobe and a stripe on the lateral lobe, black. Some greenish

yellow occasionally on the sides of face.

Prothorax brown.

Thorax densely pubescent, dark reddish brcwn with some obscure dark

lines laterally and often some pruinescence beneath. Legs black.

Abdomen deep mahogany brown, the last three segments black. Broad,

black annules at the junctions of the segments and the borders often edged

with black. Anal appendages very long, black.

Wings hyaline, reticulation black ; a basal spot in the hindwing of a deep

blackish brown, a ray in the intercostal spaces extending as far as the 1st

antenodal nervure and separated from the main larger spot, which extends

halfway along the subcostal space, nearly or quite up the trigone in the

cubital space, for 1 cell in the base of the loop and from thence in a more

or lesi indented line to the torntis, at which spot only it reaches the ter aen.

In some spacimens, there is a very marked indentation where the base

of the loop cuts into the marking, so that it appears more or less bilobed.

Stigma reddish brown, the hind about two-thirds the size of the fore.

Membrane pale brown, or grey.

Sexual organs : male : lamina similar to hasilaris ; internal tentaculoe

longer and narrower than basilaris and the end of hook more bent ; lobe

lono- and narrow. Female similar to hasilaris but the vulvar scale smaller

and not obscuring the 9th ventral plate which is longer than in that insect.

Female very similar to the male but paler in colour. A broad, blackj

basal line to the forehead. The abdomen a dark olivaceous brown or

yellow, or in many specimens a reddish brown as far as the ] Otb segment.

Basal marking of hindwing more extensive outwardly but less so posteriorly.

Outwardly it extends as far as the trigone or slightly within it and for

halfway along the body of the loop internal to the mid rib. Posteriorly it

fails to reach the tornus and internally, the anal border, where a small,

clear hyaline area is enclosed. (A very small, hyaline area, similar to this

is occasionally seen in the male but is absent in all my specimens). Wings
decidedly smoky.

Burma specimens differ a little from the above description. The face is

a deep red, the forehead a lighter red and with a broad, black, basal band.

The basal marking extends rather beyond the 1st antenodal nervure, as far

as the arc, to just within the trigone, rather more into the loop and to

within 2 or 3 cells of the termen. The hyaline area at the base covers

about 12 cells. The colour of the marking is a deep reddish brown.

Hob.—Similar to that of hasilaris and with similar habits. Cosmo-
politan.
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Fig. 57.—Wings of Hydrobasileus croceus to show neuration.

Head relatively large ; eyes contiguous for a long distance ; forehead
prominent and rounded ; suture deep ; vesicle high and deeply notched.

Frothorax with a small lobe which is hidden beneath the head.
Thorax robust. Legs long and slim ; hind femora with a row of numerous

small but gradually lengthening spines ; mid femora with similar spines

but less numerous and rather wider spaced ; tibial spines fine, short and
numerous ; claw-hooks very robust, situated about the middle of claws.

Armature of the female very similar but the spines rather less numerous
and more widely spaced.

Abdomen relatively short, the base dorso-ventrally dilated, the sides

much compressed, tapering from the base to the end. A transverse ridge on
the 4th segment.
Wings very long and broad ; reticulation moderately close ; trigone in

the forewing about 3 cells distal to the line o.' the trigone in the hind
;

sectors of arc in forewing with a short fusion, in the hind a somewhat
longer one, the sectors running very close together at their origin ;

arc

lying between the 1st and 2nd antenodals; antenodal nervures 12^ to 18^
the final incomplete, the distance between the 1st two antenodals dis-

tinctly longer than that between those following : base of trigone in

the hindwing at the arc ; 1 cubital nervure to all wings ; no supplementary

nervures to the bridge ; 8th nervure from the anal angle of trigone ;
tri-

gone in the forewing very long, with a very short costal side, traversed

once or twice ; trigone in the hindwing longer than usual, entire, the

distal side concave ; all hypertrigones entire ; subtrigone in the forewing

variable, with 8 to 8 ceRs, its outer angle a little obscure and tending to be

lost in the general reticulation ; 4th nervure strongly undulated ; 2 rows

of cells between 5 and 5« ; 8th nervure in the forewing moderately curved

and short ; the discoidal field contracted at the end due to an abrupt

curving of the 7th nervure towards the termen, the field usually beginning

with one or two rows of 4 cells and then continued as rows of 3 cells ; the

loop with a long body and short toe, its outer angle very obtuse and its

inner border often incomplete and lost in the general reticulation so that

the loop is open at the apex ; a distinct supplementary sector runs from

the angulation of the inner border of loop, which splits up the anal area
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into an mner area of narrow, elongated cells arranged in transverse rows

and an outer of somewhat larger cells. Stigma equal in the two wings,

of moderate size. Membrane moderately large.

Sexual organs: male : lamina depressed, its free border tvirning out-

ward, tentaculse straight, the point turning a little outwards ; lobe short,

oval, a little less prominent than the tentaculse. Female : border of 8th

segment not dilated ; end of 8th ventral plate prolonged into a deeply

cleft vulvar scale ; 9th ventral plate carinated at its distal half and
bearing two small horny processes similar to those of tramea.

Only one Indian species.

69. Hydrobasileus croceus, Karsch.
Tramea croceus, Brauer.
Tramea extranea, Hagen.
Hydrobasileus sxtratieus, Kirby.

Expanse 90 mm. Length 50 mm.
Male : head

; eyes reddish brown above, lilaceous or olivaceous at the

sides and beneath ; vesicle brown ; face and forehead ochreous, tinged with

red and with a brown, basal line to the latter; labrum yellow.

Prothorax light bro^in.

Thorax olivaceous or ochreous, paler at the sides where the colour is a

whitish green.- Legs ochreous or yellow.

Abdomen dark ochreous to reddish brown, the first 4 or 5 segments with

the borders finely dark brown and on the 5th to 7th, a brownish, subdorsal

stripe. A dorsal band commencing on the 7th which merges into reddish

brown on the 8th to 10th segments.
Wings suffused with bright golden yellow, this more intense along the

costa of both wings and over the basal area of the hind. The apices often

tinted with pale brown, this being more marked in the hindwings. Nervures
in the basal part of wing and in the costal fields, bright yellow. The basal

marking black and its included nervures a bright yellow ; its size and shape
somewhat variable, usually beginning at the tornus and running out as far

as the apex of the loop where it ascends that structure, being limited

outwardly by its outer border. Anteriorly the border of the spot is more or

less crenated and runs obliquely from the outer angle of loop to the tornus.

Stigma brownish yellow. Antenodal nervures numbering about 17.

Female very similar to the male. The face and forehead olivaceous with-

out any reddish tinge ; the thorax similar to the male ; the abdomen ochre-

ous, with a reddish tinge and all the sutures, the carina and the lateral

borders finely mapped out in black. Wings scarcely differing from
those of the male.

Sexual organs. See under genus.
Anal appendages in the female very small, ochreous.
Hab.—Throughout India in the moister zones, Ceylon, Burma, Indo-

Malay and Indo-China.

(7b be continued.)
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SUMMARY OF THE RESULTS FROM THE INDIAN
MAMMAL SURVEY

OF THE

BOMBAY NATURAL HISTORY SOCIETY

By R. C. Wroughton, f.z.s.

Part VI.

(Continued from iKuje 967 0/ Volume XXVI.)

Subfamily 111.

—

Cricetin.e.

The Cricetin^ contains three Indian genera which are arranged

in a key. by Blanford, as follows ;

—

Key to the genera of the Cricetin^.

A.—Molars rooted, tubercular I. Cricetulus.

B.—-Molars rootless, elongate, composed
of prisms,

a.—Ear-conch present 11. MiCROTUS.

b.—Ear-conch absent HI. Ellobius.

Gen. I.

—

Cricetulus.

The separation of Cricetulus, as a subgenus, from Cricetus, to

represent the oriental forms, was proposed by Milne-Edwards in

1867, and it is now accepted as a full genus.

No. 309. phceus, Pall. Blanford records a doubt as to

No. 310. fulvus, Blanf. the validity of these three species,

^o. 311. isabellinus, deVil. Thomas who has quite recently

studied them (A. M. N. H. (8). xix,

p. 452, 1917) concludes that none of these names apply to the

Ladak form, for which he proposes the name alticola. There is no

other species.

Distribution :

—

C. alticola, Thomas. Type locality :—Shushal, I3,500's

Ladak (Ward—Cr ump)

.

Other localities :—Ladak ; Upper

Sutlej Valley (Whitehead) (B. M.).

Type :—B.M. No. 6. 10. 3. 13.

Gen. II.—MiCROTUS.

This genus has been divided into a large number of subgenera

of which, however, only five are found in or on the boundaries

of our area. They may be placed in a key as follows :

—

8
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Key to the subgenera of Microtds.

A.—Pattern of lower anterior molar with some triangles closed

a. MamniEe 2— 2= 8.

a\ Palate normal.

a^ Claws small, those on forefeet

always shortest ..

.

... ... I. MiCROTUS.

6^ Claw^s large, those on forefeet

nsually longest .... ... II. Phaiomys.

6\ Palate abnormal, ending in a broad

median plate, cut off from the maxil-

laries on both sides... ... ... III. Alticola.

h. Mammae 0-2=4 ... ... ... IV. Hyperacrius.

B.—Pattern of lower anterior molar with all V. EoTHENOMYS.
triangles open.

Subgenus I.—MiCROTUS.

No. 306. sikimensis, Hodgs. The only species recorded from our

area.

Distribution :

—

M. (M.). sikimensis, Hors- Type locality :—Sikkim. (Hodgson),

field. Other localities:—Sikkim (Hodgson);
Kalapokhi-i, Darjiling (B. M.), Sikkim
(M. S. I.)

Tyj)e:—B. M. No. 79.11.21.397.

Subgenus II.

—

Phaiomys.

AT one 7 7 ,7 • -D1 r Bonhote described a species.
No. 305. blytm, Blanf. 7^ • r n r i

•
i t^ waltom, irom Lhassa, 01 which 1

named a subspecies petulans, (J. B. N. H. S., xx, p. 931, 1911),

on specimens taken bj?^ Captain C. H. T. Whitehead. This form

may be distinguished from blythi as follows :

—

Key to theforms of Phaiomys.

A.—General colour drab ... ... ...1. blythi, Blanf.

B.—General colour sepia ... ... ...2. waltoni petulans,Wr.

Distribution :

—

1. M. (P.) blythi, Blanford. Type locality .—Tsomoriri, 14,000',

Western Ladak. (Theobald).

Other localities .-—Thibet (B. M.).

Type :—Ind. Mus. Calc. No. a.

{TjTpe oi leucurus, Blyth, Ind. Mus.
, .

Calc. No. a.).

2. M. {P.) waltonipetulans. Type locality :—Teza, Upper Sutlej

Wroughton: Valley. (Captain C. H. T. Whitehead).

Other localities :— Upper Sutlej' Val-

ley (B.M.).
: Type:—B. 11.-^0.10.12.2.27.
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Subgenus III.

—

Alticola.

Miller dealt with these voles in

No. 300. roylei, Gvaj. his paper on Dr. Abbott's collection

No. 301. stoliczkanus, Blanf. from Central Asia, and I propose

No. 302. stracheyi, Thos. to follow his results closely. In

No. 303. wynnei, Blanf. two cases, however, I cannot accept

No. 304. blanfordi, Scullj". the type localities mentioned by
him. In the case of roylei I have

already pointed out in this Journal (J. B. N. H. S., xxiii, p. 299,

1914) my reasons for believing Kumaon and not Kashmir to be the

type locality. The name M. stracheyi, Thomas, is a re-naming of

the animal called " Cricetus songarus " hj Horsfield, who, in his

Catalogue (p. 145) distinctly states that the specimen is " From
Capt. R. Strachey's Collection in Ladak." The following is Mil-

ler's key to the species :

—

Key to the species of Alticola.

A.—Under parts dark.

a. The third upper anolar with 4 salient

angles ... ... ... ... 1. wynnei, Blanf.

The third upper molar with 6 salient

angles.

a\ Hind-foot 22 mm. ... ... 2. roylei, Gray.

6\ Hind-foot 20 mm. ... ... 3. moniosMS, True.

B.—Under parts whitish.

a. Back bright, ferruginous, brown ... 4. stoliczkanus, ^Ij-

b. Back grey or pale fawn.

a\ Tail vertebra over 45 mm. ... 5. blanfordi, Scull.

. b^. Tail vertebras xnider 40 mm.
a^. Third upper molar with 6 salient

angles.

a\ Anterior upper molar with 10

salient angles ... ... 6. s^racAe?/t, Thos.

6\ Anterior upper molar with 8

salient angles ... ... 7. albicauda, Tvne.

If. Third upper molar with 5 salient

angles,

a'. Teeth heavy
;
posterior loop

of third upper molar form-

ing much less than half of

crown ... ... ... 8 . acrophilus^ Mill

.

6^ Teeth light; posterior loop of

third upper molar forming at

least half of crown ... 9. cricetulus, Mil]

.
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Distribution :

—

1. M. (A) wynnei, Blanford. Type locality :—Murree, Punjab.

Other localities :—Mnrree (B. M.).

Co-types :—B. M. Nos.92.2.27.1 &
8.3.9.18.

Lectotype :—B. M. No. 8.3.9.18.

2. M. (A.) roylei, Gray. Type locality :—Kumaon. (See

above).

Other localities:— Kumaon; Sikkim
(M. S. I.).

Type :—B. M. No. 2002a.

3. M. {A.) montosus, True. Type locality :—Central Kashmir,

11,000'. (Abbott).

Other localities :—Kashmir (Ward)
;

Kaghan Valley (Whitehead) (B.M.).

Type:—\J. S. Nat. Mus. No.

!^^^(TYpe of imitator, Bonhote, B.M.
35508 ^ "^

^

No. 5. 1. 5. 12.).

4. M. (A.) stoliczkanus, Type locality :—Plateaux of North-

Blanford. ern Ladak.

Other localities :—None.

Co-types :—Ind. Mus. Calc. Nos.

a and 6.

5. M. (A.) blanfordi, Scully Type locality :— G-ilgit, 9.000'—
10,000'.

Other localities :—Gilgit; Skardo

(Whitehead) (B. M.).

Co-types:—B. M. Nos. 83-3-M22
and 8. 3. 9. 17. (Other co-types Ind.

Mus. Calc. Nos. a. and b. in al.).

Lectotype :—B. M. No. 8.3.9.17.

6. M. (A), stracheyi, Tho- Type locality:—Ladak, Strachey,

mas. (See above).

Other localities :—Ladak (Ward)
(B. M.).

Type :—B. M. No. 60.5.4.113.

7. M. (A.) albicauda, True. Type locality :—Baldu Valley,

Baltistan. (Abbott).

Other localities :—None.

Type :—U. S. Nat. Mus. No. ^^J^.^^ 36816

8. M. (A.) acrophilus, Mil- Type locality:—Ladak side of

ler. KaraKorum Pass, 17,000'. (Abbott)

Other localities :—None in B. M.
fz/pe :—U. S. Nat. Mus. No. 26.126
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9. M. {A.) cricemlus, Miller. Type locality :—Tso Kjan, 16,000',

Ladak. (Abbott).

Other localities :—None.
Tijpe :—13. S. Nat. Miis. No.

84043.

Subgenus IV.^Hyperacrius.

Three species have beeu described (all from Kashmir), one by
True and two by Miller, who arranges them in a key as follows :

—

Key to the species of the subgenus Hypeiiacrius.

A.—Hind-foot (with claws) 19 mm.;
upper tooth-row 7 mm. ... ... 1. aitchisoni, Mill.

B.—Hind-foot (with claws) 16-18 mm.
upper tooth-row 6 mm.

a. Ear, from meatus, 10-11 mm. ... 2. fertilis, True.

b. Ear, from meatus, 7*8 mm

—

... 3. brachelix. Mill.

Distribution :

—

1. M. (H.) aitchisoni, Mil- Type locality :—Gulmarg, Kash-

ler. mir.

Other localities :—None.

Type :—B. M. No. 96.11.2.3.

2. M. (H.) fertilis, True. Type locality :—Pir Panjal, 8,500',

Kashmir. (Abbott)

.

Other localities :—Central Kashmir
(B. M.).

Type:^V. S. Nat. Mus. No. ^3^J.^^ c6510

3. M. (H.) brachelix, Mil- Tyjje locality :—Nagmarg, Kash-

ler. mir (Abbott).

Other localities :—-Kashmir (Ward)
(B. M.).

Type:—\J. S. Nat. Mus. No.

63445.

Subgenus V.

—

Eothenomys.

This form has never been taken

No. 307. melanogaster, M.- within our limits, but as it,

Edws. with several subspecies, is found

all over Szechuen and may there-

fore be found in the Kakhyen Hills, I have included it here.

Distribution :

—

M. (E). tnelanogaster, Milne- Type locality :—Moupin, Szechwan.

Edwards. Other locaiiiies :—Not yet taken

within the Northern Burmese bor-

der.

Typ)e :—In Paris Museum.
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: Gen. III.

—

Ellobius.

The only species of the genus

No. 308. fuscicapillus, Bly. found within our area. Blanford

records that it was taken at Quetta

by Hutton, but Blyth when he named it thought that it came
from the Himalayas. The British Museum has no Indian speci-

mens, and only three in alcohol contributed by the Afghan Boun-
dary Commission from Bala Marghab, &c., in Afghanistan. A
lady recently gave me a description of a small animal seen by her

at Quetta, which she stated to be not uncommon, and which could

only have been this animal.

Distribution :

—

E. fuscicapillus, Bljth. Type locality:—Unknown (?

Quetta) (Hutton).

Other localities ;—Bala Marghab,
Afghanistan.

Type ;—Not traced.

Family V.—SPALACiDiE.

Blanford recognises only one genns of the Bamboo Rats, but

Thomas has recently revived Nyctocleptes for the giant forms,

restricted Rhizomys to the medium-sized ones, and established

Cannomys for the smaller animals of the badius type (A. M. N. H.

(8) xvi., p. 57, 1915). These three genera may be arranged in

key as follows :

—

Key to the genera of the Spalacid^.

^ —Size large, condylo-basal length of

skull 57-76 mm. ; soles of feet granu-

lated; mammae 1-3=8 or 2-3=10.

a. Size larger, condylo-basal length of

skull 71-76 mm,; posterior sole-

pads conjoined I. Nyctocleptes.

b. Size smaller, condylo-basal length

of skull 57 mm.
;

postei-ior sole-

pads separate ... ... ... II. Rhizomys.

5,— Size small, condylo-basal length of

skiill 43-50 mm. ; sol«pads not

granulated; mammse 2—2=8 ... III. Cannomys.

Gen. I.

—

Nyctocleptes.

No. 314. sumatrensis, Raff. The proper name for the Indian

form is cinereus, McClelland. Besides

sumatrensis, Thomas has distinguished another form from Sumatra,

but cinereus alone is found within our limits.
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Distribution :

—

N. cmereus, MacClelland. Type locality :—Motilmein.

OtJier localities :—Teuasserim (M.
S. I.).

Type :—Not traced. (Co-types of

erythrogenys, Anderson, Ind. Mus.
Calc. Nos. a. and b.).

Gen. II.

—

Rhizomys.

No. 313. pruinosus, Bl. Besides the Assam species, Thomas
has recently described senex, from

eastern Burma and Yunnan (A. M. N. H. (8) xvi, p. 313, 1915).
These two may be distinguished as follows :

—

Key to the species of Rhizomys.

A.—Size smaller, palatilar length of skull

32.2 mm. ... ... ... ... I. pruinosus, Blyth.

B.—Size larger, palatilar length of skull

37-2 mm. ... ... ... ... 2. senex, Thos.

Distribution :

—

1. R. pruinosus, Blyth. Type locality :—Cherrapunji, Assam
(F. Skipwith).

Other localities:—Khasi Hills CB. M.)

Co-types:—Ind. Mus. Calc, Nos. 1.

m. and n.

2. R. senex, Thomas. Type locality:— Yunnan. (Orii).

Other localities :—Mountains east of

Bhamo (B. M.).

Tijpe :—B. M. No. 12. 7. 25. 42.

Gen. III.

—

Cannomys.

Besides badius, Hodgs., of Nepal and castaneus, Blyth, ot

Teuasserim, Thomas has recently described ^pater from Mt. Popa and

c. plumbescens from the Shan States. These four forms may be

arranged in a key as follows :

—

Key to the species of Cannomys.

A.—Size larger, condylo-basal length 49-

53 mm.
a. Colour normal ... ... ... I. badiics, Hodgs.

b. Colour paler and brighter, pinkish

cinnamon ... 2. jjater, Thomas.

B.—Size smaller, condylo-basal length of

skull 43-46 mm.
a. Colour normal 3. cas^awews, Blyth

h. Colour plumbeous \^. c. plumbescens,

Thos.
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Distribution :

—

: .

1. C 6a(?ms, Hodgson. Type locality:—'^e^pal (Hodgson).

Other localities:—Daijiling; Khasi

Hills ; Manipur (B. M.); Chin Hills,

Chindwin (M. S. I.).

Type :—B. M. No. 43. 1. 12. 61.

2. C. pater, Thomas. Type locality :—Mt. Popa, Burma.
(B. N. H. S.—Shortridge).

Other localities :—Mt. Popa (M.S.I.)

.

Type:—B. M. No. 14. 7. 19. 231.

3. C. castaneus castaneus, Type locality:— " Arakan" (?)

Blyth. (Phajae).

Other localities :—Thaton, Burma
;

Tenasserim (B. M.).

Co-types :—Ind. Mus. Calc. Nos. I.

and m.

4. C. castaneus plumhescens, Type locality :—Gokteik, N. Shan

Thomas. States (B. N. H. S.—Shortridge).

Other localities :—N. Shan States

(M. S. I.)

Type:—B. M. No. 14. 7. 8. 78.

Famil}?- VI.—HYSTEiciDiE.

The family includes two genera which may be distinguished as

follows :

—

Key to the genera of the Hystricid'i'.

A.—Tail short, clothed with spines, with

hollow quills at the end ... ... I. Acanthion.

B.—Tail long, clothed with scales, with a

tuft of bristles at the end... ... II. Atherurus.

Gen. I.^

—

Acanthion.

Some years ago Lyon in a paper on Malay Porcupines (Proc.

U. S. Nat. Mus. xxxii, p. 575, 1907) revived the name Acanthion
for them. In a note, quoted in my Sind Report (J. B. N. H. S.

xxiv, p. 757, 1916), Thomas pointed out that that name must
equally be applied to the Indian species, in place of Hystrix, as

now used.

The Indian Museum Catalogue

No. 315. leucura, C & H. gives no locality for the type of

No. 316. hodgsoni, Gray. bengalensis, and I have entirely

No. 317. bengalensis. Blyth. failed to find any authentic record

of any other specimen having been
taken. I propose to take the general view and regard it as a

synonym of hodgsoni. Thomas has quite recently divided off the

south Burmese porcupine, under the name of klossi, from brachyurus,
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the Malay form. At the commencement of the Survey I named
a species, cuneiceps, from Cutch (J. B. N, H, S. xxi, p. 771, 1912),

the note incorporated in my Sind Keport, quoted above ; however,
Thomas accepts it only as a subspecies,

arranged in a key as follows :

—

These forms may be

A.

Key to the species of Acanthion.

-A full crest of long hairs ; a mantle

of long, thin spines ; the stout, stiff

spines of the back ringed black

and white.

a. Size larger, condylo-basal length of

skull 155 mm. ... ... ... 1

b. Size smaller, condylo-basal length

of skull 1 45 mm. ... ... . . . S

B.—Little or no crest ; no mantle ; chief

spines white with a black median
ring.

a. The black on the chief spines much
more than the white tips ... ... 3. hoagsom, Gray

6. The black on the chief spines much
less than the white tips ... ... 4. klossi, Thos.

I. leucunis, Sykes,

I. cuneiceps, Wr.

Distribution :

—

1. A. leucurus leucunis,

Sykes.

2.

Type locality: —"Dukhun" (Sykes).

OtJier localities :—Bannu, Punjab

;

]-{ajputana ; Sehore ; Central India

;

Dekhan; Nilgiri Hills; Malabar;

Ceylon; Nepal (B. M.); Kathiawar;

Palanpur ; Khandesh r Berars ; Dhar-

war
; Coorg ; Mysore ; Ceylon

;

Kumaon (M. S. I.).

T^joe:—B-M. No. 42.8.6.6. (Type

o^indica, Gray and Hardw. not found

;

Type of zeylonensis, Blyth, Ind. Mus.
Calc. No. e. ; Tj-pe of mcdabarica, Scla-

ter, B. M. No. 65. 1. 30. 10.).

A. leucurus cuneiceps, Tyjye locality:—Nokania, Cutch.
Wroup-hton.

3. A. hodgsoni, Gray.

(B. N. H. S.—Crump).
Other localities :—Cutch ; Sind (M.

S. I.).

Type:—B. M. No. 12. 9. 1. 11.

Type locality:—Nepal (Hodgson).

Other localities :—Sikkim (B. M.)
;

Bhutan Duars (M. S. I.).
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Co-types :—B. M.. Nos. 45. 1. 8. 8

&47. 7. 22. 9. (Lectotype of alojphus,

Hodgson, B. M. No. 53.8.16.11;
Type of bengalensis, Blyth, Ind. Mus.

Calc. No. /.).

Lectotype :—B. M. No. 47. 7. 22. 9.

4. A. Mossi, Thomas. Type locality:—Tenasserim. (B.N.
H. S.—Shortridge).

Other localities :—Sagaing, and Mt.

Popa, Burma ; Tenasserim (M. S. I.)

Type :—B. M. No. 14. 12. 8. 223.

Gen. II.

—

Atherurus.

No. 318. 'tnacrura, L. The only species found in our area.

Distribution :

—

A. macrourus, Linnseus. TyjJe locality:—" Asia."

Other localities :—Tenasserim (B.

M.) ; Tenasserim (M. S. I.).

Type :—Unknown.

Suborder II.

—

Duplicidentata.

The two Families in this Suborder may be distinguished as

follows :

—

Key to the families of the Duplicidentata.

A.—Ears, long ; a tail present ... ... I. Leporid^e.

B.—Ears, short ; no tail ... ... ... II. OcHOTuNiD^.

Family I.

—

Leporid^.

The Hispid Hare is now generally classed in a separate genus,

Oaprolagus, from the ordinary hares which make up the genus

Lepus. The two may be distinguished as follows :

—

Key to the genera of the Leporidje.

A.—Ears at least as long as the head ; tail

white beneath ... ... ... I. Lepus.

B.—Ears shorter than the head; tail

entirely brown ... ... ... II. Caprolagus.

Gen. I.

—

Lepus.

The first four names in Blan-

No. 319. nigricollis, F. Cuv. ford's list represent the hares of the

No. S20 . ruficaudatus, Geoff, plains, while the last three are the

IJio. S21. dayanus, B\a,uf. mountain hares. Of the former,

'No. 322. peguensis^Bl. in addition to those here enume-

No. 323. tihetanus, Waterh. rated, Bonhote named siamensis, in

No. 324. oiostolus, Hodgs. 1902 (P. Z. S., p. 40), while in the

No. 325. hipsibius, Blanf. course of this Survey I have added
three names (J. B. N. H. S. xxi, p.
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338, 1912
;
xxii,p. 15, 1913; xxiv, p. 42, 1915). Of the mountain

forms I think craspedotis, Blanford, may be kept distinct from
tihetanus, but as to hypsibius, Blanford, I can offer no opinion.
Including these additional forms the species of the true hares may
be arranged in a key as follows :

—

Key to the species of Lepus.

I.—Hair comparatively short and coarse.

A.—Tail brown above.

a. Colour darker; ears blackish brown 1 . ruficaudatus, Geoff.

b. Colour paler; ears bright buff ... 2. rajput, Wr.
B.—Tail black above.

a. Nape black.

a. Feet ochraceous ... ... o. nigricollis, F. Cnr.

b\ Feet white ... 4. singhala, Wr.
b. Nape grey or brown or ochra-

ceous.

a. Nape grey ... ... ... 5. simcoxi, Wr.
6\ Nape brown, or ochraceous.

a'. Face pale, grizzled brown
and buff; a grey rump ... 6. dayanus, Blanf.

6". Face darker, grizzled black

and ta^.

a^. Nape brown
;

general

ground colour tan... ... 7. maJiadeva, Wr.
b^. Nape ochraceous, or ru-

fous.

a^. Nape ochraceous ; feet

white ... ... ... 8. pegicensis, B\j.

6*. Nape rufous; feet ochra-

ceous ... ... ... 9. siamensis, Bonh.

II.—Hair long and silky.

A.—Tail black above.

a. General colour paler, ecru drab
;

nape fawn... ... ... ... 10. craspedotis, ^lanf.

b. General colour darker, dark pin-

kish drab; nape cinnamon rufous.. 11. tibetanns, Waterh.

£.—Tail all white.

a. Ears longer than hindfoot with

tarsus ... ... ... ... 12. oiostolus, Hodgs.

b. Ear not longer than hindfoot

M'ith tarsus ... ... ... 13. hypsibius, Blanf.

DiSTKIBUTION :
—

1. L. ruficaudatus, Geoffrey. Type locality :
—"Bengal."

Other localities

:

—Saran, Bengal

;

Pari, Orissa; Nepal; Sikkim (B.M.);
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Gwalior ; Kuniaon ; Behar ; Bengal ;:

Sikkim ; Darjiling ; Bhutan Duars
(M. S. I.).

Type :—Perhaps in Paris Museum..
2. L. rajput, Wi'oughton. Type locality :—Sambhar Lake,

Eajputana (Adams).

Other localities :—Sambhar Lake,.

Ulwar (B. M.)

Type :—B. M. No. 85.8.1.342.

3. L. nigricollis, F. Ouvier. Type locality

:

—Madras.

Other localiiies:—^S. Mahratha Coun-
try ; Dekhan ; Nilgiri Hills (B. M.)

;

Satara ; Ratnagiri ; Dharwar ; Kanara;.

Mysore; Bellary; Coorg (M. S. L).

Type:—Perhaps in Paris Museum.
4. L. singhala, Wroughton. Type locality

:

—Kumbukkam, Cey-
lon (B.N. H. S.—Mayor).

Other localities :—Ceylon (B. M.) ;.

Ceylon (M.S. L).

Type:—B. M. No. 15.7.1.8.

5. L. smcoaji, Wroughton, Type locality:—Edalabad, Khan-
desh. (B. N. H. S.—Crump).

Other localities :—Khandesh; Nimar;;

Berars; Central Provinces (M, S. I.).

Type:—Ji. M. No. 11.8.7.1.

^- L. dayanus, Blanford. Type locality : — Sukkur. Sind (Dr.

Day).

Other localities :—Sind (B. M.) ;,

Sind ; Cutch ; Palanpur ; Kathiawar

;

(M. S. I.).

Co-types .•—B. M. Nos. 90. 4. 9. 2
and 3.

Lectotype :—B. M. No. 90.4.9.3.

7. L. mahadeva, y^voughton. Type locality:—-Dhaim, Mahadeo
Hills, Central Provinces. (B.N.H.S.—
Crump).

Other localities:—Mahadeo Hills (M.
S.I.)

Type:~-'B. M. No. 12.7.8.1.

8. L. p)sguensis,^\yt\i. Type locality

:

—Upper Pegu (Pha-

Other localities :—Pangoon (B. M.) :

Chindwin ; Mt. Popa (M. S. I.).

Type :—^Ind. Mus. Calo. No. a.

9. L. siamensis, 'Bonhote. Type locality:—Cliiengmai, Siam
(Lyle).
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12. L. oiostolm, Hodgson.

Other localities

;

—Siam ; Bhamo (Ha-
rington) (B. M.).

Type:~B. M. No. 1.7.7.13.

10. L. craspedotis, Blanford. Type locality :—Pishin, Baluchistan
(Blanford.)

Other localities :—'Quetta, Baluchis-

tan ; Afghanistan (B. M.).

Type :—Ind. Mus. Calc. No. a.

11. L. tibefanus, Waterhouse. Type locality

:

— Little Thibet. (Vig-
ne).

Other localities :— Yassin, Gilgit

;

Ladak ; Kurram Valley (B. M.)

Type :—B. M. No. 53.8.29.25.

Tyjje locality:—Nepal. (Hodgson).

Other localities :—Sikkim ; Ladak
;

Upper Indus Valley (B. M.).

Type:—B. M. No. 43.1.12. 44.

(Type of piallipes, Hodgson, not

traced).

Type locality :—Changchenmo Val-

ley, Ladak (Stoliczka).

Other localities :—No specimen.

Co-types :—Ind. Mus. Calc. Nos. a.

and b.

Gen. II.

—

Caprolagus.

No. 326, hispidus , Pears. The only species of the genus.

Distribution :

—

C. hispidus, Pearson. Type locality

:

—Assam. (McClel*

land).

OtJier localities :—E. Bengal ; Nepal

(B. M.)

Type :—Not traced.

13. L. hypsibius, Blanford.

Family 11.— Ochotonid^.

There is only the one genus.

Gen.

—

Ochotona.

No. 327. roylei, Ogil.

No. 328, curzonicB, Hodgs.

No. 329. macrofu, Gtinth.

No. 330. rufescens, Gray.

No. 331. ladacensis, Gtinth.

In dealing with the collection

made by the Survey in Kumaon,

I classed the specimens of this

genus as roylei. Later when speci-

mens were obtained from Sikkim,

it appeared impossible to separate

them from roylei, and yet ther
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1. rufescens, Gray.

2. wardi, Bonh.

were apparently different from the Kumaon individuals, so I sug-

gested that Hodgson's name nipalensis should be revived for these

latter. Now however on laying out all the available material I

am of opinion that mere colouring cannot be trusted as a guide

where seasonal changes are so great and so common. I therefore

propose to call all this group roylei, pending the working out of the

genus on adequate material. This material is badly wanted, and
should include specimens taken " all round the year, " or as near it

as possible for each locality. Bonhote added a species, wardi, (P. 2*.

S., p. 124, 1904), allied to rufescens., which I include in the follow-

ing key to the species :

—

Key to the species of Ochotona.

A.—Palatal and incisive foramina not dis-

tinct.

a. Combined foramina constricted in

centre.

a^ Colour brownish, with white collar

behind the ears ...

b^. Colour greyish, with red head and
shoulders in summer ...

6. Combined foramen not constricted.

a\ Ears small, 23mm., or less.

a^. Uniform pale brown ; feet white.

6^. Dark brown
6^ Ears large, 27 mm.

B.- -Palatal and incisive foramina distinct.

Distribution :

—

1. 0. rufescens, Gray. Type locality :-

bul.

Other localities :—Ziarat, Baluchis-

tan ; Bolan Pass, Quetta ; Kurram
Valley, Afghanistan (B. M.),

Co-types :—B. M. Nos. 44.9.15.9 &
10.

Lecfotype :—B. M. No. 44.9.15.9.

Type locality:—Talien, Kashmir,
(Col. Ward).

Other localities :—Gulmarg, 8,700'

;

Gugga Nala, 8,900' ; Liddar Valley,

9,500'; Sultanmurg, 11,000' ; Kisht-
war, 11,000' ; Badrawar, 12,000'

;

Kashmir, Chilas, 12,700'; Gilgit,

Hazara, 13,700' ; Tashgaum, 9,500':

Ladak (B. M.).

Type :—B. M. No. 4. 5. 6, 1.

o.

4.

5.

6.

curzonicB, Hodgs.

roylei, Ogil.

macrotis, Giinth.

ladacensis, Giinth.

-Baber's Tomb, Ka-

2. 0. wardi, Bonhote.
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3. 0. curzonioe, Hodgson,

4. 0. roylei, Ogilby.

5. 0. macrotis, Giinther.

Type locality :—Nepal. CHodgson).
Other localities ;—Sikkim (B. M,).

Co-types;—B. M. Nos. 58.6.24.98
and 99.

Lectotype :—B. M. No. 58. 6.

24.99.

Type locality

:

—Choor Mountain,
Punjab (Ogilby).

Other localities :—Garwhal ; Kuma-
on ; Nepal ; Sikkim (B. M.).

Type I—B. M. No. 55. 12. 24.326.

(Type of nipalensis, Hodgs. B. M.
No. 43.1.12.63; Type oi hodgsoni,

Blyth, not traced).

Type locality :—Kuenlun Moun-
tains, Thibet (Biddulph).

Other localities:— Shushal, 13,500',

and Indus Valley, 12,000'; Ladak
(B. M.).

Co-types I—B.M. No. 44.3.1.14 &
75.3.30.3. (Type of auritus, Blanford,

Ind. Mus. Calc. No. a. : Co-types of

griseus, Blanford, Ind. Mus. Calc.

Nos. c. and d.).

Lectotype;—B. M. No. 75. 3. 30. 3.

Type locality :—Chagra Lake,

14,000', Ladak; (Biddulph).

Other localities :—Upper Sutlej Val-

ley (Whitehead) (B. M.).

Co-types :—B. M. No. 75. 3. 3. 32.

and specimens in Calcutta.

Lectotype :—B. M. No. 75.3.

30. 2.

Order VII.

—

Ungulata.

With the exception of the Muntjacs, or Kib-faced Deer, practically

nothing has been done in this Order by the Survey. This was

to be expected, for the great majority are large animals, which do

not lend themselves to collection on a large scale. The late R.

Lydekker, F. R. S., brought out a Catalogue of the specimens in

the British Museum (Natural History) in 1913, and it seems

almost unnecessary to deal with the subject here, but for the con-

venience of Members I have decided to extract as shortly as

possible, the information contained in that Catalogue, in so far as

it concerns the Indian region.

The Order is divided into three Suborders as follows :

—

6. 0. ladacensis, Giinther.
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Key to the suborders of the Ungulata.

A.—Upper lip and nose not produced into

a flexible trunk.

a. The third and fourth toes, which

may be the only ones, equal in

size, and symmetrical to a verti-

cal line drawn between them ... I. Artiodactyla.

b. The third toe, which may be the

only one, larger than the lateral

ones, when present, and symmet-
rical in itself II. Perissodactyla.

'iS.—Upper lip and nose produced in a

trunk III. Proboscidea.

Suborder I.

—

Artiodactyla.

The Suborder is divisible into three Sections as follows ;

—

Key to the sections of the Artiodactyla.

A. —Upper incisors wanting ; ruminating.

a. Horns or antlers present, at least

in males... ... ... ... I. Pecora.

b. No horns or antlers ... ... II. Tragulina.

B.—Upper incisors present ... ... III. SuiNA.

Section I.

—

Pecora.

This Section includes two Families which may be distinguished

as follows ;

—

Key to the families of the Pecora.

A.—Horns permanent; a corneous sheath

on a bony core ... ... ... I. BoviDiE.

B.—Horns solid, no cores, deciduous, gene-

rally branched ... ... ... II. CERVIDiS.

Family I.

—

BoviDjE.

The BoviD^ have been divided into a number of Subfamilies,

but in dealing with the restricted Indian fauna, it has not seemed
necessary to use thern. I may note however that in the following

key, the first three genera represent the Bovine, the next four the

Oaprin^, the next three the Rupicaprin^, the following two the

Tragelaphin^, and the last three the Antilopin^. The genera

of the BoviD^ may be arranged in a key as follows :

—

Key to the genera of the Bovid^.

/.—Horns smooth, or closely, irregularly,

and transversely wrinkled.
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A.—Horns in the two sexes not differing

much in size.

a. Horns inserted far apart, at extrem-
ities of vertex.

a". Horns circnlar, or oval, in sec-

tion.

a'. Dorsal vertebra, 13 ; no long
hair on flanks ...

h'. Dorsal vertebree 14 ; a fringe

of long hair on flanks

&^ Horns triangular, or partly so,

in section

b. Horns inserted close together.

a^. Horns large in male, small,

usually mere spikes, in female.

a. Males inodorous; horns curved

at sides of head.

a\ Horns in male with a cir-

cular or spiral curve

6^ Horns in male curved in

an S.

6". Males odorous ; horns ascend-

ing spirally, or scimitar-

shaped

h\ Horns small, not longer than
head not differing except in

size, in the two sexes.

a^. Adult horns directed straight

back over the head.

a. Horns angulatein front...

6'. Horns circular in section.

a*. Size larger; face

glands present
6*. Size smaller; face

glands absent
6''. Adult horns bent down-

wards, then outwards, and
finally upwards

-Horns in male only.

a. Size large ; male with two horns
;

a long tail

h. Size small ; male usually with four

horns ; a short tail

//.— Horns with prominent rings at sub-

equal intervals.

10

I. BiBOS

II. POEPHAGUS.

III. BUBALUS.

IV. Ovis.

V. PSEUDOIS.

VI. Capka.

VII. Hemitragus.

VIII.

IX.

Capricornis.

NEMORHiGEDUS

B.

X. BUDORCAS.

XI. BOSELAPHUS.

XII. Tetraceros.
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A.—Adult horns much longer than

head ; females hornless.

a. Horns spiral ; muzzle not swollen, XIII. Antilope.

h. Horns straight; muzzle swollen... XIV. Pantholops.

B.—Adult horns scarcely longer than

head ; female sometimes with

horns ... ... ... ... XV. Gazella.

Gen, I.—BiBOS.

Blanford includes in the genus Bos all the five subgenera re-

cognised by Lydekker but Thomas supports me in the view that

the three subgenera (Bos is limited to Europe, and Bison to Ameri-

ca) represented in India should be treated as full genera.

The species frontalis I retain

because a wild specimen is

claimed as having been killed in

No. 338.^awrMS, H. Smith, Tenasserim. The name soncZaicMS,

No. 339. frontalis, Lamb. Miiller and Schlegel must give place

No. Z^O.sondaicus, M. & S. to hanteng, Raff, which is older by
ten years. Lydekker divides ga,u-

rus and banteng into a number of subspecies. The whole may be
arranged in a key as follows :

—

Key to iheforms of Bibos.

A.—Horns turning inwards at the tips.

a. No white on back of thighs ; no

horny mass between the horns.

a^ Intercornual ridge rising in a pro-

minent forwardly inclined arch.

a.^ Generally no dewlap ; no throat

fringe ; colour olive black ... 1. g. gaurus, H. Sm.
6.^ A distinct dewlap and throat

fringe; colour darker ... 2. g. readi, Lyd.

6^ Intercornual ridge forming a less

prominent and less forwardly

inclined arch, which may be

entirely absent ... ... ... S. g. hubbacki, Ljd.

b. A large white disc on back of

thighs; a horny mass connecting

the horns ; coat unicolor ... ... 4. bant, birmanicusi

Lyd.

B.—Horns not, or scarcely, turning inwards

at tips ... ... ... .. b. frontalis, L&mb.
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Distribution :

—

1. B. gaurus gaurus,^. ^Tcath.. Type locality.— "India."

Other localities :—R a j p u t a n a
;

Central Provinces ; Western Ghats

;

Kanara ; Mysore ; Travancore ; Nepal;

Bhutan Duars; Assam ( B. M.);
Kanara; Coorg (M. S. I.).

Type :—Unknown.
"2. B. gaurus readi, Lj^dek- Type locality :—^Burma. (Read),

ker. Other localities :—Burma ; Tenas-

serim (B. M.).

Type

:

—In Mr, Read's collection

in 1913.

3. B. gaurus huhhaclci, Type locality:—Pahang, Malay

Lydekker. Peninsula (Hubback).

Other localities:—Malay Peninsula

(B. M.).

^y^e.-—B. M. No. 7. 11.27.1.

4. B. banteng birmanicus, Type locality :—Burma.

Lydekker. Other localities :—Burma (B.M.).

Type:—B. M. No. 79.11.21.16.

5. B. frontalis, "La-mhert. Type locality:—Tipperah.

Other localities .•—Tenasserim (feral);

Assam (semi-domesticated) (B. M.).

Type

:

—Unknown.

Gen. II.—POEPHAGUS.

No. 341. grunniens, L. The only species of the genus.

Distribution :

—

P. grunniens, Linnaeus. Type locality :—Thibet.

Other localities ;—Sikkim ;
Thibet

Ladak (B. M.).

Type

:

—Unknown.

Gen. III.—BuBALUS.

No. 342. bubalus, L. This is the only Indian species,

(Blanford wrongly spells it bubalus),

but Lydekker recognises three subspecies w^hich he distinguishes

as follows :

—

Key to the subspecies of B. bubalis, L.

A.—Colour blackish.

a. Horns crescentic, or subcircular ... 1. b. bubalis, L.

b. Horns directed mainly outwards ... 2. 6. macroceros,

Hodgs.

B.—Colour brown dun ... ... ... 3. b. fulvus, Blanf.
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Distribution :

—

1. B. bubalis bubalis, Type locality:—Eome, Italy (do-

Linnseus. mesticated).

Other localities :—Assam.

Type

:

—Unknown.
2. B. bubalis macroceros, Type locality

:

—Assam.
Hodgson. Other localities :—Central Assam

(B. M.).

Type :—Not traced.

S. B. bubalis .fulvus, Type locality

:

—Mishmi Hills,

Blanford. Assam (Hume).

Other localities :—Mishmi Hills (B.

M.).

Go-types .•—B. M. No. 91.8.7.215, &
in the Indian Museum, Calcutta.

Lectotype :~B. M. No. 91.8.7.215.

Note :—/ believe the wild buffalo is found over considerable areas

in the Central Provinces, etc., but I can find no record of any specimen

from that part of India in either the British Museum {including

the Hume Collection), or the Indian Museum, Calcutta.

Gen. IV.—Ovis.

No. 343. hodgsoni, Bl. Lydekker treats the first two as

No. 344. poliy Bl. subspecies of ammon, L., revives

No. 345. vignei, Bl. cycloceros, and names a new form,

punjabiensis, as subspecies of vignei.

These five forms may be ai-ranged in a key as follows :

—

Key to theforms of Ovis.

^.— Size small, 32-36 inches high at the

shoulder ; a long-haired and parti-

ally (or wholly) black throat ruff

;

no nuchal or dorsal crest ; tips of

horns turning mainly inwards.

a. Horns curving nearly in one plane

and tending to form a circle.

a^ Size larger, reaching 36 inches

at shoulder; much black in

ruff, which is small ... ... 1. v. vignei, ^Ij.

b^. Size smaller, reaching 32 inches

at shoulder ; ruff strongly

developed ... ... ... 2. v. punjabiensis,

Lyd.

b. Horns turning outward at tips,

forming an incipient spiral ... 3. v. cycloceros, ^nit.
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B.— Size large, 46-48 inches at shoulder;

throat ruff, when present, wholly

white, yellowish, or greyish

;

generally a dark nuchal, and some-
times a dorsal, crest ; tips of honis

markedly everted.

a. Tips of horns but slightly everted;

the whole forming about one com-
plete circle... ... ... ... 4. a. hodgsoni, Bly

h. Horns slender, forming an open mid
outwardly extended spiral ..

.

... b. a. poli, Bly.

Distribution ;

—

1. 0. vignei vignei, Bljth. Type locality

:

—-Astor (Vigne).

Other localities :—Ladak (B. M.).

Type

:

—^Unknown.

2. 0. vignei punjabiensis, Type locality

:

—Salt Eange, Punjab

Lj'^dekker. (Hume).

Other localities :—Salt Range, and
Akhor Hills, Punjab (B. M.).

Type:— B. M. No. 12.10.31.65.

o. 0. vignei cycloceros, H-V-t- Type locality:—Afghanistan.

ton. Other localities :
—^Afghanistan ;

Ba-

luchistan ; Waziristan (B. M.)

Type :—Not traced. (Type of blan-

fordi, Hume B. M. No. 12. 10. 31. 71.)

4. 0. ammon hodgsoni, Type locality :—Thibet. (Hodgson).

Blyth. Other localities :—Ladak ;
Sikkim

;

Thibet (B. M.)

Type:—B. M. No. 45.1.8.150.

5. 0. ammon poli, Blyth. Type locality :—Sjr Daria, Pamirs.

Other localities .-—Altai Plateau
;

Karakol ; Togdumbash ; Pamirs (B.M.)

Tijpe:—B. M. No. 79.11.21.20.

Gen. V.—PsEUDOis.

No. 346. nahura, Gray. The only species in the genus.

Hodgson called it nahoor five or

six years before Gray published

the name nahura.

Distribution ;

—

P. nahoor, Hodgson. Tijpe locality ;- -Northern Nepal

(Hodgson).
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Other localities :—Ladak ; Barinda

Pass, Punjab ; Garwhal ; Kumaon
;

Nepal; Sikkim (B. M.) ; Sikkim

(M. S. I.).

Ty^e:—Q. M. No. 43.1.12.122;

(skull and horns 43.1.26.12.).

Gen. yi.

—

Capra.

Lydekker accepts the name
No. 347. osgagrus, Gmel. blythi, Hume, for the Persian Wild-

No. 348. sibirica, Mey. goat, ranking it however as a sub-

No. 349. falconeri, Wagn. species of Jiircus, L. The Ibex and

Markhor are well marked forms,

iDut they have been split into a large number of subspecies, based to

a great extent on the size and shape of the horns, characters which

vary considerably and are most difficult to describe. Lydekker re-

icognises seven of these subspecies, viz., four of the one and five of

the other, but confesses his inability to arrange them in any kind

«of key. I, too, have therefore omitted these forms from my key,

but have entered them separately under the heading Distribution.

The three main forms may be distinguished as follows ;

—

Key to the forms of Capra.

A.—Horns scimitar-shaped; beard long,

and restricted to the chin.

a. Front side of horns compressed to an

edge ... ... ... . . . 1 . hircus blythi, Hume.
b. Front side of horns wide, flattened... 2. sibirica group.

^.- -Horns spirally twisted ... ... 3. falconeri grouip.

Distribution :
—

1. C. hircus blythi, Hume. Type locality :—Sind.

Other localities :—-Khirtan Hills,

Uric Hill, Surjun Hills, and Mekran
Hills, Sind ; Baluchistan (B. M.).

Type:—B. M. No. 12. 10. 31. 62.

2 (a). C. sibirica wardi, Type locality :—-Nanga Parbat, Bal-

Lydekker. tistan (Ward).

Other localities :—Baltistan (B. M-)-
Type:—B. M. No. 0. 6. 25. 1.

2 (6) G. sibirica shyn, Type locality :—-North and East
Wagner. Kashmir.

Other localities :—Tillel Valley and
Sind Valley, Kashmir; Wardwan;
Khagan Valley, Hazara (B. M.).

Type

:

—Unknown.
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Note ;

—

Lydekker uses Blyth's name, viz., "sakeen" but Blyth never
publisJied a description of that name, consequently Wagner's name,
altJiough confessedly based on the animal intended by Blyth, must stand,

2 (c). C. sibirica jpedri, Type locality:—Gilgit.

Lorenz. Other localities ;—Chitral (B. M.).
Type .-—In Vienna Museum.

2 (d). C. sibirica filippii. Type locality :—Jja]ioul.

Camerano. Other localities ;—Spiti ; Upper Sut-
lej Valley (B.M.).

Type :—-In Turin Museum,
3 (a) . C. falconeri falcon- Type locality ;—Astor.

eri, Wagner. Other localities :—Astor ; Baltistan ;

Indus Valley (B. M.).

Type :—-Unknown.
3(6). C. falconeri cashmir- Type locality:-—Pir Panjal, Kash-

iensis, Lydekker. mir.

Other localities :—Pir Panjal (B.M.).

Lectotype :—B. M. No. I2.l0.3l.54.

3(c). C. falconeri mega- Type locality :—N.Afghanistan.

ceros, Hutton. Other localities :—Afghanistan Ba-

luchistan (B. M.).

Type :—Not traced.

S (d). C. falconeri jerdoni, Type locality:—Suleman Eango,
Hume. Punjab.

Other localities :—Dehra Ismail

Khan and Sheikh Budin, Punjab

(B. M.).

Lectotype :—B. M. No. 12.10.31.52.

3 (e). C falconeri chialta- Type locality:—Chialtan Hills,

nensis, Lydekker. Baluchistan. (Appleton).

Other localities :—None.

Type:—B. M. No. 13. 3. 15. 1.

Gen. VII.— Hemiteagus.

No. 350. jemlaicus, H. Sm. The name of the Tahr was first

1^0. 361. hylocrius, Ogi\. written jemlanicus smd then twice

corrected to jemlahicus by H. Smith.

The two species may be distinguished as follows :

—

Key to the species of Hemitragus.

A.—Horns flattened externally ; mammee
four ... ... ... ... ... 1. jemlahicus,^. Sm.

B.—Horns convex externally; mamm^
two ... ... ... ... ... 2. hylocrius, Og.
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Distribution :

—

1. H.jemlahicuSj'K. Smith. Type locality :—Jemla Hills, Nepal.

Other localities :—Kulu ; Sutlej

Valley ; Garwhal ; Kumaon ; Nepal ;,

Sikkim (B. M.).

Type :—B. M. No. 886. 1.

2. H. hylocrius, Ogilby. Type locality

:

—Nilgiri Hills,

Madras.

Other localities :—Nilgiris ; Travan-

core (B. M.).

Type .•—B. M. No. 55. 12. 24. 291..

Gen. VIII.

—

Capricornis.

Pocock in a paper published in 1908 (A. M. N. H. (8) i, p. 183)

discussed the question of the proper generic names of the Serows

and Gorals, and decided that Capricornis must be used for the

former and Nemorh^dcs for the latter.

No. 352. bubalinus, Hodgs. Pocockin 1913 (J. B.N. H. S.

No. 353. sumatrensis, Shaw. xxii, p. 296) reviewed the distin-

guishable forms of this genus,

and recorded his reasons for treating them all as subspecies of

sumatrcensis. The following is adapted from his key, viz.

:

—

Key to the forms of C. sumatrcensis.

' A.—Head, body, and limbs not all red.

a. Head, and body brownish black or

black.

a\ Legs white or dirty white below
• • the knee.

a'. Belly onl3^a little paler than the

sides, their colours blending
;

much less white on the jaw,

throat, and breast ... ... 1. s. thar, Hodgs.
6". Belly white, sharply contrasted

with the rufous brown of the

sides ; much white on chest,

and along lower jaw... ... 2. 5. rodoni, Poc.

h^. Legs with a considerable amount
of rusty or yellow below the

. knees and hocks,

a". Legs below knees and hocks all

rusty; body brownish black... 3. s. milne-edivardsi,

Lav.'
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6^. Legs below knees and hocks

rusty fawn ; knees and fetlocks

white; body jet black ... 4. s. jamrachi, Voc.

h. Head pale chocolate brown, body
probably that colour also, and legs

probably white below the knee ... 5.

B.—Head, body, and limbs all red ... 6.

s. humei, Poc.

s. Tubidus, Bl.

Distribution

C. sumatrcensis

Hode'son.

thar,

C. sumatrcensis rodoni,

Pocock.

c. sumatrcensis milne-

edwardsi, David.

Type localiiy :—Nepal. (Hodgson).

Other localities :—-Siitlej Valley,

Kumaon ; Nepal ; Sikkim (B. M.).

Lectotype :—B. M. No. 43.1.12.89.

Type locality :
—^Chamba State,

Punjab . (Rodon)

.

Other localities :
—^None.

Type :—B. M. No. 2. 12. 11. 1.

Type locality :—Moupin, Sze Chuen.

Other localities :—Sze Chuen ; Pegu ;

Moulmein ; Mount Muleyit ; Tenasse-

rim (B. M.) ; N. Shan States ; Pegu
(M.S.I.).

Type :—Perhaps in Paris Museum.

4. C sumatra'nsisjamrachi, Type locality:—Kalimpong, Darjil-

Pocock. ing.

Other localities :—Kursiong, Dar-

jiling(B.M.).

Type:—^. 10. 12. 1.

Type locality :—Kashmir. (Humey.

Other localities .•—Pir Panjal, Kash

mir (B. M.).

Type:—B. M. No. 91. 8. 7. 65.

Type locality :—Arakan.

Other localities .-—Arakan (B. M.)

Type :—Not traced.

Gen. IX.

—

Nemorh^dus.

In the paper quoted above, Pocock

No. 354. goral Hardw. recognises three species which he

distinguishes as follows :

—

Key 10 the species of NEMORHiEDUS.

A^—Tail shorter, about three inches long,

exclusive of hair ; black stripe on foreleg

passing over the knee, down the middle of

the cannon bone, to the fetlock,

11

C. sumatrcensis humei,

Pocock.

6. C sumairoensis rubidus,

Blyth



82 JOURNAL, BOMBAYNATURAL HIST. SOCIETY, Vol. XXVII.

a. G-eneral colour grey or fawn-grey,

more or less suffused with black

;

spinal stripe absent, or not passing

beyond withers ; no stripe down
middle of tail, and none on back

of thigh ... 1. goral, Hardw.

b. General colour brown, suffused with

black ; spinal stripe reaching at least

to the croup ; a black stripe down
tail ; blackish on back of thigh ... 2. hodgsoni, Poc.

B.—Tail longer, about five inches without

hair ; black stripe on foreleg not

passing over knee, but turning down
outer side of cannon bone ... ... 3. griseus, M. Edw.

Distribution :

—

1. N. goral^ Hardwicke. Type locality :—Western Himalaya.

Other localities :
—^Kashmir ; Dhar-

amsala, Punjab ; Garwhal ; Kumaon
(B.M.).

Type :—Not traced. (Type of Uro-

tragus bedfordi, Lyd. B. M. No, 97.

4.3.1).

2. IV. hodgsoni, Pocock. Type locality :—Sikkim. (Blanford-

Mandelli).

Other localities :—Nepal (B. M.).

Type ;—B. M. No. 91. 10. 7. 169.

3. N. griseus, Milne- Type locality

:

—Moupin, Sze Chuen.

Edwards. Other localities :—Arakan, Upper
Burma (B. M.).

Type :—-In Paris Museum.

Gen. X.—BuDORCAS.

Blanford does not include this animal in his Fauna, though he

mentions it (Mamm. p. 515, 1891) as occurring in the Mishmi
Hills. More I'ecently it has been obtained in Bhutan. The Sze

Chuen form may still be found within our limits. The three forms

which interest us ma}'' be distinguished as follows :

—

Key to the forms of Budorcas.

A.—Dorsal stripe extending from occiput

to tail ; ears, and entire face in front of

them, black.



SUMMARY OF THE INDIAN MAMMAL SURVEY 83

a. Kather larger
;

paler, with large

dun saddle ... ... ... 1. t. taxicolor, ^odigs,.

b. Rather smaller ; darker, with smaller

saddle ... ... ... ... 2. t. tvJiitei, Lyd.

B.—Dorsal stripe not extending forward

of the withers ; black on head confined

to back of ears, a ring round each eye,

face in front of same, and tip of chin... 3. tibetana, M. Edw.

IDlSTRIBUTION :
—

I . £. taxicolor taxicolor,

Hodgson.

2. B. taxicolor wMtei,

Lvdekker.

3. B. tibetana, Milne-

Edwards.

Type locality :—Mishmi Hills.

Other localities :—Mishmi Hills

(B. M.).

Co-types:—B. M. Nos. 53.8.16.9,

79.11.21.11 and 662.

Lectotype .•—B.M. No. 79.11.21.662.

Type locality

:

—-Bhutan (J. Claude

White).

Other localities :—Bhutan (B. M.).

Type:—B.M. No. 6. 8. 24. 1.

Type locality :—Moupin, Sze Chuen.

Other localities :—Sze Chuen (B. M.)

Type :—In Paris Museum.

Gen. XI.—BosELAPHUS.

No. 355. tragocamelus, Pall. The only species of the genus.

Distribution :

—

B. tragocamelus, Pallas. Type locality :—Plains of India.

Other localities :—Central India

;

Central Provinces ; Oudh (B. M.).

Type

:

—Unknown.

Gen. XII.

—

Tetraceros.

No. 356. quadricornis, The only species of the genus.

Blainv.

Distribution :

—

T. quadricornis, Blainville. Ttjpe locality .-—Plains of India.

Other localities ;—Kathiawar ;
Cen-

tral India ; Central Provinces
;

Southern Mahratha Country ; Eastern



i
84 JOURNAL, BOMBAY NATURAL MIST. SOCIETY, Vol. XXVII.

Ghats, Madras (B. M.); Berars ; Cen-

tral Provinces ; Dharwar (M. S. I.)..

Type:—B. M. No. 884.c. (sktill

43.a.)-

Gen. XIII.

—

Antilope.

No. 357. cervicapra, L. The only species of the geniis..

DiSTEIBUTION :
—

A. cervicapra, Linnseus Type locality :
—-Plains of India.

Other localities:—Punjab; Kathia-

war; Rajpntana ; Oenti'al India;

Dharwar (B. M.); Sind; Kathiawar
;

Khandesh; Coorg (M. S. I.).

Type

:

—Unknown.

Gen. XIV.

—

Pantholops.

No. 358. Tiodgsoni, Abel.

DiSTfilBUTION :

—

P. hodgsoni, Abel.

The only species of the genus.

Type locality :
—'Hundes Districty

Thibet.

Other localities

:

—^Thibet ; Ladak

;

Sikkim; Kumaon (B. M.).

Type :—Unknown.

Gen. XV.

—

Gazella.

No. 359. bennetti, Sykes.

No. 360. subgutturosa,

Giild.

No. 361. picticaudata,

Hodgs.

The name subgutturosa has been
restricted to the Yarkhand, &c., forms

and the name seistanica , Uyd., pro-

vided for the form from Baluchistan,

&c. The three forms may be dis-

tinguished as follows :

—

Key to the species of Gazella.

^_—Females horned ; horns of males not

turned in at tip ; face stripes dis-

tinct ... ... ... ... 1. bennetti, S>jkes..

B.—Females hornless ; horns of males

turned in at tip.
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a. Face stripes present ; no caudal disk. 2. seistanica, Lyd.

b. Face stripes absent ; white caudal

disk ... ... ... ... 3. picticaudata,

Hodgs.

DiSTKlBUTION :

—

1. G. bennetti, Sj'kes. Type locality:—Dekhan. (Sykes).

Other localities :—Sind ; Punjab;
Eajputana ; Central India ; Nepal

;

Bengal (B. ,M.); Sind ; Cutch ; Ka-
tliiawar; Central India; Central Pro-

vinces ; Khandesh (M. S. I.).

Co-types :—B. M. Nos. 42.8. G.9 c.

10. (Type of christyi, Blyth. B. M.
No. Qli.a.).

Lectotype :—B. M. No. 42.8.6.9.

2. G. seistanica, Lydekker. Type locality ;—Seistan.

Other localities :—Seistan.

Type:—B. M. No. 10.1.22.2.

3. G. picticaudata, Hodgs. Type locality :—Hundes District,

Thibet.

Other localities':—Thibet ; Ladak
;

Sikldm (B. M.).

Type:—B. M. No. 48.6.11.19.

(To he continued.)
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NOTES ON INDIAN BUTTERFLIES.

(Gontinuecl from Vol XXVI, Page 1023.)

BY

Lt.-Col. W. H. Evans, f.z.s., f.e.s.

19, Fruhstorfer in ''Iris" or ''Deutsche EntomologischeZeitsclirift "

No. 27, p. 172, 1914, gives new names to certain Rapalas, viz., varuna gabe—

nia for the ^ssam race, said to be paler than others : nissa tacola for the

Assam race of the W. Himalayan niesa, Kollar.

20. There is a paper called " Ubersicht der Lycseniden " by Fruhstorfer

in the "Berlin Entomologische Zeitschrift" No. 56, p. 198, 1911-12, which
has not been brought to the notice of Indian Lepidopterists ; it appeared

at the same time as the " Lepidoptera Indica,' vols. 7 & 8.

(1). Four varieties of Poritia hewitsoni, M, are given : principalis, the

ordinary form : interjecta with the orange spot very large ; nigrita, a very

dark form
;
palilia, an extreme dry season form, very bright blue above

and bluish gray below.

(2). Poritia erycinoides, Ed, is confined to Sumatra, where it has 3 named
varieties ; the race flying from Tenasserim to Siam is phraatica. Hew,

(3). The Burmese race of the Bornean Poritia phalia. Hew, is described

as hinghami from the figure in Bingham's " Butter-flies of India, etc," a

somewhat dangerous course ; potina, Hew, is the Malayan race.

(4). The genus Zarona is sunk to Deramas, Dist. and jasoda, DeN, placed

as a race of livens, Dist. from Perak.

(5). The genus Arrhenotrix is sunk to Dacalana, while the following are

sunk to Tajuria, Charana, Ops, Britomartis, Bullis, Bemelana and Gophanta.

This, in my opinion, is a good thing, as the difi'erences are not very pro-

ounced.

(6). The N. Indian race of the S. Indian Camena deva, M, is called

..gada, Fruh.

(7). Camena lucida, Druce, from Borneo is put as the name type

of what we used to call cippus, Fab, and now call argentea : argentea, Aur,.

is the S. Indian race and minturna, Fruh, the N. Indian.

(8) The Indian races of the Javan Tajuria jalindra, Hors, are given as :

indra, M, N. India : macanita, Fruh, S. India : tarpina, Hew, Andamans.

(9) The Ceylon race of Tajuria cippus. Fab, from Continental India, is

given as longinus. Fab ; thus we get back a familiar name.

(10). The dry season form oi Tajuria maculata. Hew, is called albipicta,

Fruh.

(11). Tajuria megistia, Hew, is stated to be Sumatran and the Indian

races are : yajna, Doh, from Kumaon : istroidea, DeN. from Sikkim, based

on a dry season form: thria. Den, from Tenasserim. The inference is that

Fruhstorfer considers that, what we call istroidea and megistia at present,

are seasonal forms of the same species ; this does not seem correct.

(12). The Indian race of the Javan ApTinoeus syama, Hors, is given as

orissana, M. Aphnceus zoilus, M, is treated as a distinct species, of which

zebrinus, M, is probably a race.

(13). Aphnceus lohita, Hors, was described from Java and the Indian ra-

ces are said to be: himalayanus, M., N. E. India; concanus, M, South
India ; lazularia, M, Ceylon : seliga, Fruh, Tenasserim.

(14). Aphnceus vulcanus, Fab, is given from Sikkim, S. India and Ceylon,

with race hracteatus. But, from the N. W. Himalayas to Mhow.
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(15). Aphnceus ictis. Hew, is given from Ceylon, with the following
races : maximus. El, from Burma ; lunuUfera, M, from Sikkim ; khur-
danus, M, from Bengal and S. India ; trifurcata, M, from the N. W. Hima-
layas, of which uniformis, M, and elima. M, are names for the dry season
form.

(16). Aphnceus fusca, M, is treated as a species.

(17). Loxura atymnus, Cr, is from S. India with races : arcuata, M, from
Ceylon

;
prahha, M, from S. India with Andamans : continentalis, Fruh, from

Sikkim to Burma, the dry season form being mahara, Fruh.
(IS). The Indian race of the Javan Sithon nedymond, Cr, is called

ismarus, Fruh.

(19). The Indian races of the Javan Sintliusa nasaka, Hors, are pallidior,

Fruh, W. Himalayas and ohscurata, Fruh, E. Himalayas and presumably
Burma.

(20). Sinthusa chandrana, M, is the form from W. China and the W.
Himalayas with race grotei, M, from Sikkim to Burma.

(21). Sinthusa amha, Kir, is given from Ferak and Borneo and is said to

be probably a race of tiasaka, Hew.
(22). Horaga onyx, M, is given from continental India with races cinga-

lensis, M, Ceylon : moulmeina, M, Burma and rana, DeN, Andamans.
(23). Catapoecilma elegans, Druce, is from Borneo and the Indian races

are major, Druce, N. India and Burma : myosotina, Fruh, S. India and Cey-
lon.

(24). The name type of Hypolycmna erylus, God, is not from India : hima-

vantus, Fruh, is the race from India and Burma and andamana, M, from the

Andamans.
(25). Hypolyccena rtiarGiana, Hew, is confined to Sumatra, Borneo, the

Burmese race being miniata, M, Thamala he does not think is worth con-

sidering as a separate genus to Hypolyccena.

(26). Bindahara pliocides. Fab, is given from Sikkim to Burma: race

moorei, Fruh, from Ceylon and race areca, Fd, from the Nicobars. Race

sugriva, Hors, which is a familiar name to us, is the Javan form.

(27). The dry season form of Ticherra acte, M, is called idina, Fruh.

(28). Cherita freja. Fab, is given from Sikkim to Burma, with race

pseudo-jaffra, M, from S. India and Ceylon.

(29). Marmessus lisias. Fab, is from Cochin China, the Burmese race

being hoisduvali, M, of which the dry season form is alcira, Fruh. Marmes-

sus moorei, M, is said not to occur in India.

(30). Biduanda fabricii, Doh, is placed as a race of the Malayan species

thesmia, M.
(31). Biduanda martina. Hew, is a race of the Javan hypoleuca. Hew, The

genera Mayito and Drupadia are sunk to Biduanda.

(32). Ilerda epicles, God, is Javan: the Indian race is indicus, Fruh, the

dry season form being indica, Fruh, and the wet season form latilimbata,

Fruh, while rufonotata, Fruh, is a variety with very wide red markings.

(33). Bapala manea, Hew, is a butterfly found in the Celebes, with an

Indian race, grisea, M, which is found from Kangra to Burma. The male

has no brand ; it is metallic blue above and below the discal band is

very narrow. This is what we have called varuna, Hors, the type

of which came from Java. I should think that the Indian form is much
more likely to be conspecific with the Javan than the Celebesian

form, but Fruhstorfer says varuna is a species not occurring in India.

(34) Rapala deliochus, Hew, is put as a race of the Javan kessilma,

Hors.

(35) Raimla nissa, Koll, is confined to the Western Himalayas and

Sikkim, rectivitta, M, being the Assam race.
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(36) Bapala xenophon, Fab, is said to be Javan, the Indian race being

suffusa, M, What we have hitherto called xenophon, is said to be dieneces.

Hew, of which intermedins, Std, is the Andaman race.

(37) Bapala melampus. Or., is confined to S. India and Ceylon and
jarbas, Fab, is the race from N.-E. India and Burma. Fruhstorfer, how-
ever, modifies his views in the reference quoted in Note 39 above, where
he says jarbas is quite distinct and that melampus is a very rare insect

only found in Mussoorie. The treatment of these two species is rather

a good example of the very sketchy methods adopted by Fruhstorfer.

(38) The genera Virachola and Lehera are sunk to Deudoryx, perhaps a

wise step.

(39) Deudoryx epijarbas, M., is given from S. India and Oeylon, with the

following races : ancus, Fruh, N.-W. Himalayas to Sikkim ; amatius, Fruh,
Assam to Tonkin. Perhaps he does not know that tbis species occurs in

the Andamans or a name would be at once forthcoming.

(40) Deudoryx perse. Hew, is given from the N.-W. Himalayas to Sikkim :

race ghela, Fruh, S. India and Oeylon ; race maseas, Fruh, Andamans
;

smilis, Hew, was described from East India and is taken to represent the
race from Tenaserim and Malay Peninsula.

(41) Deudoryx skinneri, W. M. & DeN., is considered as the name for a

variety of the female of eryx, L.

21. In note 17 (J. B. N. H. S. XXIII. p. 310) I stated that I had no
access to the original descriptions of Papilio echo, Ehrman or Athymy gynea,

Swin. (1) The reference for the latter is wrongly quoted by Swinhoe in

Lep. Ind. and I spent some time at the B. M. searching for the description

in vain : I now find that Fruhstorfer in the Macrolepidoptera places it as

the Perak race of the Bornean ambra, Stg. (2) Papilio echo is stated to be
very similar to bootes, Wd, but there are no spots on the tail and all the
crimson markings above and below are much reduced ; the upper median
cell of the hindwing below bears a faint red streak in the place of the
white spot; the tails are longer than in janaka, M., but not so long as in

bootes, Wd. The type specimen is in Mr. Ehrman's collection at Pitts-

burg and was obtained by the late Bernhard Gerard in the Khasi Hills.

Jordan in the Macrolepidoptera places echo as = nigricans, Roth, the
W. China race of bootes. (3) In my list of Indian Butterflies .1. B. N. H. S.

XXI, I omitted 2 Papilios given by Jordan in the Macrolepidoptera as

occurring in Indian limits: they are evemon albociliatis, Fruh, from
Assam and the Shan States, a species between doson, Fd., and eurypylus, L.

(4) The second is arycles, Bdv., from the Shan States, like agammemnon, L.
but tailless.

22. Col. Swinhoe has described several new forms in the Annals and
Magazine of Natural History.

(1) Elymnias inerula, Swin, from Kandy. As hecate, But, N. Borneo,
but on the hindwing below there is a prominent whitish blue spot below
the middle of the costa (xvi, 171). This is sure to turn out a variety of

fraterna, M

.

(2) Hypolimnas curiosa, Swin, from Starn, C. P. This is obviously a
sport of bolina, L. (xvi, 171).

(3) Jamides alocina, Swin., from Haipaw, Yet Sank, Shan States. It is

a milky white insect, tinged with lavender blue. A long description is

given, but nothing is mentioned as to how it difl'ers from the other species
in this difficult genus, (xxi, 171).

(4). Bapala nissa nissoides, Swin,, from the same locality as the last,

whence a long series was obtained. The discal patch on the forewing above
is said to be large, bright and square in shape, while the anal ocellus on
the hindwing below is minute, (xvi, 171).
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(o). Astictopterus quadripunctatus, Swin, Khasi Hills. Above as olivas-

cens, M, larger : there are two subapical white clots on the forewing above
and three below, (xvi, 171).

(6). In xviii, 209, Svvinhoe describes the females of Bullis buto, DeN
from the Khasi Hills and Tajuria drucei, Swin, from Haipaw, Shan
States.

(17). Isamia nohlei is the name Swinhce gives to a butterfly caught by-

Noble in Rangoon in 1887 and figured as irawada, var, by Moore in Lep.
Ind. pi. 47. le. (xviii, 481). This is merely a variety of splendens.

But.

(9). Isamia eclecta, Swiu, from Palone, Burma, caught in June 1887.

There is a long description, but no comparison with any other insect, (xix,

331). This will certainly be a variety of some well-known form, probably

splendens. But.

(8). Arhopala dascia, Swin, from Toungoo. This is said to be rather as

ganesa, M, but darker and is what Watson figured in plate A., fig. 6, J. B.

N. H. S. X., but Watson's specimen had the tails broken ofi'. (xix, 499).

Watson was too careful an observer to make a mistake about tails ; I have
already named his specimens as ganesa uutsoni in J. B. N. H. S.xxi, 998.

^1. dascia I suspect to be the same as my ellisi described in J. B. N. H. S.

xxiii. 303 ; my name has prioritj'.

(10) Swinhoe describes the female of his Rapala francesca from Cherra

Poonji. (xx. 158).

(11). Cyrestis atosia, Swin, from Maymyo. (Graham, presumably the

late Major G. H. Graham) said to resemble irmce, Forbes, from Sumatra

;

it belongs to the manalis group, which is represented in India by the oiivea

group. Swinhce states that Bingham in his " Butterflies of India " figured

nivalis, Fd. from Java instead of the very distinct nivea, Z. S., which has

a broad black costal border from the base to the apex of the forewing. In

atosia the band is similar, but the transverse lines are dark chocolate brown
(xx, 408). It seems to be very near to nivea, and I think will prove to be

a mere variety of nivalis.

(12). Neptis amicus, Swin, from Toungoo (Graham). Resembles clinia from

the Andanians, but above the markings are larger, the submarginal band is

pure white, while on the forewing below, the cell streak is narrower and

the subapical spots are joined together (xx, 408). This is probably a

seasonal form of susruta, M.
(13). Tacupa curiosa, Swin, Xaga Hills (Graham : 3 males). Tacnpa is

a new genus in the group Astictopterina;. The specimens were named
Watsoniella swinhaii. El, but are generically distinct. In describing the

genus, Tacuma, Swinhce does not mention how it diff"ers from any other

genus, nor does he say how ctiriosa difl'ers from any other species. It is said

to be a chocolate black insect, very dark and uniform, the veins promi-

nent, below it is paler, the outer and hind margins of the forewing being

paler still (xx, 408).

23. Lord Rothschild gives us some interesting notes on the 3Iorphince

or what he calls AmathusiidcB.

(1). In Novitates Zoologicfe xxiii, ne figures a male Stidopthalma from

Kindat, Burma, which he considers to be sparta, DeN, and states that sparta

is a distinct species and not a race of Jioicqua, as considered by Fruhstorfer.

In N. Z. XXV, he names the Stictopthalma caught by Col. Tytler at Sebong,

Manipur, tytleri, Roth and considers that the male he previously figured

from Burma belongs to this species and not to sparta, which is a distinct

species between Jiou-qna, Wd, and louisa W. M. As far as I know De Ai-

ceville's type of sparta remains nnique, but I believe that time will show

that ti/tleri=sparta.

12
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(2). The form of Enispe euihymius, Db, from Burma, Siam and the Malay-

Peninsula is separated as race intermedia. Roth ; it is intermediate between
euihymius and durania, Fruh. (N. W. xxiii)

(3). Thauria laihyi, Fruh, described from Tonkin is a species distinct

from -aliris, Wd, described from Borneo. In Burma we have aliris interme-

dia, Crowley, from N. Burma; aliris pseudaliris. But, from S. Burmah and
Tenasserim ; lathyi amplifascia, Roth, from South and Central Burma and
Tenasserim. In Toungoo the two species occur together ; intermedia differs

from amplifascia in that the oblique light bands are wider and the male has
very conspicuous cellular androconial tufts. (N. Z. xxiii and A. M. N. H.
xvii, 474).

(4). Stictopthalma camadeva nagaensis. Roth, from the Naga Hills. Much
paler than camadeva, Wd, or camadeovides, DeN, and at once conspi-

cuous by the golden yellow costa and small chevrons on the forewing ;

below all the transverse lines are much straighter. (N.Z. xxiii).

(5). In A. M. N. H. xvii, 474, Stictopthalma godfreyi, Roth, is described

as a new species from Siam, near camhodia. Hew, from Cambodia. Mr. O. C.

Ollenbach obtained a specimen of godfreyi from Taungshaun, Taung. Tavoy,
caught on May 17th, 1917. A forewing of the same species was picked
up by Mr. Ollenbach in the neighbourhood of Tavoy in February 1918.

Godfreyi is a very distinct species of the size of camadeva, Wd, the ground
colour above being very dark brown ; there is a double postdiscal row of

large white spots, terminating on the costa in a large white patch : along
the termen there are a series of chestnut coloured chevrons. Below the
ground colour is a dark fulvous ; there are two ocelli on the forewing and
three on the hindwing.

24. Dr. Chapman in Novitates Zoologicae xxii. p. 80, gives an analysis

of the genus Curetis based on an examination of the male genitalia. The
thetis section has the harpe soft and hairy and contains the following

species
; Q). thetis, Drury, from N. India to the Malay Peninsula

; (2).

phcedrus, Fab, always paler, from Bengal to Ceylon
; (3). saronis, M, from the

Andamans, with vace nicobarica, Swin, from the Nicobars and race gloriosa,

M, from Sylhet to Burma ;in saronis the postdiscal line is always distinct,

while the lunules between veins 5 and 6 on the forewing hardly project

beyond the others as they do in thetis. In the bulis group the harpe is

smooth and hard ; below the bands are not parallel to the margin as they
are in the thetis group, this group contains the following species : (1) bulis,

Db and Hew, from the N. W. Himalayas to Malayana, with felderi, Dist, as

possiblya race from S. Tenasserim and the Malay Peninsula ; (2) sperthis, Fd,
from Malayana and not recorded from India

; (3) acuta, M, differing from bulis

in having a constantly smaller sedagus while there is always a dark tooth
projecting from the dark costal border into the discal red area

;
paracuta,.

DeN, is given as the Chinese race, acMto occurring in N. India and Burma^
while dentata, M, stigmata. M, and angulata, M, are treated as synonyms.
This is a very useful analysis, but I do not understand acuta, which was
described from China and ^aracwto from Japan ; acuta is the oldest name
and might represent the Chinese race, while dentata would be the name
for the Indian race. Again thetis=^phcedrus is the name usually given
to the form from South India and Ceylon, while gloriosa, M, is the N.
Indian and Burmese species : I do not know where the types of thetis or
phcedrus came from :

—

25. A good deal has been written about the genus Parnassius lately

:

the more important papers are :

—

(a) Novitates Zoologicse, xxv, p. 218. Catalogue of the Parnassiince.

(b). Trans. Ent, Soc, 1915, p. 351—360. Some new forms of Parnas^

eitis by A. Avinoff.
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(c) Jahrbuch des Nassavischen vereins fur Katurkunde Ixv, p. A, some
notes by Bryk.

I propose to give an up-to-date list of the Indian and S. Thibet forms,
culled from these sources, referring to them by their letters when neces-
sary.

(1). Hyptrnvmstra helios balucha, M ; Verity says balucha=maxima Gr.Or.

,

but the B. M. type is a good deal smaller, (a).

(2). Parnassius jacquemontii. Bdh ("Himalaya"). Nashing La & Chita
Ladak.

r. himalayensis, El. (Lahoul). Kulu : Nila valley : Tonglon, Sikkim :

Afghanistan ? ab. impunctata. Aust. (Sikkim).
r. chitralensis M. (Madaglasht, Chitrai).

Avinoff in "Records of the Indian Museum" ix, 330, gives P,
rhodius chitralensis, Verity, from the Shandur Pass, Chitrai and
Darkot. I think he means P. jacquemonti chitralensis, M.

(3). Parnassius epaphus, Ober. (Kashmir). Skoro La.
r. phariensis, Avinoff. Phari jong, S. Thibet.
r. sikkimensis, El. (Kamba Jong, Chumbi Valley)
r. unnamed, a good deal larger than last. Native Sikkim. (a).

r. unnamed, darker, with very large spots. Phari Jong, Tongla
Pass : and Yatsung, Sikkim ? (a),

r. unnamed, a very white form. Chitrai. (a).

(4). Parnassius discobolus insignis, Sta;. Avinoff in "Records of the
Indian Museum" ix., 330, records this from the Shandur Pass, Chitrai

;

I have specimens in my collection referable to this form.

(5). Parnassius hardwickii, Grsiy, (lj2L({?ik). Chitrai to Sikkim. No races,,

aberrations or seasonal forms are given, (a).

(6). Parnassius delphius stenosemus, Konrath. (Kutie Pass. Ladak).
r. stoliczanus. Fd. (Narka, Rupshu, Ladak).

ab. atkinsoni, M. (Pir Parjal, N. Kashmir.)
r. lampidius, Fruh. (Kamba Jong, Chumbi Valley).

r. macdonaldi, Roth. (Yatung, Thibet), between lampidius and albulus

ab Styx, Std. (a).

r. u?inamed, 1 2 froi^i Kulu, larger than stoliczanus. (a).

r. nicevillei, Avinoff. (b). Burzil pass, Kashmir : Zogila : Kishtwar
Mts. caught by Lt. Brownlow. Between stoliczanus and atkinsoni,

Avinoff has 70 specimens of this form, including two conspicuous

aberrations one of which is near cardinal, the 3 red ocelli being

very well developed ; he names it cardinalia, Avinoff'. The
specimens from the Zogi La and the Kishtwar Mts. have the

markings on the hindwing more developed and may be a separate

race.

r. mamaievi, Avinoff'. (b) W. Ladak. A member of the staudingeri-

hunza group.

r. workmanni, Avinoff. (b). Saltoro Glacier, Baltistan, caught by
Mrs. F. B. Workman's expedition. Markings much reduced :

between mamaievi and hunza.

r. hunza. Gr. Gr., (Beik Pass, Hindu Kush).

r. chitralica, Verity, (Shandur Pass, Chitrai).

r. kafir. Avinoff. (b). Mountains between Kila Drosh and Kafiristan,

obtained by Mr. A. Smith. No transverse discal band on the

forewing : the shape of the hindwing narrower and angled at

vein 6.

It looks as if every mountain will be found to have its own race

of delphius, rather reminding one of the land snails in the valleys

of a certain Sandwich Island.
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(7). Parnassius acco, Gray (Ladak).
r. gemmifer, Fruh. (S. Thibet). Kamba jong (a).

r. haileyi, South. (S. Yatung).
r. hunnyngtoni , Avinoff. (b). Mountains between Sikkim and Thibet

caiTght by Mr. Hannyngton's collectors early in the year. Avery
small form. The dark basal area differs in contour from acco.

where it is irregular about the cell. In the male above the dark
markings are very red. Cilia are very long and of the ground
colour. In the female the pouch is shorter than in acco. Avinoflf

puts this race as a species distinct from acco..

r. hampsoni, Avinoif. (b). Karakoram.
(8) Parnassius maharaja, Avinoff'. (b), Rupshu, 18,000 feet, Chinese

Turkestan and Karakoram. Near cephalus and szechenyi. I

imagine liupshu must be the Southern province of Ladak, but
that is a long way from Chinese Turkestan.

.(9) Parnassius acdestis, Gr. Gr.

r. rupshuana, Avinoff'. (b). -Rupshu, Chinese Turkestan.
r. ladakensis, Avinoff'. (b). one female from Shera La, E. Ladak.
r. latonius, Bryk. Kangma, near Shigatse, S. Thibet. A heavily

marked and large form of Acdestis lampidius, Fruh, from Sikkim.

Acdestis is treated in Seifcz "Macrolepidoptera" as a race of delphius.

(10). Parnassius imperator augustus, Fruh. (Mountains between Sikkim
and Thibet). Yatung (a).

(11). Parnassius charltonius, Gray. (Ladak). Lahoul. (a).

r. hryhi, Haude, (Nilang Pass).

r. unnamed. Cashmere. A large form (a).

ah. deckerti. Verity. (Chitral). Ladak. (c).

ab. hatcdei, Bryk, Kashmere. (c).

ab. atroguttata, Bryk. Nilang Pass, Chitral. (c).

r. occidentalis, Bryk. Chitral. (c). Described from one male and
two females.

(12). Parnassius simo, Gray. (Ladak).

r. acconus, Fruh. (Ohumbi Valley). Kambajong (a).

r' simonides. Aust. (Internat. Ent. Zeitschrift : 1911-12 v., 360).

High mountains N. of Ladak. A small form. Localities given in

brackets are those of the type.
2,Q. Mr. Bethune Baker in T. E. S. 1913. p. 205-12, gives some notes

on the i^/'^osmV/ce. ; he states that JaZoA:a, M., is a distinct species

more nearly sllied to pTieretiades, Ev., than to orbitulus, Prun, and
that ellisi, DeN, and leela, DeN, are synonymous v^ith. jaloka. In the

Ent. Rec. xxvi, 135 and A, M. N. H. xvii, 378. he discusses the

synonymy of the Lycaenidse, or, as he calls them the Ruralidae,

Ruralis has been dug out and found to be older than Lyceena. It

is used as a generic name to replace Thecla plus Zephyrus. Heodes

has also been disinterred and is to replace the familiar Chrysop-

Jianus. Polyommatus has been taken for the argiis group of

Lyceena and boeticus, Ramb, put in Lampides along with

tslianus. The true Lyccenas are split up into a number of genera,

Lyceena itself being restricted to the non-Indian arion group, Mr,
Bethune Baker is working out a revision of the genus, which will be
extremely useful, but I wish he would not rob us of our familiar

names, nor multiply needlessly the many genera we already have
to deal with. His new classification is, I believe, to be based
solely on genitalia examinations, regardless of the habits, larval

stages, facies, etc.
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27, The life-history of Leptociicus curius, Fab, is given in the Entomolo-
gist xlvi, 203. Other papers that may be of interest to Indian naturalists
are :

—

(a). Notes on Ceylon butterflies, W. Ormiston " Spolia Zeylanica " 6.-2-

18. This is a most interesting and useful paper dealing vv^ith the habits
and localities of Ceylon butterflies. Mr. Ormiston has collected for nearly
30 years and has collected a mass of useful information.

(b) A list of butterflies of Borneo, Part iv., Papilionidse by J. C. Moul-
ton. Journal No. 67, Dec. 1914, Straits Branch. Royal Asiatic Society,
The same author in T. E. S., 1913,273, writes on new and little known
Bornean. Lyccenidce, with a revision of the genus Thamala.

(c). Fruhstorfer in " Iris " xxiv., 58. (1910) ran through the Hesperiidcg
and produced a number of new races. Swinhoe in writing up the Hesperi-
idoe in Lep. Ind. had the paper before him, so it is unnecessary to sum-
marise it, but there are several points in the paper that Swinhoe overlooked.

28. Major H.D. Peile, I. M. S., sent a note on 17-4-15 regardins certain
butterflies caught in Nov. 1913 by Col. S. W. Lincoln in thick forest near
Anisakan, North Shan States.

(a). Sttctopthalma louisa fruhstorferi, Rober. 1 female. This race was des-
cribed from Tonkin and difl'ers from typical louisa from S. Burma, in that
the tawny brown colour of the hindwing extends and surrounds the sagit-

tate spots.

(b). Euthalia sp. Three females, one of which has been deposited in

the B. M.. and placed with. Enthalia pratti, ijeech, from Central China, to

which species it certainly seems more nearly allied than to any other. The
B. M. specimen differs irom pratti in the following respects : ground colour

above more bronzy ; forewing above, central of the 3 subapical spots mis-

sing and the lower spot pushed forward ; the black markings in the cell are

heavier ; of the discal white band the costal streak is faint, the outer edges
of the series are more rounded, and the inner edge of the 4th spot from the

costa is very oblique ; the lower spot is shifted right forward towards the

outer margin, on the hindwing above only the costal is white. The hind-

wing below is more vinous tinted and the apex is browner ; there is a trace

of a white spot below the lower subapical spot. On the hindwing below
only theupner two spots of the discal band are well marked.
Major Peile proposed a new name for these specimens, but I advise him

to refrain at present, until the male turns up.



94

FURTHER NOTES ON BIRDS ABOUT SIMLA.

BY

Hugh Whistler, f.z.s., m.b.o.u.

In Volume XXVI of the Journal, pages 770-775, I recorded a

-short series of observations made out at Pagoo near Simla in 1918,

Tinder the impression that it would be a long time before I should

again have an opportunity of visiting that locality. The unexpect-

ed however always happens and the end of October 1919 found

me under orders to spend a month's leave in Simla to recover from

the effect of illness. This gave me an excellent opportunity of

increasing and supplementing the observations of the previous

year, more specially as I reached Simla on November 2nd Mdiereas

the previous visit had ended on October 31st. From the 2nd to

the 1 3th November I was in Simla itself and thereby limited in

my field for observation to occasional expeditions to neighbouring

hillsides. The period from 13th to 23rd November was spent

-at Fagoo with 'I ally collecting and observation, and on the 27th

November I finally left Simla for the plains. As many very in-

teresting species were met with, and a series of over a hundred

skins was collected, it appears desirable to set these notes on record.

With them have been incorporated the results of a short period

rspent at Fagoo by Captain Claud Ticehurst, R.A.M.C, from the

15th to the 21st October. The original intention was for us both

to have been there together, but this plan unfortunately was upset

by various causes. It will be seen that the list now given includes

7 species which do not appear in the list of birds of the Simla Hills

by Mr. A. E. Jones (Jour. B. N. H. S., Vol. XXVI, 601) and fur-

ther work in these parts will certainly bring more additions to

light. The field is very great and many species are exceedingly

local and capricious in their distribution.

In the case of certain of the more interesting specimens obtained

I have appended a few notes on measurements, etc., etc. The mea-

surements have been taken in accordance with the methods used

in the " Practical Hand-book of British Birds " (Witherby^. I feel

that some apology is required for the changes in nomenclature,

not only as compared with the Fauna, but even with my previous

note, I can however only iirge that it is inevitable that these notes

should reflect the general instability of ornythological nomencla-

ture, annoying at the moment, but intended ultimately to secure a

-general uniformity.

The Jungle Crow, Cioides intermedius, Adams.

Abundant iu all the places visited as before.

The Himalayan Nut-cracker, Nucifraga caryocatactes hemispila, Vig,
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This species was certainly more abundant than on my last visit
and was common even at Kufri on November 9th. The gizzards of
two specimens preserved contained the long white seeds of some
species of pine, and this would appear to be their ordinary food
judging from the frequency with which individuals are to be seen
examining the ends of pine branches. They travel considerable
distances along the hills to their feeding grounds, and appear to
be very regular in their movements.

The Himalayan Great Tit, Parus major subsp. ?

A few individuals of this Tit (Pams atriceps, Horsf., partim
of the Fauna B. 1. Vol. 1, p. 46) were observed at 6,500 feet
below Kasumpti on the 6th November, but as the species was not
otherwise met I have not yet been able to settle, by comparison
of specimens, conclusively which race is the breeding bird of the
Simla hills but in all probability it is Panes major caschmirensis
Hartert. (Vog. Pal, F. p. 345.)

'

The Green-backed Tit, Parus monticolus vionticolus, Vig.

Ticehurst found the Green-backed Tit common out at Fagoo in
company with mixed hunting parties, but by the date of my
arrival comparatively few were still to be found about Fagoo
and Kufri, and these only down in the valleys, rarely venturing
higher than 7,500 feet. It was however still common on Jakko.
It frequents any type of forest or cultivation.

The Crested Black Tit, Parus onelanolophus, Vig.

Abundant about Kufri and Fagoo up to 8,500 feet, and invari-
ably met with in flocks, which were accompanied in most cases
by a few Goldcrests and individuals of the other species which
earlier in the autumn are so common in these hunting parties.
On Jakko the Black Tit was not so distinctly in the majority.
In October a few birds were still in pairs.

The Yellow-browved Tit, Parus modestus, Burton.

A male of this curious Tit was obtained by me on November 24th
at an elevation of roughly 7,500 feet, between Mahasoo and Simla.

It was in company with a hunting party composed chiefly of

Myithalus and I shot it under the impression that 1 was procuring
some species of Phylloscopus. The measurements are as follows :

—

Bill from skull 18mm. ; wing 57'5mm ; tail 35"5mm. ; tarsus 16 mm.

The Red-headed Tit, Mgithalos erythrocephalus erythrocephalus, Vig,

Occasional flocks were met with in all places, but they did not
venture much above 8,000 feet.

The Himalayan Goldcrest, Regulus regulus Mmalayensis, Jerdon.

First observed by Ticehurst near Kufri on October 19th.

Several had arrived on Jakko by the second week of November
and at Fagoo I found it common ; it was only met with in company
with hunting parties of Parus, ^Egithalos and Phylloscopus.

Of seven specimens obtained in the two trips only two have fire-

red feathers in the coronal streaks ; all the others have the streak

plain lemon yellow, but unfortunately, as 1 found great difficulty

in sexing these minute birds by dissection, I am unable to draw
any deductions of value as to whether the presence or absence
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of the red feathers is governed by the same conditions as in the

typical race ; it would be interesting to examine a better series.

There is some variation in the shape of the tail feathers between

the sharply cut acuminate feather of the adult male and a

coarser more broad and rounded type ; this is doubtless a mark of

age. The seven specimens yield the following range of measure-

ments, which I have not given in detail owing to the failure to

sex the series satisfactorily:—Bill from skull 10-11 mm. ; wing

50-55mm. ; tail 33'5-37 mm. ; tarsus 15'5-18 mm.

The White-throated Laughing-Thrush, Garrulax albogularis, Gould.

A single flock was met with close to WildfLower Hall (8,000 ft.)

on November 24th. They had just moved up out of the catch-

ment area.

The Variegated Laughing-Thrush, Trochalopteron variegatum variegatum,

Vig.

This species has obviously a well marked altitudinal migration

as it had almost vanished from the ridge at Fagoo, where I had
found it so common last year and where Ticehurst met a few
flocks ; and in the first days of my stay at Simla it had arrived

on Jakko where it is entirely wanting during the sumimer. A
decrease on the ridge at Kufri was also observable.

The Streaked Laughing-Thrush, Trocludopteron lineatum griscentior,

Hartert.

No particular change was observable in the status of this

species, unless the upper limit of its range at Fagoo had des-

cended by a few hundred feet. It is active early and late but
a great skulker in the middle of the day.

The Black-headed Sibia, LioptHa capistrata pallida, Hartert.

Only observed about 7,500 ft. on the eastern side of Jakko ;

here it was common in small parties which fly from top to top of

the trees after the manner of Jays, also descending at times into

the low undergrowth below the trees.

The Stripe-throated Siva, Siva strigmla strigula, Hodgs.

On November 4th and 6th a small flock was frequenting a

nullah on the eastern side of Jakko about 7,500 feet, feeding in

company with a mixed hunting party. The call is very distinctive

being a varied combination of the syllables ' Pip ' and ' Peep.'

It may be worth noting that I saw a couple snuggle up to rest

side by side on a twig, after the manner of Bulbuls or Munias.

The Indian White-eye, Zosterops palpebrosa, Temm.

A few were met with in some cultivation at 6,500 feet, below
Kasumpti on November 6th, but the species was not otherwise
observed by me. Ticehurst however found one with a party of

Phylloscopi on October 20th.

The Black Bulbul, Hi/psipetes psaroides, Vigors.

Parties of this Bulbul were observed in Simla on November 4th,

and at Kufri on November 9th. On November 19th a large flock

was found in the same nullah at Fagoo whence I recorded it in

my previous note.
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The White-tailed Nuthatch, Sitta Idmalayonsis, Jard. and Seiby.

A pair ^/ere observed about 7,500 feet in a nullah on the eastern
side of Jakko on November 11th.

The White-cheeked Nuthatch, Sitta leucojm-s Ieucopsi>>, Gould.

Only observed on November 21st when two or three were met
with in company with a very large flock of Parus melanotop/ms; this
was at 8,500 feet near Fagoo : attention was drawn to their
presence by the very curious call •' Quair Quair " in a tin trumpet
sort of tone, and by their habit of perching on the topmost shoots
of the large deodars in which the flock was met. I obtained a single

specimen with difliculty, and its companion deserted the hunting
party and remained in the locality anxiously calling for the
missing bird.

The Ashy-bellied Drongo, Uicrurus leucophKus lowjicaudatus. Hay.

A single specimen was hawking about in a nullah on the eastern
side of Jakko at 7,500 feet on November 6.

The Wall Creeper. Tichodroma muraria (L).

One was seen on the railway line near Solon on October I'lst and
another on Tara Devi on ^November 2nd.

The Himalayan Tree-Creeper, Cert/na liimalmjanu liimalai/ana, Vig.

Occasional individuals were met with, usually in the company
of hunting parties, throughout my staj^ at all heights and places

visited.

The Cashmere Wren, Troylodytes trof/lodyte-< ner/lectu-f, Brooks.

First observed by me by Sunjouli tunnel on November i3th, and
after that date I saw a total of some 20 birds in all about Fagoo
and Kufri between 7,500 feet and >!,500 feet. In every case they
were solitary, and attention was always drawn to their presence in

some bush or tangle of undergrowth by the familiar scolding call.

In the two years a total of t' specimens were obtained, but as in

the case of the Goldcrest I was very unsuccessful in sexing these

birds satisfactorily. Measurements of the seriesare aa follows :

—

Xo.
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In marked contrast to the abundance of this species in Simla
during the summer months I saw only a single individual at 6,500

ft. below Kasumpti on 6th November. Ticehurst however observed

it in October.

The Pale Bush-Warbler, Horcites pallidus, Brooks.

Ticehurst observed two individuals in thick scrub near Fagoo
but the species had vanished before my arrival.

The Siberian Chiff Chaff, Phylloscopus collyhita trMi&, Blyth.

In October the Siberian Chiff Chaff was observed commonly on
the hill-sides about Fagoo, often singly in bushes, or in company
with other Phylloscopi. These birds however m.ust have been on
passage as I only definitely identified a single specimen, in the
ilex trees before the Dak Bungalow at Fagoo on JSTovember 22.

Hume's Willow-Warbler, Phylloscopus liumei humei. Brooks.

Ticehurstfound the autumn passage of this Warbler in full swing
as it was at the time of his visit the commonest of the Phylloscopi,

hunting in company with Tits and P. proreguhtS. These birds had
practically all vanished before my arrival though I noticed one or

two individuals still on Jakko up till November 7th.

Brook's Willow-Warbler, Phylloscojjus subviridis, Brooks.

Two specimens were obtained from a hunting party at 7,500 ft.

on the eastern side of Jakko on November 7th.

Pallas' Willow-Warbler, Phylloscopus proregulus newtoni, Gatke.

On my arrival in Simla this AVillow-Warbler was fairly common
in the hunting parties about 7,500 ft. on Jakko, but I did not with
certainty identify it at either Kufri or Fagoo ; here however
Ticehurst had found it fairly common in October.

The Short-billed Minivet, Pericrocotus brevirostris, Vig.

Ticehurst only observed a solitary individual at Fagoo, while I

saw a party of 3 females or young males tiy past the Dak bunga-
low at Fagoo on 18th November.

The Common Mynah, Acridotheres tristis, (L).

No change was observed in the status of this bird.

The White-browed Blue Flycatcher, Muscicapa superciliaris, Jerd.

Observedby Ticehurst in Simla, but it had moved down to lower
levels before my arrival.

The Slaty-blue Flycatcher, Muscicapa leucomelanurus, Hodgs.

One was obtained by Ticehurst at Fagoo from some bushes in a

nullah. It was tame and confiding and took much of its food
from the ground.

The Orange-gorgetted Flycatcher, Muscicapa sirophiata.

I obtained a male of this species from a hunting party of Tits

and other small birds in thick jitngle at 8,000 ft. near Kufri on
November 23rd. It was hawking about the inner boughs of the

trees exactly after the manner of Muscicapa parva parva.



FURTHER NOTRS OX BIRDS ABOUT SIMLA. 99

The Yellow-bellied Flycatcher, Chelidorhynx hypoxantha, BIyth.

A specimen was obtained from a mixed hunting party at 7,oOO
ft. on the eastern side of Jakko on November 7th.

The Indian Bush-Chat, Pratincola torquata indica, Blyth.

A pair of these Chats was observed in cultivation at Fagoo by
Tlcehurst.

The Dark-grey Bush-Chat, Oreicola ferrea ferrea, Gray.

This common summer resident in Simla had vanished before
my arrival. A few however were met by Ticehurst who considered
it rather a skulker, inclined to dive into cover from its perch on
some bush top when noticed.

The Little Fork-tail, Micro': iclila scoukri, Vig.

Ticehurst observed a single bird from the Railway near Solon on
21 st October.

The Blue-fronted Redstart, Plioenicunis frontalis, Vig.

Ticehurst observed 3 or 4 as early as October 19th about the
sallows in forest nullahs. I observed it in small numbers from
7,;'500 to 8,000 ft., at Simla, Kufri and Fagoo, but the species was
probably on the move lower, as it was clearly decreasing in num-
bers towards the end of my stay. The call note is indistinguish-
able from that of Phoenicurus ntfioentris.

The Blue-headed Redstart, Phoenicurus cosruleocephala, Vig.

Ticehurst was a little early for this species and only observed
two males. I found it in slightly larger numbers than the last

species about the same localities, but in addition as low as 6,500
ft., below Kasumpti, on November 6th. This Redstart frequents
the upper branches of trees more freely than the other species

but is not averse to the thickets of damp sallows which grow in

the more shaded portions of the hills and are beloved of P.

frontalis.

The Grolden Bush-Robin, Tarsiger chrysceus, Hodg.

Ticehurst met with single example of this handsome species

above 8,500 ft. near Kufri on October 21. It was in damp sallow

thicket and was tame and confiding.

The Red-flanked Bush-Robin, Tarsiger rufilatus, Hodge.

Ticehurst met with one or two individuals amongst pine trees

on October 19th.

On my trip the species was met with as follows :

—

One at 8,500 ft. at Kufri on November 9th : and three near

Fagoo about 8,000 ft. on the following dates, November loth.

14th and 18th, all were in undergrowth under trees, and the

last three were all viewed from the Fagoo-Kufri road in the

undergrowth above it. The movements and habits ajjpear to be

those of the Redstarts except that the tail is not shivered.

The birds of 9th and 13th November were respectively a

male and female just completing their body moult into Ist

Winter plumage. The bird of 18th November is similar, but un-

fortunately not sexed. All three birds agree with the description



100 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXVII.

of the adult female, so the description of the young given in the
Fauna, Vol. 11. 107, evidently refers to the juvenile plumage.

The Himalayan Ruby-throat, Calliope pectoralis, Gould.

Ticehurst met with this Ruby-throat about 8,000 ft, at Fagoo
on October 16th and 18th, obtaining the latter specimen. Both
birds were great skulkers and were found in the bushes at the
bottom of small nullahs running through cultivation.

It appears probable that a bird which I wounded and lost not
far from the same place in October last year was of this species,

but I did not include it in my first list as there was then no clue
to its identity.

The Red-spotted Blue-throaty Luscinia suecica, L.

One was obtained by Ticehurst on October 16th in short scrub
on a cultivated hill-side at Fagoo.

The Himalayan Whistling-Thrush, MijioiiTioneii^ temminckii tcmminchii,

Vig.

A few individuals were observed but the species had I think
started to descend to lower levels before my arrival.

The Black-throated Ouzel, Turdus ruficollis atrogularis, Temm.

This Ouzel had begun to arrive early in the month about Fagoo
and Kufri but only occasional individuals were seen before
November 21st when there were a number about the hill behind
the dak bungalow at Fagoo, clearly fresh arrivals. A flock was
seen in the catchment area near Sanjouli on November 24th.

The Himalayan Missel-Thrush, Turdus viscivorus honajiartei. Cab.

During the whole of my stay at Fagoo a loose scattered flock

of about 20 Missel-Thrushes was frequenting the southern slopes,

and the extreme summit of the hill mentioned above. They
appeared to be feeding largely on the small red berries of a

curious creeping bush which dotted the bare side of the Mil. On
November 17th a single individual was found about 7,500 feet

in the valley to the west of the ridge on which the State rest-house

stands.

This race of Missel-Thrush differs from the European bird

T. V. viscivorus in its larger size (wing 160-173 mm. as against
145-158 mm.) and in its somewhat paler colouration.

The three specimens obtained measure as follows :

—

Tarsus.

mm.
38
36
36

The young bird is distinctly paler, almost whitish, on the chin

and throat, than the old pair. No bird shows any trace of moult.

Soft parts :—iris dark brown ; orbicular plumbeous ; bill dark
brown, basal portion of lower mandible horny (No. 2923) or yellow-

ish (No. 2916) ; legs olive brown ; claws black (No. 2923) or olive

yellow, joints marked with brown, claws blackish (No. 2yl6).

No.
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The Eastern Alpine Accentar, Prunella collaris rufilatus, Sw.

A single bird was shot by the side of the upper road (8,000 ft.)

close to Wild -flower Hall on November 24th, but I did not other-

wise meet with the Alpine Accentor unless a flock of birds seen

flying over head in the same locality was rightly identified as of

this species. This specimen proved to be a male, and appears ti>

be referable to the above race, which has been shown by White-
head {Ihi.<. 1909, 224) to occur on the Samana in winter and to

breed on the Sufed Koh above 12,000 feet. The examination of a

series of birds is however desirable -to confirm the identification.

•Jordon's Accentor, Rrunella strophiatu^ jerdoni, Brooks.

Ticehurst met with a party of four of these Accentors at Fagoo
as early as October 19tli. It was common about the Fagoo-Kufri

ridge when 1 first arrived there and had arrived on Jakko before

the middle of November.

The Black-throated Accentor, Primella atrigvlaris, Brandt.

A few individuals, occasionally one or two together, were met
amongst the undergrowth between 7,500 and 8,500 feet on the

Fagoo-Kufri ridge on various dates after November loth. Minute
seeds were in the crops of the two specimens obtained.

The Altai Accentor, Prunella Jnmalayamis, Blyth.

Single individuals were obtained on November 9th and
November 14th about 8,500 feet near Kufri, and a third example

was sh')t from a small flock at the same elevation at Fagoo on

November 21st. While the single birds were both extremely con-

tiding and allowed a close approach as they sat motionless on the

stones on bank faces, I found that this species when in flocks

was extremely hard to procure. These flocks were common,
occurring on the hill sides about 7,500-8,500 feet, and

appearing indiflerent both to the presence or absence of wind

and sun (in this they strongly contrasted with most birds about

these hills). I found great difticulty in discriminating these

flocks from those of the Mountain-Finch ; both species are shy

and restless, difiicult to see when feeding amongst the waste

bush clad slopes, rising in loose order, and once roused difflcult

to mark down again ; as the flocks when disturbed fly backward

and forward round the contours of the hill sides, rising and lower-

ing many hundred feet. The call note is silvery and very finch-

like, and with the reddish-brown iris and the .streaked back this

Accentor seems to aft'ord a curious case of parallelism with the

Mountain-Finch, which in Entomology would certainly be called

"Mimicry."

The Black and Yellow Grosbeak, Pycnorhampus icteroides, (Vig.)

Only observed at Kufri on November 9th and again on Novem-

ber 23rd and 24th about 8,000 feet :—

The Pied-mantled Rosefinch, Carpodacus rlwdochlamys grandis, Blyth.

This race of Rose-Finch was first described by Blyth (Journal,

-\. S. B. xviii. 810) in 1849 with the type locality of " Range

beyond Simla, near snowline," but for some time it was confounded

by later writers with the true Carpodacus. rhodocMamys of

Brandt 1843 (type locality Altai). The latter is somewhat
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smaller in size (wing of male 87-91), with the rosy superciliary

plumes meeting over the forehead, with a heavier beak, and a

brighter tint of rose colour on the upper parts.

The restricted range of C. rh. grandis is given by Hartert. (Vog.

P. F. P. 101.) as from Pushut in N. E. Afghanistan and the

Karakorum Mountains, Kashmere, and the Himalayas to Kumaon.
There appears however to be but little on record regarding this

race and of records of interest to Punjab ornithologists 1 only find

the following:— Jerdon (B.I. i.i. 401) says that it has been
obtained in the Tyne range of Mountains between Simla and Mus-
soorJe, and in the Pubher valley, near the snow, on the Simla side

by Hutton.
Later Hume writes (Lahore to Yarkand. 259.) '' This species is

only a winter visitant to the British Himalayas. At that season it

is not very uncommon, and one or two specimens are to be found
in every collection made during the cold weather near Darjeeling,

Almora, Massoorie, Simla and Murree."
The British Museum Catalogue shows the following specimens

from the Hume collection :

—

2 specimens from Kotegarh near Simla.

9 Pumlahie 17 November 1869.

$ Baja in Kunaitee 1st January 1871.

S $ Simla November 1880.

One Simla 1st December 1880.

(S near Ohamba.
The late Captain C. H. T. Whitehead obtained a female^on

December 15th, below Sardi in the Salt Eange (Jhelum district)

as he duly recorded in the Journal.
Mr. A. E. Jones has kindly sent me an adult male which he

obtained with two others at Ohhoi near Campellpore on 27th
December 1918, remarking that although the species was fairly

common adult males were scarce.

I had hardly expected to meet this bird on this trip and was
somewhat surprised on November 9th to find a few associating with
Meadow Buntings about 8,500 feet on the ridge above Kufri. After
that I discovered that there were a -small number about the entire

ridge above 8,000 feet between Kufri and Fagoo, but none were
actually identified after November 20th. They were met with
singly or in small parties in any type of ground or cover, and the
call note was a curious '' Sqwee."'

A small series of 2 adult males, 3 immature males and 2 females were
collected. Their measurements are as follows :

—

No. Description. Bill from skull. Wing. Tail. Tarsus.

2893. Adult male (rose plumage)
2940. a. „ „ „
2894. Male (1st winter plumage)
:^87o. „

:2874. „

2899. Female (probably 1st winter)..

•2900.

mm.



FURTHER NOTES ON BIRDS ABO JFT SIMLA. 103

The young males and the females are absolutely alike in plum-
age and agree completely with the description of the adult female,

of which however I have been unable to examine specimens.
Iris brown ; legs dull brown, claws blackish ; Bill dull brown

above, horny livid below (adult males) ; livid horny (young males
and females).

The Pink-browed Rose-Finch, Carpodaacs rhodochroa, Nig.

A very few of these Rose-Finches were met about 7,-")0()-

8,000 feet on Jakko and at Kufri, and the two specimens which
I actually obtained I fired at under the impression from their

behaviour that I was obtaining Jerdon's Accentor. The call note

is very sweet and canarylike.

The Himalayan Greenfinch, Acantliis spinoides, Vig.

On Ticehiirst's arrival at Fagoo there were small parties of this

Finch still about in the cultivation. Adults were in worn breed-

ing dress and a bird in juvenile plumage just out of thw nest was
obtained by him on October 19th.

The species was not however observed by me apart from the

fact that I heard its call note just below Kasumpti Bazar on

November 6th.

The House-Sparrow, Passe?' domesticus indicus, Jard -'c Selby.

Common both in Simla and at about Fagoo rest-house. A
pair observed appear somewhat darker on the underparts than

birds from the plains.

The Cinnamon Sparrow. Passer ndilans debilis, Hartert.

Common about Fagoo, both in October and November and a

flock met with in cultivation at 6,500 feet, below Kasumpti on

November 6th. When in flocks about cultivation this sparrow is

wild and difficult to approach, but the birds about the neighbour-

hood of houses are tame and familiar enough, either taking the

place of the last species or being found together with it.

Stoliczka's Mountain-Finch, Montiftinf/illa nemoricola altaica. Eversm.

First observed on November 13th at Kufri where a fiock

were frequenting the rough undergrowth of sallow which borders

the terraced cultivation there at 8,500 feet. One or two other

flocks were seen towards Fagoo on later dates, but I never was

able to get to terms with this finch and only secured a single

specimen by firing at a flock which passed high over my head

when I was beating a wood for pheasants. The habits of these

flocks have been noted under the heading of Prunella himalayana.

The Pine-bunting, Emheriza leucocephala. S. G. Gmel.

A few were observed about 8,500 feet at Kufri on November

9th and a single bird was found several hundred feet higher than

this on the same ridge on November 14th. The call is a sharp

''Pit, " Pit."

The White-capped Bunting, Emhen::a stewarti, Blyth.

While it was difficult to be sure of identifying this bunting

amongst the great numbers of the next species, I certainly saw

it about 8,500 feet on the Kufri-Fagoo ridge on November 9th

and 14th.
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The Eastern Meadow-Bnntinp-, Emberiza cia siracheyi, Moore.

As before this was the most abundant species on the hill-sides.

It is distinctly pugnacious.

The Crag-Martin, Ripiiia nij}e>i)i>>, Scop.

Only a few odd birds were observed about Fagoo in October

although at that time the Crag Martin was common along the

road near Sanjouli. In November I saw none near Simla itself

bat found a good ;nany about Fagoo ; here it was rather erratic

in its appearance; some days none would be seen or only an

occasional individual ; on others distinct iiights would be hawking
about a particular locality. It is possible that the explanation

of this is that the species was passing through on migration, a

suggestion that is rendered all the more probable by the fact

tliat 3 specimens shot on November 22nd were all very fat.

The Martin, Chelidon urhica, subsp. ?

One or two House Martins were observed hawking about the

Kufri ridge on November 13th, but as no specimens were pro-

cured the exact race must remain in doubt.

The Striated Swallow, Hinindo rufula, subsp. ?

On 2nd Noveniber from the train I observed a large flock of

Swallows, apparently of this type, and clearly on migration, on

the telegraph wires near Solon Brewery.

The Upland Pipit, Oreocorys sylvanus, Hodgs.

On November 6th [ heard what I feel sure was the song of

this Pipit at 6,500 feet, below Kasumpti, on the slopes where I

have met the bird in previous siunmers.

The Tree-Pipit, Anthus trivialis irivialis, L.

Ticehurst met with a few odd Tree-Pipits on different days in

cultivation at Fagoo in October.

The Indian Tree-Pipit, Anthus trivialis maculatus, Hodgs.

Ticehurst obtained one from damp sallow undergrowth at

Kufri on October 21st.

The Brown Rock-Pipit, Anthus leucophrys jerdoni, Finsch.

A single bird was seen by Ticehurst on October 15th at Fagoo,

The Water-Pipit, AntJius spinoletta hlakistoni, Swinh.

From November 15th onward a large flock of Water Pipits was
frequenting the ground described under the paragraph regard-

ing the West Himalayan Skylark. They were very restless and
rather shy, spending much of their time on the dry terraced hill

side above the pond. The only specimens procured were imma-
ture but there need be no hesitation in attributing them to this

race, which is very common throughout the Punjab plains in

winter, and with specimens of which they closely agree.

The White Wagtail, Motacilla alba, subsp. ?

A party of 3 Wagtails of this type were seen passing over at
Fagoo on October 15th.
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The Grey Wagtail, Motacilla cinerea, Tnnst.

One was seen by me from the train on November 2nd in a

stream bed about 4,000 ft.

The West-Himalayan Skylark, Alauda gulgula gnttata, Brooks.

Here and there on the bare hill tops near Fagoo may be found
small semi-artificial ponds which are used for the watering of

local herds of cattle. The neighbourhood of these ponds is usual-

ly productive to the ornithologist as, for the most part, other

water is scarce. One pond that I paid particular attention t<»

was situated at 8,500 feet. The edges were made up with hard
earth, dry and baked in the sun ; the water was dark and muddy-
looking with no vegetation in it. Round about stretched an

expanse of coarse short rough grass and low moor-land plants,

scarred here and there by crevices cut into the hard ground by
the draining away of rain water, and amply studded with stones.

On one side rose the still bleaker summit of the hill to another

200 feet or so, terraced all up its sides with that curious forma-

tion of natural steps so familiar to those who live near the Kentish

and Sussex downs. The locality thus described was quite small

in extent.

Here on November 15th I found a number of these Skylarks

and met with them again on subsequent dates about the same
place, which they were never willing to leave if it could possibly

be avoided : a few others were occasionally met on the bare

summits of neighbouring ridges.

Having previous acquaintance with the difiiculty of identifying

races of Larks I was careful to procure a series of sis specimens.

These on comparison with a series of A. g. gidgtda from the

Punjab plains (Ludhiana, Jhang) prove to be much larger birds,

and darker in colour with less rufous on the upper surface. These

are exactly the differences pointed out by Hartert (Vog. P. P.,

Vol. I., p. 247) between Alauda g. gidgida and A. g. gtdfata, for which

latter race he gives only the locality of Cashmere. The measure-

juents of the two races he gives respectively as :

—

A. g. gulgida,

wing 83-97 mm., A. g. gidtata , w'mc, !I5-102 mm., exceptionally up to-

107 mm.
The measurements of my specimens are appended below, and I

have no hesitation in referring them to A. g. guttata :

No. Billfrom skull. Wing. Tail. Tarsus.
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two specimens ; these were very fat, in distinct contrast to all the

specimens of the last species, and it is in consequence probable

that these birds were migrating. On the next day a solitarj^

individual was seen on a bare ridge some 900 feet lower but not

procured. The measurements of these two birds are given below
and while I hesitate to be dogmatic on two specimens, I am of

opinion that these birds belong to the same race as a small series

of Skylarks obtained near the Chenab in Jhang District during

the winter months. These from their very white underparts I

identify provisionally with that race of Skylark described in the

Hand-book of British Birds under the above name.

No. Bill from sliull. Wing. Tail. Tarsus.

2911. J 15-0 mm. 114 mm. 7.3-5 mm. 24 mm.
2912. c? 15-5 mm. 116 76 25

My identification is however necessarilj^ provisional because of

the situation outlined below.

There is considerable difhculty over the question of the identi-

fication of Asiatic races of Alauda arvends, due to the absence of a

sufficient series of breeding birds to enable the number of real

races to be accurately discreminated.

Yet initil such breeding races have been satisfactorily worked
out it is most unsatisfactory to endeavour to identify winter or

passage birds. This difticultj^ has not yet been circumvented,

and the situation is made much more difficult by the confusion in

the past between A. arvensis and A. giihjida.

The latest examination of the Eastern Skylarks which I have
seen is that by Hartert (Vog. Pal. F. Vol. I, p. 247). Hartert

states that Alauda arvensis cinerea. Ehmeke, now corrected to A.
a. cinerascens Ehmeke {vide Hand-book of B. B. p. 166), is the

breeding bird of West Siberia, Turkestan and Persia, wintering

further South. He goes on to state that the birds which winter

in India and China may belong to that form, or to the Eastern
Asiatic form of Alauda arvensis inter^nedia., Swinhoe, or to the

su^jposed Himalayan breeding form which he states it is impossible

to be certain of until a series of breeding specimens is available

for examination.
This unsatisfactory position led me to take up the question of

where these Himalayan birds breed, with the view of then con-

sidering how it might be possible to obtain a series. But an

examination of the literature of the subject has proved most un-
satisfactorJ^ In short I begin to wonder whether there is a

breeding form in the Himalayas at all. The evidence on the

point appears to be as follows :

—

The Fauna of B. I. (Vol. II. 325), in which of course the Skylark
is treated as one species, identical in Europe and Asia, gives the

following account :

—

" Distribution.—The whole extent of the Himalayas from Hazara
and Kashmir to Assam, where the Skylark appears to be a con-

stant resident, moving about to different levels according to

season. In the winter many birds appear to visit the plains of the

Punjab and N.-W. Provinces and a lark killed by Dr. Anderson
near Bhamo in Upper Burma appears referable to this species."

Under the next paragraph Habits it continues " Breeds in the

Himalayas in May and June " giving a brief description of nesting

habits.
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The first point to be noted is that the synononiy on the same
page includes ^?a?/rffl trihorhyncha, Hodg. &\\([Alavda fjuttaia. Brooks.
This latter name is incorrectly attributed to this species. Since
Alauda guttata, Brooks, is really the Kashmere race of the other
species of Skylark gidgtda, and should be called Alavda gidgnla

guttata, Brooks (Vog. P., F. p. 249), it of course breeds in

Kashmere. Alatida iriborhyncha, Hodgson, which apparently breeds
commonly in Ladakh and is figured in "Lahore to Yarkand"
(p. 268, plate xxviii) is expressly stated by Hume later (S. F. 1.,

48) to be identical with A. guttata. Brooks. It is therefore clear

that part of the evidence on which the breeding of the Skylark in

the Himalayas (Kashmere and Ladakh) is based in the Fauna
refers not to a skylark of the arvensis species, but to a race of

the gidgula species.

In Hume's Nests and Eggs, (2nd ed.. Vol. ii.. p. 220) it is ex-
pressly stated that a large Skylark, which is certaiidy not A.
triborfiyncha, " breeds, J believe, i)retty well all through the Hima-
layas, at elevations of from 8,000 to 10.000 feet, although I only

knotv of its nests having been found in Kooloo and Cashmere."
The further account there given is not verj- clear, but mentions
Soonamerg as a Cashmere locality where Captain Cock obtained
the eggs, and it attributes then to the doubtful race /eiopus. Yet
at one time Hume certainly considered leiopus as a synonym of

A. triborJnjKcha (S. F. ix. 3-54). I notice also that while the
British Museum Catalogue includes a specimeii named Ieio2nis

from the Hume Collection obtained in "The Sutlej Valley" 'in

June " the collection appears to include no Kooloo or Kashmere
skins of this species.

Fulton has stated (Journal. B. N. H. S. xvi, p. 56) that the

Skylark is a resident between o,000 and 11,000 feet in Chitral.

while Perreau (Jour., B. N, H. S. xix., 901) says " Some present

in the winter low down, very common in March : some present in

April after which they disappeared, probably going higher."

Neither writer mentions any lark of the Alauda gul{jula type, nor

does it apoear that specimens were submitted to critical exami-
nation, so I am not prepared to accept the statement that any
race of arvensis breeds in Chitral until skins can be produced.
Ward is quoted as stating (Jour., B. N. H. S. svii. 724) that A.

arvetisis is a resident in Cashmere, but I have been unable to

consult the original reference. As he does not appear to include

Alauda gidtata or A. gulgula it is possible that the identitication of

the birds as arvensis may be a mistake. The evidence regarding

the breeding of any race of arvensis in Cashmere is clearly net

conclusive.

On the extreme Western edge of our area there is no evidence

at all that any race of A. arvensis breeds. Whitehead and Ma-
grath {Ibis. 1909, 246) found it to be an abundant winter visitor

from November till March, about Kohat and Kurram, and ex-

pressly state that it is replaced by A. gulgida as a summer breed-

ing species.

From Quetta arvensis has been reported as a breeding species,

but I understand from private correspondence that really it is

only a winter visitor while the breeding birds when verified have

proved to be A, r/ulgula and not arvensis as recorded.
In Nepal, Scully states (S. F. viii., 338) that a race of arvensis

which he calls didcivox, is tolerably common in the winter, being
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quite social in its habits and frequenting the fields in February
and March, leaving about the end of the latter month.

In Gilgit (S. F. Vol. ix) Biddulph found some race of A. arvensis,

here also named dulcivox, to be a winter visitant only, first appear-

ing in November and leaving by the end of March ; he also clearly

states that although there is a breeding Skylark in Gilgit it

belongs to the form Alaucla guttata, Brooks ; it arrives at the end of

March and leaves about October. As he appears to have secured

a fair series of both birds, and critically notes on their peculiari-

ties these records are of considerably more value than niost of

those referring to the Himalayan Skylarks.

The respective status of these two Skylarks in Gilgit is again

emphasised by Scully in the "Ibis" (as reprinted in S. F. x., 135).

So far the published records which I have been able to consult

on the question.

I have made a few enquiries by letter from which it appears that
' no race of A. arvensis is known near Simla or Dharmsala, in the

Garhwals or Kumaon, or near Darjheeling.

I have gone into this question at some length, in the hope that

members of our society who are suitably situated in the Himalayas
will endeavour to obtain a small series of whatever Skylark is

breeding in their vicinity, care being taken not to confuse the

problem by the inclusion in the breeding series of migrants or non-
breeding birds. At present i confess to being sceptical whether
any race of arvensis does breed in the Himalayas at all, but pos-

sibly there is evidence which I have overlooked and which T

should be most grateful to have brought to my notice. There are

of course many winter records of Skylarks in the plains, but it is

not worth collating these until the question of the supposed breed-
ing Himalayan race is settled one way or the other.

The Long-billed Horned-'Ls.rk, Eremophila alpestvis longirostris, Moore.

The greatest prize from my hill pond was however reserved for
November 18th. I had just secured a Missel-Thrush and was
sitting on the high bank above the pond packing it up and giving
directions to my orderly when a bird ran out from under the lee
of the bank -^nd along the dry hard margin of the pond quite
close to us. It ran like a small plover or sandpiper but I had no
difficulty in recognising it as some member of the genus of the
Horned Larks, which I had never seen in life before. Luckily my
•22 bore with dust shot was ready beside me and I at once shot at
the bird which rose and flew across the pond falling dead on the
other side. It proved to be a male in freshly moulted plumage.
The measurements are as follows :—bill from skull 19, wing 122-.'5,

tail 76, tarsus 26*5 mm.

The West-Himalayau Scaly-bellied Green Wood-pecker, Picus squamalus
squamatus, Vig.

Two odd ones were met by Ticehurst in Pine forest.

The Brown-fronted Pied Wood-pecker, Dryohates auriceps, Vig.
Fairly common in and about Simla at 7,500 feet.

The Himalayan Pied Wood-pecker, Dryohates himalayensis, Jard. &
Selby.

An occasional odd bird was observed on the Kufri-Fagoo ridge.



FURTHER yOTES ON BIRDS ABOUT SIMLA. 109

The King Vulture, Otogyps calvus, Scop.

A single King Vulture was seen over Jakko on November litli
and again on November 24th.

The Himalayan Griffon Vulture, Gyps fulvus himalayensis, Hume.

Common about Simla and Fagoo, both in October and November.

The Egyptian Vulture, Neophron percnopterus percnopterus, L.

Common at Simla m October but only a few observed there in
November. Not seen near Fagoo.
Dodsworth (Ibis, 1913, p. 544) and A. E. Jones (Journal, B. N.

H. S. xxvi, 616) both recorded the Egyptian Vulture of Simla as
belonging to the Eastern form Neophron percnopteriis ginginianus :

this appeared to me to be most unlikely so I requested Mr. Jones
to examine a few specimens and let me know the result. He
accordingly shot a couple and sent me the particulars
recorded below. AVhile it is unsafe to dogmatise without further
material, it is clear that the description of these two specimens
supports my belief that the race of Neophron found at Simla is

the typical one.

No. 1. Male: shot 7-9-1919 at 7,000 feet, testes small, tail

and wing feathers very worn.
Bi//, pale flesh, streak of pale horn colour on either side

of upper mandible.
Cere, orange shading to lemon on throat and nape.
leys <fc feet, fiesh colour ; Claics, horn.

No. 2. Female : shot 7-9-1919 at 7,000 feet. Organs appear-
ed to be those of a bird too old to breed, tail and
wing feathers very worn.

Bill, ja^esh colour throughout.
Care, rich orange, shading to lemon on throat and nape.
Leys db feet, flesh colour ; Claws, horn.

The measurements of these two birds were as follows :

—

Bill from gape
Cere to tip of bill

Depth of bill at

end of cere

Mid toe (without

claw) from tarsus.

Tarsus
Wing
Tail from oil gland

No. 1.

2f ins.= 70 mm.
1 in. =2-")'4 mm.

•o^j ins.= 14 nun.

2§ ins.^60'4 mm.
3 ins.= 76'2 mm.

2Q\ ins.=-jl4-4 mm.
lOi' ins.=26o''j mm.

No. 2.

2f ins.^70 mm.
lit ins.=26*.j mm.

•o-j ins.= 14 mm.

2f ins.= 60"4 mm.
3^ ins.= 79-3 mm.

I'd^ ins. =495-3 mm.
10^^ ins.=:257'2 mm.

The Ljimmergeyer, Gypaetus barbaius yrandis, Storr.

Observed as commonly as in the previous year.

Hodgson's Hawk-Eagle, Spizaclus nepalensis, Hodgs.

Ticehurst met with this species on one or two occasions near

Fagoo.

The Pariah Kite, Milinis govbula^ Sykes.

Observed as before.
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The Shahin Falcon, Falco peregrlnus peregrinator, Sundev.

A Falcon seen on the summit ot Jakko on November 7th was
doubtless of this species.

Blizzard sps., Buteo sp.

An occasional Buzzard was seen on the ridge between Fagoo
and Kufri about 8,500 ft. in November, but I failed to obtain a

specimen or satisfy mj^self as to v/hat species was represented.

The Common Kestril, Falco tinnwiculus, subsp. ?

A few odd birds were observed from 6,500 feet at Kasumpti to

8,500 ft. at Fagoo bo4;h in October and December, but I was unable
to obtain any specimens.

The Indian Turtle-Dove, StreptopeJia turtur ferrago, Eversm.

Not common. With the exception of a small party which were
usually to be found in a small patch of pines about 8,500 feet about
Kufri, only one or two odd birds were seen along the Kufri-Fagoo
ridge.

The Eastern Wood-Pigeon, Palumhus palumbus casiotis, Bp.

One was seen at 8,500 feet near Fagoo on November 15th.

The Chukor Partridge, Alectoris graeca clmlcor, Gray.

On one stretch of very stony and barren hill-side I found many
coveys of Chukor, but elsewhere met with only a single pair which
kept very closely to the same spot.

I only discovered the favoured locality on the last day of my
visit through hearing and seeing some 15 to 20 Chukor acting in

a very excited manner for no apparent cause. They were calling

loudly, running, and making short flights round about a patch of

ground which appeared favourable for a stalk. This I assayed,

though only a single •410 bore vras in my hands, and had managed
to get well into the centre of the birds when I discovered that the

excitement was due to a large red fox which leapt out of a

hollow in the ground near me. He had doubtless also been
engaged on a stalk and I had spoilt his chance ; one covey was
only a few yards from him and ignorant of his whereabouts.

The Black Partridge, Francolinus fyancolinus asice.

On November 18th a pair of Black Partridges were flushed on
a fairly open hill-side at Fagoo at an elevation of 8,500 feet.

The White-crested Kalij Pheasant, Ge.nnceus albocristatus, Yig.

The Koklas Pheasant, Pucrasia pucrasiamacrolopha, Less.

I did not pay much attention to Pheasants from the point of

view of sport but noticed that both the above species were present

in small numbers on much of the ground which I visited.

The crop contents were examined of a hen of each species shot

in the evening of the same day on very nearly the same ground
The Koklas had been feeding almost entirely on coarse green

grass ; with this was a very little maiden hair fern and moss,

and a few grass seeds. The Kalij on the other hand had eaten

a much more varied selection of seeds, roots, small bulbs and
a little clover.
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The "Woodcock, Scohpax rusticola, L.

On the 19th November I shot a Woodcock on the Kufri road
at about 8,000 feet. It was feeding in thick undergrowth just
above the road and so close to it that a dog with me scented it

from the road and ran up and flushed it. This bird Mas extremely
fat and was preserved with difhculty. A second bird was apparent-
ly flushed the same evening but I did not actually see it, thougli
a man with me declared that it had risen in front of him from
a path. In support of his statement he showed me fresh borings
which might have been made by a Woodcock.

This appears a suitable opportunity also to record the fact that
the Woodcock has at last been proved to breed close to Simla.

On loth May 1919 a valued correspondent met a hen Wood-
cock with 4 chicks only 2 or 3 days old, in the downy plumage

;

these were in fairly heavy jungle about ^,oU0 ft. My correspon-

dent caught the 4 chicks and the old bird came quite close to-

him in her anxiety until 3 of the chicks were given back to her :

the fourth was preserved for me and it is now in the collection

of Capt. C. B. Ticehurst. On the same day in the same locality a

nest was found containing a single chipped and dented egg
which was quite fresh but apparently deserted. No bird was seen

near it and it was finally taken on the 19th May and given to me :

it measures 47*o X 34*o mm. and is in my opinion undoubtedly
the egg of a Woodcock.
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THE POWER OF SCENT IN WILD ANIMALS

E. C. Stuart Baker, F.Z.S., F.L.S., M.B.O.r.

Recently there has been a good deal of discussion as to the powers uf

scent in wild animals, more especially amongst the Felidce. and rather con-

tradictory opinions have been given on the subject.

My own opinion is that cats have a very indifferent sense of smell, and it

may be of interest if I give some of the reasons which have led me to this

belief.

Although many minor incidents occurring during the earlier days of my
life in the Indian jungles had made me j)retty sure that such was the case,

it was not until I tried to work out the life history of a certain notorious

man-eating tiger that I became quite confirmed in mj'- own mind of the

defectiveness of this sense in tigers.

These animals, as every one knows, obtain many of their victims by lying

up in extra thick patches of cover beside tracks made, through forest and
orass, by cattle, deer, pigs, etc. As long as the tiger is favoured by the

wind, the unfortunate prospective dinner will often wander right up to

within a few paces of the would-be diner without getting any hint of his

presence and it is not until the tiger makes his actual rush, that he

knows, too late, of his danger. But 1 believe it is equally the case that

in many instances the tiger, himself, does not know what kind of animal

he is charging upon until he is practically on the top of his victim.

It is this, indeed, which in some cases turns an ordinary tiger into a

man-eater, and such was the case in the present instance. It appears

that a ijarty of villagers were returning from their work on their fields

and were passing along a narrow deer track which led towards their

home through a dense patch of jungle, such as generally grows up

the second year on abandoned cultivation. Weary with their work
there was no conversation and, beyond the soft pad, pad of their feet along

the muddy track, nothing to indicate to a watcher what it was that was
usino- the path regularly traversed by Barking-deer and Sambhur on their

way to water. Suddenly there was a hoarse coughing grunt and the

tiger rushed out, knocked over the leading member of the band and then

incontinently bolted down the path as hard as he could go. One of the men
describing the episode to me some time after said that men and tiger

were racing down the path together, and that though two or three

more of the party were knocked over as they ran none were touched by
tooth or claw and the tiger seemed quite as frightened as themselves.

It was nearly dusk when the man was killed and the sudden eastern dark-

ness fast setting down, so the villagers left the body where it lay and hurried

hack to their village as fast as they could. The unfortunate man was a

Mikir, a tribe who, however brave they may be by daylight, will never leave

the immediate vicinity of their own houses by night for they believe every

patch of forest, every hill and every piece of water to be the abode of some

wicked spirit who works his evil will in the hours of darkness. It was not,

therefore, until the next morning that they returned to recover the bod^^

of their comrade and when they did so they found on arriving at the spot it

had been partially eaten, the legs from the buttocks to the knees being

finished. The evidence given hj the tiger's tracks in the muddy pathway
showed that he had not touched the body until hard driven by hunger.

His footprints showed that he could not have returned to it until early

morning after the dew had ceased to fall and, apparently, hs had several

times come up to within a few feet of the corpse from either side before
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finally mustering up sufficient pluck to satisfy his hunger. Even after

commencing to feed he had, seemingly, had one or two bad frights as he
had rushed headlong from the body more than once prior to his being
disturbed by the Mikers in the morning.

In this case there can be no doubt that the tiger had relied entirely on
his sense of hearing so that until lie actually struck the man down he had
no idea that he was attacking anything more formidable than deer or

some other of his usual game. When he found what he had done he was
at first smitten with terror, but later, failing to kill anything else, he was
tempted to go back and investigate and then by degrees hunger overcame
his natural fear of man and he commenced the meal which eventually

turned him into the boldest and most clever man-eater I have known.
On one occasion when walking through the forest with a shot gun and

accompanied by some terriers I came on this oame tiger standing some five

yards away, listening with ears pricked up and eyes staring towards me, but
evidently not using his sense of smell at all. The small dogs routed him
for a time but that evening he returned and killed a cooli within a few feet

of where I had been standing.

On yet another occasion I saw him as I was coming up a pathway leading

from my office to my bungalow. The pathway was cut on the side of a

sloping hill, covered with sun grass from three to four feet high, and sud-

denly down below me I caught sight of the tiger moving along a track made
by the school boys taking a short cut to the school house fifty yards away
down the bill. It was about three o'clock on a sunny afternoon and the

school was in full swing, the boys after the manner of all small Indian

school boys, hard at work reciting loudly the lessons they were learning,

making a perfect babel of noise. The tiger was slinking along this track,

his attention entirely fixed on the sound in front of him and evidently

gloating over a hoped for easily won meal, not the first obtained in similar

circumstances. I was not thirty yards from him and the wind was blowing

steadily from me to him, but he seemed utterly unconscious of my presence

until turning my foot in the gravelly soil I made a sound which attracted

his attention. One glimpse of my white sola-topee, evidently a most

dangerous enemy in his opinion, was enough for him and he quickly and

quietly slunk away into some jungle and when, a few seconds later, my
chaprassie came running up with my rifle he was no longer to be

found.
Once, however, I was even nearer than this to a tiger without his being

able to smell me. At the time I was out after Sambhur and was sneaking

along a deep nullah running through some open bamboo forest, here and

there dotted with small but very dense Ber bushes. It was just as dawn
was breaking and in the deep hollow the light was still very dim as I

dodged from one clump of bushes to another. As I got to one of these

clumps I heard something more on the far side and shake the bush, very

much as if a deer was feeding on the Ber berries and shaking the branches

as he pulled at them. I was just about to step from behind the bush

when I heard a deep '^ Aough h h " and of course at once realized that

my supposed deer was a tiger. There may have been five or six feet

between us, certainly not more and though I could smell the tiger strongly

he evidently was very doubtful about me and kept inhaling long breaths

in the attempt to make out what I was. Finally, deciding it was some-

thing suspicious, he began to trot away in the opposite direction and as I

stepped from behind the bush raced up the bank giving me a snap-shot

which luckily spined him and rolled him over. He had originally come

up to the bush from the opposite direction to myself and was apparently

lying beside it when the sound of my approach roused him up.

15
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On yet another occasion I lay for some minutes on a sandbank within

25 yards of a tigress as she drank, and she calmly alternately lapped and
cleaned herself without anj' suspicions of my presence before she eventually

put herself into a satisfactory position for a shot and I was able to termi-

nate the interview.

Most sportsmen who have sat up for tiger, whether on mychauns com-
paratively high up or actually on the ground behind screens, know that

it really matters little which way the wind blows as far as frightening the

tiger goes but that, on the other hand, the most absolute silence is essential.

A clever tiger who lies up any where within hearing distance of his kill

over which a mychaun has been erected, will never return to it, however
hungry he may be, unless he has heard the last—as far as he can tell—of

his persecutors clear off. A very good instance of this was given me by
Mr, G. M. Peddie of the Assam Bengal Railway. A tiger had been
regularly killing cattle and goats belonging to his coolies and every
attempt to shoot it had failed. Time after time Mr. Peddie had had
mychauns made over the kill and at other times when a tree with a con-

venient branch was handy had gone out by himself with one gun bearer
and climbed on to the perch and waited. Whatever his arrangements were,
however, the result was always the same—no tiger,—yet a visit the follow-

ing morning generally showed that after he had gone the tiger had returned
and made a hearty meal.

Happening to pass through Mr. Peddie's camp at this time he told me of

his failures and said that he thought the tiger must be able to smell him,
I advised him the next time he went out to take a number of men
with him, let them make as much noise as they liked whilst he climbed up
to his mychaun and, after he had settled himself comfortably, to let them
go away still talking as they went.

Within two days I got a letter to say that the tiger had been bagged.
Mr. Peddie had followed my suggestions with the result that immediately
the coolies who had come with him to the kill had noisely retired for

about a couple of hundred yards, the tiger had sneaked out, walked
round the far side of the kill listening to the men in the dis-

tance, followed them slowly up and, finally, after he thought
he had heard them off the premises returned to his dinner and was
promptly shot with a single bullet through heart and lungs, Mr.
Peddie told me that judging from the action of the tiger he followed the
men almost entirely by sound though every few paces he put his nose to

the ground and inhaled a deep breath as if getting a whiff of the trail left

by the men. At the same time invariably after one of these inhalations
he finished by cocking his ears and listening intently as if to verify his
poor sense of smell by his outer sense of hearing.

The trick of making a very noisy approach to a kill and an even more
noisy departure, so that the fact that one or more persons have been left

behind may not be detected, is of course a very old one. It had been
taught me by my father but has often proved effective within my own
experience.

Of course I must not be understood to claim that tigers have no sense
of smell. Some they have, though it is not acute, and an incident
in the career of the man-eater already referred to proves this. My Head
Quarters were at the time at a place called Gunjong in the North Cachar
Hills, right away on the North-East Frontier of India where tigers—like

he poor—were always with us. They often came near the house, more-
han once kiUed my animals in their stables and I had already killed on&
iger within a stone's throw of my garden. On the occasion referred to,

a tiger had two nights running passed along by the narrow path on the
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crest of the hill just outside my garden fence, the tracks showing that he
had come in the early night and returned in the very early morning, I

accordingly determined to sit up and see whether he would not come
again a third time but as there were no trees suitable for mychauns I

arranged to squat under the shadow of a very big, very dense orange tree

where there was just room to sit uprii;ht and move one's rifle round in a

circle. Unfortunately it was a pitch dark night and though the tiger

came and remained within easy shooting distance of me for at least an
hour I never saw anything to shoot at. The one gap in the fence in front

of me had a big white post against which anything passing must have
shewn up but this was carefully avoided. On one side of me and about
fifteen yards to the right was a very massive hedge of bougainvillea and
most of the hour the tiger entertained me with an endless walk backwards
and forwards behind this. He knew something was wrong somewhere but

what he could not decide ; every now and then I could hear him put his

nose to the ground and draw deep breaths in the attempt to get my scent,

then he would once more resume his walk, the soft pad, pad of his feet

hardly audible in the intense stillness unless a dried leaf or brittle twig

betrayed his movements. Every now and then he would make a little

whimper a sound I have sometimes heard tigers make when hungry, and
less often, he would give vent to his impatience in a long drawn,
" a-a-a-ough.

"

He could not possibly have seen me and I made no sound so in this

instance it must either have been his sense of smell which warned or else

that uncanny extra sense which so many animals seem to possess of the

vicinity of danger.
Eventually he cleared ofl' the way he came, and I went ofl:' to bed to be

awoke the next morning just after day light by two sweating frightened

men who came to tell me that this tiger had killed their companion about

two miles from my bungalow. I went out at once but failed to get him

and after this he killed wath the greatest regularity, disposing of 52 people

in eight months before I finally shot him.

This tiger, all through his career, as far as we could ascertain, killed by
sound alone or by sight and sound ; his boldness was extraordinary and he

would enter huts and villages in broad daylight and pull people out, but

his usual habit was to lie up beside a village path in some patch of grass or

jungle, much too dense to see through, and leap out on any one he heard

passing. His caution, however, was just as great as his boldness and he

would never face any risk he could avoid or run any danger he did not

understand. He had no objection to charging out upon a crowd of men
whose advent, as they approached his hiding place, had been heralded by

the patter of their feet and the sound of their voices, but if some of them

turned and faced him he never tried conclusions with them.

On the morning following the night I sat up for him in my garden, he

attacked two men who, as is usual with hill-men, carried spears and daos

They saw him as he charged up a steep hill at them and when be had got

within a couple of paces of them dashed their spears in his face upon

which he immediately turned tail and bolted. The next three men who

passed that way a few minutes later ran when they caught sight of him

and the slowest was promptly caught and completely eaten within the next

three hours.

Three or four times I saw this man-eater when 1 was unprepared for

him and each time he seemed to be depending mainly on sound for his

preliminary charge and it was only at the last moment, on catching sight of

something unusual, he repented and cleared off. My large white, or khaki-

coloured sola-topee always seemed to scare him terribly and I have
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no doubt that more than once his superstitious dread of this unknown,
object saved my life ; indeed on one occasion I passed within inches of

where he was lying and knew nothing of it until 1 had passed some paces

when with a " woof " he jumped up and bolted. I had had to follow him up
into some long grass by means of one of the tunnels in it made by
deer and other game and up which he had dragged the body of a man he
had killed. When I reached the remains of the body I found the tiger had
retraced his steps and then leaped on one side, probably on hearing my
approach. I suppose my whole attention was so concentrated on the ex-

pected tiger in front of me that I was oblivious to anything on either side

of me, but it was a lesson never to be forgotten and in the many times

afterwards in which I had to follow him up I always remembered to keep a

very sharp look out on both sides of me as well as in front.

I saw an excellent example once of the want of scent possessed in a tiger,

who was drinking at a stream, within ten paces of a sambhur with the

wind blowing in titful gusts from the deer to the cat. We were poling

down the Diyung River in a dugout, a dense mist driving up the stream
into our faces and completely obscuring both banks except at odd moments
when the wreaths blew on one side. I was sitting on the edge of the

boat, my legs dangling in the water and a shot gun on my knees waiting

for the mist to rise and give me a chance of shooting my grub for the

day, when the mist suddenly curled away from the bank and gave me
a glimpse of a grand tiger, his head between his paws as he lay on the
edge of the bank lapping his morning drink. Next second the rapid

stream hadi svvun^ us round a bend of the river and there stood a Sambhur
Stag, head n air, evidently troubled by some faint whiff of his striped

foe so close to him. The rifle I had snatched up too late for the tiger was
in time for the deer who dropped where he stood with a shot through
the neck. When we brought the boat to the bank and investigated

matters more closely, we found that tiger and deer had been well within

ten yards of one another although separated by a very dense strip of reeds
and grasses. The tiger certainly appeared to have had no hint of the
presence of the deer though the wind was in his favour, whilst the deer,

almost equally certainly had been disturbed by the presence of the tiger,

though the wind was against him.

Tame, or semi-tame, leopards which I have had in captivity have never
shewn any great powers of scent, although some of them were allowed
considerable liberty. Whilst my dogs would come up to me at a run
when tracking me by scent, the leopards would nose about, snuffle

and inhale and often fail altogether to find me out. Bears, which
I have had at the same time as leopards, were much keener nosed and
though clumsy in their movements would soon hunt me out. On the

other hand the leopard was the quickest at hearing of all my animals,

even sambhur and barking deer were not half so quick.

After the leopard had had a good meal it was often possible to allow
j

him off his leash with the other animals, who curiously enough never
|

showed the instinctive fear of him one would have expected, and often
j

T have been able to compare their powers of hearing and invariably the 1

leopard was the first to hear any sound with the occasional exception of
|

a little prick-eared Tibetan dog.

The first sound, which to my human ears, used to convey the news that

any one was approaching my compound was the creaking of a bamboo
gate which let them into it, but long before this the animals knew all :'

about it. First the leopard would prick up his ears, raise his head, and
stare, with that curious far away look in his pale eyes, in the direction

of the new-arrival, next the deer would erect their heads, stamp with their
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forefeet and also turn in the same direction and lastly the dogs would show
that they too had heard. The bears and monkeys never seemed to take
any notice unless the person was approaching about meal time, but even
then they were the last to pay any attention.

Unlike the true cats, tbe civet cats have an extraordinary powerful sense

of smell. 1 once had a beautiful grey beast brought to me by some Nagas
late in the evening as it was getting dusk. They asserted that it was ab-

solutely tame so I took it out of the basket and it at once licked my hands
and climbed over me uttering a sound like a contented little purr. I kept it

with me for about an hour and then wanting to go to bed decided to lock

him up in an old aviary I had once used for some eagles. Leaving it, as I

thought, safely shut up, 1 turned in, but hardly was I in bed before I heard a

scratching at the thatch roof and presently down dropped the civet, pushed
itself cheerfully through my mosquito net and evinced the greatest delight

at having once more found me. Feeling that it was hardly a desirable bed
companion, 1 again grabbed it by the neck and carried it out to the cage.

Shut up once more it was out, however, and back in my bed almost as soon

as I was. Determined to be allowed to sleep in peace I again carried him
right away out of the garden to a huge cotton tree about '200 yards away
and saw him run safely up into the top branches far overhead, but, before I

got back to my garden, I turned to have a look and there was my recently

acquired pet with its nose to the ground simply racing over it after me.

This cat would often nose out birds' nests in trees or bushes within a few

feet of the ground and then climb up and devour any eggs or young con-

tained in them. When he arrived at a bush with a nest in it he would halt

for a second or two with his little nose lifted up and quivering about in

every direction until it was in a bee-line with the nest and then up he

climbed. Fortunately he was the most amenable animal to deal with I have

ever had and soon learnt that no nests within my garden fence must be

touched. He was immense pals with all the dogs and could track them up

by scent at a gallop, proceeding in ungainly leaps after the manner of his

kind. His sight for distant objects was very poor though for anything near

it was exceptionally quick.

Before leaving the subject of feline senses it may be of interest to relate

a story of a leopard child which has not yet ever been published though it

was pretty well known at the time.

In the North Cachar Hills, where the boy was found, Government taxation

used to consist in part of labour, so much being supplied by every village

for the upkeep of roads, rest-houses, etc. Sometimes men would petition

for exemption from this labour on various grounds, and one day when ques-

tioning a man as to why he wanted exemption from such labour he told me
that he had a little " wild " son to look after and as his wife had recently

died he could not leave the village to work or the boy would run back to

the jungle,

I accordingly went outside the court to see the " wild child "and satis-

fy myself as to the truth of the story. There sure enough outside was a

small boy about seven years old, or less, squatted on the ground like a small

animal ; directly I came near him he put his head in the air and snufled

about, finishing by bolting on all fours to his father between whose legs he

backed like a small wild beast retreating into a burrow. Looking closer at

the child I saw that he was nearly or entirely blind from some form of

cataract and his little body was covered with the white scars of innumerable

healed tiny cuts and scratches. Struck with his appearance I asked the

father to tell me all about the boy and he then narrated the following

wonderful story which I fully believe to be true, but which my readers must

accept or not as they think fit.
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It appears that about five years before I saw father and son, the Cachari
villagers of a village called Dihungi, had found two leopard cubs close to their

village which they killed. The mother leopard had tracked the murderers of

her children back to the village and had haunted the outskirts for two days.
The third day a woman cutting rice in some cultivation close to the village

laid her baby boy down on a cloth whilst she went on with her work. Pre-
sently, hearing a crj^, she turned round and saw a leopard bounding away
and carrying the child with it. The whole village -at once turned out and
hunted for leopard and baby but without success and finally they were for-

ced by darkness to leave the boy, as they supposed, to be eaten by the
leopard.

Some three years after this event a leopardess was killed close to the
village by a sportsman who brought in the news of his success together
with the information that the leopard had cubs which he had failed to
secure. On hearing this the whole village turned out and eventually
captured two cubs and one child, the boy of this story. He was at once
identified by his parents, claimed by them, and their claim admitted by the
whole village.

Subsequently when visiting Dihungi I interviewed the head man and
also the man who actually caught the child and they both corroborated
the father's tale in every detail. It appeared that at the time he was
caught the child ran on all fours almost as fast as an adult man could
run, whilst in dodging in and out of bushes and other obstacles he was
much cleverer and quicker. At that time he was only suffering from
cataract to a slight extent and could see fairly well, but after he was caught
his eyes rapidly became worse. His knees, even when I saw him and when
he had learnt to move about upright to a great extent had hard callosities

on them and his toes were retained upright almost at right angles to his

instep. The palms of his hands and pads of toes and thumbs were also
covered with very tough horny skin. When first caught he bit and fought
with every one who came within reach of him and, although even then
affected in his eyes, any wretched village fowl which came within his reach
was seized, torn to pieces and eaten with extraordinary rapidity.
When brought before me he had been more or less tamed, walked up-

right except when startled into extra rapid motion, was friendly with his

own villagers, whom he seemed to know by scent, would eat rice, vegetables,
etc., and consented to sleep in his father's hut at night. Clothes, being a
Cachari child of tender years, he had not been introduced to.

His blindness was not in any way due to his treatment by the leopard

—

if the story is true— as I found that another child, a couple of years older,
and the mother also had both had the same cataract. At the same time
the defective sense of sight may well have intensified his sense of smell as
the loss of the one must have caused him to rely more on the other. When
caught the child was in perfect condition, thin but well covered, and with
a quite exceptional development of muscle.
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SOME SOUTH INDIAN BATRACHIANS.

BY

C. R. Nakayan Rao, M. A

Central College, Bangalore.

[With two plates.']

These notes discuss a portion of the material collected some time ago
in certain parts of Coorg and Shimoga, and I propose to include in this

paper a few remarks on some of the unidentified examples of batrachians
belonging to the Bombay Natural History Society, entrusted to me for

determination. Through the courtesy of Dr. N, Annandale I have had
access to the named collection of amphibians in the Indian Museum, and I

should like to thank him and Dr. Boulenger who has very kindly examined
a few specimens submitted to him for his opinion.

Two specimens belonging to the species Spclerpes Juscus are contained
in the Society"'s collection and the label on the specimens shows that they
are from Burma. There are a few points in which these two examples
differ from the description of juscus given in the Catalogue of the British

Museum. For instance, ]. The remnants of cirri or balancers are absent
below the nostrils in both the specimens. 2. The distance between the

snout and the gular fold is less than three times in the length of the snout
and the vent. 3. Two parotoids are present in both examples. 4. The
deep groove behind the gular fold is continuous with the cervical groove

starting from the posterior angle of the eye. -5. A lateral glandular fold

over the costal grooves (9-10) is present. 6. Total length from tip of

snout to tip of tail 105mm., more than 4 in. (a) 7. The tail is marbled.

Considering the locality that the specimens are alleged to come from and
also in view of the fact that the characters enumerated above are constant

in the two forms, I naturally thought whether they could not be distinct

iromfuscus. But Dr. Boulenger who has examined one of the specimens,

identifies it as the European Spelerpes fuscus and states that it could not
have been picked up in Burma, {b) The only species of Spelerpes present in

the Indian Museum is 8. ruber, No. 2712 from North Carolina, and there is

practically no further material in India for comparison. As the source of

these salamanders cannot be definitely traced for the present, the inter-

pretation of Dr. Boulenger is certainly the more natural and correct one.

Among the unidentified examples of batrachians belonging to the

Society I found 1. Rana pileata, 2. R. plicatella. 3. R. erythrtsa, 4.

Rhacophorus bimaculatuJS, 5. GalopTirynus pleurostigma, 6. Kaloula pulchra,

7. Bufo melanostictus, 8. Leptobrachium hasseltii? All these are from

Burma, except Rh. bimaculatus which I found in Mr. Kinnear's collection

from Somavarapatna, Coorg. The occurrence in South India of this species

which is known to affect the rain forests of Assam is certainly very in-

teresting and is reported here for the first time. The two specimens of

Cal. pleurostigma are in a beautiful state of colo^ir preservation and the

scheme of markings on them closely conforms to the description of

(a) Dr. Boulenger's measurement for the male specimens is 96mm, and Dr. Gadow

(Camp, Nat. Hist Amp. Kept., p. 105) states that the total length of fuscus

remains under four inches.

(6) The only two salamanders known from this region are Tylototrtton verru-

cosus and Amhlystoma persimile.
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Engystoma interlineatum (c) rather than Boijlenger's account (d). The ventral

surface bears in both the examples beautiful white roundish or squarish

spots, not alluded to by any previous writers and such as are present in

some species of Megalophrys.

Only the following examples of batrachia included in my collection call

for observation at present.

Eana hexadactyla, Less.

1890. Rana hexadactyla, Boulenger, Faun. Brit. Ind. Eept. Batr., p. 441.

Larva.

1904. Rana hexadactyla, Fergusson, J. B. N. H. S., Vol. XV., p. 500.

A young specimen measuring 23 mm. taken in Jog, Shimoga Dist., shows-

the following peculiarities as compared with examples of similar size.

1. The strong fold of skin behind the eyes and across the head is conti-

nued over the tympanum on each side.

2. Pearl-like granules crowd over the body and the limbs and toes

3. First finger equals the second.

4. A very distinct canthus rostralis.

5. Nostrils with valve-like flaps.

6. The tibio tarsal articulation reaches beyond the eyes

This specimen has been sent to the Indian Museum.

Rana tigrina, Daud.

1890. Rana tigrina, Boulenger, Faun. Brit. Ind. Kept. Batr., p. 449.

1915. Rana tigrina, Nicholls, Proc. Zool. Soc. London, pp. 603, 609.

1917. Rana tigrina, Annandale, Mem. As. Soc. Bengal, Vol. VI, p. 112.

1918. Rana tigrina. Id: & Boulenger, Rec. Ind. Mus., Vol. XV, 51, 67.

Larva.

1904. Rana tigrina, Ferguson, J. B. N. H. S., Vol. XV, p. 501.

1917. Rana tigrina, Annandale, Mem. As. Soc. Bengal. Vol. VI, p. 125..

The variations observable in this ppecies are quite striking and are asso-

ciated with the different modes of life adopted by the individual members..

In the Mysore State, e. g., Bangalore as in Madras town both this species

and its variety crassa occur together and though both are of robust build

their powers to stand captivity are so small, that any prolonged observa-

tions on their habits in a vivarium becomes almost impossible. My own
experience is that the fossorial habits are by no means confined to crassa

and I have on several occasions exhumed specimens of tigrina S. S.

while digging for earthworms. The presence of a horny plate on
the roof of the mouth or on the sides of the lower jaw of the larvae is

purely arbitrary and indicates nothing. In my opinion it would not be

perfectly safe to use this character as a basis for specific or racial

distintion. The dental formula ascribed to the tadpole by Dr. Annandale {e}

does not provide for the outer limits of variations and the description

of Dr. Boulenger (/) would be correct if the formula is written thus, 1 : 3

or 4/3 or 4 : 1.

The osteological characters of Rana tigrina recently described by Dr.

Nicholls would appear to be subject to a great deal of variation and the

following description refers to the more important of them. He compares,

the vertebral column of the Indian bull frog with that of the European

(c) J. A. S. B., 1854, Vol. XXIII, P. 732,

id) Faun. Brit. Ind. Eept. Batr., 1890, p. 490.

(e) 1917, Mem. As. Soc, Bengal, Vol. VI., p. 125.

(f) 1918, Rec. Lid. Mus., VoL XV., Part II, 57.
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i?. temporaria, and Dr, Annandale(gr) states that he has been able to confirm
the observations of Dr. Nicholls on most of the bones by an independent
examination. In South Indian colleges where practical zoology is

taught, the laboratory type is B. hexadactyla, and during the breeding
season of frogs, examples of B. tigrina are frequently brought to the
class for practical work. The skeleton of a B. tigrina S. S. prepared for

the Central College recently showed certain abnormal indi%ddual vari-

ations and led to the making of a large series of skeletons of this species

for the purpose of comparison. On a careful examination of these series

with the skeletons of B. hexadactyla and B. cyanophlyctis, I am not able

to confirm some at any rate of the statements of Dr. Nicholls.

(a). The vertebral column :— In regard to the neural arches, B. tigrina

is said to show, '' a very marked overlap of each arch dorsally upon that
immediately posterior to it and accordingly when the vertebrje are in

position, the centra are not visible from above (/i)". " In this imbricate
condition of the vertebral column, it would appear then, that B. tigrina has
retained (or reverted to) a somewhat primitive condition (i)" such as is met
with in the families of Discoglossidce and Pelohatidoe. The condition,

shown in text fig. 1 of the paper cited,in support of the above statement, is

easily produced by a bend or flexture such as appears in badly prepared
skeletons, (j) and ; however, in carefully prepared bones the neural arches

only notch between the zygapophyses (h) so as to produce a more or less

open-work condition that Dr. Boulenger (
Z
) describes as being character-

istic of the genus Bana. I possess two skeletons of B. esculenta and a
comparison with them or with the two other Indian species already

mentioned, discloses nothing strikingly different in the vertebral

column of tigrina. I may further mention that its vertebral column
is certainly not like that of Discaglossus pictus (m) and the figure

of Dr. Nicholls therefore does not represent the correct position of

the neural arches in well prepared and normally articulated spinal column.
It is further pointed out that the imbricate condition of the neural arches

is produced in trigina as in Pelobates fuscus, by the fact that in these

examples the centrum has practically the same length as the neural

arch (to). In the vertebrae of B. tigrina that I have forwarded to Dr.

Annandale, the length of the centrum is 1^ of the length of the neural

arch measured along the mediam line. This holds not only for the

sixth vertebra that Dr. Nicholls selects for comparison, but for all others in

the series. The dorsal view of the vertebral column of B. tigrina is not,

however, the fully and completely open-work condition figured for B. tem-

poraria by Howes (o) and for B. esculenta by Ecker, (p) and the seemingly

imbricate appearance is due to,—I. The largely developed neural spines,

directed backwards hiding the vertebral gaps. 2. The pre and post

zygapophyses are considerably flattened and hide the communications

between the dorsal gaps and the vertebral foraminae, and 3. On the

posterior border of the neural arch of some of the vertebrss, a flange or

arcualium is developed. ^
(g) 1917, Mem. As. Soc, Bengal, Vol. VI, p. 124.

(h) 1915, Proc. Zool. Soc, p. 603.

(i) 1915, ibid. pp. 603-604.

(/) All osteological material in support of these statements are sent to the

Indian Museum,
{h) This is true of E. hexadactyla and E. cyannophlyctis also.

(I) 1897, the Tailless Batrachians of Europe, Vol. I. p. 38.

im) 1907, Wiedersheim and Parker Comp. Anat. Vert., p. 56.

'

in) 1915, Proc. Zool. Soc, London., p. 605.

(0) 1902, Howes, Atlas Pract. EI. Zool, pi. IV., fig XXXV.
(p) 1889, Ecker. Anat. Frog., p. 18(

16
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In regard to the development of the neural spines, I agree with the

statement of Dr. NichoUs (p. 606) and I find that the neural spine of the

seventh vertebra is as upright as that of the eighth. The cartilaginous

ribs of the third vertebra of R. tigrina are said to be very like those of

P. fuscus and this condition is obviously common to more than one Indian

frog. The third vertebra of some of tne examples of Jiexadactyla also show
this character and the third vertebra of these two Indian species are to be

distinguished by a flange or an osseous tubercle in tigrina alone. This

tubercle or flange may perhaps represent the partial bifurcation of the

diapophyses described by Dr. Bourne (q) as an abnormal occurrence in

temporaria. As regards the diapophyses of the eighth vertebra, it may be

mentioned that its stouter nature is rather an exception than a rule, and
in the specimens that I have sent to the Indian Museum they will be seen

to be not bigger than the transverse process of the seventli vertebra. The
sacral diapophysis is certainly cylindrical in tigrina. I entirely agree with

the description of the coccyx in Dr. Nicholls's paper, but in respect of the

shoulder girdle, although there is a slight overlap, the ventral suture of

the two corocoids which meet in a median bar in front, passes through

the median axis of the girdle. Dr. Nicholls's text fig. 3A showing the

right corocoid beyond the mid-ventral line, is rather an exaggeration. The
overlapping condition is certainly a primitive feature which tigrina has

retained, and in the metamorphosing larvss of this, as in other Kanid larvse

(r) it is the epicorocoidal cartilages that overlap and the left corocoid bone

extends slightly dorsaily over the right, while ventrally they meet in a

median suture.

(b). The skull:—Dr. Boulenger appends a short description of the skull

of B. tigrina to his definition of the species (s) and in certain regards it

needs amplification. The cartilaginous basis of the skull is really confined

to the processes given off from the nasal capsule which is, however, perfectly

ossified ; the principal processes being the transverse ones meeting the

cartilaginous epiphyses of the pterygoid, the anterior and the anterolateral

and the alar cartilages. The floor, the roof and the septum of the olfactory

capsule are ossified by the great development of the othmoid bone—the

cornets are present in the form of powerful turbinated bones. The large

nasals which overlie the bony capsule,—occasionally with bony outwardly a

verj"- short directed spines,—are united with one another and with the fronto-

parietals so completely that the sutures may be lost or may be faintly indi-

cated by grooves. The osseous floor of the nasal capsule is underlaid by
two equally large vomers the outer borders of which have two processes

enclosing a deep notch between them,—the anterior process almost meeting

the maxillary bone, while teeth are borne on the postero-lateral border.

The sagittal and coronal sutures are only indistinctly marked or not at all,

and the upper surface of the skull is either flat or slightly convex (noticed

in R. temporaria and R. oxyrUnus (t). The parietal ridge is generally

strongly marked, extending backwards to the apex of the heart-shaped

foramen magnum. The mastoid ridges and the mastoid elevations are pro-

minent. The lateral cartilaginous portions of the cranium are completely

replaced by the backward extension of the spenethmoid which is incorpo-

rated behind into the ala magna. Thus the foramen pro ramo-nasalis,

foramen opticus and foramen oculomotorius are simple perforations in the

sphenethmoidal bone. In some specimens the downward prolongation of

iq) 1894, Bateson, Mat., Stud. Var., p. 124, and 1884, Bourne, Q. J. M. Sci.,

XXIV, p. 86.

(r) 1901, Gadow., Camb. Nat. Hist., Amph. Kept., p. 25.

(s) 1918, Bee. Ind. Mus., Vol. XV., p. 57.

it) 1889, Ecker, Anat., Frog. p. 23.
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the fronto-pariels may meet the upward extension of the parasphenoid
in front of the exit of the optic nerve. The foramen trigeminus is a large
vertically oval aperture and in some specimens of skulls, is constricted
slightly in the middle by the approximation of tongue-like processes of

the sphenethmoid and the ala magna. The ophthalmic branch of the fifth,

the sixth and the palatine branch of the seventh occupy the dorsal part of

the foramen, while through the lower half of the foramen emerge the
maxillo-mandibularis of the fifth and the hyo-mandibularis of the facial

nerves. The trochlear nerve has no separate exit and issues through the
foramen opticus. The canalls nervi vagi may bear three orifices,—though
the usual number is only two,—the internal foramen condyloidium for the
exit of the vagus and glossopharyngeal nerves and two lateral ones for the
entry of the internal and the external carotid arteries. The maxillo—pala-

tine process is large and extending below the nasals, supports the cartila-

ginous epiphyses of the pterygoid and the transverse cartilaginous exten-
sion from the nasal capsule.

(c). The individual abnormal variations.

—

i. The pelvic girdle. In the preparation 1 have forwarded to the

Indian Museum the ventral border of the ilium extends far beyond
the sacral diapophyses and before maceration, was continued over the

transverse processes of the eighth and the seventh vertebrte by means
of a flat cartilaginous bar. In accordance with this fact the diapophyses

of these vertebrte are flattened into wing-like expansions at the base,

thus deviating from the cylindrical shape. The dorsal blade of the

ilium is practically of the same depth throughout and it is the

terminal portion of this sharp border, which unites with the trans-

verse process of the sacral vertebra by a cartilaginous epiphyseal

connection.

ii. The femur. The inner border of the right femur bears a strongly

developed tubercle or a process projecting in the living specimen

between the great adductor and internal vastus muscles. There is a

distinct ridge on the ventral surlace of the bone, running from the

head of the femur to more than half the distance. A similar but fain-

ter ridge is found on the dorsal face also.

iii. The pectoral girdle. The inner end of the left corocoid is dis-

tinctly forked and a mass of epicorocoidal remains persisted in the

living condition, in front of the corocoidal suture. The future is imper-

fect on account of the deficiency of the left corocoid. The ventral

face of the bony style of the omosternum bears a strong carina-like

ridge throughout its length.

Rana leptodactyla, Boul.

1890. Rana leptodactyla, Boulenger, Faun. Brit. Ind. Rept. Batr., p. 448.

Larva.

1918. Rana leptodactyla, Annandale, Rec. Ind, Mus., Vol. XV., p. 19.

I have had opportunities of witnessing the spawning of this frog in Coorg

and could rear the larvse only up to the two-legged stage. I am of opnnon

that the tadpoles described by Dr. Annandale in the paper cited, do^ not

belong to R. leptodactyla. I have myself examined the tadpoles No. 17698

contained in the Indian Museum collection, and I have in my own collec-

tion other tadpoles quite identical with this number, a few of these latter

tadpoles with me have developed the feet. Judging from this and other

characters I am led to infer that the examples described under leptodactyla

may prove to belong to one of the species of NyctibcetracJius. I am forwarding
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to Dr. Annanclale these suspicious looking larvce aud other material,

and at present I am not in a position to say anything regarding the larvse

he describes under N. pygmeus {u).

The eggs of R. leptodactyla are large, measuring with the gelatinous outer

coat 4fmm. and are laid in small clumps at several places along the grassy

margins of the ponds. The sexual embrace is axial. The total number of

eggs included in any one batch does not usually exceed thirty, and the

batches of eggs deposited by any one frog in the different parts of the

same pond may vary from six to eight. The localities for spawning are

most arbitrarily selected and have no reference to protection or develop-

ment being ensured. The debris that usually collects round the margins of

ponds fed by storm- water confers, however, some measure of protection.

The gelatinous outer envelope of the eggs which swells out into a large

spherical mass in the water, shrinks in the preserving fluid. The two poles of

the eggs are not distinguished by any colour.

The tadpoles are of moderate size, oval, rather flattened above (elevated

in the young). The ventral surface is convex. The snout is obtusely

pointed. The nostrils are widely separated, nearer to tip of snout than to

eyes. The inter nasal space is only half the inter orbital width. The
eyes are dorsal and directed upwards in the young, but outwards in the

older forms. Eye nearer to the snout than to spiracle. The spiracle is

lateral, not visible from above, sinistral, tubular, pointing backwards and
upwards. It is nearer to the root of hind leg than to tip of snout. A
frontal gland is present. The mouth disk is moderate, ventral in position.

Lips opposible, the lower fringed with a double row of fingers-like processes,

which extend on the emarginate sides. The upper beak is broadly

semilunar, produced more or less in the middle into a blunt tooth-like

process. The lower beak is V-shaped and the margins of both the beaks

are entire. The dental formula is 1 : 2 -(- 2/1 : 2 or 3. The upper entire

tooth row is the longest and the other two are broadly interrupted. The
innermost lower series is either narrowly broken or entire and all the

three series are equally long. The vent is dextral, tubular. The tail is long,

pointed at the tip. The muscular part at the middle of tail is as deep as tho

membranes,—these are poorly marked in front but are deep and convex

behind. The dorsal surface of head and body is olive green or brown, mora
or less speckled. The ventral surface whitish, immaculate. The tail is

spotted throughout.

Measurements of a specimen in which the hind limbs are fully grown :

—

Total length .

.

.

.

.

.

. . 43mm.
18mm.
11 l/2mm.
10mm.
7mm.

Length of head and body
Greatest breadth of body
Greatest depth of body.

.

Greatest debth of tail .

.

The eggs and specimens of tadpoles were obtained at Watekolle, Coorg, in

December 1918 and were taken also in Shimoga, Mysore State. Twelve

hours after the deposition of the eggs, the young one aro found wriggling in

their gelatinous envelopes, which gradually spread out into a continuous

film over the water. This viscous mass becomes completely dissolved, before

the final emergence of the larvse takes place. Buds of hind limbs sprout

nearly a fortnight later, which is certainly a remarkably short period for-

the Ranid larvae in general and the rapidity in the present case is correlated

with the fact that metamorphosis has to be completed before the element in

which the larvae live should dry up.

The eggs and the tadpoles are in the Indian Museum.

(u) 1918, Op. cit., p. 21.
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Nydihatrachus sancti-palustris sp. nov.

r Vomerine teeth in two strongly set, large oblique series, behind th»
choana,—considerably further behind in the young. Habit moderate. Xo
cathus rostralis, which in the young is obtuse. Length of snout nearly
equals the diameter of the eye in the adult, but longer in the youno-. Eyes
moderately prominent, directed upwards and forwards. The upper eye lid
is narrow and smooth in the young and covered by warty folds in the
adult. The inter orbital space is slightly wider than the upper eye lid.
Nostrils equidistant between the eye and tip of snout. Snout optuse in
the young, broadly rounded in the adult. Fingers moderate, first shorter
than],the second ; tips swollen, truncate. Toes more than half webbed
tips dilated into disks. Subarticular tubercles moderate. An inner
metatarsal tubercle. Tarso-metatarsal articulation reaches the eye or
slightly beyond. Skin xiearly smooth in the young but covered by short
semicircular folds on the back and the sides, in the adult. A median
fold on the snout, forking behind in the adult, but generally continued
between the eyes in the young. A moderate sub-orbital fold and another
from the eye to the shoulder. Reddish brown above, limbs barred. A
broad dark band between the eyes. Throat bronzed in the adult, as also
the under surface of limbs. Abdomen yellow, the liver showing through
the transparent skin in the form of a squarish dark patch. In the youno-
the upper surface of the limbs is lighter, the dark bands extend on the
toes. A triangular bright yellow mark on the snout and orange yellow
streaks on the shoulder, sometimes continued to the groin in the youno-.

From snout to vent 39mm.
Locality.—The sacred swamps of the Cauvery, Brahmagiri hills 4,000

feet, Coorg.

The type and syntypes are in the Indian Museum. Dr. Boulenger has
retained for the British Museum one of the three specimens which he
kindly examined.

Nyctibatrachus sancti-paliistris modestus var. nov.

This variety of the foregoing species differs in a striking manner and in

several important particulars and for the purpose of comparison, I have
selected examples of the same size.

1. The length of the throat along tha mid-ventral line is ^ the distance

measured ventrally between the angles of the mandibles in sancti-paluslris,

and in modestus it is 4.

2. The length of snout equals the diameter of ej^e in modestus, exceeds
by far in sancti-palustris of the same size.

3. Nostrils nearer tip of snout in modestus.

4. The inter orbital width more than twice the upper eyelid in modestus.

5. No canthus rostralis.

6. A more elongate metatarsal tubercle.

7. Tarso-metatarsal articulation reaches the snout or sHghtly beyond.
Toes less fully webbed.

8. Skin thrown into long longitudinal folds on the body and limbs.

9. Pinkish above, more or less blotched. Limbs barred. Throat and
under surface of limbs finely speckled. Abdomen white. An orange

yellow band on each shoulder.

Total length 25 mm.
Locality.—-Jog, Shimoga, Mysore State.

Type and syntype in the Indian Museum.

Bufo.

Two specimens of Bufo collected in Coorg appeared to me to be distinct

from B. stomaticus which I had examined in the Indian Museum in June
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1919. Dr. Boulenger to whom they were sent is, however, of opinion that

they cannot be separated from stomaticus. With a view to verify my
position, I have, through the courtesy of the Director of the Zoological

^lurvey of India, been enabled to re-compare my material with the Indian

Museum collection. At the end of the reconsideration, I find myself un-

able to accept the decision of Dr. Boulenger. For reasons given below I con-

sider myself sufficiently justified in regarding the two examples as repre-

senting a distinct local race differing from their North Indian congeners

in several important particulars. Though I do not possess at present

sufficient material to establish their specific distinctness, which may per-

haps prove the more correct view to take, I have no doubt about their being

racially distinct.

Bufo stomaticus peninsularis var. nov.

Head without bony ridges or feebly marked by minute cornified tuber-

cles. Snout obtuse, rather truncated obliquely. Interorbital space

broader than upper eyelid. Tympanum moderate about f the length of

the upper eyelid. First finger equals the second. Toes half-webbed,

subarticular tubercles inconspicuous. Two meta tarsal tubercles,—the

inner spade-like. Tarso metatarsal articulation reaches the tympanum.
Skin perfectly smooth or covered uniformly by minute tubercles. Under
surface non-tuberculate. A feebly marked flask-shaped fold over the

occiput. Parotoids much flattened, inconspicuous. Cutaneous pores

ao-gregated in small numbers over the skin. Colour of live specimens either

pale buff or olive green more or less speckled with brown. Under surface

yellow on a background of dirty white.

From snout to vent 45 mm.
Locality. Mavkote and Watekolle, Coorg.

Type and syntype in the Indian Museum.
The enumeration of characters in which the variety peninsularis diff'ers

from stomaiicws, (Indian Museum nos. 16067, 16068, 17254 and 17274) may
now be proceeded with. They are all from Northern India. 1. The inter-

orbital space is 1^ or 1 J of the upper eyelid in peninsularis and equals the

upper eyelid in stomaticus. 2. The length of the snout is li the length

the upper eyelid in peninsularis and is 4 in stomaticus. 3. The mandibulars

symphysis form an acute angle in peninsularis and is a broad semicircle in

stomaticus. 4. Inner meta-tarsal tubercle spade like in peninsularis and
conical is stomaticus. 5. The vertical diameter of the tympanum is | the

leno-th of the upper eyelid in peninsularis and f in stomaticus. 6. The
upper eyelid is entire, coterminous with the canthus in penmsuluris and
notched both ends in stomaticus.

Bufo parietalis, Boul.

1890 Bufo parietalis, Boulenger, Faun. Brit. Ind. Rep. Batr., p. 507.

A single specimen of this species 1-8 inches (y) is included in the

collection and shows the following peculiar characteristics :

—

1. The bony ridges are by no means prominent.

2. There is a distinct occipital and a prefrontal ridge.

3. Toes are considerably less than half-webbed and subarticular tuber-

cles are absent.

Specimen in the Indian Museum.

Explanation of Plates.

1. The abnormal Bana tigrina.

Fio'. 1. The pelvic girdle and the abnormal femur.

Fig. 2. The abnormal femur showing the tubercle and the ridge.

(w) Dr. Boulenger's record is 3-25 inches, Faun. Brit. Ind. Rapt. Batr., p. 507.
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Fig. 3. The third vertebra showing the tubercle on the diapophyses and
the arcualium.

Fig. 4. The abnormal ilium with the forward cartilaginous extension.
Fig. 5. The pectoral girdle showing the forked left corocoid and the

keeled omosternum.
Figs. 6&7. Side views of the skull of the normal i?. tigrina, showing

the relation of the sphenethmoid, the frontoparietal and the
parasphenoid bones, and their degrees of development.

Fig. 8. Lower view of the skull shown in fig. 7. The right vomer is

removed to show the bony base of the nasal capsule.

2. Bana leptodaclyla.

Figs. 9,10»S:11. Egg"^ more than twice ; tadpole* twice ; mouth* roore
four times magnified.

3. Nyctibatrachus.

Fig. 12. N. sandi-palustris sp, nov.

Figs. 13&14. The under views of sancti-palusiris and mode-stus var.

nov. respectively.

Figs. 15, 17 and 16, 18. The hind limb and the meta-tarsal tubercle of

sandi-palustris and modestus respectively.

4. Bufo.

Figs. 19, 21 and 20, 22. The throat and profile of B. stomaticiis

No. 17274 belonging to the Indian Museum and peninsularis

var. nov.

Lettering.— a. Arcualium on the posterior border of the neural arch. ar.

articular facet of the tendon of m. vastus externus.

C. cartilaginous bar extending over the transverse processes of

the VIII and VII vertebrae.

Cor. corocoid with the forked end.

db. dorsal blade of ilium.

EE. ecto and mesethmoid bones,

ep. epiphyseal connection between the dorsal blade of ilium and
sacral diapophysis.

FP. frontoparietal bone.

il. ilium. K. carina on the omosternum. om. omesternum.

PS. parasphenoid bone, r. ridge on the two faces of the femur.

SE. sphenethmoid bone. t. tubercle, v. vomer.
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THE BIRDS OF PREY OF THE PUNJAB

BY

C. H. Donald, f.z.s.

Part V.

(Continued from page 1020 of Vol. XXVI.)

Type G.

Family

Subfamily

Genus

FALOONIDJE.

FALCONING.

ClKCUS.

tarsi under 3"

;

quills notched,

No. 1233. Circus macruncs. The Pale Harrier.

Charaoteristics. Size medium, wing about 14V' ;

Outer web of 2nd, 3rd, and 4th,

but not of 5th.

Colouration. Adult male. " Upper parts pale ashy grey, gener-

ally, except in very old birds, more or less

tinged with brown on the crown, back, scapulars

and quills ; lores whitish ; forehead and above
and beneath the eye white ; ear-coverts pale grey
streaked with white ; the ruff behind the ear-coverts

differing in texture, but scarcely in colour. Pri-

maries ashy grey, 3rd, 4th, and 5th, black or

blackish-brown on part of the terminal half, some
black on 2nd and 6th, the basal portion of all

quills white ; upper tail coverts banded grey and
white, middle tail-feathers grey unbarred, the

others white, with grey bars ; lower parts white,

throat and upper breast with a faint grey tinge"
(Blanford).

Adult female. " Above brown, feathers of head
and hind-neck broadly margined with rufous or

buff, and the smaller wing-coverts with broad pale

rufous borders ; forehead whitish, a buffy white
supercilium and patch below the eye ; moustachial
stripe and ear-coverts brown ; a well marked ruff

of small white or buff feathers with broad brown
shaft-stripes all round the neck, behind the ear-

coverts, and across the throat
;
quills brown above

buff or whitish below, with blackish-brown cross-

bands on both sides ; upper tail-coverts white,
brown shaft-stripes or other markings ; middle
tail feathers brown, outer feathers buff' or rufous-

white, all with dark brown cross-bands.

Lower parts white, with rufous-brown shaft-

stripes, broadest on the breast ; in old birds these
stripes become very narrow, especially on the
abdomen and lower tail-coverts.

Young birds resemble the female above, except
that the feathers have, at first, rufous edges
throughout, there is a white nuchal patch with
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throughout, there is a white nuchal patch with
brown shaft-stripes, and the ruff is unstreakecl,
or almost unstreaked buff and very conspicuous

;

the upper tail-coverts are white, the lower parts
throughout are rufous-buff, with faint shaft-stripes.

There is a gradual passage from this plumage
into that of the adult; nearly adult males are often
found with patches of brown on the crown and
brown shaft-stripes on the breast " (Blanford).
" Bill black ; cere greenish : iris yellow in adults
brown in tbe young ; legs yellow."' (Blanford).

Measurements. Length of females about 19'o ; tail 10 : wingl4"5
;

tarsus 2-9. Length of males 18 ; tail 8-7o ; wing
13'7o ; tarsus 2*7.

I have given the above description of this bird

in full, from the Fauna of British India, as it very
nearly applies to the next species also, and because
I have noticed that these two birds are very frequent-

ly taken for each other. In his description of the

next species, the Hen-Harrier, Blanford merely
gives the difference between it and the present

species, so there should be no confusion between
them. If it is remembered, in the first instance,

that one glance at the wing of the bird, with-

out looking at the plumage at all, is sufficient

to keep the two species apart, it would save a

great deal of trouble and leave no room for

doubt. In the Pale Harrier the oth quill is 7iot

notched, whereas in the Hen-Harrier the oth quill is

notched . Secondly, look at the upper tail-coverts.

In the Pale Harrier these are always streaked

with brown, or edged with brown or buff. In the

Hen-Harrier the upper tail-coverts are pure white in

both sexes.

Habits, etc. The Harriers, as a genus, are well known birds and
unmistakable as sucli. Their curious habit of Hying

low over grass or scrub jungle and dropping silently

to the ground, or for a second almost stopping still

in mid-air, and then continuing their flight over an-

other bit of grass or scrub is unlike any other Bird

of Prey.
All the Harriers appear to do a great deal of work

to earn their dinner for it is seldom that one gets a

big enough meal in one quarry to satisfy it. Fortu-

nately it is not averse to taking almost anything it

can get, from grass-hoppers and insects of all kinds

to lizards, mice and birds, but it seldom loses an

opportunity of trying for birds when it gets a chance.

The writer watched a male of this species, on one

occasion, trying for little birds for the better part of

two hours, over a dried up water course, overgrown

with bullrushes and grass. The water-course was

some 3 to 400 yards long and about 30 feet wide ;

the centre was clear of weeds which only grew on

either bank. The Harrier started at one end. flying

very slowly and checking at frequent intervals, pre-

17
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paratory to dropping, but each time it did so a few

birds would hurry out and drop back into the weeds-

a little further on. Time after time the Harrier

turned and twisted, swooped and rose and its legs

were over and over again seen to shoot out as a bird

came within striking distance, but each time it

missed its prey by inches. Up one bank and down
the other it went, times innumerable, but did not

succeed in getting a single bird. There was a wide
open plain on either side of the water-course and
the birds which had taken shelter among the weeds
appeared to be very loth to leave it, for they merely
flew, when the Harrier got directly above them, for a

short distance and went into the rushes again a

little further on, only to be flushed again.

The flight is light and graceful but slow, a bout of

flapping being followed by sailing and frequent
'' banking " as the bird half turns from one side to

the other, as though unable to make up its mind as

to which side it should go. Harriers generally are

not very often seen soaring in the winter, but during
their bi-annual migrations they may frequently be
seen circling high \\]i in the air>

When circling the wings are held very nearly in

line with the body, though slightly upwards inclined.

Whilst flying over scrub, i.e.. when hunting, the
wings are frequently seen to be held well over the
plane of the body for short distances. The tail is

long and projects well beyond the line of the wings
and the bird somewhat resembles a Goshawk, but the
wings are relatively longer and narrower.
The Pale Harrier is a winter visitant to India and

nothing is known of its nidifleation in this country.
On the wing this species can generally be distin-

guished from the Hen-Harrier by its marked upper
tail-coverts, if the back can be seen and in the case
of the male by its lighter under parts, as well as the
tail-coverts. In the Hen-Harrier a bluish-grey
marking will be noticed on the chin and upper breast,
whereas this is wanting in the Pale Harrier in which
the chin and upper breast are, at most, a very pale

No, I3:?o. Circus cyaneus. The Hen-Harrier.

CJmraderistics. Size medium, wing about 14"; tarsi under S"
;

outer iceb of oth quill notched.
Colourarion. Adult viale. Very similar to the preceding

species, except that the general colouration is some-
what darker, being a more bluey grey, especially on
the upper breast and throat. "There is a distinct
white nuchal patch with brown shaft-stripes."

Upper tail-coverts are pure icliite.

" The adult female is distinguished from that of
C. macrurus by having the margins of the head and
neck-feathers more rufous, by the rufous markings
on the wing-coverts and scapulars being larger and
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more in the form of spots, by the white around the
eyes being more sullied, and the moustachial stripe
and ear coverts being rufous with dark streaks instead
of uniform brown, and by the upper tail-coverts being
pure white. The ruft is well marked. Young birds
have the lower parts buff or pale rufous, with dis-

tinct broad shaft-stripes and the ruft', though dis-

tinct, is always striated."

"Bill black; cere yellow ; iris yellow, brown in

the young and according to some observers in

females ; legs and feet yellow " (Blanford).

Measurements. "Length of male about IS" : tail 9; wing 13;
tarsus 2-75. Length of female 21 ; tail lO'o ; wing
15 : tarsus 3" (Blanford). N, B.—Usually the tarsus
is just under 3".

Habits, etc. This bird can at all times be separated from
C. macrurus by its pure white upper tail-coverts and
by having its fifth primary notched. The iris of the
adult female is yellow, so far as I have seen though
in the young bird it is brownish.

The Hen-Harrier is a winter visitor to the Punjab
and to be found throughout the Province, during

that time. Very like the Pale Harrier in its habits,

mode of hunting and flight, but 1 think, somewhat
more given to soaring than the latter. During the

spring and autumn it is found at great heights and
1 have come across him at 15,000 feet and over,

beating over the barren hill-sides and chasing

accentors and finches.

The adult male can generally be recognised by
the darker colouring on the breast, throat and chin

in particular, and both sexes by the pure white

upper tail-coverts.

Nothing is known of its nidification in the Pro-

vince and I certainly have never met with this

species, even in the higher Himalaya, during the

summer months. Blanford states that it has been

known to breed at Tso Morari in Thibet.

1237. Cir.us rur/inosus. The Marsh-Harrier.

Characteristic . Size medium ; length 21 1"
; wing ]6;tail 9| ;

tarsus over 3". From cere on culmen to tip of bill

is more than 0-76". (in the two preceding species

it is under 0-75"). Female dark brown throughout

except the head and the male is never so pale as

the other two and much more variegated.

Colouration. " Adult male. Head, neck and breast bufl' or pale

rufous, with dark brown shaft-stripes, broader on the

breast ; back and most of the wing-coverts dark

brown ; scapulars still darker, sometimes grey to-

wards the base ; smallest coverts along the fore-

arm whitish, with dark brown shafts ; outer greater

coverts, primary-coverts, and all quills except first

6 primaries dark silvery grey, remaining coverts

and very often the tertiaries dark brown ;
first six

primaries black with the basal portion white ;
upper
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tail-coverts white, with rufous and brown mixed in

various ways ; tail grey above, isabelline below
;

abdomen and lower tail-coverts ferruginous brown,

more or less striped darker.

Females are dark brown except the crown, nape,

chin and more or less of the throat, which are buft'

with brown stripes. There is sometimes a patch of

buff on the breast, the wing-coverts and back
have buff edges, and the upper tail-coverts are

rufous.

The young of both sexes resemble the females

except that the buff on the head is sometimes un-
streaked and more limited in extent, being confined

in some cases to a nuchal patch or even wanting
altogether." (Blanford.)

" Bill black ; cere and base of bill greenish-yel-

low ; iris yellow, brownish-yellow in females and
young ; legs and feet rich yellow"' (Hinne.)

Measurements. " Length of males 31 ; tail 9'5 : wing 16 ; tarsus

3-4. Length of females 32-5 ; tail 9-75': wing 16-6
;

tarsus 3'5 " (Blanford).

Habits, etc. The Marsh-Harrier is a familiar feature of every

jheel in the Province and wherever there is a

swamp of any kind with reeds, there will be found
one or more of this species. Like all other memi-
bersof this genus this species spends most of its time
beating slowly over reeds and grass. The flight is

very similar to the others except that the beats of

the wing are slower and more deliberate, it is more
given to soaring and when so engaged it holds its

wings well above the level of the back. Nothing in

the way of food comes amiss to this species from a

wounded teal to a dead crab or a grasshopper. It

is much more given to sitting than any of the others

and, in fact, spends a great deal of its time sitting

on the bunds of paddy fields or edges of jheels.

This species must have a hard struggle for existenca
and is only saved from starvation by the fact that

it is content to eat things which other Raptores do
not consider worthwhile to take from it.

Pallas's Fishing-Eagle and the Spotted Eagle are

ever on the look out for any tit-bits the Marsh Har-
rier may find, and unless the latter can hide itself and
its quarry in long grass, it stands very little chance
of enjoying its breakfast.

There appear to be many more specimens in the
garb of the female than that of the male, and for

every one of the latter one might meet with 10 of

the former.

This Harrier, though migratory, breeds frequently
in this country and nests have been taken in various
places, and the bird is by no means uncommon in

the summer. Like all Harriers it builds on the
ground and lays 4 or 5 eggs " which are either pure
white or slightly spotted and measure about 2" by
l-o"" (Blanford.)
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Jkntjs Astue.

Xo. 1243. Astur ]jalumbarius. The Goshawk.

C/iaracteristics.

Colouration.

Measurements.

HaUts, etc.

to about half

to f length

of the upper

Size medium, length of female about 24
", male

20 "; wing 14 " (female), 12" (male). Tip of prima-
ries in closed wing reaching only-

way down the tail. Bill from gape
of mid-toe, without claw.

Variable. In old birds the whole
parts become a sort of ashy grey-brown, the feathers

having paler edges " The crown, area behind eye,

ear-coverts, and sides of neck darker, sometimes
almost black ; forehead, lores, long supercilia, and
nuchal patch uniting them behind streaked and mix-
ed with white ; quills brown above, whitish below,

with dark bars ; tail light brown or brown mottled with
white above, paler below, crossed by four broad
dark brown bars and tipped buffy white : lower parts

white, with blackish shafts and brown bars, which
become narrower and more numerous in older birds

;

lower tail-coverts white unbarred. Young birds are

brown above, most of the feathers edged or tipped

with buft'y white ; crown nape and hind-neck with

broad buff or pale rufous edges : quills as in the adult,

but with the barring more distinct above : tail with

five dark cross-bars and tipped with buff : lower parts

buff or pale rufous, with brown longitudinal oval

spots, each having a black shaft-line in the middle.

Nestlings are covered with pure white down." (Blan-

ford).
" Bill bluish horny ; cere yellow Avith a greenish

tinge ; iris and legs yellow " (Blanford).

Length of female 24 : tail 11 ; wing 14 ; tarsus 3-3 :

of a male—Length 20 ; tail 9-o ; wing 12'5
; tarsus 3-2

(Blanford).

The Goshawk is among the best known of the Indian

Raptores, not because he is common, but because he

is much sought after and far and away the best hawk

used in hawking. Every Indian Prince in whose

State falconry still survives does not consider his

menage complete without a Goshawk, and it is the

zenith of every Indian falconer's ambition to possess

one. Most Britishers would probably prefer a falcon,

as the spot shown by a hawk is in no way comparable

to that of a falcon, but for all that there is no denying

the qualities which combine to make the hawk, the

Goshawk m particular, the valuable bird it is, Rs. 150

to 200 being paid f -r a young female a few days

after it has been captured.

The Goshawk, during the summer months, is a

dweller of the high mountain ranges and to be

found in the oak and spruce forests at elevations

from 9 to 11,000 ft. Like all true Hawks and Hawk-

Eagles, this species does most of its hunting from the

boughs of some thickly foliaged tree, usually pouncing

on ^its prey before the latter has realised its
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clanger. 1 have found this species sitting on a rock
on the edge of a plateau, far above the limit of trees,

waiting for a covey of snow-patridges to come out
and feed among the rocks. They are trapped in

large numbers during the late autumn, in long verti-

cal nets stretched along ridges, where small game is

plentiful. These nets, or rather a succession of them,
cover very often a mile or more of country and vary
from 10' to 15' in height,

They are erected much in the same waj'- as a tennis
net but the lower end forms a bag into which the

victim falls and remains there luitil the men visit the
nest and take it out. Another method adopted to

catch this species is by means of three vertical nets
each about 7' x 6' x o'. They are erected to form 3

sides of a square and a pigeon placed in the centre.

The man in charge hides opposite the open side of

the square, whence he makes the pigeon flutter

by pulling a string, when a hawk is seen.

This is a most efl'ective trap for hawks generally,

and placed on the top of a knoll, is visible for miles
around, and will attract a Goshawk from very long
distances.

This species, though it does most of its hunting
among trees, may often be seen circling at great
heights. In the Himalaj'as, hawks will generally be
found to soar late in the morning or early in the
afternoon. Seldom in the middle of the day,
early morning or late evening, and if watched it

will be seen that a bout of circling on steady
pinions is almost invariably followed by a few
quick beats of the wing.

The short rounded wings and the long, projecting
tail, proclaim the members of this and the next genus
from afar, and though I have found falconers who
can differentiate, at a glance, between a sparrow
hawk and a shikra, I am afraid I have never suc-

ceeded in being able to place them /or certain.

The Goshawk, if disturbed during the day, drops
from his perch to within a couple of feet of the
ground and flies low and fast until it approaches the
tree it intends to alight in and then rises almost
vertically into the branches.

This species, together with the Hodgson's Hawk-
Eagle does more damage among game birds than
perhaps all the other birds of prey combined. Their
numbers appear to be on the decrease and I have
questioned several men who have the right to erect
nets for them, and they all say that they seldom get
more than half a dozen .in the year where 16 to 20
used to be caught a couple of decades ago.

On one occasion, while in camp in the Simla Hills,

I had a most extraordinary experience with one of

these birds. It was late in November and we had
had an early fall of snow on the hills. My camp
was situated in a valley with a fringe of deodars on
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three sides and open on the fourth, and I was
working in the verandah of the tent which Avas

enclose(^ by " chicks" all round, except the centre
" chick " which was tied up and acted as a doorway.

Suddenly there Avas a tremondous commotion among
the fowls and one old cock came rushing into the

verandah with something hanging on to him, rushed

past my table and into the tent itself. I followed and
pulled the squalling bird out from under the bed

and to my surprise found a very ancient male

goshawk, still holding on. I naturally thought it

must be somebodj^'s tame bird escaped.

The hawk literally fell oft' the cock as soon as I

pulled the latter out from under the bed, and lay on

the floor in a sort of fit. I picked him up and found

it emaciated to a degree and nothing, but skin and

bone. There was a slight wound in one wing, Avhich

accounted for his condition, and the poor thing

evidently put in every ounce of his remaining

strength to get a meal, but the cock was one too

much for him in his starving condition. The warmth

of the stove revived him and he sat on my fist as

though he had been accustomed to it for weeks and,

had a feed of raw meat, a small one to begin Avith

followed by another in a couple of hours.

In three or four days the bird began to put on

condition and in about a fortnight, the Aving having

entirely healed, I released him after giving him a

good meal. This bird was a very pale blue grey

above and pure Avhite beloAv profusely barred Avith

black. A dark grey head and oranc/e eyes.

The GoshaAvk breeds in trees from March to June

and lays 3 to 4 eggs. '• usually nearly pure Avhite,

but occasionally spotted or blotched." I have had

youngsters brought to me as late as July and the only

nest 1 have seen Avas high up in the fork of a Blue

Pine (Pinus excelsa) at an elevation of about 8,-500

feet.

The Goshawk is the only "True " hawk that will

folloAV its quarry for any distance. I have myself

seen them folloAV partridges for 600 yards or so, and

Hume quotes Mr. Thompson, a keen falconer, as

saying that he has knoAvn his GoshaAvks to take a

partridge or quail 800 to 1,000 yards where the

haAA'ks Avere slipped.

No. 1244. Astur hadius. The Shikra,

Characteristics, Size small, length from 12* to 14 inches: wing

7 to Si; tail 7. Tip of prmiaries in closed Avmg

only reaching to about half Avay doAvn the tail ;

bill from gape § to | length of mid-toe without

claw.

Colouration. Somewhat similar to the preceding species,

generally and varying from it by the upper parts be-

ing brown, in the young, with buff edges to the

feathers, to a pale ashy grey in old birds.
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The under parts of the young plumage are white
with brown centres to the feathers, the upper
breast being much more marked than the abdomen,
and the marking practically disappearing at the
lower tail-coverts.

The breast of an old bird becomes almost rusty

red, beautifully pencilled and barred, and the upper
surface is almost uniformly ashy grey throughout.

" Bill bkiish dusky at the tip ; cere bright yellow
;

irides yellow, becoming dee]3 orange in old birds

;

legs and feet yellow." (Blanford.)

MeasurciKents. Length of females about 14; tail 7 ; wing 8'25
\

tarsus '2
; bill from gape 0'8. Males—the length

is about 12'5
; wing 7. (Blanford.)

Habits, etc. The Shikra is a common feature of almost every
grove and garden in the Punjab. It ascends far up
into the Himalayas, but I do not think they are even
locally migratory, as I have known couples to breed
in the plains, year after year in the same spot. It

lives on lizards, mice and small birds in its wild

state and I have seen this species eating a frog.

This without exception, is the most easily tamed
and trained bird of all hawks and falcons and won-
derfully hardy. With care and trouble it is

possible to hunt this bird within 10 days of its

capture, and I have had one coming to the hand on
the third day.
The Shikra might often be seen soaring high up

in the heavens and has the same habit as the rest

of the true hawks of flapping vigorously after

accomplishing a few circles on steady wings. The
long tail and short rounded Avings show him to be
a hawk at once, but the Shikra and the Sparrow-
Hawk are not easily separated unless they pass

very near.

During the breeding season the Shikra is very

noisy and its call of two notes, " titu titu" can be
heard all over the place and at this season it

assumes a most extraordinary flight at times.

The wings, slightly bent, are held far above the

level of the back and it progresses in a succession

of very slow deliberate beats.

This species must prey a good deal on the Indian
Babbler the " Seven Sister" of the European, in this

country, as every Shikra is anxious to get at them
as soon as he hears them, but easy though they must
be to catch, the Shikra has his work cut out to retain

its quarry. The moment one is caught, the remain-
der of the flock rush to the rescue of their '' Sis-

ter." With feathers flufted out and wings drooping
and tail spread the entire sisterhood come to the
attack and the Shikra is struck from every side

of the compass atone and the same time. I have
had a tame Shikra knocked clean over on to his

back and made to release bis hold and seek shelter

from the infuriated mob. If he can take his prey
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away at once and fly across an open bit of country
or get into very thick scrub, he is probably left in
peace, but otherwise he finds it no easy matter to
retain his meal. Though slow in flight, the babler
is extremely quick in sharp sudden attacks at close
quarters.

The Shikra breeds in trees from April to June
building a nest of twigs and sticks lined with
grass, roots and laying usually 3, sometimes 4,
smooth, bluish-white eggs, usually unspotted, very
rarely with a few small greyish specks, and measur-
ing l"oo by 1'2:?.

Like the Goshawk, the Shikra is not lacking in

pluck and dash and can be trained to quarry
bigger and stronger than itself.

Crows and patridges can be taken by a Shikra
and Dr. Blanford quotes Jerdon as stating that
even young peafowl and small herons do not come
amiss, but personally 1 have never seen one take
anything bigger than a crow or a partridge,
though 1 have seen one pull down a wounded
Great Stone-Plover which could just fly.

Genus Accipiter.

Ko. 1247 Accipiter nisus. The Sparrow-Hawk.

Characteristics. Size small, length of female about lo" ; wing
9i"

; of male, length about 13 ; wing 8. Tip of

primaries in closed wing reach to about half way
down the tail : bill from gape about half mid-toe
without claw. There is a vast difference between
the tarsi of Astur and Accipiter, that of latter

being very much thinner and the mid-toe longer.
'' Five or six dark bars, one terminal, on 4th, quill

in adults : no gular stripe."

Colouration. Adult male. " Upper parts slaty grey, some birds

darker than others, the white bases of the feathers

showing more or less on the nape and supercilia
;

feathers of scapulars, rump and upper tail-coverts,

and sometimes of the back, dark-shafted ;
quills

dark brown above, whitish beneath, with broad

blackish cross-bands ; tail generally with 4 (some-

times ')) cross-bars on the middle feathers, 5 or 6

on the outer, the last bar broadest and sub-terminal,

tips of feathers white : lower parts white or buff,

the lower parts more or less distinctly dark-shafted :

breast and flanks very often sufl'used with rusty

red, the throat with a few dark shaft-lines ;
the

breast, abdomen and thigh-coverts rather irregularly

barred with rufous brown, the bars usually as broad

as the interspaces, bxit in very old birds either rusty

red or narrow and dark brown ; under tail-coverts

white."

Adult females are browner above and less rufous

beneath, with the dark shafts to the feathers more

conspicuous.

18
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Young birds are brown above, the feathers with

rufous edges at first, the white very consi^icuous

on the nape and supercilia ; lower parts white, bufl',

or brownish-buff, feathers of tlie breast, abdomen,
and lower wing-coverts with dark shaft-stripes and
spade or heart-shaped rufous-brown spots with dark
edges ; these spots pass into bars.

"Bill bluish-grey; cere, legs, and toes yellow,

claws black ; irides yellow in young birds, orange in

old." (Blanford.)

Measurements. '' Sexes very differeiit in size. Length of female

about 15"
; tail 7'

; wing 9-6
;
tarsus 2-4

; mid-toe

without claw 1-6
; bill from gape -85 : in the male,

length about 13 ; tail 6-5; wing 8; tarsus 2-1."

(Blanford.)

Habits, etc. The Sparrow-Hawk, the Basha of the Indian fal-

coner, is another favourite and a good manj^ are

caught in the nets set for Goshawks, in the Hima-
layas and brought down for sale. This species is

more given to hunting in forests than is the Shikra

and may often be seen flying very low to the ground
and very fast, in the mornings and evenings. The
Himalayan variety (Hume's melanoscliistus) is a very

dark coloured bird, almost black above and deep
rusty red beneath. Mr. A. E. Jones, of Simla, has

found the species breeding in the vicinity of Mahasu
and the Catchment area, (Simla) but how far this

" Himalaj'an variety " extends east or west of Simla
I am unable to say.

The flight of the Sparrow-Hawk while hunting is

unlike that of a Shikra, but while soaring the two
resemble each other very closely.

In the hand, the very thin tarsi and the long thin

mid-toe separates this genus from Astur, at once.

In the forest, like the Goshawk, this species drops

from a branch, flies very low and shoots almost

verticallj^ up into the tree it selects to alight in.

The " Basha " is a better bird than the Shikra for

purposes of sport, being faster and following its

quarry for longer distances. Doves appear to be the

favourite food of the female Sparrow-Hawk, in its

wild state, and bunches of feathers dotted about
among the trees where a pair of these hawks have
made their home, tell their own tale.

Hawks and falcons, even when soaring or flying

from place to place, have their eyes on every point

of the compass, and only the other day, I was wat-

ching a Sparrow-hawk, which flew close over my head,

when it suddenly turned sharp round, increased its

pace and dashed into a tree some hundreds yards
away in its rear. A crowd of shrieking parroquets

dashed out of the branches and 1 saw the hawk
flutter to the around as though it had got one in its

talons. 1 went up to see and found it was a dove
that had been caught and not a parrot. The hawk
had been flying in absolutely the opposite direction
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when its keen eyes must have seen the dove go into

the tree, as it certainly could not have seen it sitting

there, among the branches. The tree was a mango
and thickly foliaged.

The call of the Sparrow-Havvk is very different to

that of the Shikra and is composed of two long
notes followed by three or four very short ones
repeated in quick succession, something like "tin tiu

ti titi
'".

The " bashin " the male of the sparrow-hawk is

very much smaller than the female and I have never
seen it used for hawking.

This species builds in the Himalayas from about

0,000 ft. elevation upwards, in trees, and JBlanford

sa; s it often takes possession of a deserted crow's

nest and " lays usually 4 eggs, but sometimes as

many as 6 or 7. These are bluish-white, oval, much
spotted and blotched with rufous-brown, especially

towards the broader end, and measure about 1-7'"

by 1-3."

No. 1218 AcrAiritey virc/atus. TheBesra Sparrow-Hawk

Characteristic.

Colouration.

Measurements.

Habits, etc.

Size small, wing 7 to 8"
; tip of primaries in

closed wing reaching only about half Avay down the

tail. Bill from gape about half mid-toe without

claw ; a gular stripe usually present ; 7 or 8 bars on

4th quill in adults.

Very similar to the preceding species in some of

its various phases of plumage, but usually darker

resembling more the Himalayan varietj' of A. nisus,

except for the gular stripe and the extra bars on the

4th quill.

" Bill leaden grey, blackish a+. the tip, cere pale

lemon-yellow ; irides bright yellow, orange in old

birds ; legs and feet yellow." (Blanford)
" A Himalayan female measures :—length 14. 5 ;

tail 7 "
; wing 8 ; tarsus 2-.5

; mid-toe I'S : bill from gape

1-7
; the male is smaller, tail 6 ; wing 6-7o." (Blan-

ford)

Personally I am not at all familiar with this spe-

cies and have only seen two to my certain knowledge.

One little male was identical with the male of

A. nisus in the dark Himalayan plumage. It lacked

the gular stripe but had 7 distinct bars on the 4th

quill. The second was a young bird in the possession

of a falconer, said to have been caught in the Kan-

gra hills.

The Bera and B/iooti as the male and female are

respectively called, are frequently taken in the nets

erected for Goshawks, in the Kangra District, but as

often released. My old falconer was familiar with the

species and had a very high opinion of it and consi-

dered the female better than the Bas/ia (A. ?iisus)

being faster and more tenacious but others again

and particularly some of those wiio csitch and
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sell hawks, in the Kangra District, have told me
that there is no demand for them and that when
caught in the nets they generally release them
though they always keep the Baslia.

Out of the dozens of the smaller hawks I have
caught in various parts of the Himalayas, the little

male above referred to is the only one that I have
ever succeeded in catching, and yet it does not
appear to be very rare and is certainly widely dis-

tributed all over the Himalayas, Mr. Hume record-

ing specimens from Giu-hwal, Murree and Lahore.
Nothing appears to be known of its breeding in

the Punjab though Blanford records nests taken
in Sikkhim and Ceylon, both nest and eggs resem-
bling those of the preceding species.

To he continued.
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NOTES ON THE NIDIFICATION OF CERTAIN
BIRDS IN LADAK.

F. Ludlow.

The following notes were collected on a shooting trip from Srniaoar to
the Tso-Morari Lake in Rupshu, and a return journey via the Wakka Nal-
lah, Sum, and the Wardwan, during the spring and summer of lUlO.

In the majority of instances where clutches were taken the parent bird
was shot off the nest and identified as far as possible with Blanford and
Gates. Where doubt existed the bird ivas skinned and forwarded to the
Society for identification, whilst Mr. E. C. Stuart Baker very kindly went
through the eggs and gave me the benefit of his expert opinion.

The Raven, Corvus corax tihetamcs.

Fairly common in Central Ladak and Rupshu where it breeds in cliffs in

late winter. Fully fledged young seen out of the nest with the parent
birds on the shores of the Tso-Morari Lake in early May.

The Jungle Crow, Corvux coronoides intermedius

,

Nests at Kargil on 18th April 1919 and at Leh on 23rd April ] 919, both
in poplar trees.

The Jackdaw, Corvus vionedula coUaris.

The only place at which 1 encountered this species beyond the Western
Himalayan barrier, was at Dras on loth April 1919 where I observed a pair
in the neighbourhood of the rest-house.

The Magpie, Pica pica hactriana.

Seen directly one crosses the Zoji La., and never lost sight of in the
main or side valleys until the treeless Rupshu country is reached. One of

the commonest birds in Ladak, I found a single pair at Gya (Alt. 13,o00
feet) inhabiting the only tree the place boasts of. Breeds in willows and
poplars and occasionally in bushes. Found it building at Kargil on isth
April 1919 and took a clutch of G eggs at Mashoo near Leh on ijyth April

1919. Eggs measure So—34x24 mm. Its more Eastern congener, the
Bl.-vck-rumped Magpie of Thibet was not met with.

The Red-billed Chough, PyrrJiocorax pyrrhocorax.

Common in Central Ladak and Rupshu where it lays in April and May.
One clutch of 3 incubated eggs taken at Meroo midway between Upshi
and Gya, at an altitude of about 13.000, on 14th May 1919. Nest in

cliff, built of sticks and lined with wool. Eggs are a very pale salmon
pink blotched with brown and with secondary purple markings, not un-

like those of the common Saudgrouse in colour. They measure 40'.j—41 x
27'5 mm.
Breeds in the town of Leh itself as on 13th June 1919 I saw parent birds

feeding their young in the holes of a large kind of ' Hlato ' about oOO yards

South of the main bazaar.

The Yellow-billed Chough, Piirrhocorax graculus.

Retires during the latter half of May to breed in the most inacces-

sible cliffs, one spot being the crags overlooking the village oi Bhot Karbu,
and another, the stupendous perpendicular cliffs of the AYakka Nallah.

The most accessible breeding haunt of this bird which I encountered was
in small cliffs on the left bank of the Wakka River, a mile or so beyond the

village of Paskyum near Kargil, but even here ropes would be a necessity.
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This chough appears to be more gregarious than pyrrhocorax I do not

remember having seen it in Rupshu, although it possibly occurs there.

Hume's Lesser White-throated Warbler, -S^i'm a/^7ifea.

Took a nest containing two fresh eggs at Shushot near Leh on 10th

June 1919. Nest cup-shaped, of dried grass lined with a few hairs,

and placed in a low bush two feet from the ground. Eggs greemsh-white

spotted with yellowish-brown at the broad end, and possessed of a few

shitish secondary markings. Eggs measure 18-75x12/0 mm. Altitude

10,600 feet.

Tickell's Willow-Warbler, FhjUoscopus affinis.

Two clutches each containing four eggs taken m the Wakka JN allah on

•>8th June 1919 and 30th June 1919. Eggs slightly incubated. Nests,

elonoated ovals composed of dried grass, lined with feathers and with a

side "entrance, placed m low bushes about two feet from the ground. Eggs

white, sparingly spotted with brownish-red. In the second clutch one egg

was pure white. Eggs measure 14-75-16 X 12 mm. Altitude about 12,500 feet.

The Brown Willow-Warbler, Pliylloscopus coUybita tristis.

Very common above and below Leh between 10,000 and 12,000 feet.

Numerous clutches taken in June and July. Normal number in clutch 4.

Nest similar to that of affirms. Eggs, white, spotted with rusty-red, mea-

sure 15-5-16x11-5-12 mm.

The Plain Willow-Warbler, Fhylloscopus neglectus neglectus.

A sino-le clutch containing four eggs taken at Marshalong near Leh on

6th June 1919. Nest of the usual Fhylloscopus type. Eggs, white, spotted

with rusty-red, measure 14-5-15 X 12-12-5. Altitude about 11,500 feet.

The Olivaceous Willow-Warbler, Fhylloscopus indicus indicus. ?

A single clutch ot 4 eggs taken on 23rd June 1919 at Bhot Karbu. Nest of

the usual Fhylloscopus type but placed on the ground amidst grass in the bed

of a river. Eggs similar to those of tristis but measure 17-16'5 X 12-11-75 mm.
The correctness of this identilication is open to doubt, as I failed to obtain

the parent bird after having had two shots at it. From the colouration,

size and general behaviour of the bird. I, however, suspected it at the time

to be indicus, and Mr. Stuart Baker after having examined the eggs is

very much inclined to agree with me.

The Large Crowned Willow -Wavhlev, Acanthopneuste occipitalis.

A single clutch of 4 eggs taken m the Wakka Nalla on 28th
June 1919. Nest composed of dried leaves and grass lined with thin soft

dry strands of grass placed in a low bank beneath the exposed roots of a
willow. Eggs, pure white, bluntly pointed at the fine end, measure 16-15-25

X 12-50—12-25 mm. Altitude 12,500 feet.

The Indian Oriole, Oriolus oriolus hundoo ?

An oriole straggles as far as Leh during the summer but is far from
being common. I never met with its nest or secured a specimen of the
bird, and it might possibly turn out to be the European Oriole.

The Siberian Chat, (Enantke pleschanka.

Two clutches taken, each containing four eggs. First nest taken on 25th
May 1919 in a hole in a rock on the Ooti Plain near the Tso-Morari lake
at an altitude of 15,500 feet. Second nest taken in a * mani ' wall at Thuo-ji
on the Tsokr Chumo lake on 2nd June 1919 at an altitude of 14,900 feet.

Nests of dried grass lined with a mixture of wool, hair, and 'feathers.
In both instances the eggs were hard set with embryos about a week old.
Egos, light blue, with small brownish-red spots at the broad end measure
21-22 X 15-5-16 mm. '
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The Desert Chat, (Enantho desorti atyar/ularis.

A single clutch taken at Upshi, 40 miles from Leh, on Gth June 1919.
Nest constructed in a hole of a stone support to the bridle path, and com-
posed of the same material as in the case of ple^clianka . Eo-crs liaht blue
very similar to the last named species, but the brownish-red spots tend to
fuse into a ring at the broad end. Eggs measure I'S by 16 mm. Altitude
about 11,800 feet.

The Indian Redstart, Phcenicurus ochrurus mJiL-entrix.

A very common bird indeed from Suru to Rupshu, breeding from May to
July in holes in banks and beneath stones on the steep mountain side. In
Ladak it has a special predilection for the ' mani ' wall as a nestino- site.

Nests of dried grass lined with wool, hair and feathers. Numerous clutches
taken. Normal number in clutch 4-i5. Eggs pure Cambridge blue, generally
inispotted, but I found one cluch at Gya on 5th June 1919 in which the
eggs were very faintly marked with minute reddish-brown spots. Eggs
measure 22-19'5 x 14-15 mm.

The Indian Blue-throat, Ci/anosyhia nuecica ahbotti.

Two nests found at Bhot Karbu on 24th June 1919. The first contained
4 very much incubated eggs, the second 4 newly hatched young. Nests
placed on the ground amongst long grass and low bushes, cup-shaped and
built of dried grass. The eggs are described by Blandford as being " blue
spotted v/ith reddish brown ", but the eggs 1 have before me are sage green
«2<^-Msr-fi! with reddish-brown. Distinct spots are not appaient. Eggs measure
19-75-20-25 X l4-75-lo mm. Altitude 11,500 feet.

The Vy'hite Spotted Blue-throat, Cijannsylvia suecica palli<lo(/ularis:.

Nest containing 4 slightly incubated eggs obtained at Mulbek, a day's
march from Bhot Karbu on 25th June. Nest and eggs similar to that of

abbottl except that the eggs are more olive than sage-green. Eggs measui*e
19"75-20'25 X 14'75-15 mm. Mr, Stuart Baker remarks 'in epistola ' "'the

breeding of these two birds within the above limits is remarkable and
points to the fact that they should be regarded as true species and not
races.'' As Ward records this bird as a rare breeder on the Shyok River
in Ladak, it appears that the trinomials should be dispensed with.

The Himalayan Ruby-throat, Ccdliope pectoralis -pectoralis.

A nest containing 3 fresh eggs was taken at Donore, which lies midway
between Suru and the summit of the Bhot Khol Pass on 11th J^iily 1919 at

an altitude of about 12,000 feet. The nest was composed of dry grass and
placed on the ground underneath a boulder.

Two of these eggs are pale blue very faintly freckled with reddish-bro-.ui

and are those of •pectoralis. They measure 22 x 16 mm. The 3rd egg
is a specimen of Cuculuscanorus telephorus and measures 24'5 X 18 mm.
It is pale blue spotted with reddish-brown. This cuckoo was not unfre-

quently seen and heard around Suru and in the Rungdum Valley, but
I did not come across it in the Upper Indus Valley around Leh.

The Grey-headed Ouzel, Merula castanea.

Nest of 3 fresh eggs taken at Chengher in the Wardwan Valley on

24th July 1919 at an altitude of about 7,000 ft. Nest, composed of twisted

twigs and roots intertwined with dead leaves, and lined with green needles

of a pine, was placed on the top of a stump of a tree airongst thick jungle

about 5 ft. from the gro nd. Eggs light green covered with brownish-red

smudges; 3 measure 29 22'5 mm.
The Robin Accentor, Laiscopus rubeculoidcs.

Nest with 3 eggs taken toward the head of the Umlah Nallah near Leh
on 18th June 1919 at an altitude of about 13.000 ft. Nest placed on the
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ground and composed of dried grass lined with hair and small particles of

moss. Eggs, turquoise blue, measure !20-5-21 X 15'0 mm.

The Rufous-loreasted Accentor, Laiscopus stropUatus jerdoni.

Nest with 3 eggs taken on 6th July 1919 near Suru at an altitude

of about 11,000 feet. Nest and eggs similar to above. Eggs measure

20-5 X 14-5-15 mm.

i^dam's Mountain-Finch, MontifvimjiUa nivalis adamsi.

Nest taken at Mashoo near Leh on 9th June 1919 containing 4 eggs

much incubated. Nest on the ground underneath a large stone, built of

dried grass and lined with a profusion of feathers. Eggs pure white and

measure 2i'-23x 16-16-5. Altitude 11,500 feet.

A second nest at the foot of the Foti La near Lamayuru in a 'mani ' wall

contained feathered yoimg on 23rd June 1919. A third nest also with

young was found in a cleft in the rocky hillside at the foot of the Namika
La on 24th Juue 1919. This bird is not uncommon in Central Ladak and

affects rocky nallah beds, especiallj^ those which contain water, at an

altitude of 10,000—13,000 feet.

Blandford's description of this bird breeding in lony di/Ices in which the

Tartars bury their dead probably refers to the ' mani ' walls, so common
a feature of Ladak scenery ; but I do not think they enclose Tartar dead
but are erected rather to commemorate some pious Lama.

P House Sparrow, Passer ?-

A species of House Sparrow is common in Central Ladak, and was seen
also around the Champa encampments on the shores of the Tsokr Chumo
Lake in Rupshu at an altitude of 15,000 feet. I regret I did not secure
specimens. Passer chinomomeus does not cross the Western Himalayan
Range—at least I did not encounter it, although it is common in the
Wardwan.

The Eastern Meadow-Bunting, Emheriza stracheiji.

Nest containing two fresh eggs taken in the Rungdnm Valley near Suru
on 4th July 1919 at an altitude of about 13,000 feet. Eggs measure 23*25

—23x16-50 mm.

The Crag-Martin, Ptyonoprogne rupestris.

Common but nests in most inaccessible places. Took a single egg from
a nest in the Wakka Nallah on 27th June 1919, at an altitude of 12,000
feet. Egg white with reddish-brown spots. Measures 20 X 14-50 mm.

Hodgson's Pied Wagtail, Motacilla alba Iwdcjsoni.

Common. Nest, at Bhot Karbu on 23rd June 1919, built on the ground
underneath a stone in a dry portion of the river bed, containing 3 newly-
hatched young and one egg on the point of hatching, At Bazgo near Leh
on 19th June 1919, I saw parent birds feeding young out of the nest.

Hodgson's Yellow-headed Wagtail, Motacilla citreola dtreoloides

X(?mr''\'^^c?aT^''^} ^^f-^^'.^'-"'^
S"^^^ in svvampy localities 'between

10,000 and 13,000 feet. Nest u. the majority of cases on the groundamongst long^ green grass and small bushes, occasionally in a bank

I'l'^T^r '^V^^'V^IS^-^-^^^ IJne^^ ^^^ith hair. Numerous dutches taken.At Shushot near Leh I found this bird building on 11th June 1919 AtMuIbek on 24th June 1919 I took a nest of 4 fresh eggs At Se vm!;e tfParkutse above Suru on 5th July 1919 I found this bfrd breeding in abundance near the water channels in the fields. The normal clutch appears tobe 4 but two nests were found here each containing one incubated e4 a

ffiffl '"'Vf^ ""l'
^""''» T' ^ ^°"^*h ^"^h one e|g and one youno fnea fifth with 3 fresh eggs and a sixth with 4 much incubated eaas ° '
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Half way up the Bhot-Khol Pass, at a spot called Donore, on Tlth July
1919, I came across four nests of this bird. The first contained fully

fledged birds able to fly, the second feathered young still in the nest, the
third three fresh eggs whilst the fourth had only just been built and con-
tained nothing.

Blandford states that " the two sexes of this bird are pretty certain to
be alike in plumage." This is not the case in the breeding season at any
rate. The 5 dift'ers remarkably from the J , in that the whole undersur-
faoe and the head are only tinged with yellow, whereas in the (S these
parts are deep yellow. Eggs measure 21-50—20'50x 16-25—15 mm.

{Note.—Since writing the above my attention has been drawn to the
fact that Whitehead in the Ibis of 1909 has written to a similar efl'ect with
regard to the colouration of the sexes, and I have been persuaded to let

the above stand for the pvirpose of independent corroboration.)

The Long-billed Horned Lark, Otocorys lonrjiro-'itns.

Nest taken in the Rnngdum Valley on 5th July 1919 at an altitude of

about 12,000 feet. Two eggs in the clutch, inuch incubated. Nest on the

ground underneath a stone, very small, cup-shaped, lined with hair and
dry grass. Eggs, a dirty white mottled with chocolate-brown, measure-

25-55x17-25 mm.

Elwes's Horned Lark, Otocori/s elicesi.

Nest with 2 eggs found whilst ascending the Thasangi La in Rupshu on

3rd June 1919 at an altitude of 16,000 feet. Nest built on the ground

underneath a small " gabshun " bush, composed of dried grass lined with

the pappus growth of the " gabshun " seed. Eggs, of the same colour as.

lonyirostris but are much less attenuated, measuring 22

—

22-5x17— 17-5

mm.
Large numbers of these birds were seen feeding in the fields of the

Indus Valley above Leh early in May at an altitude of about 11,000 feet.

When 1 returned a month later they had all disappeared.

The Sky- Lark, Alauda an-ensis cinerea.

Common in the Upper Indus Valley above and below Leh wherever there

is cultivation. Clutch at Shushot on 10th June 1919 and another at Nimu
on 14th .June 1919, both with 8 eggs which measure 24 X 16—16-25 mm.

The Blue Rock-Pigeon, Colwnba Uvia livia.

This and the next species seem equally abundant both in Central

Ladak and Rupshu, breeding for the most part in inaccessible precipices.

The Blue Hill-Pigeon, Columha rupestris.

Found an empty nest at Thujgi on 2nd June 1919 in clift's overlooking the^

Champa encampment. A frail structure composed of a few twigs placed

in a hole of the clift'. Common everywhere above and below Leh and

greatly preferable to Uvia for the table.

The White-bellied Pigeon, Columha leuconota leuconota.

Fairly common in the Wakka Nallah and around Suru but I do not re-

member having seen it in the Indus Valley above Leh or in Rupshu.

The Thibetan Sand-Grouse, Sprr/iaptes tihetanus.

I only saw two pairs of this bird during the month I spent in Rupshu.

The Chuckor, Alecteris graeca pallida.

Common and breeds everywhere.

The Thibetan Partridge, Perdix hodgsonice.

Common between the Polokonka Pass and the Tso-Morari Lake, especial-

ly in the Puga Valley near the sulphur and borax deposits. It frequents,

trama' bushes in the valley beds and is very loth to take wing. Not

19
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-seen below 15,000 feet. By the end of May it had paired off but had not

commenced to nest.

The Black-necked Crane, Gvm nigricollis.

I saw three specimens of this crane on the Tsokr Chumo Lake in Rupshu

on 2nd June 1919. I succeeded in shooting one whose head and wing I

brought back for identification. The Champas informed me it bred there.

Its call note is very similar to that of communis.

The Ibis-bill, Ibidorhynchus struthersi.

Saw several specimens of this strange bird in and near the islands of the

Maroo Jliver just below Inshin in the Wardwan Valley in July 1919. It is

a sure find here as I have seen it in this neighbourhood on two previous

-occasions.

The Eastern Redshank, Tringa totanus eurhinus.

Seen in pairs on the Tsokr Chumo Lake, Puga Valley, Tso-Morari Lake
and Ooti Plain, but it does not breed in these places until after the month
of May.
Came across large numbers of this bird in the Rungdom Valley above

Suru on 5th July 1919. Found two empty nests in the midst of small

bushes amongst the swamps. From the behaviour of the parent birds, and
the piercing cries they uttered, it appeared as though their young had
been hatched.

The Himalayan Solitary Snipe, Gallinago solitaria.

Shot a specimen in the Puga Valley in Rupshu where it doubtless
breeds.

The Fantail Snipe, Gallinago coelestis.

Shot a specimen in May 1919 on the Ooti Plain beyond the Tso-Morari
Lake in Rupshu. This was the only specimen I saw in Rupshu.

The Brown-headed Gull, Larus hruneicephalus

.

Abundant on the Tsokr Chumo and Tso-Morari Lakes, but it had not
commenced to lay by the end of May.

The Common Tern, Sterna hivundo tibetanus.

Pairs seen in the Rungdum Valley on 5th July 1919 but no eggs taken.

The Bar-headed Goose, Anser indicus.

Common oc the Rupshu Lakes where it breeds in June.

The Brahminy Duck, Casarca rutila.

One of the commonest birds in Rupshu breeding in holes in the sur-
rounding i-aountains, often at a great altitude and at a considerable dis-
tance from water. The Ladaki is an omnivorous feeder but this is one of
the few animals he will not touch.

The Goosander, Merganser castor.

Fairly common along the banks of the Indus above Leh and on the
Ptupshu Lakes. The crops of a pair of birds I shot were full of a species
of eel-worm. Breeds here. -
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SOME NEW INDIAN DRAGONFLIES.

BY

Major F. C. Eraser, i.m.s.

During the year, 1919, quite a number of new species have been added to
-the list of In lian Odonata and amongst them are two new species of Gmia-
cantha. One of these, viz., G. bainhr'myi, was taken by Mr. Bainbrigge
Fletcher at Gauhati, Assam, the other species by myself at Poona, of which
the following is the description :

—

Gynacantha millardi, sp. nov.

Several male^ and femalea, Poona, Bombay, Deccan, October-November and
February to March.
Male and female alike.

Head labrum, face and frons pale green without any markint^s. (The
usual T-shaped mark is absent in this species.) Eyes in juvenile specimens
a deep blue, in adults an olive green with a dark brown cap above.

Prolhorax and thorax bright foliage green, the female having a brownish
tinting on the dorsum. No markings whatever.
Abdomen a pale fawn, the sides of the first three segments green as in

the thorax and more so in the male than in the female. Ore illets brown.
Anal appendages very narrow and long, especially in the male, fringed in-

ternally with lougish hairs. Legs brown.
Wings long and broad, hyaline, stigma a pale brown. Forewing with 19

annodals, hindwing 14, forewing with 13 postnodals, hindwing 15,
hypertrigones with 3 nervures, trigones with 3, the inner with a nervure
running from its centre to the proximal side, loop with 10 cells.

Length of hindwing 44 mm., of abdomen 46 mm.
This species is a night-flyer, not appearing on the wing until dusk, after

which it can be seen for a longtime silhoutted against the sky as it flits

swiftly up and down. Its principal food appears to be mosquitoes. There
appear to be two broods during the year, the one appearing in October and
lasting until the end of November, the other in February when teneral
specimens are seen. It is moderately plentiful during the whole of

March and disappears abruptly from the beginning of April.

Tribe AGRIONINI.

Mortonagrion, gen. nov.

Head not bearing any post-ocular spots but the eyes margined inwardly
• and narrowly with bright colouring.

Protkorax simple, the posterior lobe large and prominent, broadlj' arched.

Thorax with the anterior border laminated and projecting forward to

mesh with the posterior lobe of the prothorax.

Abdomen very slender, very gradually dilating from the 7th to the 10th
segment. Anal appendages highly specialised, 10th segment with a bifid

dorsal tubercle.

Wings hyaline, petiolation ceasing proximal to " ac", stigma equal in

both wings, rhomboidal but the distal and posterior borders rather longer

than the proximal and costal respectively, arc distal to the i^nd antenodal

nervure, its distance from that nervure being equal to the length of the

costal border of the quadrilateral, postnodal nervures 7 to 9. " ac" nearer to

the 2nd antenodal nervure in the hindwing, about midway in the forewing,



148 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXVII.

meetin- " ab " well distal to its commencement, " ab " continued outwardly

in the same straight line as " Ou2", that is to say, the junction of the two-

is not angulated. Quadrilaterals diflerently shaped m the two wmgs, that-

of the forewing being more angulated and with the costal border only half

the length of the posterior, that of the hindwing with the costal border-

tNvo-thi?ds the length of the posterior. Female without a ventral spme to-

8th segment.

Mortonagrion varralli, sp. nov.

Fore-and hind-wings of Mortonagviori. varralli.

Several of both sexes from Pmmi Lake near Bombay, lith March 1920.

Male. Length of abdomen 23-25 mm., of hindwing 14-15 mm.
Read, labrum and epistome pale blue, vertex pale reddish browQ, occiput.

a similar colour except for a small, oval spot of pale blue bordering the eye

inwardly. Eyes slatey blue with a reddish tinge above.

Prothorax reddish brown, pale blue at the sides and narrowly anteriorly.

Thorax pale reddish brown on the dorsum and upper part of sides. A
narrow, pale blue humeral stripe. The sides pale blue except for a diffuse-

pale brown stripe on the 2nd lateral sviture. Legs pale brown.

Abdomen similar in colour to the thorax. Fine, apical, dark brown anntiles.

to all seo-ments. The ground colour deepens dorsally near the apex of each

segment, but there is a clearer annule between this deepening and the-

browDy black annules. These latter followed by fine, pale blue, basal annules-

which on the 8th segment lengthens to cover about two-thirds of the segment.

The apical border of this conspicuous blue marking deeply notched in the

mid-dorsal line. The sides of the 1st and 2nd segment pale blue. Beneath,

whitish.

The dorsal, apical border of the 10th segment presenting a bifid tubercle

very similar to that of lachnura senegalensis. The anal appendages seen
from above show the superior divaricating, the inferior converging, superior
slightly shorter than the inferior, broad at the base, truncated and direct-

ed downwards to almost meet the inferior, the latter broad at the base,,

tapering strongly and curving inwards so that their tips almost meet,,

curving upwards.
Female exactly similar to the male except for the blue marking on the-

8th segment which covers only one-third of it and has a diffuse unnotched
border. No spine on the ventrum of the 8th segment.

Hab. In dark, shady jungles, keeping amongst undergrowth. Never
comes out in the sunlight. Breeding apparently in wells. Pawai and:
Vihar Lakes near Bombay.
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Pseudolramea praleri. sp. nov.

1 c? from Turzum Tea Estate. Darjiling, coll. O. Lindgren.
Head globular

;
eyes broadly contiguous, reddish brown above blackish

brown at the sides and beneath ; suture flush ; face broad and flattened
.yellowish brown, the labrum ochreous and edged with black which has a
metallic sheen ; vesicle high, flattened at the summit, not notched, ochreous

;

occiput small, reddish brown.

ProtJiorax sxnaU, hidden completely.

Thorax bulky, coated with long, coarse hair, reddish brown on the dorsum,
golden brown at the sides where the lateral sutures are mapped out
obscurely with broken, black lines.

Legs black. The hind femora -with a row of ca 20 short, robust and
.gradually lengthening spines, tibial spines long and numerous, claw hooks
robust, situated near the end of the claws.

Wini/s long and tapering, reticulation close, node slightly proximal to
the middle of wing, trigone in the forewing nearly 3 cells distal to the
line of the trigone in the hind, trigone in forewing very narrow, its costal
side much less than half the length of the proximal, traversed once only

;

trigone in the hindwing narrow, entire, its proxima!side convex outwards
and in line with the arc ; sectors of arc separate nearly to their origins

in the forewing, a long fusion in the hind ; arc between the 1st and 2nd
antenodal nervures ; antenodal nervures lH-12^, the final incomplete, the
distance between the first two much greater than between the others ; only
1 cubital nervure to all wings ; no supplementary nervures to the bridge

;

stigma brownish, that of forewing nearlj^ twice as long as that of the hind
;

4 rows of cells in the discoidal field which is of even width throughout ; sub-
•trigone in the forewing nearly square, formed of 6 cells ; Rspl. very strongly

arched, 3 rows of cells between it and Rs. ; Mspl. well developed strongly

curved in the forswing, flattened in the hind ; the lis. and M4. nervures
strongly curved towards the termen near their ends, in the hindwing,
M4. and Mspl. approximate at the angulation ; loop very long and narrow,
the toe not markedly broadened, divided cells at the trigone and
external angle ; anal area distinctly divided up into an outer area of more
open cells and an inner of closely packed, flattened cells arranged in

oblique rows. No basal markings whatever to either wing, the whole wing
being hyaline except for a single cell in the anal angle which is brown and
•chitinous. Length of hindwing 46mm.

Ab'lomen 32 mm., without the anal appendages which are 4 mm. in

length. Transverse ridges en the 2nd and 3rd segiuents, 1st and 2nd
segments dilated, especially dorso-ventrally, 3rd and 4th slightly constricted

and the remainder tapering to the end, a golden brown in colour, the

apices of all segments and the dorsal surfaces of the 8th to 10th segments

black. Anal appendages bayonet- shaped, the sujierior twice as long as the

inferior, brown.
Sexual organs of the male, tramea-\\\s.e. Lamina depressed and broad,

not fissured ; tentaculte carrot-shaped, long and tapering and ending in a

short, downwardly curved spine. The ends divergent, the external tenta-

culse obsolete. Lobe long, high and narrow.
This specimen, which is closely allied to Tramea, differs from that genus

by the greater separation of the sectors of the arc, by the wide space and

number of cells between Es. and Rspl. by havnig transverse ridges only

on the 2nd and 3rd segments and none on the 4th and by the wings being

•quite immaculate. The latter characteristic is not due to age as the speci-

men is fully adult. I have named it after Mr. S. H. Prater of the Bombay
INatural History Society's staff".
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Protostida lindgreni, sp. nov.

1 J from Turzum Tea Estate, Darjiling. ,11
Head labrum and antuclypeus pale greenish white, the f®raier bordered,

with black ; remainder of head a shmy black with a bluish metallic reflec-

tion ; the ocelli bright amber and very conspicuous m their dark setting ;.

eyes'pale yellow with a black cap above and a narrow, black, equatorial

belt.
, . , X •

Pfoi/iorax black with a broadish, pale yellow, subdorsal stripe on each

Thorax black on the dorsum, yellow at the sides. A black line along

the lateral suture. Legs yellow, the extensor surfaces black. Wings,

hyaline, stigma blackish brown, postnodal nervures in forewing 16.

Abdo77ien\revy long and attenuated, almost as long as in P. gravehji

Laid. 1st segment black on the dorsum, the sides and an apical annule

yellow, :2nd segment broadly black on the dorsum, the sides yellow, 3rd

to lUth segments black at the apices, yellow at the base, these two colours

gradually blending into one another.

Anal appendages, yellowish, of about equal length, equal to the length

of the last two abdominal segments or nearly so. The superior broad at

the base and with the outer half bent sharply downwards and shaped

like the blade of a kukri ; the inferior shaped like the horns of stag-beetle,

twisted at the middle and convergent at the apices. A long spiny process-

springs from just beyond the middle of each process on its inner side and
almost meets its fellow across the middle line. At the base of the inferior

appendages is a short, stout spine directed backwards and upwards.

This single specimen is named after Mr. O.Lindgren of Darjiling to

whom I am indebted for it. It bears a superficial resemblance to P.

himalaica, Laid, but an examination of the anal appendages serves easily-

to distinguish them.
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A TENTATIVE LIST OF THE YERTEBEATES OF THE
JALPAIGURI DISTRICT, BENGAL.

BY

Chas. M. I^^GLIS, F.Z.S., M.B.o. u., W. L. Tkayees, H. Y.

0'Do^'EL, M.B.o.u. A^^o E. 0. Shebbeake, i.f.s.

Part HI.

{Continued from page 999, Vol. XXVI).

Earn-Owl (1152), Strix flammea.—Uncommon.
Grass-Owl (1153), Sh'ix Candida.—Common in grass land.

Brown Fisli-Owl (1J64), Ketupa zeylonensis .-—Common along riverside

forest.

Forest Eagle-Owl (1170), Huhua nijMlensis.—Found in the forest, but not
often seen.

Scop's Owl (1173), Sc.oi)S gin.—Common and extends well into the plains.

[Spotted Himalayan Scop's Owl Q17o), Scops spilccephalus.—Only shot in

theTerai.]
Collared Scop's Owl. (1178), Scops bakkamcena.— Verj^ common. This owl

has two distinct calls ; one the usual call of three or four notes and
the other a single note sounding like icot repeated at slow intervals.

Spotted Owlet (1180), Athene hrama.—Common near habitations, but not

in the forest.

Large Barred Owlet (1188), Glaucidium cuculoides.—Noticed in the forest.

Jungle Owlet (1184), Glaucidium radiatum.—Very common.
Collared Pigmy Owlet (1186), Glaucidium brodiei. —Uncommon. It extends

well into the plains.

Brown Hawk-Owl (1187), Xinox scutulata.—Very common. It has a fine

call note sounding like poiv oof, pow-oof.

The Osprey (1189), Fandion haliaetus.—A few pairs seen along the princi-

pal rivers and occasionally over small pieces of water. The latest date

of departure noted by O'Donel was the 9th of June.

Cinereous Vulture ^1190), VuUur monachus.—Occasionally descends to the

plains.

Black Vulture (1191), Otoc/t/ps cr/i t;it^-.—Common.
Himalayan Griflon (1193), Gyps himalayensis.—Common.
Himalayan Long-billed Vulture (1195), Gyps tniitirostris.—Common.
Indian "White-backed Vulture (1196), I'sntdogyps bengalensis.—Common.
Booted Eagle (1208), Hieraetus pennatus.—Uncommon.
Piufous-bellied Hawk-Eagle (li'09), LopJwtriorchis kieneri.—Fvocuved by

O'Ponel, but very rare.

Black Eagle (1210), IctinaHus vmlayensis.—Uncommon, extending well

into the plains during the winter.

Changeable Hawk-Eagle (1212), SpizaetuslimnaHtus.—V&ixly common.

Hodgson's Hawk-Eagle (1213), Spizaetus nepalensis.—^ot\cei\. during the

cold weather.
Crested Serpent Eagle (1217), Spilornis cheela. Very common.

Pallas' Fishing-Eagle (1223), Haliaetus leucoryj^hns.—Common.

Large Grey-headed Fishing Eagle (1226), Folioaetus ichthyaeius. Fairly

common.
^

Hodgson's Fishing-Eagle (1227), Folioaetus humilis. A few pairs extentr

well into the plains along the rivers.
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Brahminy Kite (1228), Haliastur mcZtts.—Rather uncommon.

Common Pariah Kite (1229), Milvus ffovinda.—Common.

Lar<re Indian Kite (1230), Milvus melanotis.—Gommon.

Biack-vvuicred Kite (1232), Elanus creruhus.—^etiu occasionally
_

Pale Harrier (1233), Circus macrunis.—A wintor visiter to the plains.

Hen Harrier (1235), Circus cyaneus.—Common during the winter.

Pied Harrier (1236), Circus melanoleucus.—Onr commonest harrier. Most

individuals disappear during the rains, but a few are undoubtedly

resident. O'Donel has notes showing birds met with during every

month of the year.

Marsh Harrier (1237), Circus (srur/inosus.—Uncommon.

Common Buzzard (1241), Buteo desertorum.—Ohtained during the winter.

The Shikra (1244), ^sfuf &ac^ms.—Ooramon.

Crested Goshawk (1246) LopJwspizias trivirgatus.Shot by Inglis m the

forest at Kuntimari at the end of January.

The Sparrow-Hawk (1247), Accipiter nisus.- Uncommon.

Besra Sparrow-Hawk (1248), Accipiter virgatus.—Vevy common.

Crested Honey-Buzzard (1249), Per7iis cristMus.—YeTy common.

Black-crested Baza (1251), Bazalophotes.—^ot uncommon in the plains. It

is generally found in pairs but occasionally large parties are seen.

[Blyth's Baza (1252), Baza jerdoni.—Only shot in the Terai.]

t^eregrine Falcon (1254), Falco peregrinus.—Oht&ined near the larger rivers

during the winter.

Shahin Falcon (1255), Falco peregrinator.—Occasionally seen during the

winter.

Indian Hobby (1261), Falco severus.—Uncommon in the plains but possibly

resident as O'Donel has seen a bird as late as the 6th August.

Fted-hearded Merlin (1264), Aesalon cUcqih^ra.—Not uncommon in the plains

where it breeds during May and June.

The Kestrel (1265), Tinmmculus alaudarius.—Common in the winter in the

1' plains.

Red-legged Falconet (1267), MicroTiierax eutolmus.—Not uncommon in the

foothills. It does not extend very far into the plains. We have seen

it capture a Ruby-throat.

Bengal Green Pigeon (1271), Crocopus pJicenicopterus phcenicopterus.—Found
in the forest but not so common there as it is in the open country.

Ashy-headed Green Pigeon (1273), Osmoireron pompadora pihayrei.—Not
uncommon.

Orange-breasted Green Pigeon (1278), Osmotreron biscincta domvillii.—Not
uncommon in the forest.

Thick-billed Green Pigeon (1281), Treron nipalensis

.

—Not uncommon in

the forest. Green Pigeons are very common round Kuntimari at
certain seasons and Shebbeare has shot the above four species there.

Pin-tailed Green Pigeon (L282), Sphenocercus apicauda.—Common in the
plains and foothills. It breeds freely in the plains during April and
May.

Wedge-tailed Green Pigeon (1283), Sphenocercus spjienura.—Common in
the hills, plains and foothills, possibly breeding in the plains as well as
the hills. These two species are frequently found in the same flock
known as the Kolcla.

Green Imperial Pigeon (1284), Carpophaga oenea oznea.—Common in the
plains and foothills, but not noticed in the hills round Buxa. It breeds
in the plains. The Nepalese name is Hukus.

Hodgson's Imperial Pigeon (1286), Ducula insignis insignis.—Common in the
hills round Buxa and in the foothills. This is also called Hukus by the
Nepalese.
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Bronze-winged or Emerald Dove (1291), Chalcophaps indica.—Very common
in the forest, of the plains. The Nepalese name is Sivi-duhur.

Indian Blue Rock-Pigeon (1292), Columba livia intermedia.—Apparently
only found in the cultivated southern part of the district.

Ashy Wood-Pigeon (1301), Alsocomus 2)ulchricollis.—This has been shot by
Mr. W. P. Field and by Shebbeare at Gorumara at an elevation of

300 ft. as already recorded in No. 2, Vol. XXV of this Joonial.

Indian Rufous Turtle-Dove (1304), Streploiidia turtu meena.—Very common
in the paddy lands daring the cold weather. It is locally known as

the "Bamboo dove".

Indian Turtle-Dove (1305), Streptoj^elia turtiir ferraffo.—This has also been
got along with the preceding species.

Spotted Dove (1 307), StreptopeUa suratenais suratensis.—Exceedingly common
in the open country.

Indian Ring-Dove (1310), Sireplopelia risoria risoria.—Very common in the

open country.

Indian Red Turtle-Dove (1311), (Enopopelia tranqziebarica tranquebarica.—
Very common in parts of the forest especially at (Jorumara and
numbers are seen in the cold weather in the paddy lands at Kuntimari.
The call note is a peculiar croaky sound.

Burmese Red Turtle-Dove (131 la), CEnopojielia tranquebarica humilis.—
Some birds approach this sub-species more than the last.

Bar-tailed Cuckoo-Dove (1312), Macropijqia tusalia.—Common in the hills

and extending well into the plains but only found in forest. The

Bhutia name for it is Naiti.

Common Pea-Fowl (1324), Pavo cristatus.—'Very local. Common in parts of

the district; more so to the east of the Torsa. Where common they

breed freely.

Grey Peacock-Pheasant (1327), Poli/pleclron bicalcaratum.—There are spe-

cimens in the British Museum obtained by Mandelli in the Buxa
and Bhutan Duars ; from the former locality in May and from the latter

from February to May. Inglis has received, through the further

generosity of Mr. Phillips, a male of this species. It was obtained

in March about 4 miles S. E. of Buxa and at a height of 2,000 ft. or

thereabouts. Every thanks are due to Mr. Phillips for the great

interest and continued help he has given us in obtaining specimens of

species, the occurrence of which we were doubtful.

Burmese Jungle-Fowl (1328), GaJlus bnnklva bankiva.—Common everywhere

in the forest and vicinity. Our birds appears to bo referable to this

species, not having the white ear-lappet.

Black-backed Kalij Pheasant (1338), Genna-us melanoyiotus.—Yery local but

scattered in various places all over the northern part of the district

in hills and pliins alike. It is seen as low as 329 feet above sea level

and as far as 16 miles from the foothills. It usually haunts damp
evergreen jhoras and without dogs is not often seen and when treed

by them is rather difficult to spot^ Both O'Donel and Inglis have seen

a Kalij with white bars on the rump on separate occasions, in the

neighbourhood of Sivoke, and Shebbeare got a similar bird in the

adjoining district of Goalpara which Mr. Stuart Baker considers a

hybrid between Gennaus horsfieldi horsfieldi and Gennceus mdanonotvs.

Xo pheasants with white bars on the rump have been seen by us in

this district which lies between the above localities.

The Monal (1342), LopJiophorus refidgens.—Snnder gives this as "found

between Buxa and Sinchula, but rare." We have so far not been able

to get it.

~Blue-breasted Quail (1354), Excalfactoria cUnensis.

20
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Common or Grey Quail (1355), Coturnix communis.

Biack-breasted or Rain Quail (1356), Cotumix coromandehca.

Incriis ' Bush-Quail (1361a), Microperdix in^Ksj.—The type specimens were-

"'procured in Goalpara ; there is an account of this bird m No. 1, Vol

XIX of this Journal. Primrose has seen the bird m this district

not far from the Torsa, and Shebbeare also believes he has seen it.

There is a racrged skin in the British Museum said to have been

aot in the Bhutan Duars. This is evidently the bird mentioned by

lit -Col. Thornhill as shot by him at Alipur-Duar, vide, J. B. N. H. S.,

Vol. XV, p. bll.
. ^ . ^^

Blyth's Hill-Bartridge (1363), Arhoricola rufigularis.—Common m the-

undergrowch round Buxa, and the only Hill Partridge obtained

by us.

Red- breasted Hill-Partridge (1366), Arhoricola mandellii.Specmiens have

been obtained in the Bhutan Duars in April, probably in this district,

though we have been unable to get it.

Black Partridge (1372), Frcmcolinus ndgaris.—This, like other Game Birds,

is fast on the decrease. The Sonthal coolie, introduced in large-

numbers from Chaibassa of late years, loves shikar and, according to

Travers, many and many a partridge is run down by these people.

Grey Partridge (1375), Francolinus pondicerianus.—^Sundor says it is found

in similar localities as those in which the Black Buck is got.

Kyah or Swamp Partridge (1376), Francolinus gularis.—Getting scarce as

suitable localities decrease.

Burmese Bustard-Quail (1382), Turniv pugna.v j^lumbipes.—Resident and

breeding in the tea during June and July. This bird has an excep-

tionallyloud note in the breeding season onf, oof, oof, strongly boomed.

[Little Button-Quail (1383), Turniv dussumieri.)^Almost certain to occur.]'

Indian Batton-Quail (1381), Turnix tanU to?i/l'i'.—Recorded from Bhutan

Duars. A specimen in the British museum being got there in April.

Blue-breasted Banded-Rail (1389), Hypotcenidia striata.

Banded Crake (1395), Eallina suj)erciliaris.—For the past four years the

call of a bird had been puzzling O'Donel during April and May and it

was only this year that he was able to shoot it and found it to be

this species. He found them inhabiting fairly thick jungle, the favourite

place being light tree forest with scrub over which creepers hang.

Judging from the number of birds heard calling they must exist in

fair numbers. The note " Kok'" said through one's nose is the exact

sound and is uttered during the late afternoon and at night and
appears to be the breeding call as bird answers bird, and O'Donel
firmly believes that it breeds here. It is easy to get close to the bird,

but quite a different thing to see it as the grass is up in the scrub

jungle at this time of the year. The above remarks were all given
by O'Donel.

[Brown Crake (1400), Amauronis akool —Only shot in Goalpara, but
pi-obably got in the south of the district].

White-breasted Water-Hen (1401), Amatirornis pJiainicurus

.

—Common.
[The Moorhen (1402), Oallinula chloropics.—Only shot in Goalpara, but

certain to be found in the south of the district.]

[Water Cock (1403), Gallicrex cinerea.—Only shot in Goalpara, but probably
got in the jheels.]

Purple Moorhen (1404), Porphyria poUocepalus.—Got in the jheels.
[Great Indian Bustard (1414), Eupodotis edicardsi.—Sunder gives this as

common in the grass jungle of high lands in the cold weather. This
is most improbable as they have never been found nearly as far east-
as this district.]
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Lesser Florican or Likh (1416), Si/pheotis aurifa.—Decidedly uncommon.
Two were shot at Neora Nuddy tea garden and reported to Travers.

This garden is not very far from Baradighi. O'Donel has recorded
them from Hasimara in Vol. XXII, No. 1, page 201 of this Journal.

He has only seen them in April, May and June.

Bengal Florican (1417), Syjiheolis hengalensls.—This fine bird is steadily

decreasing owing to the indiscriminate shooting of hens and the in-

creasing acreage under tea. It breeds in March and April, the.

eggs according to O'Donel, being often laid in tea and consequently
destroyed during cultivation. One was shot near Kamshai during the

X'mas week of 1918.

Stone-Curlew (1418), CEdicnemus scoIoimx.—Common.

Great Stone-Plover (1419), Esacus reciirvirostris.—Found on the larger rivers

and breeds on the Sankos.

Small Indian Pratincole (1427), Glareola lactea.—Common and breeds on^

the Sankos.
Bronze-winged Jacana (1428), MetojiOcUus indicus.—Common in centre and

south of the district.

Pheasant-tailed Jacana [14'2':)), Hydrophasianus chirurgus.—Found in south

of the district.

Red-wattled Lapwiug (1431), Sarcogrammus indicus.—Very common.
Indian Spur-winged Plover (I4oo), Hoplopterus ventralis.—Very common.

Eastern Golden Plover (1439), Charadrius fulvtis.—Seen in open country.

Grey Plover (1441), Squalarola helvetica.—Seen at Nilpara.

Kentish Plover (1446), Mgialitis cdexandnna.

Little liinged Plover (1447), Mgicditis duMa.
Long-billed Hinged Plover ( 1449), JEgialitis placida.

The Ibis-bill (14o;3), Ihidorhynclms struthersi. O'Donel has shot them on the

Tista and Torsa rivers. He never saw them beyond two miles from

the hills.

Common Sandpiper {\-iQO), Totannshypoleucus.

Wood Sandpiper (1461), Totem us glareola.

Green Sandpiper (1462), Totanus ochropus.

The Greenshank (1466), Totanus glottis.

Little Stint (1471), Tringa viinuta.

Temminck's Stint (J474), Tringa temmincld.

The Woodcock (1482), Scolopax rusticola.—Woodcock are rarer in the Duars

.

than one would expect and although the district is not far from their-

haunts in the hills, they seldom visit us in the cold weather. Travers

has seen one and one was shot by Mr. Whitmore in the Nagrakata

district. Mr. K. S. Hutchinson, d.i.g. Police, Jalpaiguri records ten

birds put up twice in tiger beats at Gorumara on 11th and 12th April

1920. This is exceedingly late for them to be in the plains; they

should be pretty high up in the hills by then.

Wood-Snipe (1483), Gallinago nemoricola.—According to sportsmen who have

been in the district many years, this bird was commoner before so •

much jungle was cleared for tea. O'Donel says it is apparently a

very irregular winter visitor. He put up three while out shooting along

a forest stream in November 1915 but although he has searched the

same stream since then he has never seen any more. Travers has

shot one and according to him it is very rare. Stuart Baker mentions •

it as met with in Buxa and Jalpaiguri and that he got a bird shot m
the swamps at the foot of the hills in May but we have found no-

other records except those mentioned above.

Common Snipe (1484), Gallinago coelestis.
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Pintail Snipe (1485), GalUnago stenura.

Travers writes that this district is not one where large bags of

snipe are made; iu the adjoining districts of Dinajpur and Rangpur

they are far more numerous. Snipe arrive early in August and some

remain as late as May, The 19th of August (Stuart Baker gives the

12th August) and the 5th of May are the earliest and latest dates

on which he has actually shot specimens, pintail, in both cases ; but he

has seen birds a fortnight earlier and later. They have been reported

to him in every month of the year and it is probable that a few do

summer here and breed in the lower hills in Bhutan and within

our limits. In V'ol. XXIV, No. 2, page 367 of this Joimial, Mr.
Hodding wrote that he had caught, on the 12th August 1915, one

out of three yoimg Fantail Snipe which were with one of their parents

on a nearly submerged piece of grassland on the Tista m the Rangpur
district. Travers states that snipe are more numerous in October
and November and again in February and March, though in a few
favourite places a few remain throughout the cold weather. Pintail

remain longer that the fantail and the former are often foiind in scrub
and thatching grass near a feeding ground that has dried to

hardness.

Himalayan Solitarj^ Snipe (1486), GalUnago solitaria.—With the exception
of O'Donel's remarks, those on the Woodsnipe are the same for this

species.

•Jack Snipe (1487), GalUnago gallinu^a —Uncommon.
Painted Snipe (1488), Bostrahda capensis.

Indian River Tern (1508), Sterna siena.—Found on large rivers.

Black-bellied Tern (1504), Sterna melanogaster.—Found on large rivers.

White-shafted Ternlet (1509), Sterna smensis.—Shot on the Sankos.
Indian Little Tern (1510), Sterna minuta gouldice. Seen on the Sankos.
Indian Skimmer or Scissors-bill (1517), Bhynchops albicollis.—Oiten seen

on the Sankos.
Eastern White Pelican (1520 j, Pelecanus ) „j ,

roseus. I
*Ve have once or twice seen flocks

White or Roseate Pelican (1521), Pele-l ^^ °^^® or other of these peli-

caniisonocrotalus.— )
°^^^^ during the cold weather.

Large Cormorant (1526), Phalacrocorax carbo.—More common along forest
streams, but occasionally seen on the upper reaches of the Torsa
river.

;[Indian Shag {'\ 527), Phalacrocorax fiiscicolUs.—Only seen in Goalpara.]
Little Cormorant (1528), Phalacrocorax javanicus.—Very common every-

where in the plains.

Indian Darter or Snake-Bird (1529), Plotus melanogaster.
Black-Stork (1547), Cicomanigrra. Observed near Nilpara. A few pairs

seen on the larger rivers in winter.
White-necked Stork (1548), Dissura episcopus.—A specimen in the British

Museum from the Bhutan Duars was got in February.
Black-necked Stork (1549), Xenorhynchus asiaticus.—Gommori in the beds

of the rivers and apparently resident.
The Adjutant (1550), Leptoptilus diibius.
Lesser Adjutant (1551), Leptoptilus javanicus

.

Eastern Purple Heron {lo54:),Ardeamanillensis.
•Great White-bellied Heron {l557),Ardeainsignis.~Vncommon and keeping

to the larger nvers and those runningthough forest. O'Donel remarks
that it disappears from the plains during the rains and that it generally
feeds at dusk, but also occasionally does so at mid-day

.Large Egret (1559), Herodias alba.—'Not uncommon.
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Smaller Egret (1560), Herodias intermedia.—A specimen in the BritisL
Museum was got in January.

Cattle Egret [Ib^'l), BuhuUus coromandus.—Very common.
Pond Heron (1565), Ardeola grayi.—Very common.
Little Green Heron (1^67), Butorides javanica —Very common.
Night Heron (1568), Nycticorax grisevs.

Chestnut Bittern (1572). Ardetia cinnamomea.—Common.
[Black Bittern (1573), Dujpetor flamcollis

.

—Shot in Goalpara and believed
to be found in this district.]

The Bittern (1574), Botnurus stellaris.—Sunder gives it as found on banks-
and churs of large rivers and jheels. We have never seen it in this-

district.

Grey Lag Goose (1579), Anser ferus.— 1

Red-billed Goose (1579a), Anser rubri- > Rare, one of these geese is found..
rostris.— j

Barred-headed Goose (1583), Anser indicus.—Rare. Geese are occasionally
seen on the Tista and we believe they have also been seen away
from the river.

Comh'Dvick {\oS'i), Sarcidiornis melanonotus.—One specimen in the British
Museum from the Sikkim Terai.

[White- winged Wood-Duck (1585), Asarcornis scidulatus.—Inglis' collector
saw a duck on the Neora river. He said it was about the size of a
Comb-duck but brown below. It could not have been a Comb-duck as

the man knows that bird well and the only bird Inglis thinks it could
have been is this species.]

Ruddy Sheldrake or Brahmiuy Duck (1588), Casarca ruiila.—Common on
larger rivers.

Whistling Teal (1589), Dendrocycna javanica.—Resident and very common,
breeding freely in the district.

Large Whistling Teal (1590), Dendrocycna fulva.—Rare. Travers records one
shot at Borara and a pair were also seen there which flew off in

company with a large flock of the common whistling teal.

Cotton Teal (1591), Nettopus coromandeliamis

.

—R'ssident and very common.
It breeds in the district.

The Mallard (1592), Anas boscas.—Large bags of ducks are not made in this-

district. Travers says they are got in large numbers in the adjoining

district of Dinajpur and Rangpur and also that many speoies of duck
remain upon little ponds and lakes in October and early November
and then depart for the south. A few Mallards are seen in October and
are rarer after November, and after December they probably proceed
south.

Falcated Teal (1594), Eunetta falcata.—Travers records a bird shot at

Borara and a couple were shot a few miles to the south of the district..

These birds are probably commoner than they are supposed to be as

unless drakes are shot one seldom hears of them.
The Gadwall (1595), Chaulelasmus streperus.—Some years these duck are

far more plentiful than others and a fair proportion are sometimes
obtained.

Common Teal (1597), Nettimn crecca.—This is the commonest of the true

teal and large flocks are seen during migration in April.

The Wigeon (1599), Mareca penelope.—Not common. Single birds are

often seen.

The Pintail (1600), Do^Za acuta.—Large flocks are found in March upon
the larger rivers.

Garganey or Blue-Winged Teal (1601), Querquedula circia.—Not as coromoru

as the common teal, but large flocks are seen at migration time.
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The Shoveller (1602), Spaiida chjpeaia.—Not uncommon.
Red-crested Pochard (16*04), Ncttarufina.—Not frequently shot.

The Pochard (160o), Nyrocaferina.—Not rare.

White-eyed Duck (1606), Nijroca ferruginea.—The commonest non-resident

duck. It comes early and stays late and in this district is a fair table

bird.
' Tufted Duck (1609), Nyroca fuligula.— Shot in fair numbers.

The Goosander (1613), Mercjanser castor.—Very common on the larger rivers,

but not generally seen more than 13 miles from the hills, though on
the Sankos they occur a good deal further ofl:'. O'Donel has seen full

plumage drakes in December. They take a heavy toll of the fish in the

rivers and Travers has seen them in a line across the shallows of a

stream and their crops are always, in those shot, crammed full of fi.sh.

Indian Little Grebe {\^\1), Podicipes albipennis.—Occurs in the south.

Crocodile.'S.

The Gharial (1), Gavialls gangeticus.—Mostly found in the. south, where it

attains a very large size in the Sankos.

Tortoises.

\Trionyx gangeticus (o), According to Dr. Annandale this tortoise is likely to
occur but we have not observed it.]

\Trionyx leithii (6), The same remark applies to this'species.]

Trionyxhurum (7).

Chitra indica (12).

Emyda granosa (13).

Testudo elongata (16).

Geomyda indopeninsularis

.

Geoniyda tricarinata (25).

[Cyclemys dhor (27), According to Dr. Annandale this is also likely to occur.
Kachuga tectum (42).

Lizards.

Hemidactyhis gleadovii (86), Known as the "tiktiki."
Gecko verticillatus (103), Known as the " tuktu " or gecko.
Common Bloodsucker. (145) Calotes versicolor. —Known as the " bloodsucker."
Veranus spp. .?—At least one monitor lizard (goi-sanp), erroneously called

iguana, <>ccurs, probably more than one.
Mabuia carinata (211).

Snakes.

TypMops jerdoni (27), There is a specimen in the Indian Museum from Buxa
Duars.

Burmese Blind Snake (276), TypMops diardi.~One obtained by Capt. K.
L. W. Mackenzie at Buxa, and Col. Wall recorded another which
Mr. Jacob obtained in the Jalpaiguri district.

• Common Python (286), PytJion moluncs.—Common in certain localities It
grows to a large size, an 18 feet specimen was recorded by Major
Begbie as got m Tondu forest which had swallowed a leopard. One
was captured some years ago at Baradighi with a recently swallowed
barking deer inside it.

Shaw's Wolf Snake (348), Lycodonjara.
Common Wolf Snake (351), Lycodonaulicv.s.~YeTY common in bungalows.
Collared Dwarf Snake (363), PohjodontopUs collaris.—A single example

was obtained by Capt. K. L. W. Mackenzie at Buxa and three from
other parts of the District by Mr. Jacob.
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Striped Kukri Snake (376), Simotzs cydurus.—Very common, brick red
and brown coloured varieties are obtained.

"White-banded Kukri Snake (377), Simotes albocinctus.—Capt. Mackenzie
obtained four examples at Buxa.

Indian Eat Snake (397), Zamenis mucosus.—Common,
Trinket Snake (406), Coluber Helena.

Striped-necked Snake (410), Coluber radiatus.—Two were obtained by-

Captain Mackenzie at Buxa.
Ring-tailad Dhaman, Coluber cantoris.—A single example was obtained by

Mr. Jacob.

Golden Tree Snake (463). Chrysopelea ornata.—Mr. Jacob obtained a single

example and Capt. Mackenzie got one at Buxa. Travers get one in

a coolies' house.

Eastern Bronzeback (417) Dendropliis pictus.

Dibrugarh Bronzebaclc, DendrojMs proarchos.

Indian Bronzed -backed Tree Snake, Dendrelaphis fristis.

Malayan Bush Snake (431), Tropidonotus subminiatus.—Obtained by Capt.

K. L. W. Mackenzie at Buxa.
Himalayan Bush Snake (432), Tropodonotus himalayanus.—Recorded from

Buxa.
Hooded Tree Snake (422), Pseudoxenodon macrops.

Buft'-striped Keelback (434). Tropodonotus stolatus.

Chequered KeeJback (435), Tropodonutus piscator.

Arrow-backed Cat Snake (447), Dipsadomorphus gohool.

Grey Cat Snake, (449), Dipsadomorphus hexagonatus.—Recorded from Buxa
and also got by Travers.

Black-baired Cat Snake, Dipsadomorphus cynodon.

Indian Egg Eating Snake, ( 45'^), Elachistodon loestermanni.—Two specimens
of this very rare snake were obtained by Travers.

Mock Himalayan Viper, (453). Psammodynastes pulverulentus.—Two examples
were obtained by Capt. Mackenzie at Buxa. Travers got at Baradighi

.

Malayan Whip Snake (460), Dryophis ptrasinus.

Common Green Whip Snake (461), Dryophis mycterizans.

Schneider's Water Snake (467), Hypsiryhina enhydris.—-Recorded from Jal-

paiguri by Wall.

Banded Krait (484), Bimr/arys fasciatus.—Mr. Jacob shot a specimen

attacking a Dipsadomorphus cynodon. Travers has got several spe-

cimens
Common Krait (482), Bungarus candidus.—Rare in the Duars.

Lesser Black Krait. Bungarus lividus. \ A record specimen of lividzis 41"

Black Kra.it, Bungarus niger. jlong was captured at Baradighi.

These Black Kraits are found in fair numbers, but no case has been
known of any coolie having been bitten by either of them.

The Cobra (485), Naia tripudians.—Duars Cobras are generally monocellate,

though spectacled specimetis are occasionally met with.

King Cobra (486), Naia bungarus.—'Rare. An 8'-8-|" specimen pursued

some coolies for a short distance at Baradighi. When killed a large

monitor lizard was found inside.

Russell's Viper (-520), Vipera russelU.

Comon Green Pit Viper (581), Zachesis gramineus.

Batrachians.

Indian Bull Frog (16), Ranatigrina.

Common Indian Toad (115), Bu;fo melanostictus.—This toad frequently enters

bungalows.
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Fish.

(Singi, Beng.) (133), Saccobranclms fossilis.

(Bo\vali, Beng.) (134), Wallago attu.

(Bachwan, Hind.) (135), Eutropiichthys vacha.

(Tengra, Beng.) (172), Macrones hleekeri.

(Bagara, Beng. ; Crunch, Hind.) (207), Bagarius yarrelli.

[Gagata batasio (224).—Recorded from the Tista ri^er, not observed by iis.]

[Nemachilus corica (2o.3).—Recorded from N. E. Bengal, not observed by us.]

[Psilorhnncm halltom (278).—Recorded from hill streams and rapids in

N. E. Bengal, not observed by us.]

[Oreinus richardsonii (2S3).—Recorded from Sub-Himalayan range and

Bhutan, not observed by us.]

(Rohu, Hind.) (297), Labeo rohita.

(Denkara, Beng. ; Gobi, Oep.) Lahio pangusia.

(Tehr., Nep.) Laheo sp.—A hill stream species, so far not identified.

CirrJiina reba (3-;3).

(Darangni, Mech.) (326), Semiphtus macdellandi.

(Dowka, Mech.) (339), Barbus chagunio.

Barbus sarana (341).

Barbus dukai {3h2).—Recorded from the Tista, not observed by us.

(Sor-masa, Nep. ; Jungi-Mas., Beng.) (353), Barbus tor.—There appears ta

be three varieties of Mahseer ia this district, t«'o of which are dis-

tinguished by colour alone, the first being lighter, silver and gold, the^

second darker, slate and copper approaching the colour of B. hexas-

tichus, and the third known by its elegant shape and neat mouth
The first type is everywhere the commonest, though in the Sankos, the

second is fairly common ; the third t'ype is least common ; it has been.

caught in the Jaldhaka and, I thin!:, in the Torsa and Sankos.

(Katli, Nep. ; Baluk, Beng.) (354) , Barbus hexastichus

.

—The fish which we
get here does not quite tally with the description in the Fauna, the

fins being slaty-blue and with no reddish tinge in the caudal and anal.

In a freshly caught fish the scales above the lateral row are almost
exactly the colour of a freshly minted penny and their bases are
bronze-green ; those below the lateral row are white with a faint blue-

green wash. The upper part of the head is dark olive, almost black,
fading to white on the underside.

Barbus chola (374).

Barbus conchonius (389).

(Dankoni. Beng.) (411), Rasbora daniconius.

Basbora buclmnani (412).

(Katal-Kusi, Nep., Kursha, Beng.) (413), Aspidoparia morar.
Barilius bendelisis (426).

(Na-musha, Mech.) (431), Barilius birna.

Bariliusbola (435).—Sometimes known as the '"'
hill trout."'

[Danio CBquipinnatiis. (439).—Observed in the adjoining Terai by Inglis.]
[Danio dangila (440).—Ob.served by Inglis in the adjoining Terai.]

I

Danio rerio (443).—Observed by Inglis in the adjoining Terai.]
(Moh., Hind., (519).

—

Notopterus kapirat.

(Kowa, Hind. (536).

—

Belone cancila.

Ambassis nama (628)
"J

Ambassis ranga (629) >One or more of these species occur.
Ambassis baculis (630) )

(Tota, Beng.) (827), Nandus marmoratus.
(Turi, Beng.) (1159), Mastacembelus armatus.
(Sal-Mas., Beng.) (1203), OpUoceplialus striatus.—YLnown as murreL
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[Ophiocephalus punctatus (1206).—We think this species is found.]
Anabas scandens (1208).—Known as the climbing perch.
{Osphromenus nohilis (1211).—Recorded from N. E. Bengal, not observed

by us.]

Tetrodon cutcutia (1406).

"We append a list of native names of fish given by Sunder in his Settle-
ment Eeport with the hopes that some member may be able to let us
know to what fish they refer. We mention what we think some of them
maybe :

—
Chital. (Probably 520), Notopterus chitala.

Chandan Koorsha. 1 ,t~, ., , „„-^ -^ , , ,„^-^ ^

Pani Koorsha }
(Possibly ^95), Labeo yomus and (305), Labeo anr/ra

Baos or Kalbaos ('293), Labeo calbasu.

Soul. (1198), Ophiocephalus marulius.

Airh.

Bag Airh,

Magur. (121), Clarias macjur.

Moja Tengr.i. ~j

Lallua Tengra. V Macrones s^.

Kooji Tengra. j

Taki, Sati of Toopkooni.
Khoilsha.

His or Ilsa. (Probably 470), Clupea ilisha. This is only found here
in bazars.

Elanga. Danio sp. ?

Kuchia. (70), Amphipnous cuchia.

"M Vi ]i

'

(
0"6 of these is probably (135), Eutropiichthys vacha,

Foli.

Pabdd. (138), CaUichrous bimaculatusov (\-k), Callichrous pabda.

Khata, viz., Buna Khata and Deo Khatta.
Katna.
Khotti. (Perhaps (417), Rohtee cotio.

Bhot Khotti.

Borelli.

Dudua Cheng. A
Hooloo Cheng. I Possibly Ophiocephalus sp.

Boora Cheng. J
Barra Isla. ,

S?;^^!\^f*- ( Asia is theNepalese for (283), Oreinusrichardsonii.
Bhath Isla. f r \ j)

Kala Isla. ;

Bairn. (Perhaps 1159), Mastaceinbelus armatus.

Koochia. (70), Amphipnous cuchia.

Tara Koochia.
Ohoota Gochi.

Falua Gochi.

Tooree Gochi. Turi is the Bengal for (1159) Mastacembelus armatus,

Balia.

Batasi. (150), Pseudeutropius atherinoides.

Darika.
Bhol.

Tepa. Tetrodon sp.

Pangas.
Chella. (Perhaps 449), Chela gora.

Puti. Various small species of Barhus.

21
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Baspata. (143), Ailia coila.

Khorsola. {IQl), Macrones corsula.

Ahela.

Cheku.
Baghi. (Probably 230), Botia dario.

Poya.
Ghoor poya.
Jhuri poya.
Moogroosh.
Ghora. (449), Chela gora ?

Pogol.
Dhakra.
Badangi or Chapti.

Lengsa.
Tita.

Khoota.
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MISCELLANEOUS NOTES.

No. I.—TIGER AND GOAT.

In the Deccan, at any rate, it is uncommon, I believe, for a tiger to be
attracted by a goat, so the following incident is perhaps worth mentioning.
One January evening my daughter and I went out to sit up for a

panther a mile or so from our camp in the Hyderabad Districts. The
machan was placed on a thickish tree in a glade amid fairly heavy jungle.

After we were seated, a flock of goats was driven in due course along the

foot of the hill, where the panther was supposed to live, and came up behind
our tree, bleating lustily. A kid was quickly seized and tied up to a

stump in the glade, and the rest of the flock passed on feeding leisurely

back in the direction of the village, while the men in charge kept calling

as they went, in accordance with the usual procedure to give the panther
the idea that the goat left behind was a casual straggler.

The flock had not gone much more than 100 yards when my daughter,

her attention attracted by a slight rustling to the rear, nudged me and
whispered "Big Tiger!" Glancing back over my shoulder, there sure

enough, I saw, not the spots of the panther we were expecting, but the
stripes of a full-grown tiger, which was striding stealthily along—ears cocked,

and a beautiful picture of alert concentration—in the direction of our
machan. Passing out of sight beneath us for an instant, the tiger then
ran rapidly on to the kill. My daughter in her anxiety to save the goat

fired at the tiger tail-on, rather too soon to get a picked shot, and the beast

bounding oft' into the long f^rass it became a case of driving in a herd of

buffaloes the next day, but that is another story.

The goat, it may be mentioned, was saved by the skin of its teeth,

receiving only one claw mark, as the tiger reached out to seize it.

When the incident was dicussed afterwards, one well-known old

shikari of the neighbourhood was inclined to scout the idea that any tiger

would follow up a flock of goats in this fashion. The shikari of the village,

however, expressed no surprise and said he knew the tiger in question

well as a brute which would go for anything from frogs in the tank to-

dogs, goats, or even a man.

The Residexcy, Hyderabad, Deccan, S. M. FRASER.
January 1920.

No. II.—LENGTH OF TIGERS AND PANTHERS.
[n No. 3, Volume XXVI of the Journal, H. H. The Maharaja of Dhar

gives some notes on the length of tigers and panthers, shot in his State.

It would be interesting to know how the measurements were taken. Such

measurements cannot be considered satisfactory unless taken in a straight

line between pegs, the tail being measured separately. Measurements
round curves must always be unreliable, as no two people are likely to

make them alike. His Highness specifies a tigress 9 feet 10 inches in

length. 1 find my longest tiger recorded as 9 feet 8 inches in length, and

tigress 8 feet 6 inches. Out of a long series carefully measured only two

of each sex reached even those lengths. Tails are generally three feet, an

inch or two more or less. Measurements were taken in a straight line

between pegs driven into the ground at the nose and root of the tail.

Measurements of skulls in a straight line between uprights from end to end

and across the zygomatic arches should also be taken.

In Volume XX of the Journal the length of a panther shot by a villager

in Tehri State is given as 9 feet 3 inches, bui it is not stated how it was

measured.

Baffoed Grange, Cheltenham, R. G. BURTON, Brig.-Genl.

December 1919.
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No. III.—TIGERS IN TREES.

With regard to Mr, Monteath's note on this subject in Journal No. 3,

Volume XXVI, some interesting instances of tigers climbing trees are

civen in the Bengal Quarterly Sporting Review for 1843. Two similar

mstances are also recorded by " Teutonius " in the India Sporting Review

of 1856. But the most remarkable instance is related in graphic detail in

the South of India Observer in 1870, when Colonel Christie and Mr. Hadow
shot a tigress out of a tree that was perpendicular for 25 feet from the

ground and about a foot in diameter. The tigress climbed the tree twice

during the hunt, which took place near Ootacamund.

R. G. BURTON, Col.

December 1919.

No. IV.—SCENT.

A fox-hunter writes to the Times that the scent of the fox emanates
from a sub-caudal gland, and not from the pads, as is commonly supposed.

This opens up an interesting, though unsavoury, field for enquiry. It is

probable that all cauine species are similarly provided, and observation

might elicit whether this is characteristic of all animals.

In following up a wounded Indian wild dog in the Melghat Forest in

1891, I observed a strong ammoniac secretion, which had exuded on to the

tail, and the scent of which could be detected from a distance. When the

dog was brought to bag, an aboriginal Kurku, observing this, remarked
that in pursuing its prey the wild-dog flicks poison with its tail into the
eyes of its victim, thus blinding the animal. The Kurkus were eager to

obtain the wild dog's liver to make medicine, ascribing to it aphrodisiac
properties.

R. G. BURTON, Col.

10^/i December 1919.

No. v.—FOOD OF THE GREY MUSK SHREW {GROCIDURA
G^RULEA).

According to Blanford (Mammalia, Fauna of British India), the food of
-this shrew consists mainly of insects and he says that " experiments made
by Anderson on individuals kept alive by him showed that they refused to
touch any kind of grain, but devoured insects, especially cockroaches,
freely and he found no vegetable food of any kind in the stomachs of
several he examined". I have recently had a large number of these
shrews caught in my garden, as I found small holes made in the grass lawn

.

As a result 1 have caught more than 40 of these shrews and in several
oases the bait in the traps—Cocoanut—was in the mouth of the shrew when
the trap killed it. The holes in the lawn appear to be made for the pur-
pose of digging up the roots of the ' bimli ' grass and I found a lot of this
grass lying on the ground, bitten ofi just below the surface of the ground
The roots of the 'bimli

' are bulbs which go down several inches into the
ground and it may have been these bulbs that the shrews were after

In any case I think it conclusively proves that these shrews also eat
v«-^getable matter.

W. S. MILLARD.
Bombay, Malabae, Hill,

Bth April 1920.
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No. VI.—EXPECTED PLAGUE OF FIELD RATS IN 1920.

With reference to Mr. L. J. Sedgwick's note at p. 661 of Vol.
XXVI of our Journal on the above subject, and Mr. J. Davidson's
note on the same at p. 1041 of the same volume, through the kindness
of The Hon'ble Mr. P. J. Mead, c. i.e., i.e. s., I have been favoured with an
inspection of these records from the Bombay Secretariat—Part II, P. W. D.,

Famine Relief Works—Destruction of rats in the Eastern Deccan, October
1879 to May 1880—and a perusal of these records furnish some interesting

details which I give below.

History of the Plague of Field Rats after the Famine of 1877-78.

The Rat Plague appears to have been confined to the area known during

the last famine (1877-78) as famine districts, viz.—
Nasik. Satara. Kaladgi (Bijapur).

Khandesh. Sholapur. Belgaum.
Poena. Ahmednagar. Dharwar.

The remaining nine districts of the Presidency, namely,

Ahmedabad, Surat, Kolaba,

Broach, Kaira, Ratnagiri,

Panch Mahal, Thana, Kanara,

having been altogether free from this pest.

Dates of commencement of Rat-plague.

The appearance of these vermin seems to have first attracted notice in

November 1878 in the Sholapur Collectorate and in the ending of December
of that year they appeared also in Kaladgi Collectorate. The Collector

of Poena dated theic first appearance as late as February 1879, and they

occurred at the same time in Ahmednagar District. I cannot find any trace

of when they were first noticed in Dharwar, the district which sufi'ered most

from this visitation.

The Collector of Kaladgi (Mr. Middleton) states that "the heavy

rainfall during the later monsoon had fostered the growth of weeds in the

crops which otherwise promised an abundant harvest but for the appear-

ance of rats. For many years there had not been a year in which they

could have done so much damage as they did this year (1879). The

crop was far above the average and the loss was on that account greater.

The origin of the plague is not satisfactorily accounted for. Superstition

attributed it to the vengeance of the famine victims whose ghosts returned

in the form of rats to claim the food for want of which they had perished.

A more credible cause is that the rats, which always abound, found safety

and were able to breed in enormous numbers on the fields formerly

cultivated but left waste by the deaths of the cultivators during the two

previous years. They found shelter while their enemies, the birds of prey,

had not increased in equal numbers. Snakes which are useful in^destroy-

ing rats had probably decreased owing to the absence in 1876-77 of the

grass and vegetation which are necessary to conceal them. '

Breeding Season.

The plague of rats appears to have temporarily increased after the

breeding season at the close of the monsoon, 1879.

The first letter in reference to the decrease of the pest is from the

Collector of Sholapur to the Commissioner, Central Division, Poona, dated

3rd October 1879 and mentions that " the number of these vermins had

d ecidedly decreased. Formerly one Waddar would bring m 70 to 80 in a
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day, but now the same man will only get perhaps 20. This is so far satis-

factory, but I would point out that the present is the breeding season and

that in each hole may be found nests of young rats which was not the

case in the hot weather or even in July."

As regards the breeding season, Mr. Elphinstone, Acting Collector of

Dharwar" in a letter to the Commissioner, S. D., dated 3rd November 1879,

says :
" the breeding season for rats has commenced a few weeks ago and

that in consequence enormous numbers of them are now being killed."

He goes on to say that the season is very favourable for cotton sowing
*' and it would be a pity to endanger what will otherwise be a bumper crop

by allowing the rats, which destroyed the American cotton last season,

to multiply, which they are still likely to do if the period of rewards is

not extended one fortnight longer, say to the 30th instant." In a subse-

quent letter, dated 6th November 1877, from Mr. J. Elphinstone, it is

stated that the number of rats killed during the week ending the 1st

November had " again increased to the enormous number of 360,680 and
if the period for killing rats is not extended to the end of December the

havoc caused by these vermin among the rabi crops is likely to be very

great. If Government withheld help at this critical time all the money
that has been extended by Govermnent up to the present moment may be
lost. The breeding season of rats has commenced in real earnest and 1

am informed by the District Officers here that the great numbers that are

killed, nearly all are young rats."

A Government Resolution, dated 13th October 1879, runs as follows :

—

" Owing to the enormous numbers of rats which still threaten the
crops in the Dharwar districts, no less than 412,024 having been
destroyed in the week ending 27th September 1879, Government are

pleased to extend the period of rewards for the extermination of these
vermin up to the 15th November 1879."

Terminatiojs^ of the Eat-plagub.

The plague of rats diminished about the end of November 1879 and
terminated about January 1880.

Species op Rats.

There appears to have been three species of rats concerned. The
Collector of Sholapur reported that " he saw in January 7th, 1879, fields,

especially those with groundnuts, completely burrowed by rats and what-
ever crop was obtainable was that which was dug out of the burrows. The
rats were of three species, a small black rat, a larger one and a brown rat
or Jerboa. The last is by far the most destructive and it is a serious ques-
tion for the future if it lives and multiplies. It digs its hole or burrow on
higher uplands and in hard soil so that it may not be affected by rain and
drowned. The other rats frequent black soil and perish during the rains."
The Collector of Nasik (Mr. Ramsey) reported that he did not consider

the vermin to be a rat, but a species of Jerboa, a purely grain eating animal
which is found more or less in the Deccan. He attributed this sudden
appearance to the exhaustion of the grain stores in underground preserves,
termed " Peos " on which these animals used formerly to subsist, and failing
this they betook themselves to standing crops.

Damage catjsed by the Eats.

The damage done by these pests was enormous. The Collector of
Kaladgi wrote that " the devastation committed by rats was so great thatm February 1879, immigrants poured into Kaladgi from the Nizam's
territory and relief works were opened in April 1879. It was expected
that the rats would perish in the heavy rains of the monsoon, but the



MISCELLANEOUS NOTES. 167

rains held off nntil past the middle of July, and when the fields were sown
the seed was scratched up and devoured by rats."

Methods of extermination.

Various methods were resorted to in endeavouring to exterminate the
rats.

The Collector of Poona (Mr. Richey) reported in July and August, 1879:
" Phosphorous paste balls were tried for their destruction in the Indapur
taluka, but were found to be utterly ineffectual."

The Collector of Ahmednagar (Mr. King) stated that endeavours were
made to extirpate the rats with the Burmese method of catching them and
also by suffocating them with fumigation, but neither succeeded.

The Collector of Sholapur writes :
" other methods such as by asphyxa-

tion and sulphur squibbs were also tried. They were successful as far as

they went but would have suited more for a farmstead than for wide
country. The disappearance cf rats is traced to

—

1. Their destruction by the above modes.
2. Rain having choked their holes.

3. A species of vermin or tick which has killed them off."

The most effective of the various measures appears to have been the

catching of the rats by the Waddars.
The Collector of Poona writing in reference to this says :

" the only agency

for their destruction in great numbers was that of the Waddars. These

were at first reluctant to offer their services in the hope that the reward of

one rupee per 100 rats killed would be increased, but when they were

refused employment on relief works, they took to rat killing. The des-

tructive operations continued in this district till 27th December 1879

;

when the total number killed stood at 365,766 at a cost to Government of

Rs. 3,643-13-1."

In a letter, dated 3rd November 1879, Mr. Elphinstone, Assistant Col-

lector of Dharwar, writes :
" Waddars employed are the only people who

are able to do much execution among the rats. The rats destroyed the

American cotton last season, the breeding season for rats commenced a few

weeks ago and enormous numbers are in consequence now being killed."

On the 20th January 1880 he reported that rewards were only paid after

comparison with the rats or rats tails which were burnt or cut in pieces and

buried ia the presence of the Mamletdars or the head Karkuns.

Total ncmbee of Rats killed.

The following shows the number of rats killed in the different districts :—

Districts. S,ats hilled.

Nasik 243,551

Khandesh
Poona .

Satara .

Sholapur
Ahmednagar

4,742

365,766
29,427

1,163,019

1,767,414

Kaiadgi (Bijapur) 4,130,209

Belgaum 135,226

Uharwar 7,132,453

Total .. .. 14,971,807

I give below extracts from the opinions as to the methods adopted

for the extermination of the rats. a * a
Report made by the Acting First Assistant Collector, Dharwar, dated

February 2nd, 1880 : "That this marvellous decrease in the numbers ot
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rats had resulted from the measures taken in consequence of this issue of

the Government's order about rewards cannot well be doubted. On aU
sides I am told so, as if it were a matter that admitted of no doubt what-

ever. The cultivators as a body are (it would appear) assured that it is.

so."

The Collector of Kaladgi writes (21st February 1880) : ''The destruc-

tion of rats brought about by the offer of rewards was most beneficial..

They might perhaps have died afterwards from natural causes but they

were killed sooner and the destruction of upwards of 4 millions of rats,

must have saved the crops to a vast extent. Besides the payment of

their rewards enabled large number of people who would otherwise have^

been thrown back on Relief works to support themselves and the money
was as profitably spent as any sums were during the famine." The total

number of rats killed in the Kaladgi district was 4,130,209. Total rewards
paid Rs. 40,437-7-9.

The Collector of Ahmednagar (Mr. King) was by no means sure that

their numbers were very appreciably reduced by artificial means. He
writes :

" Rain is very effectual in killing the vermin either by drowning or
causing the soil to swell and to close the burrows. Frost in November and
December also appears to have killed them."
The Commissioner, Central Division ( Mr. Robertson), " was told that

shortly after the rains, in many villages in the Shrigonda taluka, large
numbers of rats were seen dead outside, and even in their holes, covered
with a species of tick which appears to have killed them in large numbers.
Ticks do not attach themselves to dead bodies. On enquiry it was report-
ed that red ticks fastened themselves on the rats while alive and caused
their deaths."

The Collector of Poona writes : "the plague has now ( 21 February 1880)
ceased and in the Collector's opinion the rapid fall in niimbers killed is not
owing to rats having been virtually exterminated but is probably due ta
natural causes."
The Collector of Sholapur considers that if the rats had not been killed

the plague would have ceased all the same but the damage would have
been far greater. Possibly the later monsoon rain killed them off, but
Mr. Spry is sceptical as to the tick theory.
Khandesh, Satara and Belgaum suffered much less than the other dis-

tricts referred to.

It appears from the above facts that the concensus of opinion was that
the cessation of the plague of rats was due to natural causes and not to the.
measures which were taken by Government to exterminate them, but it is
admitted that the measures by which some 15 million rats were destroyed
provided relief for starving people and that they probably saved a large
amount of damage to the crops. It is not clear that the ticks were the
cause of the rats' disappearance. In regard to the anticipated plague in
the cold weather of 1920-1921, the question arises is pretention possiblenow? Would It be worth while to employ the Waddars m one or more ofthe districts which was most affected by the famine of 1918-19 to catch the
rats now m order to prevent a plague occurring next cold season ?

<xr.p7i^ iT 1 '^r^
y^'''^ ''"'' ^"^"^^y ^^" b«^^ carrying on elicited a.

KTt r 'J^Tr?'"''?™^*^^^^^*^*^'^ ^^"«"« species of rats found

tWp.S ?
hke to endorse Mr. Kinnear's appeal that specimens of all

tlLllL >:"]""'f.t""-^^^^
by determining to what

ZIZ^^Z ^J.^'^.'^gf^'^^^heir life history, it may be possible that in the

otrri:gfn%STr:ticwr^^
"^^^'^ '^'-'''^ '^ p---^ -«^ pi^g-^

Bombay, March 1920.

Presidency.

W. S. MILLARD.

i
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No. VII.—FEMALE BLACK-BUCK {A. CEBVICAPRA) WITH HORNS.

I enclose photo of a freak Black-buck doe shot by me in the Mainpnr
District (U. P.) in 1908 I am sure the photo

will interest members of the Society.

Fategakh, U. p.,

31st January 1210.

E. G. BROWNE.

'€

•mmmm
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No. VIII.—ABNOKMAL SAMBHAR HORN.

^'I enclose a photograph of an abnormal Sambhar Antler in the possession

of E, A. Sweetenham, Esq., of the Somerford Orchard, Ramgarh, Naini Tal

District, U. P. He got it from a man at the foot of the Hills and the latter

said that the Antler had been picked up in the Bhabar, a tract between
the foot of the hills and the lower-lying Terrai further to the South. I

liave never seen anything like this type of abnormality. There seems to

me hardly any doubt, but that the animal who carried this, or a pair of such
Antlers, must have been a Sambhar as the beam and tines are clearly of

this variety of the stag or deer family.
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The dimensions are as follows :

—

Round beam just below the place where the
abnormal growth begins .

.

. . . . 8^ inches.
Round beam iust above burr. . . 73

The outer curve to tip of longest tine . . 33
The abnormal growth measured in a direct

line from beam is about 6 or 7 inches.
The length is a fair size of Antler for the

locality though larger have been seen.

St. Qdentin, Naini Tal, U. P., G. TATE.
16th August 1919.

[Further references to abnormal Sambhar horns may be found in our
Journal, Vol. XVII, pages 845, 846 and 1020 and Vol. X, p. 534.—Eds.]

No. IX.—BIRDS OF DIFFERENT SPECIES NESTING IN COMPANY.

With reference to Mr. Allen's note on page 1044 of Volume XXVI, it

may be of interest to record that in the Ferozpc re District on the 31st May
1 came across a medium sized Shisham tree containing nests as follows:

—

About 15 feet up. The Black Drongo [Dicrurus ater), 4 eggs.

About 1 foot higher up. The Red Turtle Dove {Oeno2)0]]elia tranquebarica)

,

2 eggs.

About 4 feet higher still. The Southern Green Pigeon {Crocopus

cJilorogaster), 2 eggs.

And finally, about 30 feet up, the Madras Red-vented Bulbul (Molpasfes

hcemorrhoiis) , no eggs but bird sitting in nest.

The tree was in the compound of a Oanal inspection bungalow, and, like

many others in the compound, had partly withered for want of water, the

bungalow being situated on a sand hill well above the level of the Canal.

Below, on both banks of the Canal were rows of fine trees, providing, one
would think, far more suitable nesting sites. I imagine that the Drongo
chose the withered tree, and the others followed suit to obtain the benefit

of his efficient " Chowkidari ".

Lahore, H. W. WAITE,
I2th April 1920. Indian Police.

No. X.—CURIOUS NESTING SITE OF THE INDIAN HOOPOE
{UPUFA INDWA).

There is adjoining the cattle pound at Chakwal in the Jelum District a

mud building used for storing bhusa. This has no windows and a single door,

which does not fit properly. The building remained empty for some time,

and although the door was kept fastened there was room enough between

it and the threshold to allow Hoopoes to creep in and out, which they were

seen doing on several occasions. Eventually, on the 8th May, the door was

opened, and 8 Hoopoe's eggs discovered, laid amongst the litter of bhusa on

the floor.

Lahore, H. W. WAITE,

l'2th April 1920. Indian Pelice.

No. XI.—BREEDING OF BLACK-NECKED STORK.

{XENORHYNCRUS ASIATICUS).

I send you the following note as it may be of interest. On the 10th

December last, I saw from my tent door a Black-necked Stork,
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Xenorhynchus asiaticus, standing on the edge of her nest. She had just

flown up from the jheel a little way off and after a bit she settled herself

into the nest. I was unable to visit the nest then but next morning I

went to the nest, taking a man to climb. The bird was on the nest but

flew off as the man went up. On his approaching the nest, to my surprise

two nearly full grown young birds got up in the nest, and as the man got

close, flew off; they were very shaky and wobbly, evidently their first and

a ' forced ' flight. The man went on to the nest, and to my surprise said

there vras an egg. I told him to bring it down, thinking it was an addled

one, but on his reaching the ground 1 saw there were two eggs. On blowing

them they proved to be perfectly fresh. Surely this is most curious ?

GoNDA, llth March 1920. F. FIELD.

No. XII.—EGRET AND LIZARD.

I witnessed this morning what appeared to me a rather astonishing

performance on the part of a common white Egret (Paddy bird or Bogla.),

When I first noticed it, it had caught either a Chamaeleon or a Lizard at

least a foot long. This creature was struggling furiously in the Egret's bill.

It repeatedly succeeded in escaping but was always recaptured after

running a few yards. After a bit its struggles became feeble and I noticed
that it was then always caught by the head, whereas at first the bird caught
it by any portion of the body it could catch hold of. The Egret now
started to try and swallow its head first. The head and front legs went in

but it began to struggle furiously with its hind legs and long tail sticking
out. The commotion that went on in the bird's neck was now extraordi-
nary to witness. It looked as if the lizard's head or legs must break out
through the neck. Several times a black patch appeared on the neck of the
bird which looked like the lizard's head coming through but it was only that
the skin was stretched very tightly and the colour of the lizard or skin
showed through the feathers. At last after fearful efforts the hind legs
also went down. The bird then stood working its neck, in which the
bulge could still be seen, up and down for about ten minutes. After that it

flew away none the worse. When the bird stood holding the lizard in
its bill the latter looked quite as long as the bird itself and I would never
have beheved it could have been swallowed.

Khtjmti, Ranchi Dist., H. R. MEREDITH, i.c.s.

Chota Nagpur, 13^^ May 1919.

No. XIII.—COMMON POCHARD {N. FERRINA) AT BANGALORE.

Last Sunday Captain W. Le C. Brodrich while out with me shot a
male Common Pochard {Nyroca ferrina) in full plumage. Is it not very
rare for this bird to be found so far south as Bangalore ? Both Oates and
Finn say that he is not found south of Bellary.

E. O. KING, Capt., i.a.k.o.
Bangalore, 10th March 1920.

[Stuart Baker in " Indian Ducks and their allies" says that the ocour-
rence of these birds in Mysore is very rare

—

Eds.]

No. XIV.—MESOPOTAMIAN BIRD NOTES.

With reference to the Revd. F. C. R. Jourdain's remarks on my notes, ©n
Mesopotamian birds, I submit the following in reply.
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Previous to collecting for the British Museum I collected for the Karachi
Museum, sending specimens from Ormara (Mekran), Bushire (Persia) and
Fao(Me8pot).
Among the specimens sent to the latter institute, was one of a Warbler

which was identified as Scotocerca inquieta or to be more correct that name
was supplied to me for the specimen sent ; at the time 1 was not in a posi-

tion to know that this was an error and accepted the identification as
being correct, hence my labelling the eggs sent to the British Museum as
belonging to this bird. It was onlj' on receiving Dr. Bowdler Sharpe's list

published in the Ibis that I knew an error had been made.
Some years later I came to know that some of my specimens from the

Gulf got mixed up in the Karachi Museum with some others collected in

Sind, with the result that certain specimens from the Gulf were included
in the Sind Fauna, and I conclude a specimen of Scotocerca inquieta

collected in Sind, was taken as part of my Fao collection, which will ac-
count for the wrong name being supplied to me.
As to Mr. Jourdain's remarks that Hypolais imllida and not K. lanrjuida

breeds in Fao, he is probably correct, for I accepted Dr. Bowdler Sharpe's
identification and concluded, without examination, that all the Hypolais
were lanc/uida, as certainly were the two I sent home, thus havin^^ as
I thought established the breeding of H. languida.

Lanius/allaa, 1 csinnot see that confusion is made worse; Dr. Sharpe
originally identified my specimen as falla.r, later on he thought he had
made a mistake and changed the identification to assijnilis. These names
were widely used at the time, but since the revision of nomenclature they
have been discarded for the prior names of aucheri and j^allidirostris,

respectively, both of which birds are known to occur in Mesopotamia. At
the time Dr. Sharpe wrote, these grey shrikes were not so well understood
as at present and his confusion of the two races is understandable. As to

which race my specimen belongs, Mr. Jourdain can easily satisfy himself,

as the specimen should be in the National Collection.

Hartert in "Die Vogel des Paliartic J anna", page 450, gives falla.v as a
synonym of L. aucheri, 1853, and on page 4i'9 ibid states " assimilis. Brehm,
1854

—

pallidirostris . Casein 1852 ".

Cumming's Chat— I did not know such a bird existed till about 1908,

when asked by a Collector for some skins of <S'. cummin;/i—the red-tailed

Chat—beyond this I knew nothing of the bird till within a few months ago

Capt. Ticehurst gave me a description and particulars of it. Dr. Bowdler
Sharpe never informed me of the correction and as he identified all my
specimens sent to the British Museum, I naturally concluded that on going

over the chats at a later time, he identified the bird as new and named it

after me.
I have always felt that this would prove to be an individual variety,

until I found out that Dr. Hartert in his " Vogel des Paliartic Fauna "

states that more than one specimen has been secured.

As to Garrula, I do not know what puzzled Mr. Jourdain for as far as I

can now recollect, my notes are correct as applying to Fao. The Euro-

pean bird was plentiful as a bird of passage at the time stated, while the

Indian bird was a rare visitor actually at Fao, but it may be more plenti-

ful above this station; at no time did I come across more than one or two

birds within twenty miles of Fao and then not as a resident.

The nestlings received by me were taken by an Arab about 30 miles up

river beyond Fao.
Possibly the Indian bird comes to breed in Mesopotamia for I feel sure

the winter is too severe for it to remain on.

W. D. CUMMING.

Karachi, 7th February 1920.
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No. XV.—THE GREAT INDIAN HORNBILL {DICROCERROS
BICORNIS).

Members of the Society and others who have had the pleasure of visiting

our small Museum will be sorry to leara of the death on Monday evening,

the 3rd May, of the Great Indian Hornbill which had lived in the Museum

since August 1894 and was always a source of interest and amusement,
'< William ", the name affectionately given to this bird, was certainly an

appropriate one for if ever there was a big Bill it was to be found here.

The power behind this enormous beak is used in the case of the free bird

for many purposes amongst which may be mentioned the provision of a nest

for the breeding season, but in captivity it was principally used to draw

attention to its owner's wants and the noise the bird made by hammering

at the roof or sides of its cage (an old disused temporary bath-room) would

arouse even the most inattentive of its attendants and servants.

There is a story that many years ago a lady was beiug shown round the

Museum by Mr. ii'hipson, who was then the Honorary Secretary, and on

arriving at the Hornbill's cage the lady was told " You know that bird has

something in common with some ladies. He paints himself every day" "Ah
Mr. Phipson you won"t catch me. I have been told of the stories you tell

to visitors " was the lady's reply. Mr. Phipson's was " My dear lady it is

the tirst true story I have told you since you entered the Museum."
Whether it was the first or not cannot now be proved but true it was.

The Great Indian Hornbill makes good use of the gland, called the
' Uropygial,' above the tail feathers from whence exudes an oily yellow

pigment. The bird laying back its head on to the gland would cover its

big casque with the yellow paint and take great pride in the operation.

The pigment no doubt served to preserve the horny substance of the casqtie

for it is a curious fact that whilst the bird has been named from dead
specimens the " concave" casque hornbill—in the living specimens the

casque is convex. In the dead specimens the centre of the casque has
collapsed.

The Hornbill's original home was Karwar and he was presented to the
Society in August 1894 by Mr. H. Ingle. In his early youth "William "

was a famous cricketer and could be relied on to equal a Presidency cricke-

ter in his capabilities as a field. Of late years, owing either to old age or

perhaps approaching blindness, he seemed however unable to catch any-
thing and the old system of feeding had to be changed and, instead of the
fruit on which he lived being thrown to him, the dish had to be held up
to him from which he would select those fruits which seemed to his sensi-

tive beak to be sufficiently succulent. In the day time, when he could be
observed, " William " hardly ever condescended to take food placed on the
floor of the cage.

On only one occasion did this Hornbill ever depart from his life long
abstinence from drink of any kind, and on the occasion in question it was
force majeure. He had playfully extracted a lighted cigar out of a friend's

mouth and swallowed it. Mercifully the cigar was promptly extinguished
in the process as in order to make the bird disgorge, brandy was poured
down its throat

!
All the liquid nourishment these birds require is obtained

from the fruit they eat.

" William " was supposed to have been about six months old when he
came to Bombay—so was about 26 years old at the time of his death. He
has been carefully skinned and will be sent to England to be mounted by
a skilful taxidermist and will eventually occupy a prominent position in the
Natural History Museum which it is hoped Government will soon build.

R. A. SPENOE.
BoMBiY Natuiial History Society's Museum,

5th May 1920. /j;
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No. XVI.—SUPPRESSION OF THE NAME OF THE SNAKE
DESCRIBED BY ME AS OLIOODON EVANSI.

In Volume XXII, page 514, of this Journal, I described a new snake
under the name Oligodon evansi, the type of which was preserved in our
Society's collection. Mr. Prater has drawn my attention to the similarity

between this and specimens of Trirhinopholis nuchalis Boulenger, and
suggests that Oligodon evansi is not a valid species. I have revised my
notes, and find that Mr. Prater is quite correct, so that my name calls for

suppression.

Bangaloke, 3rd May 1920. F. WALL, Lieut.-Col., i.m.s.

No. XVII.—OCCURRENCE OF THEOBALD'S KUKRI SNAKE
(SIMOTES THEOBALDl) IN ASSAM.

Among the snakes recently presented to this Society by Mrs. Jackson,
Tura, Assam, is a specimen of Simotes theobaldi. Dr. Boulenger in the
Fauna of British India, Reptilia, gives Pegu, U. Burma, as the habitat of
this species. Its occurrence in Assam is worthy of record.

Bombay Natural History Society, S. H. PRATER.
'ird March 1920.

No. XVIII.—COBRA WITHOUT THE CUNEATE SCALE.

Since getting back here I have looked up my notes about the cobra whose-

head I left with you. It was killed on April Ist, 1920. It was 3'-G" long,

and had all normal characteristics except it lacked the cuneate scale. 1

may note that it had no occellate marks (var cceea). I have now had.

14 cobras (the longest 5'-2i") brought me here and not one has had
occellate marks. At Manpur (14 miles south of Mhow Cantonment) which.

I left in March 1919 I used to get both ccBca and typica.

The other cobras 1 saw in the Museum which had no cuneate scale were
not the ordinary species but banded {fasciata ). So perhaps this case-

is unusual.

Bhopal Agency, Sehore, C. I., C. E. LUARD, Lt.-Col.

11th April 1920.

No. XIX.—on THE BREEDING OF THE CHECKERED WATER
SNAKE {TROFIDONOTUS PISCATOIt.)

On April ISth I had a Tropidonotu,^ piscator 2 (var., guincunciaius) brought

me. She was brought alive with 80 eggs. These examinations shewed
were quite lately voided. Each egg tvas ^" to f" long, white, but not glossy..

As this seems late in the year I record it.

Bhopal Agency, Sehore, C. I., C. E. LUARD, Lt.-Col.

I7th April 1920.

No. XX.—THE MYSTERIOUS ' JHOOR.'

During a recent tour through the Gir Forest I overheard a conversation

between the forest guards and the cattleherds regarding a strange beast

that is supposed to inhabit the deep pools in the forest rivers. I ques-

tioned a large number of men who have spent all their lives in the Gir,

including Hebat Jamadar, the famous old warder of the lions (now very old,

feeble, and probably ninety years of age) and made the following notes. It

would be of interest to know if such a belief exists in ctlier parts of India.

" The beast is named the Jhoor, lives in the deep rocky pools scoured

out in the beds of the big rivers, and is very seldom seen as it never leaves

the water. Hebat and two other men declare they have seen it. It pulls
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in the largest buffaloes when they go clown to drink. If the buffalo should

be recovered after a few days, nothing but the skin and bones remain, with

a large puncture in the abdomen through which evidently the flesh has been

extracted. The Jhoor has a body closely resembling a large turtle, with a

long neck, and snake-like head, and four very long flexible legs or tenta-

cles. It seizes its victims by the nose and winds its tentacles round the

four legs, places its carepace under the chest of its prey, and levers it into

deep water,"

I am of opinion that this strange beast is a myth. The deep pools are

infested with huge crocodiles which are very destructive to cattle and pull

in the largest buflaloes. In several places villages have been deserted

owing to the decimation of the flocks by crocodiles at the drinking pools,

and the danger of children being dragged in. The Jhoor, 1 am afraid,

carries on his head the sins of his more tangible brother, the crocodile.

JuNAGADH, Uh March 1920. B. BROOK FOX.

No. XXI.—LARGE CARP FROM MESOPOTAMIA.

T enclose a photo, which may be of interest to you of a 140 lb, TigrisSalmon (so called) which 1 caught on a 2" spoon at Samarra on 21st
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September 1919. I believe this to be a record as regards tLe size of the
tish caught spinning, though I know much larger ones have been caught on
meat and " atta ".

The fash is a species of Barbel, but 1 should like to know its correct name.

Head Quarters, 17th Divisiok, F. B. LANE Major.

Mesopotamia,

1st November 1919.

[Photos of large Carp from Mesopotamia appeared in our Journal,
Vol. XXVI, No. 2, p. 679. The name of the fish is Barbus sezc/?—Eds.].

No. XXII.—A NEW HAWK MOTH.
When on leave in Mussoorie in 1918, I found eggs of a Hawk moth,

and young larvae. Being suddenly ordered away, I only obtained two
moths, one of which was later smashed uj) in the post. The last one
reached home safely, and proves to be a new species.

If any member who is visiting Mussoorie or other stations close by
during the rains would care to help, I will let him know where he can get
eggs and larvae. The British Natural History Museum would like a series

of moths, and incidentally he could get some for himself and the Society.

The larvte are easy to rear, or if eggs were sent to me I would rear them.

F. B. SCOTT, Major, i.a.

Ferndale, Shillong,

2nd March 1920.

No. XXIII.- STRANGE FIND OF THE LARVA OF THE BUTTERFLY
{TEINOPALPAS IMPERIALIS).

I was riding up to Sukia, elevation 6,050 feet, when upon the road I

chanced to see this fine Caterpillar almost under my pony's foot. I

at once jumped off my pony and secured this unknown specimen, un-
known then to me, as I had often wished to get this larva of this fine

Butterfly, but without success from the Lepcha collectors. What the

Caterpillar was doing on the road puzzled me but alongside was a big Oak
tree and I had been told the larva of this insect fed on the Oak so it

may have fallen down after being attacked by some enemy bird or

lizard. I was also aware the larva fed on Daphne nepalensis, a large

shrub, the bark used by the Nepalese to make a coarse paper, the wood
sweet scented. Close at hand, as I expected at this elevation, I looked for

several shrubs and found Daphne papyracea or Wallichia (Chota Aryili, Nepa-
lese) and it may have been the Caterpillar was making for one of these.

Anyhow the larva looked fairly full grown. Plucking the leaves of the

Oak and '• Daphne" 1 put the insect into a fairly big bocc with plenty of air

holes. The Caterpillar was green with a large thick head, Papilio-shaped,

the tail was certainly aggressive when I took hold of it from the ground

which made me think I had got some Spingidse larva yet new to me. On
my ret rn home from Darjeeling 2 days after I was exceedingly pleased

to find che Caterpillar had turned into a soft pupa, a shape new to me, oval

greenish with a strange horn, this was enough to show me that it was no
" Sphingidae" larva. The date of turning would be the end of Septem-

ber 1918. The perfect Butterfly did not come out until the following

April 1919. 7 months in the pupa state. Whether this insect is second

brooded is diflicult to say, but I am inclined to think it is. Senchal is

the favourite hunting ground, catches are mostly made in August and end

of July by Lepcha collectors.

23
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In Lieut.-Colonel Bingham's book, Volume II, Butterflies, page 9, it is

recorded
" The larva of this magnificent butterfly, according to Mr. Knyvett,

feeds on Dlmime nipaleiisis, but so far as I know no description of it has

been published".

I trust to get hold of some larva this year as well as the larva of other

interesting Papilios.

OSCAR LINDGREN.
TuRzuM Tea Estate, Nagkispur p. o.,

Darjeeling Himalayan Railway,
April 1920.

No. XXIV.—LIFE HISTORY OF THE " BUPRESTID " LEAF
MINER {TRACRYS BLCOLOR, KERREMANS)
A PEST ON BUTEA FRONDOSA IN MYSORE.

[With a plate).

Introduction :

—

Butea frondosa trees (Dhak or Palas) are subject to the

attack of several insects, viz., leaf eating caterpillars falling under Limaco-
dids, Lycsenids and Sphingids, Coleopterous insects such as snout beetles

or weevils, and Buprestid beetles and pentatomid bugs. All the above are

only very minor pests excepting the Buprestid Beetle—a leaf miner—which
is assuming the form of a serious pest in the majority of the places where
Butea are found in Mysore State. The injury to the plants consists in

that the adult beetles feed on the leaves of the plant and that the
grubs pass their life as leaf miners feeding on the leaf tissue and forming
regular pockets in the leaves, the leaves having a blistered appearance.
Almost all the leaves of a plant are affected, they are unable to perform
their normal functions, and they look quite dry without even a tinge
of green matter and as a consequence many of the plants kept under
observation for 4 or 5 years have never made any appreciable growth at
all on account of this.

The adult. This beetle is a small oval wedge shaped creature, the head
and thorax being of a bronzy colour, the rest of a steel blue colour, with
4 or 5 wavey white lines marked across the elytra. It measures 5"25-5'5mm,
lengthwise and 3'25-35 mm. at the broadest part. The beetles are hard to
recognize on the plants as they cover themselves up with their excreta and
thus resemble the droppings of some small birds. The beetles are com-
monly found on the plants from about the end of April or the beginning of.

May and egg-laying and continuous breeding begins from now and con-
tinues up to about February-March There occur as many as. 4 or 5 broods
in a year.

Oviposition. The female beetle moves about the upper surface of the
leaves before egg laying and. when a spot is selected at the angle
formed by the junction of one of the veins with the midrib on the upper
surface of the leaves it first scrapes the epidermis of the leaf with .the.

mouth parts, lays an egg and then covers it with the dirty white excreta
with which the beetle is covered. The flattened oval eggs are Jaid singly
as well as in groups of 2 or 3, sometimes 4 or 5 on the upper surface
of the leaves. When the eggs are laid in groups they are usually laid
overlapping one another.

T/te Egg. The newly laid egg is colourless, flat, oval and measures
1-75 mm. to 2-25 mm. at its long axis and 1-25 mm. to 1-75 mm. at its
short axis. The egg remains colourless for 5 days and on the 6th day it
turns to a shining black colour and now the dirty white excreta with which
the egg is covered is plainly distinguishable. 13 days after the egg
turns to black, i.e., 19 days from egg-laying, the egg hatches out.
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T/ie Grub. Immediately on hatching, the grub which is of the charac-
teristic Buprestid form^— flat, round, wedgeshaptd, large head and thorax
and the body tapering to a point at the posterior end—splits open a
portion of the underside of the egg and begins to eat through into the
leaf tissue. The npper side of the egg remains quite intact. The wedge-
shaped, flat front portion of the grub is thrust into the tissue of the leaf

and the grub works gradually from side to side consuming the substance
of the leaf all the time without in any way injuring the epidermal layers
of the leaf and thus a small cavity is formed in the leaf. The grub goes on
widening the cavity gradully and feeding for about a month by which time
a fairly big pocket about half the area of the leaf is formed and pupation
takes place within this cavity now. The newly hatched out grub is 2 mm.
long and I mm. broad at the broadest portion. It is of a pale whitish colour.

The fully developed grub is of a dull white colour with a tinge of yellow
and measures 11'5 to 12 mm. lengthwise and2"V5 to 3'5 mm. at the
broadest part. The centre of the segments 2nd to the 10th behind the
head in the grubs, both on the dorsal and ventral sides are marked with
peculiar markings in black resembling "shirt" buttons. The larval life

is 29 days.

The pupa. Pupation takes place in the larval chamber. The pupa is

flat and brownish in colour and is 6 mm. long and 3"5 mm. broad. The
pupal life lasts 9 days. The adult beetle on emerging from the pupal
stage remains within the chamber for a few hours and then bites a hole

through the lower surface of the chamber and escapes ©ut and begins feed-

ing on the leaves.

Natural enemies. Found small black ants Camp'inotus sp. feeding on
freshly laid eggs. A very minute chalcid parasite parasitises the grub.

It was found to walk over the upper surface of the pocket of the leaf tap-

ping with antennae the difl"erent portions and finally bendirg its abdomen
to pierce the thin wall of the pocket and lay eggs on the grub.

Conchifiion. Considering the fact that no mention is made of any insects

afi'ecting Butei, frondosa plants seriously and this is one of the important

plants on which lac is raised in India, I venture to record the above facts

regarding this insect in the hope that lac growers in India will be parti-

cularly interested in the subject.

P. V, SUBRAMANIAM,
Assistant Entomologist,

Mysore Agricultural Department.

Bangalore, 15tJi March 1920.

^H In March, 1917, I came across a few peculiar onion bulbs of which three

^^Figs. 1-4) have been figured here. In external appearance these were

indistinguishable from other bulbs of A. cepa, but, on closer examination,

were found to diS"er in being easily compressible and in containing

abortive inflorescences (Infl.). It is a matter ol surprise that no similar

case of abortive inflorescence has been either cited or described in either

Master's Vegetable Teratology or any other available literature.

Although left for a fairly long time in a grocer's store, curiously enough,

these specimens contained inflorescences (Infl.) bearing full-sized (deter-

No. XXV.—A SHORT NOTE ON THE ATROPHIC ABORTION

OF THE INFLORESCENCE OF THE ONION {ALLIUM CEPA, L.)

( With two plates).



180 JOURNAL, BOMBAY NATURAL mST. SOCIETY, Vol XXVIU

mined by actual measurement) waxy-white flowers. Fig. 1 shows the

inflorescence (Infl.) inside the partiaUy opened bulb of specimen No 1.

Fi- 2 shows the scape (Sc.) (in specimen No. 1) which assumed quite a

curious shape. It deviated so much from the type, that, it became solid,

fleshy and stunted (its length being only 6-25 cm. whereas a normal scape

is 30-60 cm in length) and it bore the inflorescence along the whole of

its left side instead of bearing it on its top. The whole inflorescence thus

developed was wrapped up by a membranous covering (Memb.) with

prominent parallel nerves, A part of this membrane was found adnate to

the left side of the scape. This covering seemed to be nothing but a

modified form of a spathe. In the fourth specimen, which has not been

depicted here, 1 noticed two waxy ovate-lanceolate fleshy structures,

diflering in shape from all the other scale-leaves (Si.), adpressed to the

tiny inflorescence (Infl.) inside the bulb. Fig. 3 shows the two kinds of

inflorescence (Infl.) met with in specimen No. 2, in which a group of

flowers or fascicle (b.) arose directly from the stem below and a small

umbel (a), partially hidden by ' b. ' was borne by the irregularly z.gzag

solid scape (Sc) slightly twisted to the left. Except the basal part of a

withered normal scape (Sc\ seen also in Figs. 1—3) no trace of a fresh

scape is seen in Fig. 4, all the flowers (Fl.) having taken their origin

directly from the stem (St.). Dissections of the flowers (Fl.) from each

of the above specimens revealed the fact that, although etiolation had

taken place, owing to the partial exclusion of light, still, the perianth and
the sporopliylls were developed quite up to their normal size and shape.

Except in specimen No. 1 (in which the anthers appeared to have dehisced)'

the anthers in all the other specimens were found to contain scanty pollen

grains. Tue ovaries (' B ' and ' D ' in Fig. 5) were provided with either a

long-styled (D) or a trifid sub-sessile (B) stigma (intermediate forms being

noticeable in some of the flowers) and generally three compressed ovate

ascending and minutely pitted ovules (* F ' and ' E ' in Fig. 5) in each cell.

As the ovules, particularly those in specimen No. 1 were quite tough
(unlike functionless ovules which are easily compressible) and as in some
of the anthers the pollen-sacs were almost empty, it seemed probable that

at least some of the flowers were self-fertilised. Here, it is obvious, that,

no cross-fertilisation could have taken place at all.

Histological difl'erences between a normal (Sc.^) and an abortive scape
(Sc. in Fig. 3 ) were no less marked. The following were the main points-

worth noticing :

—

1. The epidermis (Ep.) of the abortive scape (Fig. 7) was thicker than
that of the normal scape (Fig. 6) and was provided with comparatively
larger cells, which were not of uniform size and shape throughout.
Whereas the cuticle (Cut.) was uniformly thickened in the normal scape, in
the abortive scape it was distinctly thicker on the outer or ' dorsal ' surface
than on the inner or ' ventral ' surface. Stomata (Stom.) were often present
in the epidermis (very clearly seen in longitudinal sections of the epidermal
region) of the abortive scape, whereas no stomata were generally found in
that of the normal scape.

3. The ring of sclerenchymatous cells (Scl. ) in the abortive scape
(Fig. 7) in which the vascular bundles (V. b.) lie scattered, was composed
of cells having walls thicker than of those in the normal scape (Fig. 6).

3. The vascular bundles (V. b.) in the abortive scape (Fig. 7) were
numerically less than those in the normal scape (Fig. 6), but proportionately
greater for the area supported by them.

4. Two distinct groups of large vascular bundles (V.^ b.^ ) were found
developed in the ventral area near the centre of the solid abortive scape
(Fig. 7), whereas in the normal scape (Fig. 6) the central portion was hollow.
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~j, A transition from relatively large rounded to small elongated cells

was distinctly noticeable iu the pith (P.) in the section of the abortive

scape (Fig. 7), whereas in the normal scape (Fig. 6), the cells of the inner-

most part were distinctly rounded and generally big.

It will be worth while to consider the causes which have contributed to

check the growth of the inflorescences in these specimens. It is quite

obvious that, as the bulbs were never planted out on soil and as these could

not derive any nourishment from any extraneous source, these had to

suffer ultimately from starvation. For the sxipply of the plastic materials

necessary for the development of the scapes, flowers and ovules etc., for the

continuation and preservation of the stock, the bulbs had to depend solely

on the reserve materials stored in the fleshy scale leaves (Sl.). These

being nothing but limited sources of supply, could serve to provide nou-

rishment only for a limited period of time. Although, stored in a grocer's

shop, still, these bulbs were not totally deprived of all those necessary

external stimuli, e.ff., Light, Heat, Air and Moisture, etc., which serve to

stimulate development. These forms of energy, however, were not, in the

long run, sufticient for inducing the production of normal development of

all the organs. Hence, we find that in specimens Nos. 1 and 2 (Figs. 1— 3)

abortive scapes were developed and that in specimens Nos. 2 and 3 (Figs.

3 and 4) some or all the flowers were arranged in sessile fascicles instead

of iu umbels. The reason why the scapes and flowers could not find an

opportunity of seeing the light of the day is this, that,—as much of the

vigour of these bulbs was spent, without being ultimately recouped, in

furthering the development of the inflorescences and scapes (where these

. were present) the pressure exerted inside the bulbs by these growing

organs was not sufticient to overcome the resistance oflered by the outer

•coating of dried scale-leaves. The thickened cuticle on the outer edge,

the thicker-walled sclerenchymatous ring in the cortex and the sub-central

vascular bundles appear to be nothing but the outcome of an effort, on the

part of the poorly nourished growing scapes, to gain an additional strength

1;o withstand the pressure exerted by the shrinking scale-leaves.

My sincere thanks are due to Dr. H. G. Carter, M.B., Oh.B., Economic

Botanist in the Botanical Survey of India, for some useful suggestions.

Explanation of Figures.

Fig. 1.—Specimen No. 1 partially opened to show the abortive inflores-

cence (Infl.) covered by a membranous covering (Memb.). Natural

size. .

Fig. 2.—A fuller view of the solid scape (Sc.) and inflorescence (Infl.) m
specimen No. 1. Natural size.

Fig. 3.—A portion of the scale leaves (SI.) removed to show the fascicle

(c.) arising directly from the stem and the zigzag scape (Sc.)

supporting an umbel (a) in specimen No. 2. Natural size.

Fig. 4.—Some of the frontal scale leaves removed to show the fasciculate

inflorescence (Infl.) in specimen No. 3. Natural size.

Fig. 5.—A flower from an abortive inflorescence dissected to show the

diflTerent parts. (A) Front view of a flower without the ovary.

(B) Side view of an ovary. (C) Front view of an ovary. (F-)

Transverse section of an ovary. (F) Ovules. All magnified.

Fig. 6.—Transverse section of a normal scape. Magnified.

"Fig. 7.—Transverse section of an abortive scape (Sc.) from specimen

No. 2 (See Fig. 3). Magnified.

P. M. DEBB^RMAN, b. sc, m.k.a..s.,

Systematic Assistant in the

Botanical Survey of India.
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EDITORIAL.

Members will learn with regret of the retirement of Mr. Millard from the

post of Honorary Secretary. Mr. Millard became Joint Honorary Secre-

tary with Mr. Phipson in 1898 and took on the work single handed when

the latter retired hi 1905, and he remained Honorary Secretary until April

1919 when he retired to England on medical advice. Those who have been

brought in contact with him realise the extent of the Society's obligation

for the manner in which he'.has conducted its affairs for the last 20 years.

To use his own words "To him it was a labour of love ". Unsparingly he

devoted his time and energy to the advancement of the Society's interests

and we are glad the Journal enables us to record the Society's gratitude.

Although Mr. Millard has retired from India he is continuing to work

for the Society, and in England will act as our representative. There is a

great amount of work to be done at home in connection with the forth-

coming publications of the Society and with the selection and choice and

approval of plates. All this Mr. Millard will look after, and he will be in

close personal touch with the officials at the Natural History Museum and

at the Zoological and Botanical Gardens. Members in England who would

like to communicate with Mr. Millard on Society's business should address

correspondence to c/o Grindlay and Co., London.

Another loss sustained by the Society has been the resignation of Mr. N.

B. Kinnear from his post as Keeper of the Museum and one of the Editor&

of the Journal. Mr. Kinnear joined us in 1907 and the care of the

Museum remained in his hands till October 1919 when he went to England
on 6 months' leave. Mr. Kinnear did splendid service for the Society not

merely in the Museum but also in the way he encouraged members to

collect for us and helped them in their difficulties. During the war Captain

Kinnear was Intelligence Staff Officer to the Bombay Brigade but, despite

the long hours of work this entailed, all his spare time from military duties-

was given to the Society. During the periods Mr. Millard was on leave

Mr. Kinnear acted as Joint Honorary Secretary, and at these times the

Editorial work of the Journal fell mainly on him.

At a Committee meeting held on the 22nd of March 1920 it was resolved

that a vote of thanks be passed to Mr. Wroughton for his work on behalf

of the Society at the British Museum, particularly in connection with the
Mammal Survey.
A similar vote was recorded in favour of Mr. T. B. Fry for his work at

the British Museum in keeping the registers and identification lists of the
Mammal Survey specimens sent home.
The pages of this Journal have for several years past recorded some of

the work done by Mr. Wroughton, but only those actually working in

connection with the Society knew the amount of hard, willing, and en-
tirely honorary work these two old members have put in for the Society.
We have recently received a letter expressing the thanks of the Trustees

of the British Museum for the donation of several interesting specimens.
These included mammals from India, Burma, Persia and Arabia, and among
them were the skin of a rare Flying Squirrel {Eupetaurus cinereus) from
Ohitral, a female example of the new form of Blood Pheasant (Itharjenes-

hurseri) from near Htawgaw, between the Kachin Hills and China, and 51
small mammals from Persia, collected by Col. J. E.B. Hotson, CLE. , in-
cluding the type of a new Bat {Myotis myotis risorius).

Members resident in England will be interested to learn that the Com-
mittee have decided to open a Banking account in London in the name of
the Society, with the National Bank of India there, and to accept subscrip-
tions from members resident in England at two shillings exchange, so that
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the annual subscription, including postage on Journals and registration is

£1-15-9 payable in London. Members in England having money trans-
actions with the Society are asked to pay cheques drawn on English Banks
into our Bankers at home, and so obviate any loss to the Society throuo-h
varying exchange.
We would draw the attention of members to the appeal from Mr. E. C

Stuart Baker for information regarding eggs and nesting habits of Partrid-
ges, which he requires for his paper on these birds in his serial on Game
Birds now current in the Journal. It would be very advantageous if

members who have the opportunity for making observations or collecting
eggs would communicate with Mr. Stuart Baker. It is on the activities of

its members that a Society like ours must chiefly rely. It is due to their
efforts that so much has been accomplished in the past and we look to their

continued assistance and support in the future.

Butterfly collectors will be interested in Col. C. H. Ward's ofler of a
collection of Indian butterflies. Col. Ward has been collecting for several
years and his collections offer a great opportunity to members interested.

With the view to assist in the ready identification of poisonous snakes,
the Society has in course of preparation a chart by means of which pois-

onous and non-poisonous snakes may be readily distinguished. The use of

technicalities has been entirely avoided; the object of the chart being to

oft'er to the layman, by the use of simple diagrams, an easy method by
which he may tell whether a snake is poisonous or not. The chart has
already been approved by several Provincial Governments for use in their

schools and hospitals and dispensaries. For the individual member we are

preparing a folding pocket chart which he can carry with him on shikar

trips or for use on occasions when information on this point might be of

vital importance. For the medical cure of snake bite it is essential that

the species of snake should be known. Generally the snake which caused
the injury is killed and by means of this chart an easy method of identifi-

cation will be found. Instances are on record where people have died of

fright after being bitten by a perfectly harmless species. Such a chart as

this should go far towards spreading knowledge of a subject which is of great

importance to people resident in India. We expect to have copies ready
by next cold weather ; the price will be low and members can register

their names for copies now if desired.

Mr. Stuart Baker is preparing a Hand List of the Birds of the Indian

Empire which will summarise the extent of our present day knowledge of

Indian Avifauna. The list will show the various races, will include the many
recently described species, and will give short notes as regards distribution

and locality where the types were obtained. The list will be published'ln

our Journal and on completion will be issued separately and ought to be a

welcome addition to the library of all those interested in ornithology,

A similar list is being prepared by Col. Wall in connection with the

snakes. Both these lists will be useful supplements to the volumes in the

Fauna of British India Series which, owing to the advancement of our

knowledge in recent years, have in many instances been rendered practi-

cally obsolete.

Members who were in Mesopotamia, and those especially
_

who

helped with the collection, will be sorry to learn that the Society's

entire collection of Mesopotamian Lizards was lost in transit after having

been identified at the British Museum. We take this opportunity of

appealing to those still stationed in Mesopotamia to remedy the loss by

sending us fresh specimens. Specimens should be put into fairly strong

spirits of wine and after " pickling " for some time they can be taken out

and wrapped in cotton soaked in the spirit, and soldered up in a tin for

despatch by post.
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The various collections of Birds, Mammals, etc., from Mesopotamia are

now all in England where they are being worked ont. The lists of identi-

fications will be published in the Journal and on completion of the whole

Mesopotamian series they will be bound together and be available as a

separate publication, and as such will form a handy work on the Fauna of

that country.

It is hoped that these editorial notes, which it is proposed to continue,

will by giving members a wider knowledge of our affairs and activities

increase their keenness and interest, as it is on these that the life and

progress of a Society like ours depend.

Capt. J. A. Budden wrote to us from England a short time ago with re-

gard to the Journal, and in his letter he says—" I fully understand that

your Journal is for the scientific advancement of Natural History in India

but T make a plea that you cater for the ordinary lover of the jungle.

Why not get known reliable members to write popular articles on their

shoots and observations, etc., which would be full of interest to many sub-

scribers who are out of touch with the highly scientific side of Natural His-

tory. Many Forest Officers—good observers, hunters and writers—would
interest us all."

Capt. J. A. Budden's suggestions are excellent and there is no doubt
that many of our members could send us very valuable articles which would
be of an intensely interesting nature and whilst valuable from the scientific

point of view would appeal to the ordinary non-scientific member. Our
trouble in the past has been that so few of our members who can write

could be encouraged to write. The Miscellaneous Notes at the end of each
number offer a means for bringing about the end aimed at, and we appeal
to all members who have facilities for making notes and observations on
Natural History subjects, either on shikar trips or any occasions when
brought in contact with Jungle life, to send in tlieir observations. Help in

this direction will tend greatly to popularise the Journal and so would be
to the advantage and benefit of our Society.
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PROCEEDINGS

OF A MEETING HELD ON 22nd JANUARY 1920.

A meeting of members and their friends took place on Thursday, the
22nd January, Colonel C. H. Ward presiding.

The election of the following 53 new members since the last meeting was
announced :—Mr. Bjarne Hagem, Bombay ; Mr. E. Chappie, Bankok ; Mr.
George Brown, Ceylon; Capt. A. B. Gibson, Bombay; Lt.-Col. M. Hen-
derson, Quetta ; Capt. R. G. Bignell, Aden ; Mr. R. W. D. Willoughby,
I.C.S., Khery, Oudh ; Mr. H. R. Cox, Simla ; Lt.-Col. H. Brooke Smith,
D.S.O., R.F.A., Bombay ; the Mess President, Officers' Mess, King's
Own Yorkshire Lt. Infy., Mhow, C. I. ; Lt. W. H. C. Jones, Belgaum

;

Major E. H. B. Stanley, I,M.S., Lahore Cantonment; Major G. Petit,

R.A.M.C, Bombay ; Major P. B. Arbuthnot, I.A., Secunderabad ; Mr. A. R.
Ubsdell, Calcutta,- Lt. A. P. Beatty, JuUunder ; Lt. R. E. Boothby,
Meerut, U. P. ; Capt. W. R. Ward, O.B.E., Bombay; Sir Lakhajiraj,
K.C.I.E., Rajkot; Mr. G. S. Napier-Ford, Vandiperiyar ; Mr. Malik
Sahim Abdul Haq, Jullunder ; Capt. E. C. Sylvester, R.F.A., Vandi-
periyar ; Miss L. D. Greene, M.A., Lahore ; Mr. C. F. Cunningham, Bom-
bay ; Mr. C. S. Chaston, Topolia, P. O. ; Lt.-Col. A. W. N. Bowen, R.A.
M.C., Ahmednagar; Mr. K. B. Mazagonwalla, B.A., Bombay; Mr. H. F.

Lodge, Bombay ; Mr. C. F. C. Steward, Mirik, P. O. ; Major Sidney Smith,
R.G.A., Karachi; Mr. Chas. F. Morris, Bombay; Mr. A. N. Campbell,
Bombay ; Dr. R. N. O'Moynan, Bilaspur, C. P. ; Mr. L. E. Aspinal, Rangoon

;

Mr. E. C. Dowson, Ceylon; Lt. J. G. Miller, Kandri ; the Librarian, Bu-
reau of Science, Manila, P. I. ; Mr. W. G. Beagle-Atkins, Sadiva ; Brig.-

Genl. A. C. Wauchope, Mesopotamia ; Major D. G. Oliver, Bombay ; Thakur
Rameshwar Singh of Bandanwara, Ajmer ; Mr. E. E, G. L. Searight, Bom-
bay ; Mr. E. G. Browne, Fatehgarh, U. P. ; Mr. P. G. Gilliam, Bagdogra,
P. O. ; Mr. T. E. T. Upton, Calcutta; Mr. J. J. Macpherson, Jalpaiguri

;

Mr. R. C. Lowndes, Bombay ; Mr. C. Dover, Calcutta ; Mr. C. M. Harlow,

I.F.S., Calcutta ; Mr. Allan Mackenzie, Bengal ; Mr. W. H. Woodhouse-
Adolphus, Coimbatore ; Capt. H. Bullock, LA., Salonica ; and Major H. R.

P. Dickson, C.I.E., Bahrain.

The following contributions to the Museum were received since the last

meeting :

—

Contribution.
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Contribution. Locality. Donor.

2 Ohinkara
benetti).

12 Mammals
1 Bird skin

skulls {Gazella

:}

6 Blackbuck {A. cervicapra)

Hamster [Cricetulus sp.)

Fox (Vulpes sp.)

Little Malay Chevrotain {Tra-

gulus k. ravus).

Pine Marten {M. flaviguld).

Weasels (Mustela canigula)

Bat (Pepistrellus sp.)

Mammals, 2 Birds and
nests with eggs.

Wild Dog (C. dukhunensis)

Hamster (Cricetulus sp.)

Pigmy Shrew [Fachyura sp.).

Pale Hedgehog (alive) {Urina-

ceus micropus)

.

Bat {Myotis sp.) in al.

Coronetted Sandgrouse
P. coronatus).

Turnstone {S. interpes)

Small Mammals .

.

. . j

Birds' skins . .

Wood Snipe (G^. nemoricola).

Birds' eggs

Pale Harrier (C. cyaneus) . .

Birds . .

Cutch .

.

Ceylon

Dhar, C. 1.

Menjil, N. Persia.

Mesopotamia
Tavoy

Simla

Imaw Bum Range
N. Burma.

Hasimara, Bhutan
Duars.

Kasin, N. Persia.

Mesopotamia
baroda

Darjeeling

Punjab, Sind and
Baluchistan.

Mesopotamia and
the Punjab.

Chapra ,

.

Museyeh, Meso
potamia.

Do.
Basra

1 Wood Snipe {G. nemoricola)

1 Short-toed eagle {C. gallicus).

2 Goosander {M. castor)

1 Black-barred Oat Snake
{D. cynodon),

9 Snakes
1 Banded Coral Snake

(C. macclellandi)

,

1 Snake (Aspidura
procta).

2 Shrimps and 1 Fish
1 Scorpion and a few insects,

etc.

Imphal, Manipur.
Thana, Bombay. .

Garhwal
Tura, Assam

Do.
Maymyo, Burma

H. H. The Rao of

Cutch.

M. J. W. B. Good-
fellow.

H. H. The Maharaja
of Dhar.

Capt. CM. Ingoldby
Lt. W. H. O. Shortt

Mr. C. Hopwood.

Mr. A. E. Jones.

Mr. F. K i n g d o n
Ward.

Mr. H. V. O'Donel

Capt. P. A. Buxton.
Capt. E. A. Glennie.

Dr. R. N. Jadav.

Mr. O. Lindgren.

Capt. C. Ticehurst.

Major F. E. W.
Venning.

G. J. Monahern.
Capt. 0. R. Pitman.

Capt. T. R. Livesey
Major W. M. Logan
Home.

Mr. C. Gimson.
Mr. W. R. Clarke.

Capt. A. S. Brooke
Dr. J. Ahlquist.

Mrs. Jackson.
Lt. B. H. Hayes.

<rac% - Haputale, Ceylon. Mr. James Erskine.

Madras .

.

Mesopotamia
Mr. Rodgers.
Lt.-Col. H. D.

Peile, I.M.S.
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Minor contributions from:— Capt. H. R. Rishworth, Mr. 0. Beesou J.
Erskine, H. French, Mrs. Jackson, Lt.-Col. Tupe, O. C. Ollenback, Major
Kiinhardt, R. E. Haslam, Col. A. B. Dew, O. Linclgren, Capt. F. B.
Scott, Lt.-Col. A. W. Bowen, Mrs. Cocke, W. R. Clarke, T. H. Cameron,'
J. Makeig Jones, Mr. Ackworth and Mr. Baretto.

CONTRIBUTIONS TO MUSEUM.

The Society has to acknowledge a large number of contributions received
since the last meeting. Our thanks are due to Col. J. E. B. Hotson for
his continued efl'orts on our behalf, his recent collections from Baluchistan
have been of great scientific value, several new forms and species having
been discovered. The Society has since received from him a further
consignment of 213 mammals, several birds and pressed plants obtained
around Shiraz in Southern Persia.

EXHIBITS FROM MESOPOTAMIA.

Since demobilization the number of contributions from Mesopotamia, &c.,

has dwindled down, but the Society still continues to receive some speci-

mens. Among these are 28 bird skins from Major W. M. Logan Home
and 23 from Major F. E. W. Venning ( the latter number including a few
skins from the Punjab ). Several birds' eggs were presented by Capt. C.

R. S. Pitman and a Pale Harrier from the banks of the Euphrates by Capt.

T. R. Livesey ; Lt. W. H. O. Shortt sent a fox from Baghdad and Capt.

Glennie, a Pigmy Shrew. A Scorpion and a few insects were contributed

by Lt.-Col. H. D. Peile, I.M.S. The Society has received a number
of skins of that curious rodent the Grey Hamster [Cricetulus). The
Hamsters are Palsearctic and yet have been recognised as practically

identical with a genus found in North America, formerly described under
the name Sesperomys. A large series of these were received from Col.

Hotson and specimens have also been collected for us by Capt. P. A. Bux-
ton, R.A.M.C. Capt. C. M. Ingoldby, R.A.M.C, and Capt. C. B.

Tichurst, R.A.M.C, from Persia and Baluchistan.

EXHIBITS FROM INDIA, BURMA AND CEYLON.

The most outstanding feature of our contributions from within Indian

limits is a collection of skins from Mr. J. P. Mills, I.C.S., Mokokchung,
Assam. Mr. Mills' collection includes examples of the White-handed Gibbon,

Small-toothed Palm-Civet, Ferret-Badger, various Tree Shrews and Bamboo
Rats. Another valuable collection is that obtained for us by Lieut. Kingdon
Ward in the Imaw Bum Range on the Burmo-Yunnan frontier. Among the

specimens sent are examples of Anderson's Squirrel, several Brown-toothed

Shrews, Pere David's Vole, a Weasel and Bamboo Rats. A Chinese Blood-

Pheasant and a Laughing-Thrush were also collected by him in the same loca-

lity. The collection is a useful supplement to the work of the Mammal Survey

in Burma. The Society records its obligations to Mr. F, Ludlow for a series

of Marmot skins collected by him in Tibet. These animals have been for a

long time very greatly needed for the proper working out of this genus, of

which practically little is known scientifically. Mr. Ludlow also presented

us with the skins of 3 Oorials, 3 Hares and a Pale Weasel. Twelve mammal
skins from Ceylon were received from Mr. G. W. B. Goodfellow. Mr. C.

Hopwood, I.F.S., contributed a Malay Chevrotain from Tavoy and Mr. A.

E. Jones a Pine Marten, two Weasels and a Bat from the Simla Hills.
^

Six

Blackbuck heads and skins were received from H. H. the Maharaja of

Dhar. His Highness has already sent a number of these skins and has
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kindly promised to continue to send specimens shot at different periods of

the year with a view to ascertaining any seasonal colour variation in these
animals.

Amongst various additions to our bird collection are two very fine exam-
ples of the Goosander by Capt. A. S. Brooke, Grharwal. Contributions to

our collection of Reptilia include 9 snakes from Mrs. Jackson and a
Black-barred Cat Snake from Dr. Ahlquist, Tura, Assam ; a Diamond-backed
Rat Snake from Peshawar from Mr. Makeig-Jones ; a Banded Coral Snake
from Lt. B. H. Hayes, Maymyo ; and 9 frogs from Mr. F. J. Mitchell,
Srinagar, Kashmir.

Prof. F. Hallberg read some Notes, illustrated with photographs, on the
plants of North Canara.
A vote of thanks was passed to Professor Hallberg for his interesting

paper and for the excellent photographs exhibited by him.
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PROCEEDINGS.

OF THE MEETING HELD ON 26th FEBRUARY 1920.

Annual Meeting.

A meeting of members and their friends took place on Thursday, the
26th February 1920, the Hon. Sir George Carmichael, K.C.S.I., presiding.
The election of the following 24 new members since the last meeting was

announced :—The Director of Agriculture, Gwalior Government, Gwalior
C.I. ; Mr. H. R. Cooper, B.Sc, F.C.S., Assam ; Mr. J. M. Wilson, Badli-
par, Assam ; Mr. R. F. Stephen, Badlipar, Assam ; Mr. F. A. Hill, Badlipar,
Assam; Mr. R. Stanley, Badlipar, Assam ; Mr. J. J. Perry, Tavoy ; Mr.
Manek M. Manekji, Tavoy ; Mr. H. Brian C. Hill, Chabua, Upper Assam

;

Lieut. S.G. Butler, I.A.R.O., Calcutta ; Captain H. M. Stanford, R.F.A.,
M.B.O.U., Mesopotamia ; Mr. Raymond W. d'Adhemar, Delhi

; Mr. M.'

C. Mc. Leod, Calcutta; Mr. J. G. Brooker, Mirpurkhas ; Mrs. W. Ouseley,
Dhukrani; Mr. J. Ribeiro, L.C.E., Bombay; Mr. Wm. Theobald, Mysore

;

Mr. G. L. Shaw, Banarhat, Jalpaiguri ; the Honorary Secretary, Club of

Western India, Poona; and Colonel H. N. Dunn, A.M.S., Bangalore.
The following gentlemen were elected as ofhce-bearers for the present

year : President,—H. E. the Right Hon'ble Sir George Lloyd, G.C.I.E.,

D.S.O. ; Vice-Presidents—Mr. J. D. Inverarity, B.A., LL.B.; the Hon.
Sir Norman Macleod, and H. H. the Maharao of Cutch, G.C.S.I., G.C.I.E.

Managing Committee :—Mr. T. Bainbrigge Fletcher, F.E.S., Mr. T, R.
Bell, CLE., Rev. E. Blatter, S.J., Mr. E. Comber, F.Z.S., Colonel G. H.
Evans, CLE., F.L.S., Lieut-Col. W. H. Evans, R.E., Major M. L.

Ferrar, LA., CB.E., Major F. C Eraser, l.M.S., M.D., Lieut-Col. J.

E. B. Hotson, I.A.R.O., CB.E. (I.C.S.), Mr. C M. Inglis, Professor V. N.
Hate, Lieut.-Col. W. Glen Listen, CLE., I.M.S., Mr. F. M. Mackwood,
the Hon. Mr. P. J. Mead, CLE., I.CS., Mr. H. P. Macnaghten, B.A.,

Mr. R. A. Spence, Lieut.-Col. F. Wall, l.M.S., C.M.G., C.M.Z.S.,

Lieut.-Col. H. J. Walton, I.M.S., CM.Z.S., and Mr. John Wallace, CE.
Mr. H. F. Lodge, Honorary Treasurer and Mr. W. S. Millard., Honorary

Secretary.

The following contributions to the Museum were received since the last

meeting :—

Contribution.
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Contribution.
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peace and the process of settling back again into peace-time conditions was
well under weigh, it was hoped that the year 1920 would show a marked in-
crease in the Society's general prosperity both as regards new members and
cash balances.

As regards the Mammal Fund, the balance at the commencement of the
year was Rs. 8,684-7-2 and the closing balance Rs. 12,389-2-5. During the
year under review the Mammal Survey was dormant till October 1919
except in Baluchistan where Lieut.-Col. Hotson at his own expense
defrayed half the charges of Mr. Baptista to carry on the Survey work in
that area and very valuable work was done. Col. Hotson is now continuing-
the work with the same assistance in S. Persia. As soon as it was discover-
ed that neither the services of Messrs. Shortridge nor Crump, who were in
charge of the Survey before the war, were again available Mr, Wells was
brought out from England and proceeded straight to Assam, We have
only just received his first collection of specimens. If funds will permit, it

is proposed to engage another Collector in order that this very valuable
survey may be the more quickly completed.

CONTRIBUTIONS.

As regards contributions received for the Museum since the last

meeting :

—

Two foxes and a jungle cat were presented by Capt. W. H. O. Shortt
from Baghdad, Mr. J. P. Mills, I.C.S., sent in a further lot of Mammal skins
from Assam, these include bamboo rats, flying squirrels, water shrews, a
marten, and a wild dog. A black bear skin and skull was received from
Lieut. -Col. G. W. Row, Manipur, Assam. The Society has obtained a few
bears' skins, from the Assam Hill Ranges. These have proved of great inter-

est and it is intended to Lave them examined and worked out at the British

Museum, so as to establish the identity of the various species found in

those hills. 4 black bucks' skins and skulls were presented by H. H. the
Maharaja of Dhar. Two very fine examples of the Arabian chukor (C melano-

cephala) were sent to us from the neighbourhood of Aden, by Captain R,
Bignell. This species is the largest of the chukor partridges and is a remark-
ably handsome bird. An Arabian saw-scaled viper was also received from
him. Two Indian Hobbys were presented by S. E. F. Jenkins, Pegu, and
Major F, C. Fraser, I.M.S., contributed a perfectly preserved skull of a

grampus from Bushire.

MAMMAL SURVEY.

The first consignmemt of specimens since the restarting of the Mam-
mal Survey, which was in abeyance during the war, has just been received

from Mr. H. W. Wells, the Society's Collector. Mr. Wells commenced work
in October last, starting at Margherita in Assam; he collected for some time

along the Assam-Burmese border but fonnd the jungle very thick and
heavy ; he is now at Tura in the Garo Hills. The collection just unpacked
consists of some 234 species and is extremely interesting. It includes some
remarkable monkeys and a fine series of shrews. The collection will shortly

be sent to the British Museum (Natural History) for identification and
return. Vast tracts of Assam present practically a virgin field to the Zoolo-

gical Collector and the work of the Mammal Survey will, it is hoped, be

productive of some remarkable additions to our knowledge of the fauna of

that interesting region.

The Society is anxious to bring out a second collector and so complete

the Survey more quickly if only sufficient funds can be obtained.
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THE GEOLOGY OF WORLI HILL.

Mr. Ribeiro read a very interesting paper on the above subject and
illustrated it with several very fine examples of various minerals and fos-

sils collected by him at Worli.

He said Worli Hill at no distant date formed by itself one of the seven

isles which go to make up our present (^ity of Bombay. It is a very interest-

ing spot geologically, in fact the most interesting in Bombay. The Hill

is made up of two lava flows, between which is sandwiched a 30-feet

thick bed of sedimentary deposits. The lava beds are similar to the trap

rock in the other parts of the island, but the aqueous strata contain a
large amount of interesting relics from which important facts can be
deduced.

An examination of the beds of trap above and below the sedimentary
rock shows that the latter is older than both the trap flows, and the
occurrence of a very large amount of frog fossils goes to prove that the
aqueous deposits took place under fresh water, probably in a lake or a
river.

Mr. Ribeiro said that he had secured a fine collection of rock, mineral
and fossil specimens from the Hill, but it was very much to be regretted

that owing to the non-existence in a City like Bombay of a standard collec-

tion of minerals and geological specimens, it is not possible to give the
specific names of theai beyond saving that they consist of Oalcite quartz
and Zeolites.

The full text of Mr, Ribeiro's paper will be published in the Society's
Journal.
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Genxis—FRANCOLINUS. ^^^^S^lAi^

The genus Francolinus contains a veiy large groiiiJ of African,

European and Asiatic Game-birds which in general appearance are

very like the true Partridges (Perdix) but have 14 tail feathers in-

stead of 16 or 18. The legs also are longer and stouter and, in the

males, are generally furnished with a spur.

The wing is longer than the tail, but is short and rounded. The
third or fourth primary is longest, and the fifth and sixth almost as

long. In some species the sexes are alike, in other dissimilar.

Only five species of Francolin are known in India, but three of

these are further divided into two or three geographical races, many
of which Hartert has recently discussed at length in Novitates
Zoologicse.

Key to Species and Sub-Species.

A. Quills transversely barred or spotted with buff on both
webs.

a. Scapulars with a coaspicuous buff submarginal band.

a'. Males with chestnut collar and females with chest-

nut nuchal patch.

a". Darker .. .. . .F.f. asice.

h" . Much paler .

.

-F.f. henrici.

c" . Darkest, much black

above and below • -F.f. melanonotus.
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v. No chestnut collar or patcli.

d". Darker F. p. pictus.

e" . Paler .. .. . .F. p. pallidus.

b. No submarginal buff band on sca23ulars F. chinensis.

B. Quills without transverse bars or spots.

c. Breast buff with narrow black cross-bars.

c\ Darker, centre of throat ochra-

ceous .. .. . .F. jJ- pondicerianus.

d'. Paler, centre of throat creamy

white .. .. . . F . p . interpositus

.

e' . Palest, more grej and less

chestnut . . .

.

. .F . p. mecranensis.

d. Breast brown, with broad longitudi-

nal white stripes .

.

. .F. gularis.

In giving the synonymy of the various races I have as far as

possible worked them out geographically, but in many cases the

areas and countries referred to overlap, whilst in some no definite

locality is given. References to forms which do not occur within

the limits of the Indian Empire have not been given.

Feancolinus feancolinus asi^.

The Northern Indian Black Partridge.

Francolinus asify.—Bonap., Oompt. Rendu. XLII., p. 882 (1856) (Asia),

Bree., Ibis, 1863, p. 115.

Francolinus orientalis eti/ropaus.—Buturlin., Orn. Monatsb., p. 81 (1907) (?)

(Greece).

Tetrao francolinus.—^Linn. Syst. Nat. I., p. 275 (1766) ; Gmelin, Syst. Nat.
I., (2), p. 756 (1788) (S. Asia).

Perdix francolinus.—^Lath. Ind. Orn. II., p. 644 (1790) (Europe, Africa,

Asia) ; Temm. Pig. et Gal. III., p. 340 (1815) (part) ; VieUl. Tabl. Ency.
Metb. I., p. 214 (1823); Jard. Nat. Lib. Orn. IV., p. 110 (1834) (part).

Francolinus vulgaris,—Slyth, Cat. B. Mus. Asiat. Soc. p. 251, (1849) (N.

India, Persia, etc.) ; Adams, P. Z. S., 1858, p. 502 (Bombay, Bengal, etc.)
;

id, ibid, 1859, p. 186 ; Irby, Ibis, 1861 p. 236 (Oudh. and Kumaon) ,• Jerd.

B. of I. III., p. 558, (1864) ; Tytler, Ibis, 1868, p. 203, (Simla to Mussoorie)

;

Pelz., Ibis, 1868, p. 383, (Koteghur) ; Hume, N. & E. In. Birds, p. 537 (1873!)

;

BaU, Str. Feath. II., p. 427 (1874) (Chota Nagpore) ; Butler, ibid, IV., p. 5,

a876) (Deesa); Ball, ibid, VII., p. 225, (1878) (Ganges to Godaveri) ; Hume
and Mars. Game-birds, II., p. 9(1879); Reid, Str. Eeath., X., p. 62 (1881)
(Lnicknow) ; Marshall, Ibis, 1884, p. 423 (Chamba) ; Taylor, Str. Feath, X.
p. 530 (1881) ; St. John, Ibis, 1889, p. 175 (Afghanistan) ; Gates, ed. Hume's
N. & Eggs III., p. 428 (1890); Blanf. Fauna B. I. IV., p. 136 (1898); Jesse, Ibis,

1901, p. 604 (Lucknow) ; id, ibid, 1902, p. 475 (Fyzabad) ; Inghs, Jour. B. N.
H. S., XIV., p. 563 (1902) (Behar) ; Jesse, Ibis, 1903, p. 153 (Gogra-Ganges) :

Whymper, Jour. B. N. H. S., XVII., p. 232 (1906) (Naini-Tal) ; Ward, ibid,

p. 944 (1907), (Jhelum) ; King, Jour. B. N. H. S.,XXI., p. 100 (1911) (Saugor);
Osmaston, ibid, XXII.

, p. 544, (1913) (Gorukpur) ; Brooking, ibid, XXVL,
p. 677 (1919) (Euphrates Valley).

Francolinus francolinus.—Ogilvie-Grant, Cat. B. M. XXII., p. 132 (1893).
Francolinus francolinus asice.—Hartert, Nov. Zool. XXIV., p. 288 (1917).
YERNAGVLARNAME8.—Tq\x& Kalo-tetra (G^arAwjaZ) ; Kala-titar {Hin.)
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Descrijjtion—Adult Male.—Crown to nape sandy or rufous brown,
the feathers centred dark brow^n, supercilium and feathers round the
eye black ; a broad white band from lower lores, cheeks and ear-

coverts white ; chin, throat and broad patch below ear-coverts run-
ning up to nape black ; feathers of nape showing a little black and
white mottling. A broad chestnut collar all round the neck ; behind
the collar the back and sides are black, each feather with white spots

on either web; back, scapulars and smaller wing-coverts, and inner-

most secondaries brown, each feather with a sub-marginal black-

edged band of buff or sandy rufous, the transition from the black

upper back being very gradual and not abrupt. Lower back, rump,
upper tail-coverts and tail feathers black with narrow white or ful-

vous-white bars, the outer tail feathers with the terminal third un-
barred black. Primaries, outer secondaries and greats coverts,

dark brown with spots or broken bars of rufous buff.

Below, the breast is black, unspotted in very old males in the cen-

tre, but with oval white spots on the sides ; flanks black with

larger, longer, oval, white spots, rarely running to longitudinal bars

on the posterior flanks and generally with narrow brown fringes
;

lower breast and thigh-coverts black to blackish brown with very

large white spots or bars ; centre of abdomen and vent light

chestnut with whitish bars, under tail-coverts chestnut, rarely

having a few bars of white or fulvous.

Under wing-coverts and axiUaries mottled fulvous and dark brown.

Colours of Soft Parts.—Irides hazel-brown to dark brown ; bill

black or dark horny brown, the tip of the lower mandible whitish
;

legs and feet reddish brown to orange red or brick red, always brighter

and redder during the breeding season than at other times ; claws

black or horny brown ; spur dark horny, often paler at the tip.

Measurements.—Length about 13 inches (330mm.) ; wing 145-5 to

168 mm. ; average 80 birds, 155*3 mm. ; tail 77 to 110 mm.; tarsus

about 45 to 50 mm.; bill at front about 24 mm., and from gape

27 mm.
Eirds from various districts vary greatly in size. Thus 41 birds

from Gurgaon average under 153, whilst others from Kumaon and

Simla average in wing measurement a full 158 mm.; Deccan birds

are very small.

" Weight 10 to 20-ozs." (Hume).
Hume remarks on the weight " I have shot males in good condi-

tion in Gurgaon scrub weighing only 10-ozs. and others in the

Kadar of the Ganges, in the Marut district, weighing fully 20-ozs."

In addition to being smaller, birds from Gurgaon and the Plains

generally have darker heads than those from the hills and the wbite

and black mottling of the neck seems to extend further down
the back.



196 JOUHNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXVII.

Adult Female.—Ahove similar to the male, but paler and duller
;

the black and white cheeks and supercilia are replaced by dull,

pale buff ; the ear-coverts are brown or bu% brown, and the

cheeks are more or less speckled with dark brown. The chestnut

collar is replaced by a duller chestnut nuchal patch, sometimes

freckled or slightly barred with brown. Eump, upper tail-coverts

and central tail feathers dull pale brown, with narrow wavy bars

of pale buff edged with black ; outer tail feathers as in the male.

Below, chin, throat and foreneck white or buffy-white ; breast

and flanks white or pale buff, sometimes with a rufescent tinge, with

wavy arrow-shaped bars of black, narrowest on the neck and upper

breast, and gradually becoming broader on the posterior flanks and

lower breast, but again fewer and more narrow on the abdomen
where they occasionally disappear altogether. Ventral region pale

dull chestnut, sometimes with faint brown bars and sometimes with

whitish tips, under tail-coverts chestnut.

Colours of Soft Parts.—As in the male, but the legs never become
a bright brick-red or orange-red as do those of the male in the breed-

ing season. The bill is paler, more a horny-brown, than black, and
the base and gonys is paler still.

Measurements.—Length about 12 inches (300 mm.) or rather

more ; wing from 138 (one specimen, Gurgaon) and 144 to 167 mm.
;

average 149 "9 mm. Tarsus and bill a little smaller than in the

male, and the former only very rarely with a spur, though there is

often a tiny knot to indicate the place where it should grow.

"Weight 8 to 17-ozs." (Hume).

Young Males are like richly-coloured females, but with dark,,

almost black supercilia and white cheeks, the rufous nuchal patch is.

darker and more pronounced and the breast is black, though the

two white spots take up practically the whole visible portion of

each feather.

The black throat and foreneck is soon assumed, but the chin
remains white for some time longer.

Chick in first Plumage is a peculiarly lark-like little bird, pale:

rufous buff everywhere with broad dark brown bars and spots.

Below the buff is paler, almost albescent, and the spots are
smaller.

Chick in Down.— YLesid bright rufous with darker crown and
with paler supercilia and cheeks and dark line through the eyes,.

above brown with a very pale buff streak on either side of the
back and rump ; chin whitish, neck and throat fulvous-white, and
rest of body below dull earthy white.

At a slightly older stage when the wing quills grow, the brown of

the crown seems to become more defined and darker as well aa
greater in extent.
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Distribution

.

—Excluding Sind and the extreme N. W. Frontier
of India, the whole of Northern India as far East as W. Nepal in the
Hills and East to and including Behar, but not Bengal and Orissa.

Birds from these two provinces and also from E. Nepal are somewhat
intermediate between asice and melanonotus, but are nearer the lat-

ter, and I agree with Hartert in retaining them with this race.

Southwards it extends to Deesa, Gwalior, Sambalpur, the Central
Provinces to Saran, Parguga and Udaipur and Western Bengal to

Chota Nagpore.

Ty)pe Locality.—Asia. To restrict this further, I now designate

Gurgaon, India, as the type locality for this race.

Nidification.—The Indian Black Partridge breeds principally in

May and June and early July, but the breeding season extends over

a very protracted j)eriod. I have had eggs taken in early April in

the Deccan, and in late September in Behar, whilst Whymper records

finding hardset eggs near Naini-Tal at 5,000 feet on the 21st October.

In the South it would appear that the favourite nesting month is

April, over the central and western portions of its habitat June and
perhaps July, and in the drier portions of Behar not until September
at the end of the rains.

I think in some parts of its breeding range two broods are reared

in the year, for though niost of the eggs sent me from Behar have
been taken in August and September, I have had others taken in

April.

They make their nests in grass, tamarisk or scrub jungle, some-

times in sugar-cane, crops or indigo, but most often in the two first

named. The nest itself is generally a rather flimsy affair, composed

merely of a small amount of grass added to the fallen material and
collected in some hollow, either natural or scratched out by the birds

themselves. Occasionally, however, the nest is quite a compact

affair, a thick pad some two or three inches deep, being formed of

grass, dead leaves and odd fallen twigs.

The number of eggs laid is, I think, most often 6 to 8, but Hume
says from 6 to 10, and Jerdon writes of 10 to 12 or even 15 in a

clutch. Certainly clutches of 4 and 5 only are by no means rare,

and I have frequently had such sent to me which had been ad-

vanced in incubation.

The eggs vary in colour from a pale stone colour, which is rare,

to a deep olive chocolate brown. The majority are a rather pale

olive brown, and in some almost an olive green, in fact they are

very much like the eggs of the common pheasant, but the range of

variation is proportionately far greater. I have, however, seen no

eggs of the beautiful blue variety occasionally taken in clutches of

pheasants' eggs. Many eggs, more especially the darker ones,

have numerous white specks and blotches formed by a calcareous
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deposit, apparently deposited on the egg immediately prior to ex-

pulsion, and after tlie deposition of tlie colouring matter has been

completed. These spots are easily removable with a sharp knife,

and the egg then appears to be unicoloured.

The texture is stout, but fine and generally rather glossy, and it

is noticeable that the greener the egg the higher the gloss.

Hume's expression of sphero-conoidal exactly expresses the shape

of most eggs, others are more oval, whilst at the other extremity some

may be found which are of quite exaggerated peg-top shape, the big

end being almost flat.

Hume who does not divide the races, gives the average of 70 eggs

as 39 '8 X 33*0 mm., practically, however, the whole of these are

typical a&i(B as he seems to have had no eggs from Sind, and only

5 taken by Cripps in the Duars which might be attributed to md-
anonoius. He gives the variation in length as 34 '7 to 45*8 mm.,
and in breadth as 29 • 9 to 35 • mm.
The average of 40 eggs which have passed through my hands is

35*9 X 31*3 mm. The longest and broadest are 38 "6 x 31*0 mm.
and 36*3 x 32 "3 mm., the shortest and narrowest are 32 "6 x 30*4

and 35 -2 x 29-4.

The majority of my eggs are, however, from Behar, where the

birds are smaller than in the Western area.

General Hahits.—The one essential for the Black Partridge is co
ver and lots of it, and if this cover is near water, so much the better,

but it is not a sine qua non, for many parts of its habitat are very
arid and dry. Eajputana and other districts frequented by the
Black Partridge elsewhere are very devoid of water except during
the rains, yet it seems to hold its own there quite well.

As regards cover, it really does not seem to matter much what
this is, but possibly its favourite consists either of grass a few feet
high or scrub jungle, which is fairly thick. They haunt thin forest,
date and scrub groves, dense eJcra and nal of river beds and swamps,
plains of short grass, not two feet high, and practically any kind of
cultivated crop which afiords sufiicient concealment.

I fear that shooting and trapping by natives at all seasons of the
year has greatly decreased the numbers of this fascinating bird over
most of its range ; civilization has destroyed many of its favourite
haunts, and the crops which have taken the place of the seas of
grass and jungle, though forming quite sufficient cover, have brought
with them the ever-hungry native. Hume writes of places where he
could make sure of bagging 50 couple to his own gun in one day,
though even then he adds where " in past times 60, 70 and 80 brace
have been thus brought to book." Hume alsotells us of how in six
days he and Home shot 1771 brace of Black Partridge in the Aligarh
District besides nearly 200 head of other game. I fear that such
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shoots are no longer possible, but still good bags can be had with
time available and proper arrangements made, and the charm is as

great as ever.

The very cry of this Partridge is a sporting one :
" Che-chirree

chick-chiree " ringing out in the early morning before the sun is

up or the dew off the grass urges the sluggard out of bed. Some-
times the first two words are repeated twice, but generally only the

six syllables are uttered, the emphasis being placed on the
" chick " and the last syllable of the cry. It is so joyous and
musical a call that it cannot but appeal to every lover of Nature,

even if he is not a sportsman bent on the murder of the utterer of

the cry.

The Black Partridge is a satisfactory bird to shoot, for he rises

quite well for an Indian game-bird, gets away fairly quickly, and
flies strong and straight, though not at the pace of an English

Partridge. Moreover he does not require such hard hitting as one

generally takes him as he flies away from the shooter and so he

does not present the tough shield of breast feathers presented by
the driven bird.

Big coveys are the exception, for the birds soon separate when
the young are old enough to look after themselves, and though

the cocks and hens keep together throughout the year, even they

often wander about some distance apart, so that often shots can be

obtained at more than one member of a covey or at both the two
birds of a pair.

Shooting with a few beaters in grass or crops is the form of sport

with this bird most often indulged in, and from a shooting point of

view is certainly the easiest, but birds can also be driven from one

piece of cover to another, and then afford faster, harder shots,

more like those obtained at a drive of Partridges at home.

In the hills which they ascend certainly up to 6,000 or 7,000 feet,

Dodsworth records them at 8,000 in the Simla Hills, one must use

dogs to work the heavier jungle which they there frequent, and even

then one can hardly hope for bags of any size judging by the

standard of the Plains.

Hume describes the joys of a Black Partridge shoot from elephants

a sport often indulged in even now, but generally at the end of some

tiger or big game shoot, when it no longer matters about disturbing

or frightening away the real object of the day's outing. He says

that Black Partridge are easy to shoot in such circumstances, and

that he saw a Col. Congreve kill with ball cartridge in consecutive

shots 6 Black Partridge ! !

The natives trap the males in very large numbers to keep as pets.

The method adopted is the universal one of surrounding a decoy

bird with nooses so that when the wild bird hears the challenge of
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tte tame lie rushes in and gets caught. They are great fighters, and

occasionally a tame decoy gets killed by a wild bird that has avoided

the nooses, for they are very savage in their attacks, and their long

sharp spurs soon inflict a fatal wound.

In captivity they are not used for fighting purposes, or at least they

are very seldom so used, though Capt. C. E. S. Pitman informs me
that round about Ferozepore they are some times trained for this

purpose, but they become tame rapidly, and can be allowed loose

in a very short time. They run at a great pace, and their predilic-

tion for this form of movement seems even stronger in captivity

than when wild as they always answer their master's call on foot

rather than by flight.

They crow in captivity all through the months of March, April

and May and again, though less often, in August and September,

calling continuously through the early morning and after the cool

of the evening. In their normal state they are said to call occasion-

ally throughout the year, though principally in March and April,

but wherever they are I think that when heard calling they will also

be found to be breeding.

The BlacK Partridges are principally grain and seed-feeders, but

also eat any small insects and a good deal of green food. As
a dish for the table, most peoj)le consider them rather dry and
flavourless, but they are not a bad change from endless fowl or goat

when one is in camp.

FrancoLiNus feancolinus henrici.

The South Persian Black Partridge.

Francolinus henrici.-—Bonap, Compt. Rendu. XLII., p. 882 (1856) (Sindh).

Francolinus orientalis bogdanovi.—Zarudny, Orn. Monatsb. XIV., pp. 151, 152,

(1906) (Mesopotamia).

Francolinus orientalis arabistanicus.—Zarudny. & Harms., Orn. Monatsb.
XXI, p. 54 (1913) (Zagrossisclie and Mesopotamische Gebite Persians).

Perdix francolinus.—Lath. Ind. Orn. II., p. 644 (1790) (part); Temm.,
Pig. et Gal. III., p. 340 (1815) (part) ; Vieill. Tabl. Ency. Meth. I., p. 214
(1823).

Francolinus vulgaris.—Blyth, Cat. B. Mus. Asiat. Soc, p. 251 (1849) (N. In-

dia, etc.) ; Adams, P. Z. S. 1858, p. 502 (Bombay, Bengal, etc.) ; id, ibid,

1859, p. 186 ; Irby, Ibis, 1861, p. 236 (Oudh & Kumaon) ; Jerd., B. of I. III., p.

558 (1864) ; Tilippi, Viag. Pess. I., p. 351 (1865) (Persia) ; Hume, N. & E. In.

Birds, p. 537 (1873); Hume, Str. Feath. I., p. 226 (1873) (Sind) ; Le Mes.,

Str, Feath. III., p. 379 (1875) (Sind); Schalow, Jour. f. Orn., 1876, p. 186.

(Persia) ; Blanf., East Persia II., p. 273 (1876) (Baluchistan, etc.) ; Doig.,

Str. Feath. VIII., p. 371 (1879) (E. Xarra) ; Butler, Cat. B. of Sind, p. 54
(1879) ; Hume & Mars. Game-Birds^ II., p. 9 (1879) ; Murdoch, Str. Feath.
X., p. 168, (1881), (Sind) ; Swinh. Ibis, (1882,) p. 119 (S. Afghanistan) ; Gates
ed. Hume's N. & Eggs III., p. 428 (1890) ; Rattray, Jour. B. N. H. S. XII.,
p. 345, (1898) (Thull); Blanf., Fauna. B. I. IV., p. 136 (1898); Gumming;
Jour. B. N.H. S. XVI., p. 692 (1905) (Seistan); Whitehead, Ibis, p. 269
(1909) (Kurram) ; id., Jour. B. N. H. S. XX., p. 969 (1911) (Kurram).
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Francolinus francoUnus.—Ogilvie-Grant, Cat. B. M. XXIL, p. 136 (1893),
Francolinus francolinus henrici.—Hartert, Nov. zool. XXIV. p 289 (1917)'
VERNACULAR NAMES.—Kala-tetm or Kala-tetri (Hin) '; Taru (Pushtu).
Description—Adult ifaZe.—Similar to F.f. asike, but paler every-

where. This is more especially the case in regard to the small Sind
birds. As regards the extent of the barring, this appears to me
to vary individually to such an extent that it is of no value as a
sub-specific character. The under tail-coverts are a darker chest-
nut than they are in asice, and there is hardly ever any trace of
barrings.

Colours of Soft Parts.—As in asice.

Measurements.—Birds from Persia and Afghanistan seem to run
larger than those from Sind and Baluchistan, the former measuring
in their wings from 164 to 175 mm., and the latter from 148 to 163 mm.
In colour they agree very well, and I do not consider it necessary
to again sub-divide them. The Afghanistan and Sind birds are

the palest, whilst the Baluchistan birds, though as small as those
from Sind, agree with the Persian birds in being perceptibly
darker.

Adult Female.—Differs from the female of F.f. asice in being paler.

Colours of Soft Parts.—As in asice.

Measurements.—-The only Sind female I have seen has a wing
of 149 mm., others of this race vary between 153 and 160 mm.

Chick in Domi from Fao in Persia varies from the chick of asice

far more than the adults do from one another. Above it is a pale

whitish fawn, the central markings more narrow, though longer in

shape than they are in asice. The cjuills have many light bars and
narrower dark ones, making these feathers appear much lighter

than they do in the other races. The head is of the palest fawn
with a narrow darker centre, and below it is unmarked creamy white.

Distrihution.—Southern and South-Eastern Persia to Fao and

Bagdad, Baluchistan, Afghanistan and Sind.

A specimen from Chitral is undoubtedly of this race, and probably

all those found in the hills of the N.-W. Frontier of India as far

North as Quetta will prove to be the same.

Type Locality.—Sind.

Nidification.—There is practically nothing on record about the

breeding of this race, but as it is a resident bird, it will be found

nesting wherever it occurs.

In Baluchistan and the foot hills of the N.-W. Frontier it breeds,

apparently in the thin scrub jungle, and, where there is any, in

grass patches. In South Persia it breeds in the sparse grass border-

ing the rivers and river beds, and also in amongst a species of

Polypodium, which grows over an enormous area of country

during the rains, forming the staple food of Sand Grouse, and

perhaps also of this partridge.

2
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The only two eggs I have seen are two in my collection sent me

from S. Persia, and taken on 27th April 1917. They are typical

normal Black Partridge's eggs, and measure 37-0 x 31 '0 and 37*3

X 31 "0 mm.
Whitehead and Rattray both found it breeding on the N.-W.

Frontier.

General HaUts.—The Persian Black Partridge inhabits much the

same -kind of cover as the last bird, but within its Indian limits

g^erally haunts much more broken ground. It is found every-

where iia suitable places in the Baluchistan and Afghan Hills up

to at leapt 7,000 feet, and is common up to 4,000 feet in most

localities along the frontier.

In Persia it is said to be common along many of the river beds

in the Tamarisk and heavy grass which grows so luxuriantly on their

banks.

Capt. C. E. S. Pitman informs me that these partridges drink

very regularly every morning and evening.

Francolinus francolinus melanonotus.

TJie Assam Black Partridge.

Francolinus melajionotus.—Hnme, Stray Feath. XI., p. 305 (1888) (Assam

and Manipur).

Perdix francolinus.—Lath., In. Orn. II., p. 644 (1790) (Part) ; Lesson, Traite

d'Orn., p. 505 (1831), (Bengal, etc.).

Francolinus vulgaris? var brevipes.—Hodg. in Grays Zool. Misc., p. 85, (1844),

(Nepal, nomen nudum.) ; id. Icon. ined. in B. M. Nos. 630 ; Bonap, C. B.

XLIIL, p. 414 (1856).

Francolinus vulgaris.—Stephen in Shaw's Gen. Zool. XI., p. 319, (1819),

(Bengal, etc.) ; Adams, P. Z. S., 1858, p. 502 (Bombay, Bengal, etc.) id, ibid,

1859, p. 186 ; Irby, Ibis, 1861, p. 236 (Oudh and Kumaon) ; Jerd, B. of I., IIL,

p. 558 (1864) ; Blyth., Ibis, 1867, p. 157 (Manbhum) ; Beavan, Ibis, 1868,

p. 383 (Manbhum) ; Hume, N. & E. In. Birds, p. 537 (1873) ; Scully, Str.

Feath. VIII., pp. 348, 367 (1879) (Nepal Valley) ; Hume and Mars., Game-
Birds, n p. 9 (1879); Hume, Str. Feath. XL, p. 304 (1888) (Manipur);

Gates ea, Hume's N. & Eggs IIL, p. 428 (1890); Blanf., Jour. B. N. H. S.,

IX., p. 186 (1894) (Bengal) ; Stuart Baker, ibid, XII., p. 492 (N. Cachar)

;

Blanf., Fauna. B. I. IV., p. 136 (1898) ; Stuart Baker, Jour. B. N. H. S.,

XVIL, p. 971 (1907), (Khasia Hills) ; Higgins, ibid, XXIIL, p. 368 (1914)
(Manipur),

Francolinus francolinus.—Ogilvie-Grant, Cat. B. M. XXII., p. 132 (1893).

Francolinus francolinus melanonotus.—Hartert, Nov. Zool. XXIV. p. 290
(1917).

VERNACULAR NAMES.—Kais-teiur (Nepalese) ; Tetri-sorai {Assamese)

;

Kembi (Manipuri) ; Dao-chirree (Cachari) ; Inrui-jirip (Katcha-Naga).

Description.—Adult Male.—Similar to F. f. asice, but very much
darker both above and below ; the feathers of the upper parts have
the centres very dark brown, sometimes almost black, with their

paler edges very narrow and very rufous; the white bars on the rump,
upper tail-coverts and tail are very narrow. Below the white spots
are generally less round and more oval in shape ; on the extreme
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lower breast at the sides these bars become longitudinal in shape, the
outermost running round the submargin of the feather. The under
tail-coverts are darker chestnut, and are unbarred.

The spurs are said to be smaller, and sometimes absent, but I

have not noticed this amongst the many I have shot, and this seems
to be more a matter of age and individuality.

Colours of Soft Parts.—As in asice, but I think the legs very often

seem to be a brighter, richer red in old birds. On the other hand*-

I have seen some sj)ecimens—not in the breeding season, whose legs

I should have described as horny-brown. Probably these were

young males of the first year.

Measurements.—Wings 143 mm. to 155 mm. Birds from Assam
Bnd Manipur average a little smaller than those from Sikkim and
Nepal, i.e., 149*6 mm. against 152 mm. The former birds are also

darker and more richly coloured, the latter are, however, much
nearer true melanotus than asicB. Birds from Bhagiratti and Bengal

are also a trifle larger and paler than those from Assam.

Adult Female.—Similar to the Female of asice, but much darker,

and the breasts are much more regularly and profusely barred with

black.

Colours of the Soft Parts.—As in asice

.

Measurements—Wings 141—149 mm.

Chick in Doun.—There are none in the British Museum collection,

but they are well-known to me, and I think there is a greater contrast

between the chicks of the three races than there is in the adults.

The chicks of melanotus are very richly coloured, the dark portions

including the crown are broader in extent, a richer darker chestnut

brown, whilst the fulvous below is also much deeper.

Distribution—Eastern Nepal, Sikkim, the whole of Assam and

Eastern Bengal and the Hill tracts of Tippera and Chittagong. The

birds of Central and West Bengal must also be placed w^'th this

race, as must those from Northern Orissa, though both aii some-

what intermediate. On the other hand those found in the drier

climate of Behar are nearer asice.

Type Locality.—Manipur.

Nidification.—The breeding season of this Black Partridge commen-

ces in early April, and continues until the first few days of July.

Undoubtedly April is the month in which most eggs will be found,

and those taken in July will, in many cases, be second broods, for

many birds lay twice. In North Cachar, where the birds were very

common in the wonderful park-like lands in the North, practically

every egg was laid in April immediately after the first light rain had

brought on a fresh growth of grass on the burnt lands. Tn Northern

Assam and the Plains of Cachar, Sylhet, etc., the birds occasionally

laid in the end of March, and more often in May, and then again in
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July. In tlie Eastern Diiars and the foot hills of Nepal, June and

May seem to be the two months principally affected as breeding

time, but in the higher ranges they once more revert to April.

Everywhere the time is governed by the abundance of food, and

this in turn depends on the rainfall and the time of year the natives

burn off the grass.

The nest varies considerably. As a rule it is a slight ill-formed

pad of dead leaves and grass collected in some small hollow in

grass or scrub jungle, but now and then one finds quite a well-made

nest. I once came across one near Shillong on the 6th June 1907

placed between grass roots on a small stony grass-covered hill close

to the station. Cattle had been feeding in this grass forming little

deep tracks amongst the roots, and the nest in question was wedged

into one of these. The base of the nest was a thick compact mass
of dead leaves, bracken-fronds and grass, and over this was placed

a thick lining of grass worked up on either side so that the nest was
almost semi-domed. The nearest bracken grew at least 100 yards

from the nest, so that in this instance the birds must have gone to

some trouble to make their nest comfortable.

They breed up to 6,000 feet, but not often over 4,000, and prob-

ably their favourite altitude is under 2,000. They almost always
select sun-grass land in which to nest, and seem to prefer such as

is from 1 to 3 feet high. A few breed in high grass, ekra, elephant

grass and scrub jungle, but even in these instances they are invari-

ably near grass land and, almost equally invariably, the patches
themselves are small and not too dense.

The nests are easy to find, for the Cock-bird calls long and cheerily

morning and evening close to it, and if one has a little patience it

can soon be located, moreover the hen sits very close in the cool of

these hours and seldom rises until one almost steps on her, when
away she goes with a tremendous whirr of wings and loud
protests against being disturbed. In the heat of the day the cock-
bird is silent and the hen leaves the nest, so that finding the nest
then becomes a mere matter of luck.

As far as my own experience goes this Partridge does not lay large
clutches, and I think 4 to 6 is the number most often found, and
more than once I have known 3 eggs only to be incubated. I have
never seen more than 8 eggs in a clutch, and that only once, and
perhaps half-a-dozen times 7 eggs. I think 16 days is the period of
incubation, but it may be a day or two more.

The eggs are,
^
as might be suspected, indistinguishable from

those of F. f. asiw, and vary over about the same range of colour
as does that bird, but on an average they are darker, and, I think,
browner and less olive. At the same time I have had one or two
clutches a very distinct dark olive-green.
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100 eggs average 36 "5 X 30
• 9 mm.; the longest and shortest meas-

ure respectively 39 • x 33 • mm. and 34 • x 28 • 3 mm. , the broad-
est and most narrow 37 "6x33 '3 mm. and 34 -3x27 '7 mm.
Like all Francolinus the cock-bird is monogamous and jDrobablv

the birds pair for life.

General HahiU.—The Assam Black Partridge is principally a bird
of grass lands, seldom frequenting the scrub and tree jungle so often
haunted by the birds of the South and West. This is probablv due
to the fact that in the humid regions of the North-East, all forests are
of such dense and lofty growth that they are not suited to the
habits of the birds as are the sparse "Sal " and other forests of the
North-West of India.

They are very common in many of the grass lands, both North and
South of the Brahmapootra, being found in the long elephant grass
and thick reeds close to the river, and in the wide stretches of sun-
grass which cover miles upon miles of the plains at the foot hills

of the Himalayas. Nowhere, however, do they—as far as I know
exist in numbers sufficient to supply a full day's sport to anyone
out to make a bag, but for the man who wants a day with Nature
and his gun, they suffice to supply an excuse and much hard work
with a few birds to bring home in the evening.

Many years ago—in 1883 to be exact,—there were still a few
birds left in Nadia, some 40 miles from Calcutta but though no one
ever shot there, and I never heard of their being trapped, they and
the last of the Black Buck disappeared altogether a few years later.

In Sylhet, Cachar and Manipur they were fairly numerous, in the
two last places in the grass plains at about 2,000 feet.

Personally I hardly ever shot these birds, as the places they
frequented were also the grazing grounds of the Gaur and Buffalo,

which one dare not disturb with a shot. The country they were
found in North Cachar was extraordinarily beautiful. Great rolling

downs, covered with short brilliant green grass and scattered

oak-trees, whose great black trunks showed up effectively against

the green. Here and there meandered tiny streams, their banks
edged with long semi-withered sun-grass which had, from its

position, been able to withstand the fires which had burnt the rest

of the grass for many miles in all directions. In these strips and
in the damper pockets the Black Partridges took up their quarters,

and the greetings of their cheery calls as one started out in the

early dawn after big game is a sound I shall never forget.

The call made one feel that the birds were full of the absolute joy

of life, and it was easy to understand the Mahomedan version of

the call " Subhan tere kudrut " (All powerful, who shall describe

thy power), the early morning hymn of praise which the Mahome-
dans say all birds and beasts raise to their Creator.
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From the crests of the hill one could see the birds afar ofE out in the

open scratching about and feeding like small barn-door fowls, and

every now and then the cock-bird would mount to the crest of an

ant-hill or the top of some fallen stump and ring out his hymn of

praise. Even in the breeding season and when the cock-birds were

calling from many directions, I never saw a calling bird attacked,

or, indeed, approached by another, and it never seemed to be either

uttered by the birds or accepted by others as a challenge to fight.

They appeared to feed in the open only in the very early mornings

and again for about an hour in the evenings before sunset, but they

continued to crow much later and to start again earlier, whilst,

during the months of March, April and May, one might often hear

an odd call at almost any hour of the day.

On the rare occasions I shot them for the pot I found them quite

nice eating, but I nearly always had. them in a stew-pot, as roast

they were rather dry. Birds of the year after they have been

feeding in the mustard fields on the young shoots are excellent

eating however cooked.

When the hill rice is ripe they are very fond of lying up in the

thick cover it affords, and birds shot from them always have
their crops full of rice.

The family parties seem to break tip in November or early De-
cember, but the grass was always so dense and high in these
months that it was not easy to know whether one had flushed the
whole party or not.

They are very easy to keep in captivity, and become so tame
that they can be allowed almost total freedom without fear of losing
them except during the breeding season when they naturally
require closer looking after.

FrancOLiNus pictus pictus.

The Southern Painted Partridge.

Perdix picta—Ja.rd. and Selb., 111. Orn., p], 50 (1828) (Bangalore) : Jard
Nat. Libi. Om. IV., p. 103, pi. III. (1834).

Perdix hepburnii.—Gray, III. Ind. Zool. 1, pi. 55, Pig. 1 (1830-32).
Francolinus pictus.—Gr&j, Gen. B. III., p. 505 (1846)''; Jerd. B of I IT p

561 (1863) (part)
; Blyth, Ibis, 1867, pp. 157-8 ; Holdsw., P. Z. S., 1872

'

p 469
(Ceylon) ;

Hume, N. and E. Ind. Birds, p. 538 (1873) : Fairbank, Str.' Feath
IV., p. 262 (1876)( Deccan); Day. & Wen., ibid, VJI., p. 87 (1878) (Deccan) ':

Hume & Mara., Game-B. Ind. il., p. 19 (1879) (part) ; Legge., B. of Ceylon III
p. 744 (1880) ;

Butler, Cat. B. of S. Bom., p. 68 (1880) ; Vidal., Str. Feath X
'

p. 160 (1881) (Western Ghats) ; Davidson, ibid, p. 316 (1882) (W. Khandesh)
'•

Macgregor, ibid, p. 440 (1887) (Deccan & S. Mahratta) ; Taylor ibid p 530

il^^^i'oSf^' !n-*
^"°''''' ^- ^ ^§S8 in., p. 430 (1890) (part) ; Ogilvie-Grant,

Ib.s. 1892, p. 40 (part) ; id., Cat. B. M. XXIL, p. 138 (1893) /id., Man. Game-
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B. 1., p. 106 (1895) (part); Gates, Man. Game-B. I., p. 160 (1898) (part);
Blanf., Fauna., B. I. Aves. IV., p. 137 (1898) ; Butler, Jour. B. N. H. S. X.,
p. 312 (1896) (Ceylon) ; Davidson, ibid, XII., p. 64 (Kanara) ; Gates, Cat!

Egg. B. M. I., p. 37 (1901) (part).

VERNACULAR iV\4J/^.—Kakera Kodi (Tehgu).

Description—Adult Male.—Crown black with narrow rufous-buff

margins to the feathers ; forehead, supercilia and sides of the head
ferruginous red; nape and neck like the crown but with the buff mar-
gins wider and more conspicuous ; upper back blackish with oval
whitespots; wing-coverts blackish brown with buff spots and scajDu-

lars the same, but with rufous buff margins. Wing-quills and
greater coverts brown with rufous buff bars, broken on the
primaries, complete on the inner secondaries on which the brown is

almost as dark as on the scapulars. Lower back, rump, upper tail-

coverts and central tail feathers black with narrow bars of white,

the latter sometimes more or less tinged with buff ; outer tail

feathers more or less black on the terminal third.

Below, chin white or rufous, more or less marked on the sides

with tiny black specks, sometimes forming a line from the corner

of the lower mandible ; foreneck darker rufous, more boldly streak-

ed with black ; breast and flanks black with large white drops
increasing in size towards the lower breast and posterior flanks

;

centre of abdomen and vent dull pale rufous brown, more or less

tipped with dirty whitish ; under tail-coverts chestnut.

Colours of the Soft Parts.—Irides dark brown ; legs reddish or

yellowish brown ; bill dark brown to black, the tip always black-

ish, the base and gape paler or horny white.

Measurements.—Length about a foot, wing 132 to 148 mm., ave-

rage of 30 specimens 138'5 mm., tail from 66 to 89 mm., generally

about 80 mm.; bill from front about 26 mm. ; tarsus about 40 mm.
The spurs are rudimentary or absent.

Weight " 8*5 to 12*7 ozs." Hume. This is apparently for both

sexes.

Adult Female.—Like the male, but with the lower back, rump,
upper tail-coverts and tail dull pale brown with narrow bars of

white bordered with darker brown. The throat is generally white,

and the markings on the flanks and lower breast generally form

black arrow head shaped central bars on a pale buffy brown.

Colours of the Soft Poiis.—As in the male, but duller, the legs are

never as red in the reddest legged males, and are rarely even a dull

horny brown ; the bill is brown rather than black, and with a greater

depth of whitish at the base.

Measurements.—ThevQ seems to be no difference in size between

the males and females, though the latter probably weigh distinctly

less on an aveuage. I can find no recorded weights.
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Distrihution.-The typical Painted Partridge is found only m
Cevlon and in the South of India. In the west and central portion

of 'its range it only occurs well to the south, but on the east works

further North. Its northern limits may be taken as Khandesh and

Eaipur working up on the east into Behar. The specimens m the

British' Museum come from Ceylon, Belgaum, Khandesh, Deccan,

Raipur, Chanda and Behar. In Ceylon, according to Wait, it is

confined to the Ura basin and the eastern and south-eastern slopes

of the hills.

Type Locality.—Bangalore.

Nidification.—Throughout practically the whole area over which

both races of this Partridge breed, the breeding season seems to be

from the time the rains break, i.e., the middle or end of June upto

the end of September, July and August being the months in which

most eggs are laid. There are very few eggs of this sub-species in

Museums, and the Hume series consists wholly of eggs of jjallidus,

the northern form, but Col. Sparrow sent me a few from Trim-

ulgherry taken in August and September, and I have others from

the Buchanan and Bulkley collections taken from July to

September. In Ceylon it is said to lay " about Xmas time."

The Painted Partridg'fe" appears to select patches or strips of grass

and scrub jungle in between cultivated fields and open country

rather than extensive stretches of grass-land in which to breed, and

its favourite ground is perhaps such as is evergreen with rather thin

grass two or three feet high, more or less mixed with bushes. Jerdon,

who was not much interested in nidification, long ago remarked on

this Partridge's predilection for laying its eggs under the shelter of

some bush and my correspondents inform me that they think the

majority of nesting sites selected are of this nature. The nest itself

is very primitive, merely a few pieces of grass and a few dead leaves

on the ground, sometimes in a hollow, sometimes on quite flat

ground, where the eggs arc only kept from rolling about by the fall-

en rubbish around them.

The eggs appear to vary in number from 4 to 7 or 8 in a full clutch,

and I can find no satisfactory evidence to prove the assertions some-
times made that they lay 10 or 12.

In shape they are very similar to those of the Black Partridge,

but whilst some are quite as peg-top in shape as the most pyriform
of the eggs of that bird, some are much more of a true oval than
any I have seen of Francolinus francolinus. In c^our they are, on
the whole much paler, much less brown and mor^ inclined to a pale
stone colour or very pale olive-grey. A few eggs are almost a pure
grey, and I have seen no eggs of the comparatively dark olive-brown
so common in the eggs of the Black Partridge.
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In texture they are fine and close, and the surface has a distinct

gloss sometimes quite highly developed. They are much more
fragile than the eggs of the Francolinus francolinus, a difference

strikingly great between two species so very closely allied.

The average size of 15 eggs, all I have been able to examine of

true pictus, is 35 • 9 X 30 • 9 mm. The smallest egg both in length and
breadth measures 33 • 6 x 28 • 6 mm., the longest is 37 "8 x 31 '9 mm.,
and the broadest is 36 '5 x 32*0 mm.
The Hen-bird is a very close sitter, and will not move until

almost trampled on.

The Cock-bird is monogamous, and like the rest of his genus,

probably pairs for life.

They breed only in the Plains, and nowhere do they ascend

the hills for more than a few hundred feet, and even that only as

stragglers.

General Habits.—The habits of the Painted Partridge are very

similar to those of the Black Partridge, but whereas the latter

prefers good cover combined if possible with a certain amount of

dampness, the Painted Partridge likes very dry jungle, and does

not mind its being rather thin. It never enters the heavy forest of

l^e Western Coast, but wherever cultivation has taken the place

of forest, and grass has grown up over the abandoned areas, there

almost to a certainty, the Painted Partridge will sooner or later

put in an appearance.

Perhaps its favourite haunts are short grass on broken, stony

plateaus and plains, or thin scrub jungle, and in either place trees

are desiderata, for this bird is much more fond of perching than

the Black Partridge. They call like that bird from some elevated,

perch but more often from trees rather than from ant-hills

boulders and fallen stumps.

Hume says that the Painted Partridge " often, if not generally,

roosts on bushes and trees, whence I have shot them after dusk and
have disturbed them before dawn", and he adds that they may
often be seen perched on some conspicuous part of the tree whilst

the hen sits modestly—and wisely—hidden in the thicker foliage.

They are often found in such crops as offer suitable cover, or if

the crops themselves are too thin they hide in the adjacent scrub or

grass and wander out into the fields in the mornings and evenings

to feed, scratching about in the earth and picking up grain, seeds

and insects, or feeding on green shoots, etc. White ants are a very

favourite food with this bird, as indeed with almost all birds, and it

is said to be a foul feeder when living anywhere near villages.

Pitman found that it drank regularly every evening about si

o'clock in July in the Central Provinces, but he did not notice it

drinking in the morning as the Black Partridge always did.
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Although never getting big bags, he obtained very fair sport with

the Painted Partridge by driving the grass and scrub round culti-

vation. The birds were very clever at squatting close until the

beaters were almost on them, when they doubled back through

their legs or rose and doubled back over their heads, giving no

chance of a shot. At other times they rose well and gave capital

shots as they crossed the open.

In Hume's time Laird wrote :
" 7 or 8 brace of Painted Partridges

with 15 brace of Quail, etc., would be here (Belgaum) reckoned a

good bag for one gun ", and probably much the same would be the

case now. In a few other localities they may be rather more numer-

ous and rather larger bags possible, but I have heard of no place

where much over 20 couple can be hoped for in a day's shoot.

Hume says that they fly faster and take more hitting than the

Black Partridge, and are about the equal in pace to the English Par-

tridge.

Other sportsmen say that it does not fly nearly so fast as our

home bird, and that though it may make more fluster and fuss as

it rises, it is much easier to hit, and takes less hitting to bring down
than that bird does.

Possibly a Painted Partridge walked up in grass or scrub is no*

much slower than a common Partridge walked up with dogs through

crops affording good cover, but is nothing like as fast as a driven

bird coming up with the wind and an inherited instinct of what to

expect in front of him.

The call of this bird is not unlike that of the Black Partridge. It

has been syllabised by many writers, but perhaps Jerdon's " Chee-

kee-kerray Chee-kee-kerray " gives as good an idea of its sound
as it is possible to put in words. The birds, both sexes apparently,

have also a call to one another sounding like " chuck chuck "

repeated softly several times ; this may only be a call note to the

young. The latter, according to a writer in the Bengal Oriental

Magazine, " begin to call soon and to chirrup like Crickets ", and
this cricket-like note is one also uttered by the young of the

Black Partridge. I often heard the latter in North Cachar when
out big-game shooting, and it was sometime before I found out
its origin by putting up a family party of two old birds and three
chicks who, on re-settling, commenced chirruping loudly until the
whole family was satisfactorily re-united.

The chicks of the Painted and Black Partridges grow their wing
quills very rapidly, and can fly as well as their parents for a short
distance when they are little larger than sparrows.

The flesh of the Painted Partridge is rather dry, but quite plea-

sant, and has sometimes been described as excellent.

{To he continued.)
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THE COMMON BUTTERFLIES OF THE PLAINS
OF INDIA.

INCLUDING THOSE MET WITH IN THE HILL STATIONS
OF THE BOMBAY PRESIDENCY.)

BY

T. R, Bell, i.f.s.

{Continued from page 32 of this Volume.)

Pakt XXVI.
With plate M.

Family—HESPEKiiDiE.

"All six legs perfect. Wings with the discoidal cell of hind wing slenderly and
often incompletely closed ; veins 8, 9, 10, 11, all emitted from subcostal nervure
before the end of cell and ending on costal margin ; all other veins direct from
the cell, none branched either in the fore wing or in the hind wing. Of compara-
tively small size generally very robust build and rapid flight. Antenna wide
apart at base, with a thick club or strong, curved hook at the tip. Palpi short,

broad, closely pressed against the face, densely scaled on the first and second
joints. Hind legs generally with a pair of moveable spurs or spines at the end
of tibiae and another pair at the middle ; middle legs with a pair of moveable
spines at end of tibiae."

The above is more or less in the words of Marshall and deNice-
ville in their " Butterflies of India, Burmah and Ceylon". Colonel

Bingham characterizes the family thus, as already given in the key
to the Butterflies at the beginning of these papers :

—

" Antennae wide apart at base ; hind tibiae generally with a medial as well as

terminal pair of spurs ; all veins in the fore wing from base or from cell ; none
forked or coincident beyond."

To this may be added that the eggs are generally few and nearly

always more or less dome-shaped, either smooth or longitudinally

ribbed more or less strongly, sometimes serrate along the ribs, some-

times tuberculate (rarely).

The larvae are fusiform, the anal end rounded, sometimes flattened,

the head always conspicuously broader and higher than the neck

;

no projections of any sort either on the head or on the body in the

mature state though (Gmigara for example) there may be a cereous

excretion taking the form of threads that rub oif easily.

The pupae are moth-like in all cases, nearly always smooth, with-

out processes of any kind and are attached by the tail and a body-

band.

The habits of the butterflies differ somewhat according to genera

and species but the flight is very rapid in the great majority and of

a jerky nature in all. Some of the insects are diurnal, some crepus-

cular in their habits, a few, apparently, even nocturnal {Ismene goma-

ta). The larvae live in cells formed of leaves or sections of leaves

in various characteristic ways and the pupation takes place often

within them, though many larvae wander and make special

arrangements ; Baoris, Udaspes pu23ating more or less in the open
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on the under side of a leaf, part of which is drawn together by a few

silks to form a concave depression ; Amjpittia maro head-down,

absolutely in the open, on a stalk of rice or grass near the ground.

' A proposed Classification of the Hesjperiidce, with a Eevision of

the Genera,' by Lieut. E. Y. Watson, Madras Staff Corps, F.Z.S.,

F.E.S , which appeared in the ' Proceedings of the Zoological Sociey,

of London,' January 17, 1893, is practically the latest efiiort at arrang-

ing the skiiapers scientifically into, first, more or less natural groups

and, secondly, into proper genera. The work deals with all known

species, both from the old world as well as the new world and is based

on the study of 234 generic names of which 49 were sunk by the author

as synonyms, while 45 new genera were described. He states at

the same time that it is based entirely upon the collection of the

British Museum while he acknowledges that " in addition to the

collection of the British Museum, free access has been afforded me to

the valuable collection of Messrs. Godman and Salvin." His time

being limited, a certain number of species mentioned were not sepa-

rated into genera but were included in those to which they seemed

to be most nearly allied.

Watson says that, before 1874, no serious attempt had ever been

made to arrange the genera of the family into natural groups but

that it had been done later for limited faunae. He then states that

the only suggested arrangement that seemed to him to be a perfectly

natural one was that of Scudder in the ' Bulletin of the Buffalo Society

of Natural Science ' (1874). According to this, two sub-divisions

were erected for the Hesjperiidce of New England in America, namely

the Hesperidi and the Pamphilidi, based to a very large extent upon

the secondary sexual characters of the males, the egg, larva and pupa

supplying subsidiary characters. Watson approves of these and then

alludes to an amplification of Scudder's arrangement by Mabille in

1878 in the ' Annales de la Societe Entomologique Beige ' which

suggest a third tribe called the Pyrrhopygini which he adopts. Speyer

then, in 1879, in ' Genera of the HesperiidEe of the European Fauna
'

published in the ' Stett. ent. Zeitung ' made a suggestion that has

proved to be of the greatest importance in the classification of genera,

namely that the position of vein 5 of the fore wing in relation to veins

4 and 6 would be a character of value. Watson makes full use of

this character in his keys. He alludes to the very superficial way
in which many authors have characterized their genera and has
adhered to the decisions of Scudder in his ' Historical Sketch of the
Genera of Butterflies ' absolutely to fix the doubtful ones. For
genera described after Scudder's work and for which no type was
specified, the species that best agreed with the genus was taken as
type. He then refers to the male secondary characters on the wings :

the costal fold, discal stigma and tufts of hair which he concludes
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are of great importance as indicating groups or subfamilies but are
of little use as generic characters. All butterflies possessing a costal
fold belong to his own Hesjjeriince, all possessing a discal stigma to
his Pampkilmcp. The PyrrhopygmcB, on the other hand, have no
secondary male characters of either description on the fore wing,
and are confined altogether to the New World.

The characters of the three subfamilies are enumerated in the
following key :

—

Fore wing with vein 5 usually nearer to 4 than to 6 ;

with cell invariably more than two-thirds the length of

costa ; withou^t costal fold or discal stigma. Antennae
with club thick, ending in a blunt point usually more or

less bent into a hook. Wings held horizontal when at

rest .

.

.

.

.

.

.

.

.

.

.

.

.

.

. .Pyrrhopygince.

Fore wing with vein 5 nearly always nearer to 6 than
to 4 ; cell rarely more than two-thirds the length of

costa ; costal fold sometimes present. Antennae rarely

blunt, nearly always ending in a fine point. Wings nearly

always held horizontal in repose .

.

.

.

.

.

. . Hesperiince,

Section A.—Fore wing with vein 5 slightly nearer either to 4 or to 6, never
conspicuously close to either ; cell always more than two-thirds the length of

costa. Hind wing with vein 5 never fully developed except in a few Old World
genera. Antennae usually bent into a hook, sometimes sickle-shaped, always
ending in a fine point. Third joint of palpi never curving over vertex of head.

Wings at rest held horizontal or erect over back
Section B.—Fore wing with vein 5 nearer to 6 than to 4 ; cell less than

two-thirds the length of costa. Hind wing with vein 5 never fully developed.

Antennae seldom hooked, sometimes bluntly pointed. Third joint of palpi never

curvmg over head.

Fore wing with vein 5 nearer to 4 than to 6 ; cell almost

always less than two-thirds the length of costa ; males

never with a costal fold but sometimes with discal stigma.

Hind wing with vein 5 well developed or not. Antennae

almost invariably ending in a fine point. Palpi with the

end joint long or short, directed variously, sometimes

curving over the head-vertex. The wings are always held

closed perpendicularly over the back in complete repose . . Pamphilince.

Section A.—Fore wing with, except in some aberrant Australian forms, vein

5 sHghtly nearer to 4 than to 6 ; cell always less than two-thirds the length of

costa ; no costal fold and rarely a discal stigma. Hind wing with vein 5 never

well developed. Antennae various, never much hooked, usually sharply pointed-

Palpus with third joint usually inconspicuous, rarely long and slender v/hen it is

always erect and never horizontal. Wings held erect in repose.

Section B.—Fore wing with vein 5 much nearer 4 than 6 ; cell less than two-

thirds costa ; no costal fold but often a discal stigma. Hind Aving with vein 5

rarely developed. Antennae never hooked, the club s-ometimes without crook,

sometunes with. Palpi in a few genera with the third joint curving over vertex,

long and slender ; in most it is minute. The butterflies, when basking, depress

the hind wings and elevate the fore wings, " an attitude p3cuhar to this section
"

(
Watscn).

Section C.—Fore wing with vein 5 equidistant between 4 and 6 or nearer 6

;

cell from half to just over two-thirds t'le length of costa ; no costal fold but with

various other sexual male marks on wings and legs. Hiad wing with vein 5

usually well developed, Antennse with the club of varying stoutness, always
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lapering to a fine point ; sometimes hooked. Palpi with the second joint up-

turned, resting against the face; the third joint long, thin, naked and projecting

in front of the face. The wings are always held closed over the back when at

The above key is for all tlie Hesperiidce of the world. The Pyrrho-

pygincB are wholly confined to the American continents. Section A
of the HesperiincB has but seven genera out of 50 which are of the

Old World and only five that are Indian, namely Orthofhoetus, Capila,

Calliana and Hantana, Crossium. Section B contains about 42

genera out of which some 16 are Indian, 5 African, 1 Australian, and

the rest American. Section A of the Pamphilince contains about

34 genera of which 13 are Indian, 6 African, 4 Australian, 3 North

Asian and the rest American ; Section B, 59 genera ; 20 Indian, 6

African, the rest American ; Section C, 5 genera, all of the Old World

and confined to Eastern Asia, India, Burma to the Philippines and

Australia.

Later on, in the Journal of iihis Society (B. N. H. S.), Capt. Watson

as he then was, published a supplementary paper called ' A Key to

the Asiatic Genera of the Hesjperiidce,' being an excerpt of his original

work, written for the convenience of workers in India (Vol. IX,

part 4, p. 411 ; 20th June 1895). The original keys have been modi-

fied to suit the restricted fauna. They are as follows :

—

Fore wing with vein 5 nearer to than to 4 ; male

occasionally with a costal fold but never with stigma.

Male with a tuft of hair at proximal end of hind tibiae in

nearly every case. Wings in repose always horizontal . . Hesperiince.

Fore wing with vein 5 nearer to 4 than to 6 ; male never

with a costal fold but often with patches of modified

scales on upperside. Male without tuft on hind tibiae. All

species rest with their wings closed over the back • . PampMlince.

Captain Watson has, as formerly, divided this latter subfamily

into three sections ; the first two, in this case, founded on a slight

difference of neuration, being purely artificial, have only been adopt-

ed for convenience. "The third section, however, consists of a closely

allied group of genera which appear to have no near allies among
the PamphilincB, so much so that it is questionable whether it would
not be advantageous to form them into an additional subfamily
under the name of Ismeneinm, the species contained under which
would stand in much the same relation to the remainder of the Old
World HesperiidcB that the PyrrhopygincB do to those of the New
World. The name (but with a much more extended meaning) has
been made use of by M. Mabille in a paper on the Hesperiidce of the
Brussels Museum published in the ' Annals of the Entomological
Society of Belgium, Vol. XXI (1878)." These sections of the Pam-
philincB he characterises as follows :

—

Section I.—Palpi various but never as in Section III. Vein 5 of fore wing
straight throughout its length and not arising markedly nearer to vein 4 than to
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vein 6, the middle discocellular being, therefore, only slightly longer than
the lower one.

Section II.—Palpi various but never as in Section III. Vein 5 of fore wing
deflected at origin and consequently arising much nearer to vein 4 than to vein
6, the middle discocellular being, therefore, much longer than the lower one.

Section III.—Palpi with th,e third joint long, slender and naked, porrected
horizontally in front of the face. Species robust. Habits often crepuscular.

Watson then gives keys for all the Asiatic genera of Skippers consisting of the
following genera under the different sections :—

•

Section I.—Pamphila,
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subfamily of it as Watson suggested and as has actually been done by Swinhoe

va.LepidopteraIndica,th.e\a,tQst^orkon Indian Skippers and Indian butterflies

generally) is confined to Asia, Africa and Australasia ; Ismene and Bihasis have

not been recorded out of Asiatic hmits ; Hasora is chiefly Malayan and extends

as far as Australia ; Badamia also extends to that continent ; Bhopalocampta is

a very large genus almost entirely confined to Africa, only two or three species

being found within Asiatic Hmits.

In Section II of the PampUlince, the genus Gehenna has only two species, one

from Borneo, one from Sumatra ; Ancistroides, in similar case, is confined to

islands of the Malay Archipelago ; Zela, Zampa, Eetion are Malayan ; Mimas
from New Guinea ; Adopcea is northern, Holarctic. Extra information given

is that Taractrocera, Telicota extend to the Australasian region ; Ampittia, Baoris,

Baracus to Africa ; Padraona to AustraUa, doubtfully to Madagascar and S.

America ; Adopcea, Erynnis are Holarctic.

Section I : aU the genera, with the exception of Pamphila, Heteropterus>

are Asiatic ; the former being European, the latter Holarctic. Heteropterus,

Isoteinon, Ge, Idmon, Sepa, Zea, Apostictoptenis have not been recorded from

Indian limits. Isoteinon, Heteropterus are confined to Northern x4.sia ; Ge, Idmon,

Zea, Sepa are from Malacca and Sumatra ; Apostictopterus has a single species

found in China.

Watson's subfamily of Hesperiince is divisible into two quite natural parts, one

consisting of those insects that keep their wings erect in repose, the other con-

taining the species that keep them open and stretched horizontally out.

His PampMlince can be at once divided into two quite natural groups, one
consisting of Sections I and II, the other of Section III as has already been
mentioned by him.

The latest work on the Hesperiidce, from the pen of Colonel C. Swinhoe, has

appeared comparatively recently as the chmax to the truly monumental Lepi-

doptera Indica, originally started by Moore more than twenty years ago. It

occupies part of volume IX and the whole of volume X and is accompanied
by fine, coloured plates in which are depicted all the butterflies described with
a goodly number of then caterpiUers and chrysahdes. The author has erected

twelve new subfamilies but gives no keys to them. These are :—
Ismeneinse, Pamphilinse, Matapinee,
Achalarinse, Astictopterinse, Notocryptinse,

Celsenorrhinse Suastinse, Plastingiinse,

Hesperiinse, Erionotinse, Erynninee.

In this arrangement he restricts the subfamily Hesperiince of Watson to the
genera Garcharodus, Gomalia, Hesperia and Thanaos, in which the insects do
not spread their wings horizontally when at rest ; dividing those that do so rest

into Aclialarince and Celcenorrhince. He finaUy divides off Section III of Watson's
PampMlince as the subfamily Ismeneince and erects eight subfamihes for Sec-
tions I and II. These two sections Watson himself has allowed to be purely
artificial as has been seen above, whereas Swinhoe beUeves his subfamilies to be
fairly natural and, therefore, a better arrangement.
Based upon certain knowledge of the earher stages of members of all of these,

the probabilities are that Swinhoe' s behef is correct ; but this knowledge also
suggests that certain alterations therem must be made. To start with, there-
fore, a more natural sequence of the above subfamilies is suggested as follows :

—

Achalarinaj, Erynninse, Erionotinee,
Celsenorrhin^, Plastingiinse, Matapinge,
Hesperiinse, Suastinse, Astictopterinse,
Ismeneinse, Pamphilina?, Notocryptinse,

with the first two subfamilies in which the insects sit with wings horizontally
spread in natural sequence to the New World Pyrrhopygince. Then follow all
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those resting with wings closed over their backs, connected by the Hesperiince
which occasionally rest with wings in abnormal positions ; as, in Gomalia and
Thanaos, where the position adopted is. occasionally, neither one nor the other.
In these two genera the \Yings are held in a " pent-house " attitude as in the
great majority of moths, sloping at an angle along the body ; Gomalia alhi-

fasciata, tor example, occasionally rests wth the wings in the pent-house
position and the abdomen curled up so characteristic of the noctuid genus
Eutelia. All these butterflies, however, often hold their wings in the normal,
erect way characterising the great majority of the subfamilies. In the genus
Hesperia also, the imagines have the habit of basking with the wings half open,
that is with the fore wings slightly opened from the erect position and the hind
wings still more separated as do many of the insects of the genera Telicota,

Baoris, Halpe, d-c.

Although the above represents the most natural sequence of Col. Swinhoe's
subfamilies, there are various objections to be made to the groups themselves
and to their internal constitution. These twelve groups are best discussed in

detail in order :

—

Achalarince.—Will have to stand as nothing is known about the earlier stages :

on a general view of the pictures of the insects composing it as given in Colonel

Swinhce's Lepidoptera indica the subfamily seems to be quite a natural one.

Celcenorrhince.—Is a natural group and will also stand, even to the component
genera and their species. Out of the 13 genera of Avhich it is composed 7 are

known in their early stages of egg, larva and pupa and show strong affinities ; all

the insects rest with horizontally spread wings as do the Achalarince.

Hesjjeriince.—Also natural wdthin certain limits. The transformations of

most of the genera are known and show certai i affinities ; the insects rest with
their wings perj^endicularly raised over their backs except in the case of the

genera Gomalia and Thanaos which at night and in dull weather hold them " pent-

house " rather like moths of the genus Eutelia and even, like these, curl the

abdomen up. However these insects also occasionally close the wings over the

back. All the subfamily have egsjs with strong meridional ridges except

Gomalia which has them strongly and densely coarse-tuberculate (the tubercles

are, however, arranged in radiatmg rows) with a 7 -sided Ud on the top through

which the larva emerges—all, indeed, of the eggs are characterized by the fact

that the larva emerges through the very top.

Ismeneince.—Is a very natural group as may be gathered by what has already

been said about it. The transformations of Ismene, Rhopolocampta, Bibasis,

Hasora and Badamia are known.
ErynnincB.—There is not much to be said for tliis group as it contains ele-

ments that are quite irreconcilable with each other. To begin with the whole

of what may be called the Baorine section must be taken out of it : the genera

Baoris, Caltoris, Chapra and Gegenes ; Erynnis will remain. These excerpted

genera together Avith others of the subfamily Matapince will form a new
subfamily which may be styled Baorince. Colonel Swinhoe's Matapince will

disappear as explained below, the genera Hyarotis, Acerbas, Arnetta, Zogra-

phetus, Scobura, Sebastonyma, Itys, Iton and Isma going to Notocryptince while

Aero77mchi(S (and Swinhoe's new genus Machachus erected for one of the sections)

go to Pamphilince ; the only remaining genus which is the tA^e-genus, Matapa,

going naturally into Erionotince with which (as e\idenced by the earUer stages of

Gangara thyrsis and Matapa aria) it has every affinity.

Blasting iince.—Is seemingly a natural group but, as only a single representa-

tive, namely Plastingia suhmaculata, of the various genera contained therein has

been bred, 'it is difficult to say. This particular butterfly is very Hke Suastus

gremius in facies and has similar eggs, larva and pupa besides making its cell in

the same way so that, from its earlier stages, it should go into Suastince from

which, however, it is separated in the perfect state by having an inconspicuous

4
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third joint to the palpus (although the palpus is very robust and rather long)

instead of the long, naked, prominent third joint of Suastus, lamhrix, Baracua

and Stiada ; it also has exceptionally long antennae with an exceptionally long

and very much hooked tip to the club ; the antennse of Suastus, lambrix, Baracus

and Suada are somewhat shorter and have much shorter hooks or bends.

Suastince.—Is not a good subfamily but has been separated for the above

reasons of palpi ; the genus Suaskis has a strongly few-ribbed egg; lambrix has

a smooth one, finely cellular-reticulate under a lens; Baracus one with a minutely

tuberculate surface under magnification and 17 very fine meridional ribs ; in

fact the three species representing these three genera are a heterogeneous

collection offering nothing much in common except the naked third joints of

the palpi. The subfamily will be omitted.

Erionotince.—Quite a natural group and only requires the addition of Matapa
to complete it. The transformations of Gangara thyrsis, Matapa aria, Erionota

thrax and Paduka lebadea are known and serve to characterize it.

Pamphilince.—Contains Pamphila, Taractrocera, Ampittia and Ochus. The
genera A'eromachus and Machachus, both formerly known as Aeromachus but
recently spht by Swinhoe, must be added. The transformations of Taractrocera,

Ampittia and Pamphila are known. The habits of the insects are similar.

AstictopterincE.—Is untenable. The habits and early stages of Sancus are

identical with those of Notocrypta and Udaspes so that Sancus must go into

Notocryptince into which Astictopterus, Koruthaialos and Watsoniella should be
put. Suada fits better into Plastingiince.

Notocryptince.—Is a natural group into which Sancus, lambrix, Astictopterus,

Koruthaialos and Watsoniella should be put.

So far, then, superseding Swinhoe's arrangement, there will be the following
subfamilies to be considered:

—

1. Achalarinse, 5. Plastingiinse, 9. Baorinse,

2. Celsenorrhinse, 6. Erionotinse, 10. Notocryptinse,

3. Hesperiinae, 7. Pamphilinse,

4. Ismeneinse, 8. Erynnin*,
in which his Astictopterince, Suastince and Matapince have disappeared, while a
new subfamily, the Baorince, has been created. These subfamilies will also,

with the exception of numbers 1, 2, 3 and 4, all be shghtly different from his m
their constitution as regards genera. Their composition, after this reconstruc-
tion, is given below, making use of Colonel Swinhce's genera, but marking with
an asterisk (*) all the new genera created by him—he has made a good few,
basing them chiefly upon " male-marks ", such as a stigma on the wing or a
tuft of hairs. He considers such sex-marks to be of generic importance : a
matter of opinion about which there has been no little controversy. m

Subfamily Achalarinoe {\). Subfamily CeZcenorrM^ice (2) 1|1
Genus Achalarus, Scudder, Genus Celcenorrhinus, Hubner.

Calliana, Moore, Charmion, deN.,
Pisola, Moore, Daimio, Murray,
Crossiura, deN., Satarupa, Moore,
Hantana, Moore. Tagiades, Hubner,

Odina, Mabille,

Odontoptilum, deN.,

Ctenoptilum, deN.,

Darpa, Moore,

Abaratha, Moore,
Gerosis, Mabille,

Coladenia, Moore,
Sarangesa, Moore,

j

Tapena, Moore.
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S'ubfamily Hesperiince (3).

Genus Hesperia, Fabr.,

Pyrgus, Hlibner,

*Spialia, Swinh.,

Gomalia, Moore,
Carcharodus, Hiibner,

Thanaos, Boisduval.

Subfamily Plastingiince (5).

Genus Plastingia, Butler,

Lotongus, Dist.,

Zela, deN.,

Hidari, Dist.,

Pirdana, Dist.,

(Erane, El. & Edw.,
Creteus, deN.,

Pithauria, Moore.
Pifiauriopsis, W.-M, &
Pedestes, Watson,
Suastus, Moore,

Suada, deN,
Arnetta, Watson,
Isma, Dist.

Scobura, El. & Edw.,
Iti/s, deN.
Sebastonyma, Watson,
Zographetus, Watson.

Subfamily Erynnince (8).

Genus Erynnis, Schrank,

Augiades, Hiibner,

Telicota, Moore,
*Corone, Swinn,
Padraona, Moore,
Halpe, Moore,

*Thoressa, Swinh,
Onryza, Watson,
Actinor, Watson,
Baracus, Moore,

Cupitha, Moore.

Subfamily Ismeneince (4).

Genus *Pola, Swinh.
*Gecana, Swinh.,

*Tothrix, Swinh.,

*Burara, Swinh.,

Rhopalocampta, Wall.,

Bibasis, Moore,

Hasora, Moore,
Parata, Moore,

Badamia, ]\Ioore.

Subfamily Erionotince (6).

Genus Erionota, Mabille,

Oangara, Moore,

Pudicitia, deN.,

Paduka, Dist.,

deN., Matapa, Moore.

Subfamily Pamphilince (7)

Genus Pamphila, Fabr.,

Taractrozera, Butler,

Ampittia, Moore,

Ochus, deN.,

*Aeroniachus, deN.,

Machachus, Swinh.

Subfamily Baorince (9).

Genus Baoris, Moore,
*Caltoris, Swinh,

Chapra, Moore,

Parnara, Moore,

Oegenes, Hiibner,

Iton, deN.

Subfamily Notncryptinoe (10).

Genus Notocrypta, deN.,

Sancus, deN.,

Udaspes, Moore,
Hyarotis, Moore,
lambrix, Watson,
Acerhas, deN.,

*Tamela, Swinh,
Astictopterus, Felder,

Koruthaialos, Watson,
Watsoniella, Bery.

Some justification of the subfamilies resulting from the foregoing analysis is

called for. The series begins with those insects which rest with the wings hori-

zontally outspread and never hold them closed together perpendicularly over
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the back when in repose, exemplified by the two groups Achalarince and Celce-

norrhince. It is true that nothing is known of the early stages of the first but

Colonel Swinhoe quotes Doherty's statement about Calliana pieridoides that " it

flies in the darkest parts of the forest towards the end of the afternoon, alighting

with outspread wings ; in the morning it hes concealed, adhering closely to the

underside of leaves ; then floats lazily up and down the bed of a stream." What
is true of one species will probably be true of the others and, if the group be a

natural one as it surely has the appearance of being, what is true in respect of

the resting position of the members of one genus will be true of the others. The
general fades of all the species of the subfamily suggest strongly the known
species of Celcenorrhinus of the second subfamily, to which Doherty's remark
will equally apply.

Celcenorrhince.—The larval stages of seven out of fourteen genera are known-
The eggs are dome-shaped, distinctly ribbed ; the larvae feed upon dicotyledonous
vegetation ; the chrysalides have well-marked and prominent expansions to the
spiracles of segment 2 and the proboscis free beyond the wings and the pupal
cell is closed. The butterflies rest with wings horizontally spread.

Hesperiince.—The eggs are dome-shaped and strongly ribbed ; the larvse feed
upon dicotyledonous plants ; the pupae are like those of the preceding family,
in that they have strong expansions to the spiracles of segment 2, a free proboscis,
and they all are formed in closed cells. The butterflies rest with their wings
erect over their backs in repose except that, in the genera Gomalia and Thanaos,
as exemplified by the species G. albifasciata and T. tages (a home insect), they
have the habit of sitting in dull weather and at night with the wings " pent-
house " after the manner of noctuid moths, that is with them held slanting, the
inner or abdominal margin along the body, the wing thus hiding the body from
the side-view ; Gomalia, indeed, even curls the abdomen up like moths of the
noctuid genus Eutelia. This latter insect occasionallj'- holds the wings erect
while Frohawk says Thanaos basks with them outspread. There is thus some
abnormality in the group.

IsmeneincE.—Have dome-shaped, ribbed eggs. The larvee are stout and
brightly coloured and feed upon dicotyledons ; the pupae are stout, pink or green
in colour, have no prominent expansions to the spiracles of segment 2 and the
proboscis is not produced beyond the wings.

Plastingiince.—Have ribbed eggs as far as the members of it are known—and
only Plastingia and Suastus, a single -species of each, have been bred. The larvae
are found on palms (Calamus, Cane and Phoenix, the Date Palm as well
as other palms)

; the pupae are fairly stout and have well-developed spiracular
expansions to segment 2, a frontal " boss " and a short, free end to proboscis.
Butterflies rest with erect wings.

Erionotince.~ILa.Ye very finely ribbed eggs, the ribs very numerous and not
easdy seen; the larv« feed upon bamboos and palms; the pupae are formed in clos-
ed, spirally coiled, roomy cells and have the proboscis produced free beyond
the wings (immensely long in Gangara), no promment spiracular expansions,
and possess a rounded bow between the eyes. Insects rest with wings erect.

PamphilincE.—-Eggs finely ribbed or mmutely rough-tuberculate, a transition
between the nbbed and smooth eggs. Larvje feed upon grasses. Pup^ formedm more or less laxly made cells, with a somewhat accentuated boss or pomt be-
tween the eyes

; probosci? free beyond the wings or not ; a well-marked though
not prominent spiracular expansion. The wings are held erect in repose.
ErynnincB.—Eggs smooth or with very fine ribs with the single exception of

the genus Cupitha which has eggs similar to those given for the Plastingiince.
The larva of Cupitha also feeds upon dicotyledons while those of all the other
genera of the subfamily feed upon monocotyledons—palms,bamboos and grasses;
t also has an opaque skui whereas all the others have more or less thin skin^
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through which the tracheae can be seen. In fact this genus is abnormal and
really fits into no subfamily properly. Pupae of all the others as well as that of
Cupitha are rather like each other, have well-developed expansions to spiracles

of segment 2, mostly funnel-s'iaped ; the proboscis slightly produced and a
slight boss between the eyes. The pupal cell is closed and often, as in the genera
Halpe, Thoressa, is cut free fro n the plant and falls to the ground. All the
insects hold their wings erect in repose and often bask with them separated from
that position slightly.

Baorince.—Eggs quite smooth. Naked-looking, whitish larvae feeding upon
bamboos, grasses or palms. Pupa naked, with a long beak between the eyes,
light green with a slight powdering of waxy excretion ; no spiracular expansions

;

a long, spatulate cremastral segment. It is formed on the underside of a leaf or
blade with tail-pad and body-string, quite unprotected, except that the edges of

the blade are draAvn towards each other sUghtly by a few silks—they are never
brought together completely. There is a single exception in Parnara bada where
the pupa is of the erynnine type and the cell is tightly closed. Indeed, this insect

should be included in that subfamily preferably. Parnara canaraica has its

pupa and cell and larva normal for Baorince. The insects all rest as in Erijnnince

and bask similarly.

Notocryptinoe.—Eggs limpet-shaped, smooth except that numerous tiny, short

ribs (as many as 40 and over) are discernible on the narrow ring or band upon
which the eggs stand—they are often brown-red in colour. The larvte

resemble those of the preceding family but have smaller heads. The pupae are

precisely similar but the method of making the cells is different in the earlier

stages though the pupal cell is similar. The food plants of the larvae are

grasses or palms or belong to the family Scitamineep, the Gingers, and,
therefore, are monocotyledons. The butterflies rest with wings erect.

All the above may be stated in tabular form, based upon the eggg and food-

plants of the caterpillers— the larvae and pupae will fit in all right :

—

Eggs ribbed.

Larvae feeding upon dicotyledons .

.

. . Subfamilies 1 , 2, 3, 4.

Larvae feeding upon monocotyledons .

.

. . Subfamilies 5, 6, 7.

Eggs more or less smooth.

Larvae feeding upon monocotyledons .

.

. .Subfamilies 8, 9, 10.

And some such arrangement as follows might eventually be found to be the

most natural for all the skippers of the world :

—

Family Hesperiidce.

Section Pyrrhopyyides.

Group Pyrrhopygines.

Subfamily Pyrrhopygince.

Section Hesperiides.

Group Celcenorrhines.

Subfamily Achalarince.

Subfamily Celcenorrhince.

Group Hesperiines.

Subfamily Hesperiince.

Subfamily Ismeneince.

Section Baorides.

Group Baorines.

Subfamily Baorince.

Subfamily Notocryptince.

It would be absurd, however, to lay down that the above arrangement will

eventually prove correct, for the knowledge of the earMer stages of the Skippers

of the world is still very scanty. That for the Indian insects of the family is
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very incomplete. The number of larvse recorded of the different subfamUies

AchalarincB

Cdc&norrhince

Plastingiince

Erionotince

Pamphilince

Erynnince

4 out

2

1

2

2

1

2

1

1

1 out

1

of 23 Celoenorrhinus.

14 Tagiades.

1 Tapena.

8 Coladenia.

Representing 7 out of 14

genera and 14 species

out of 75.

Or 2 of 7 genera

of 12 species.

2 out

2

1

2

2

1

1 out

1

1 out

1

1

1

1

2

1

1 out of

4 Aharatha.

2 Odontoptilum.

6 Sarangesa.

Hesperiince . . 1 4 Spialia.

1 Gomalia.

Ismeneince . . 1 out of 2 Gecana.

5 Burara.

2 Rhopalocampta.

I Bihasis.

4 Hasora.

5 Parata.

1 Badatnia.

of 8 Plastingia.

2 Suastus.

of 3 Erionoti.

1 Oangara.

1 Paduka.
5 Matapa.

2 Pamphila.

8 Taractrocera.

2 Ampittia.

1 Erynnis.

3 3 Telicota.

1 2 Augiades.

1 7 Padraona.

1 1 Cupitha.

1 1 Baracus.

1 2 Machachus.

BaorincB . . 1 out of 2 Baoris.

4 17 Caltoris.

2 5 Chapra.

2 5 Parnara.

1 2 Gegenes.

Noiocryptince . . 2 out of 6 Notocrypta.

1 1 Sancus.

1 1 Udaspes.

1, 2 lambrix.

1 1 Hyarotis.

which means that, all in all, something is known of the earlier stages of 42 genera
out of a total of 81 and 61 species out of a total of 261.

As an example of how little has been done in breeding these insects and study-
ing their life-histories it is interesting to know that out of the 64 species of Indian
HesperiidcB bred, 57 have been discovered in the Kanara District of the Bombay
Presidency alone and that by only three individuals. The earlier butterfly
breeding operations in Kanara were pubhshed in this Society's Journal (Bombay
Natural History Society) in the year 1890 (Vol. V, pp. 260, 349) and continued

Or 7 out of 9 genera and
10 out of 24 species.

2 out of 12 genera and 2

out of 30 species.

4 out of 5 genera and 4
cut of 11 species.

3 out of 5 genera ; 4 of 19

species. The Pam-
liila is a home species.

All genera ; 9 species out
of 27. The Enjnnis
known is the home
one {comma)
Silver-spotted

per.
I

Or 5 out of 14

and 10 out
species.

the

Skip-

genera

of 47

Amounting to 6 genera

out of 8 and 6 species

out of 16.
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in the year 1896 in Vol. X, page 237, again at page 372, further at page 568
and finished in Vol. XI, page 22 in the following year. The part deahng with
the Skippers is this last and it is accompanied by some coloured plates of larvae

and pupae.

There are about 2^350 species of Hesperiidoe known to exist in the whole world
to-day according to Seitz's great work, the Macrohpidoptera of the World of which
some 1,000 species are American, 350 African, 200 Palaearctic and 800 Oriental.

Swinhoe enumerates 761 species from the Oriental Region, excluding Australia
and, of these, 283 are purely Indian, by which he understands India, Burma,
Ceylon and the Andaman Islands. These belong to 88 genera which he groups
into 12 sub-families. These twelve sub-families have been above shown to be
reducible tolO.

Out of the 283 species only 62 come into the present papers as butterflies of

the Plains and Bombay Hill Stations. All but seven of these have been bred,

their transformations and hfe-histories being carefully noted. Those still remain-
ing to be studied are Daimio milliana, Swinh., a single specimen of which was
9aught on the Ghats in the Kanara District of Bombay in the monsoon at a place
called Anshi and Zogmphetus ^gygia, (Hewits.) of which, similarly, only a single

individual was taken near the sea-coast; Corone (Telicotu) palmarum, Swinh.,
Telicota augias, (Linn.), Arnetta vindhia7ia, (Moore), insects of the drier parts ot

the country; and Stmskis bipimctus, (Swinh.), A\hich was also once caught in

Kanara. This makes six, but the larva of Corone palmarum has really been
recorded once as feeding on Date Palm although no descriptions or drawings
were seemingly ke]}t(Indian Museum Notes, Vol. V Xo. 3, p. 126, pi. IX) asonlv
the male and female insects are there figured. Similarly the larva of Rhopal-
ocampta benjamini, (Guerin), is known to feed upon Meliosma 2)ungens, Wall,

and Sabia campaiudata Wall. (Family Sabiacece) in the Himalayas as dis-

covered by de Rhe-Philipe at Dehra Dun who figured the larvae and pupa but
apparently wrote no descriptions (J., B. N. H. S., Vol. XT, 1898, page 602, pi.

W, figs. 30, 30b larvae ; 30c pupa). A list of the 62 species is subjoined, those

still requiring attention being marked with an asterisk (*)•

Celcenorrhimis ambareesa, (M..) Hasora badra,M.
leucocera, (Koll.) chabrona, Plotz.

area, (Pliitz.) alexis, M.

Satarupa milliana, Swinh. ( =Parata)

( =Daimio) biiileri, Auriviilius.

Tagiades obscurus, Mabille. ( ^Parata)
litigiosa, Moschler. Bibasis sena, M.

Odontoptilum angulatuvi, M. Badamia exclamationis, (Linn.)

Abaratha ransonnettii, Feldcr. Bhopalocampta benjamini, Guerin.

Coladenia indrani, M. Plastingia submaculata, Staud.

Sarangesa dan, (Fabr.) Suastus gremius, Fabr.

dasahara, M. bipunctus, Swinh.
purendra, M. Arnetta vindhiana, (M.)

Tapena thwaitesi, M. ogygia, Hewits.

Hesperia galba, Fabr. Gangara thyrsis, Fabr.

( ^=^Spialia) Matapa aria, M.

Oomalia albofasciata. M.

Ismene fergussoni, deN.

( =Gecana)
gomata, M.

( =Burara)

I
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Taractrocera moevius, Fabr.

ceramas, Hewits.

( =^nicevillei, Swinh.

Ampittia dioscorides, (Fabr.)

Aeromachus jhora, deN.

( =MacJiacJius)

Telicota-hamhusce, M.
augias, Lirni.

palmarum, M.

( ^^Corone)
mcesoides, Butler.

( =Padraona)

Padraona gola, M.
Halpe moorei, Watson.

Tiyrtacus, deN.

astigmata, Swinh.

( =Thoressa)

honorei, deN.

( =Thoressa)
Baracus hampsoni. El. & Edw.

Cupitha purreea, M.
Baoris farri, M.

Jcumaraj M.

( =CaUoris)
seriata, M.

( :=Caltons)

conjuncta, Herr,-ScliaflE.

( ^=Caltoris)

colaca, M.

( =Caltoris)

matkias, M.

( =Chapra)
subochracea M.

( z^Ghapra)
canaraica, M.

( :^Parnara)

hada, (M.)

( z=Parnara)

Oegenes nostradamus, Fabr.

Notocrypta restricta, M.

fisthamelii, (Boisd.)

Sancus suhfasciatus. (M.)

Udaspes folus, Cramer.

Hyarotis adrastus, (Cramer.)

lambrix salsala, M.

These insects will arrange themselves in their proper subfamilies as under :

—

Subfamily Celoenorrhince (1).

Genus Celanorrhinus 1.

Species ambareesa (I),

leucocera (S).

area (3).

Satarupa 2.

(
=Daimio)

milliana (4).

Tagiades 3.

obscurus (5).

litigiosa (6),

Odontoptilum 4>

angulatum (7).

Abaratha 5.

ransonnettii (S).

Coladenia 6.

indrani (9).

Sarangesa 7.

dan (10).

purendra (12).

dasahara {12).

Tapena 8. \

thwaitesi (13).

Subfamily Hesperiince (2).

Genus Hesperia 9.

{:=Spialia)

Species galba {IJi).

Oomalia 10.

albojasciata {15).

Subfamily Ismeneince (3).

Genus Ismene 11.

Species fergussoni {16)

{Gecana)

gomata {17)

{Burara)

Hasora 12.

badra {J8).

chabrona {19).

alexis {20).

{Parata)

butleri {21).

{Parata)

Bibasis 13.

sena {22).

Badamia I4.

exclamatioms {23).

RJiopalocampta 15.

benjamini {24).

Subfamily Plastingiince{4:).

Genus Plastingla 16.

Species submaculata {25).

Suastus 17.

gremius {26).

bipunctus {27).

Arnetta 18.

vindhiana {28).

Zographetus 19.

ogygia {29).
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^nhia-raWyErionotitice (o).

Genus Oangara 20.

Species thyrsis {30),

Matapa 21.

aria {SI).

Subfamih- Pamphilince (6).

Genus Taractrocera 22.

Species moevius {o2).

ceramas {S3).

=nicevillei.

Ampittia 23.

dioscorides {S.'f,).

Aeromachsus2Jf.

{Machachu)
jhora (5).

Subfamil_y Erynnince (7).

Genus Telicota 25.

Species bambusoe {SG).

augias {37).

palmarum {3S).

{Corone)

mcesoides {30).

{Padraona)

Padraona 20.

gola {40).

Halpe 27.

moorei (4^).

{Tkonssa)

Barac2is 28.

Immpsoni {^5).

Cupitha 29.

purreea {^G).

Subfamily Baorinse (8).

Genus Booris 50.

Species farri {47).

kurnara {4-3).

striata {49).

conjimcta {50).

colaca {51).

mathias {52).

subochracea {53).

bada {54).-

ranaraica {55).

Gcgenes

nostradamus {5G).

Subfamily Notocri/ptince (9).

Genus Notocrypta 52.

Species restricta {57).

feistlmmelii {53),

Sancus 33.

suhfasciatus {59).

Udaspes 34.

folus {GO).

Hyarotis 35.

adrastus {01).

lambrix 30.

salsala {02.)

hyrtacus (-^5).

astigmata {43).

{Thoressa)

honorei {44).

Although the above is the most natural grouping of sub-families, it is not
easy to make a key to them all. The first four come in quite easily but the last

five are very difficult to co-ordinate. The key is as follows :

—

A.—Insects in repose with wings extended horizontally.

Fore wing : with vein 5 alwaj's nearer to 6 than to

4. Eggs strongly ribbed. Larvte feeding on
dicotyledonous plants . . . . . . . . CelcenorrMnoe.

B.—Insects with wmgs in repose either held erect over

the back or slanting along the body. Fore wing:

with vein 5 various.

a. Insects with wings either erect or slanting.

Fore-wmg : vein 5 always nearer to 6 than to 4.

Small butterflies never more than 37mm. in

expanse. Eggs strongly ribbed. Larvae feed-

ing on dicotyledonous vegetation .

.

. . Hesperiince.

b. Insects with wmgs invariably held erect when
resting. Fore icing : vein 5 various.

a]. Fore-wing : vein 5 various. Palpi : robust,

the second joint held pressed against face,

erect, the third joint naked, long and direct-

ed out horizontally, or nearly so, in front of

head. Eggs all strongly ribbed. Larvae

feeding upon dicotyledons. Robust, large

insects, with an expanse of wing from 45mm.,

at least to 75mm. Ismenemai.
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b\. Fore wing : vein 5 never nearer to 6 than to

4 ; sometimes from or very nearly from the

middle of the discocellulars, i.e., half way

between 4 and 6 ; mostly nearer to 4. Palpi !

never as in Ismeneince. Eggs various. Larvae

feeding upon monocotyledons ; the only

exception is Cupitha purreea, placed in the

Erynnince.

a2. Antennce : with the tip of club blunt,

never with a pouit, be that point ever so

small . . • • • • • • • • • • P^^'mphilince.

62. Antennce : with the tip of the club with a

point, well-marked in the great majority of

cases, sometimes small, but always present.

a3. Eyes : bright blood-red. Eggs extremely

finely ribbed, the ribs mdistinct ; dome-

sha])ed, about double as broad as high.

Larvae feeding upon palms, bamboos or

on plantains, the pupa makes a spiral cell

and that of Gangara has an enormously

long proboscis Erionotinm.

63. Eyes s never red.

a4. Breadth of head divided into the length

of antenna, always over 2" 1mm.,

the least number being 2 '3mm. In

aU these insects the head is small, the

antennae rather long. The larvae are

very similar to those of the Baorince and

the pupa is also very like those of

that subfamily and is naked and formed

in an open cell made by a silk or

two fixed across a half cylinder so to

speak, this half cell being caused by
the shrinking of the silks: on the under-

sides of the leaves for Udaspes, Noto-

crypta and Sancus. The eggs are all

limpet-shaped, blood-red, quite smooth
standing on a narrow, shelving, basal

ring or band. The foodplants are

grasses and gingers (Sciiaminece, for-

merly known as Zinziberacece) as far

as is known .

.

. . Nciocryptince.

64. Breadth of head divided into length

of antenna never over 2' 3mm ; nearly

always 2mm., or less, down to 1* 4mm.
All insects with broad heads, especi-

sl\j so in the subfamihes Baorince

and Erynnince. Eggs ribbed or more
or less smooth—always ribbed and
strongly so in Plastincjiince ; quite

smooth in Baorince and less so in

Erynnince.

a5. Hind iving : underside with white

dots at most, never with bands, blade

dots or large spots and never with
dark clouding or fascice or streaks of
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any kind. Eggs all smooth. Larvse
all white with broad anal segment.
Pupse like those of Notocri/pfincB :

naked, green, with a long, conical

snont in front, a jiroboscis free beyond
the wings and no spiiacular expan-
sions. The cell is formed as for that
sub-family. The foodplants of all

the larvae are bamboos and grasses. Baorince
b5. Hind iving : never as in Baorince

on the underside.

a6. Hind winrj : underside with black
dots. Eggs few, and strongly

ribbed, with an apical ring. Lar-
vse as in Erynnince. Pupae also

similar. Cell formed by cutting

out an oval piece of blade with the
midrib as one side, tightty closed

all round and cutting it free so

that it falls to the ground. Food-
plants of larvae are bamboo, palms
or cane .

.

, . Plastingiince.

66. Hind tvinrj : underside not as

above. Eggs smooth or ribbed,

generally the former. Larvae
with thin skins. Pupte vnth. large

spiracular expansions to segment
2. Cell tightly closed. Food-
plants, grasses and bamboos . . Eri/nnince.

(To he continued.)



"BIRDS OF THE INDIAN EMPIRE.

BY

E.G. Stuart Baker, O.B.E., F.L.S,, P.Z.S,M.B.0.U., C.F.A.O.U.

It is now 22 years since the last volume of Blanfords' and Gates'

Avifauna of British India appeared and it is to be hoped that before

very long the Secretary of State for India may see his way to

sanction a new edition of the Fauna. Pending this, however, it

seems desirable that something should be done to show our workers

in India what has been accomplished since that excellent series was

published. With this idea in view I have compiled the following

Catalogue.

It does not for a moment pretend to be complete for much yet

remains to be done in working out species, genera and even the

families of our Indian Birds. On the other hand our advance in In-

dian ornithological knowledge has been great since 1898 and many
ornithologists have contributed to this advance. First and foremost

must be placed Dr. E. Hartert of Tring Museum whose wonderfid

work on Palaeartic birds (Die Vogel Palseartischen Fauna) con-

tains an endless wealth of information on all our Indian visitors from
Northern climes in addition to much on more purely tropical forms.

The late Col. H, H. Harington did useful work amongst the Time-
liidee and others, including the writer, have from time to time worked
out certain families, genera and species.

The classification adopted is that of Gates' but certain birds have
been removed from one familj^ to another on account of discoveries

made since the Fauna was written. Especially has this been the

case in the sub-family JBrachypterygince which has been transferred

almost en bloc to the Turdidce.

The Catalogue has been arranged principall}^ with a. view to

economy in space and contains only the following details. The
scientific and trivial name of each bird ; the first reference with date

;

when the name in the reference is identical with that given in the
Catalogue it is not repeated but when trinomials are used in the
Catalogue and only binomials in the reference the initial letter of the
generic name is given and not the name in full and where the generic
name differs from the Catalogue name the reference is then given in
fall. Serial numbers are given and following these the number in

brackets according to the Fauna of British India. When one
number covers more than one race or species in the Fauna it is

repeated in the Catalogue but when a species or sub-species is given
which is not referred to at all in the Fauna the second number is

left blank. After the reference the date is given and then the type
locality in brackets and, in some cases where it is necessary to narrow
the type limits given, a second locality is noted and underlined and
this second name must be considered the type locality in future.
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This is required as in some instances, such as "Himalayas", "India",

etc., the one localitj^ may cover numerous races and it is therefore

imperative to designate more clearly the area of the bird originally

described.

The distribution is given in all cases in which Blanford's and

Gates' species are divided into geographical races or in which the

distribution as given in the Fauna has had to be amended or added

to.

Details of reasons for alterations to names or for sub-divisions

into sub-species are, of course, impossible in the space available and
have been left out for future articles on particular families and

genera.

When the Catalogue is completed a table will be given showing

the full name of all the references.

The Society intends, I understand, to bring out the Catalogue in

book form and this, especially if interleaved, should form a useful

hand list to collectors in which to note down their collections and an

easy book to annotate and keep up to date as further species are

worked out.

HAI^D-LIST or THE ^'BIRDS OE INDIA."

Order PASSERES.

Family Corvid^.

1. (1) Corvus corax laurencei. The Punjab Raven.
C. laurencei, Hume, Lahore to Yarkand, p. 235 (1873), (Punjab).

Punjab, Bombay, U. f., N. W. P. Pare straggler Kash-
mir and C. P.

2, (1) Corvus corax tibetanus. The Himalayan Raven.

C. tibetanus, Hodg., Ann. Mag. Nat. His., 2nd Series, 3, p. 203

(1849), (Sikkim).

Himalayas from Kashmir to E. Tibet.

3.* (2) Corvus corax umbrinus. The Brown-necTced Raven.

C. umbrinus, Sundev., K. Vet. Acad. Fork. Stockh. p. 199

(18:^8), (Senaar).

Sind, Baluchistan, S. Persia, Arabia, Palestine and ? N.

E. Africa.

4. (3) Corvus corone orientalis. The Eastern Carrion Crow.

Eversm., Add. Pal Zool. fasc. it, p. 7 (1841), (Buchtarma)

Kashmir, N.-W. Frontier, Siberia, Yenesei to Japan.

st. (4) Corvus coronoides levaillanti- The Indian Jungle-Crow.

C. levaillanti, Less., Traite d'Orn. p. 328 (l^Sl), (Bengal).

Northern India S. of Himalayas.

* The Indian Brown-necked Raven does not seem to me to he identical with all

the African birds which probably form several races, one of wliich is ruficollis.

t The various races of Indian Jungle Crow are only sub-species of the Australian

coronoides.



230 JUUENAL, BOMBAY NATURAL HIST. SOCIETY, Vol.XXVlI.

6. (4) CoYWxs coronoidQs int&vmedins. The Himalayan Jungh-

Crow.
C. intermedius, Adams, P.Z.8., 1850, p. 171 {Sikkim).

Himalayas E. to Sikkim and Bhutan.

7. (4) Corvus coronoides andarr.anensis. The Burmese

Jungle-Crow.

0. andamanensis, Beavan, Ibis, 1866, p. 420 {Andamans).

Assam, Burma, Siam, Malay States and Andamans.

8. (4) Corvus coronoides culminatus. The Southern J <

Crow.
C. culminatus, Syhes, P. Z. 8., 1832, p. 96 (Deccan).

India from the Deccan South to Ceylon.

g. (5) Corvus frugilegus tschusii. The Eastern Booh.

Hartert, Vog. Pal. I., p. 14 (1903), {Gilgit).

Afghanistan, Baluchistan, Kashmir, Ladak.

10. ((!) Corvus cornix sharpei. The Eastern Hooded Crow.

C. sharpei, Oates, Fauna B . I. i, p. 20 (1889), {Peshawar).

W. Siberia, Turkestan, Afghanistan, Baluchistan.

Winter N. W. India.

11. (7 Corvus splendens splendens The Indian House-

Crow,
0. splendens, Vieill, Nouv. Diet. d'His. Nat. viii, p. 44 (1817),

(Bengal).

All India except Sind.

12. (7j Corvus splendens zugmeyeri. The Sind House-Crow.
Lauhm., Orn. Monatsb. xxi,p, 93(1913), (Las Bela, S. E.Balu^

chistan).

Sind, Baluchistan. Winter adjoining N. W. F. P.

13. (8) Corvus splendens insolens. The Burmese House-Crow.
0. insolens, Hume, Str. Feath. ii, p. 480 (1874), [Tennas-

serim),

Burma, Siam and Malay Peninsula.

14. (8) Corvus splendens protegatus. The Ceylon House-
Crow.

Madar. Orn. Monatsb. xii, p. 195 (1904), (Colombo).
Ceylon.

15- (9) Corvus monedula collaris. The Kashmir Jackdaw.
C. collaris, Drum., A. 31. N. H. xviii, p. 11 (1846), (Mace-

donia).

From E. Paissia to Turkestan, Persia, N. W. India and
Kashmir.

16. (10) Pica pica bactriana. The Kashmir Maggie.
P. bactriana, Bp. Consp. .

,

,

N.-W. India to Kashmir.
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17. (10) Pica pica sericea. The Chinese Magjne.
P. sericea, Gould, P.Z.S., 1845, p. -2 {Amoy, China).

Shan States, Kachin Hills into China.

18. (11) Pica pica bottanensis. The Black-rumped Magpie.
P. bottanensis, Deless., Rev. ZooL, 184:0, p. 100 {Butan).

N.-E. Sikkim into Tibet.

19. (12) Urocissa erythrorhyncha erythrorhyncha- The
Chinese Red-billed Blue Magpie.

Corvus erythrorhynchus, Ghnel., Sys. Nat. i, p. 372 (1788),
(China).

Yunnan into China.

20. (12) Urocissa erythrorhyncha occipitalis. The Red-
hilled Blue Magpie.

Psilorhiuus occipitalis. Bhjth, J. A. S. B, tv, p. 27

(1846), (N. W. Himalayas).

N. W. Himalayas to Assam.

21. (12) Urocissa erythrorhyncha magnimstris- The Bur-

mese Red-billed Blue ^fagpie.

Psilorhinus magnirostris, Blyth, J. A. S. B. xv., p. 27

(1846), {Ya Ma Dong ML).
Burma and Siam.

22. (13) Urocissa flavirostris flavirostris. The Yellow-

billed Blue Magpie.
Psilorhinus fiSLVivostvis, Blyth, J . A. S. B. a»., ^. 28 (1846)

{Darjiling)

.

N.-E. Himalayas to Nepal, Sikkim and Tibet.

23. (13) Urocissa flavirostris cucullata. The Western Yel-

low-billed Blue Magpie.
U. cucullata, Gould, B.ofA. V.,pl. 51 (1861). (Ktilu Valley).

N.-W. Himalayas and W. Nepal.

24. (14) Cissa chinensis chinensis. The Green Magpie.
Coracias chinensis, Bodd., Tabl. Pl. En., p. 38 (1783),

(China).

India and Burma to China.

25. (15) Cissa ornata. The Cetjlon Magpie.
Pica ornata, Wagler, Lsis, 1829, p. 749 (Ceylon).

Ceylon.

26. (16) Dendrocitta vagabunda. The Indian Tree-Pie.

Coracias vagabunda. Lath. Ind. Orn. i., p. 171 (1790),

(India), (Calcutta.)

India, Burma and S. China.

27. (17) Dendrocitta Ieuco?:astra. The Southern Tree-Pie.

D. leucogastra, Gould, P. Z. 8., 1833, p. 57 (Malabar Coast).

Southern India, North to the Wynaad Hills.
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28. (18) Dendrocitta sinensis himalayensis. The Hima-

layan Tree-Pie.

D. himalayensis, Blyth, Gat. p. 92 (1865), {Himalayas).

N. W. Himalayas to Chin Hills and Arrakan.

29. (18; Dendrocitta sinensis assimilis. The Burmese Tree-

Fie.

D. assimilis, HvMe, Str. Feath.v.,p. 117 (1877), (Muleyit).

Burma S. of Chin Hills, Shan States and Siam.

30. (19) Dendrocitta frontalis. The BlacJc-browed Tree-pie.

D. frontalis, McClell, P. Z. S., 1839, p. 163 (Assam).

Nepal to E. Assam N. & S. of the Brahmapootra Eiver.

31. (20; Dendrocitta bayleyi. The Andaman Tree-Pie.

D. bayleyi, TytUr,J. A. 8. B. xxxii., p. 88 (1863), (S.

Andamans)

.

Andamans.

32. (21) Crypsirhina varians. The Black Racket-tailed

Magpie.
Corvus varians, Lath. Ind. Orn. Supp. xxvi, (1801) {Java).

Lower Bnrma, Siam, Cochin China, to Java, Sumatra,

Borneo.

33. (22) Crypsirhina cucullata. The Hooded Racket-tailed

Magpie.
C. cucullata, Jerdon, Ibis, 1862, p. 20 {Thayetmyo).

Central South Burma, Siam and N. Malay Peninsula.

34. (23) Platysmurus leucopterus. The White-winged Jay.
Glaucopis leucopterus, Temm., PI. Col. no. 265 (1824),

{Sumatra)

.

Extreme S. of Burma, Siam, Malay Peninsula,

Sumatra.

35. (24) Qarrulus lanceolatus. The Black-throated Jay.
Vigors, P. Z. S., 1830, p. 7 {Himalayas).

36. (25) Qarrulus leucotis leucotis. The Burmese Jay.
G. leucotis, Hume, P. A. S., Bengal, 1874, p. 443,
[Kaukaryit)

.

N. W. Burma, Chin and S. Shan Hills to S. Burma.

37. (25) Qarrulus leucotis oatesi. Shar2:)e's Jay.
G. oatesi, Sharpe, Bull, B. 0. C. v., p. 44, 1896 {Chin Hills).

N. E. Burma, E. Chin and Kachin Hills, N. Shan
States.

38. (26) Qarrulus bispecularis bispecularis. The Hima-
layan Jay.

G. bispecularis, Vigors, P. Z. S., 1831, p. 7 {Himalayas).
N. W. Himalayas to Nepal.
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39. (26) Qarrulus bispecularis interstinctus. The Sikkim

Jay.
Hartert, Nov. Zool. xxv, p. 430 (1918), (Darjiling).

Sikkim, Eastern Nepal.

40. (26) Qarrulus bispecularis persaturatus. The Khasia

Hills Jay.
Hartert, ibid (Shillong).

Hills South of Brahmapootra.

41. (26) Qarrulus bispecularis rufescens. The Yunnan Jay.
G. rnfescens, Reichenoiv, Orn. Monatsbr., p. 123 (1897),

{N. Yunnan).
Yunnan.

42. (26) Qarrulus bispecularis haringtoni. The Chin Hills

Jay.
G. haringtoui, Rippon, Bull. B. 0. C. xv., p. 97 (1905), {Mt.

Victoria)

.

Chin Hills, Kachin Hills and ? N. Shan States.

43. (27) Nucifraga caryocatactes hemispila- The Himala-

yas Nutcracker.

N. hemispila. Vigors, P. Z. 8., 1830, p. 8 (Himalayas).

44. {-l^) Nucifraga multipunctata. The Larger Spotted Nut-

cracker.

Gould, P. Z. S., 1849, p. 23 (N. W. Himalayas).

45. (29) Pyrrhocorax pyrrhocorax. The Red-hilled Chough.

Upupa pyrrhocorax, Linn., Syst. Nat., p. 118 (1758),

{England),

46. (30) Pyrrhocorax graculus. The Yellow-hilled or Alpine

Chough.
Corvus graculus, Linn., Syst. Nat., p. 158 (1766), {Swiss

Alps).

47. Podoces hendersoni. Henderson s Ground-Chough.

Hume, Ibis, 1871, p. 408 (Yarkand).

48. Podoces humilis. Hume's Ground- Chough.
Hume, Ibis, 1871, p. 408 {Sanju Pass, Yarkand).

49. (31) Parus major cinereus. The hidian Grey Tit.

P. cinereus. Vieill, Nouv. Diet. d'His. Nat. xx., p. 316

(1818), (Java).

N. India, Assam, W. Burma, Sunda Is, Java.

50. (31) Parus major intermedius. The Afghan Gretj-Tit.
^

P. bocharensis var. intermedius, Sarudny, Bull. Proc. Nat-

Moscow {No. 3.) Vol. 3, p. 789 (1890), {S. W. Transcaspia).

Baluchistan, Afghanistan, N.-E. Persia and S.-W.

Transcaspia.
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51 (31) Parus major kaschmiriensis. The Kashmir Grey- Tit.

Hartert, Vog. Pal. 3, p. 345 (1905), {CMgit).

Kashmir, Garhwal, Simla and hills of the N.-West.

52. (31) Parus major planorum. The Punjab Grey-Tit.

Hartert, Nov. Zool. xii, p. 499 (1905), {S. Punjab).

Plains of N.-W. India and South Punjab.

53. (31) Parus major mahrattarum- The Southern Grey-Tit.

Hartert, ibid, p. 499 (Ceylon).

South India and Ceylon.

54 (32) Parus major tibetanus. The Tibet Grey-Tit.

Hartert, Vog. Pal. 3, p. 346 (1905), (ChaJcsam).

S. E. Tibet, Yunnan and ? Kauri Kachin Hills.

55- (32) Parus major coraraixtus. The Burmese Grey-Tit.

P. commixtus, Sivinhoe, Ibis, p. 63 (1868), {S. China).

Tennasserim, Eastern Burma, Shan States and South
China.

56. (33) Parus iiuchalis. The White-winged Black-Tit.

P. nuchalis, Jerdon, Madr.Jour.L.S. xiii, p. 131 (1844),

{Eastern Ghats).

57. (34) Parus monticolus. The Green-backed Tit.

Vigors, P. Z. S., 1831,^. 22 (Himalayas), (Simla).

58. Parus cyanus tianschanicus. The Tianschan Blue-

Tit.

Cyanistes cyanus var tianschanicus, Menzbier, Bull. Z. S,
France, ix, p. 276 (1884) (Mt. borderivg the deserts of
Central Asia).

59. Parus palustris korejewi. The Turkestan Marsh-
Tit.

P. communis korejewi, Zarud. and Harms., Orn. Monatsb. x,

p. 54 (1902), (Karatau Turkestan).
Turkestan, Afghanistan, Baluchistan and extreme N.
W. India.

60. Parus palustris poecilopsis. The Yunnan Marsh-
Tit.

P. Poecilopsis, Sharpe, Bull. B. O. C. 13, p. 11 (1902),
(Chatung, W. Yunnan).
S. W. China and Yunnan.

*6i. (85) ^githaliscus concinna iredalel The Red-headed
Tit.

Stuart Baker, Bull. B. 0. C. xli, p. 2 (1920 >. (Simla).

Himalayas from Chitral to the Mishmi Hills over
5,000 ft.

* ^. erythrocephaius is invalidated by Linnes Parus erythrocephalus
X ed, p. 191 (1758). The generic name will therefore be concinna of Gould 1855.
and a new name has to be given to ths Indian race.
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62. (3G) /Egithaliscus concinna manipurensis. Hume's

Red-headed Tit.

A. manipurensis, Hume, Sir. Feath. 2. p. 254 (1888), (Ma-

mpur).
Hills South of the Brahmaputra over 4,000 ft.

63. (36) >Egithaliscus concinna pulcheJlus. The Shan Red-

headed Tit.

A. pulchellus, Rip2)07i, Bull. B. O. C. p. 2 (1900) (Nanoi,

Shan States.)

Southern Shaii States.

64. (SG) /Egithaliscus concinna talifuensis. Ripjmi's Red-

headed Tit.

A talifuensis, Rippoii, Bull. B. 0. C. 14, p. 18 (1903) {Gyi-

dyin, North Shan States).

Mts. E. of Talifu, Yunnan, S. W. China, N. Shan

States.

65. /Cgithaliscus bonvaloti bonvaloti. The Chinese

Black-headed Tit.

A. bonvaloti, Oustalet, Ann. Pc. Nat. Zool. (7) xii, p. 286

(1891), (Ta-tsien-lii).

Western China. Yunnan and N. E. Shan States.

66. /Cgithaliscus bonvaloti sharpei. Mt. Victoria Black-

headed Tit.

A. sharpei, Rippon, Bull. B. 0. C. xiv, p. 84 (1904), {Mt.

Victoria).

Mt. Victoria, Chin Hills.

67. (37) /Egithaliscus leucogenys. The White-cheeked Tit.

drites leucogenys, Moore, P. Z. S. xxii, p. 139 (1855),

{Afghanistan).

68. '38) /Egithaliscus niveogularis. The White-throated Tit.

Orites niveogularis. Gould. {Mocre), P. Z. S. xxii., p. 140

(1855), {North India).

69. (39) Egithaliscus ioschistus. The RufGiis-fronted Tit.

Parus ioschistos, Hodg , Jour. A. S. B. xiii, p. 943 (1844),

{Nepal).

70. (40) Sylviparus modestus modestus- The Yellow-hrotved

Tit.

S. modestus. Burton, P. Z. S., 1835, p. 154 {Nepal).

Nepal, Sikkim and Hills N. of Brahmapootra.

71. (40) Sylviparus modestus saturation. The Chinese

Yellow-browed Tit.

S. saturatior, Rippon, Btill. B. 0. C xvi, p. 87(1900),
{Mt. Victoria).

Burma, China and Assam Hills S. of Brahmapootra,
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72. (10) Sylviparus modestus simlaensis. The Simla Yellow-

hrowed Tit.

Stuart Baker, Bull. B. 0. C. xxxviii, p. 8 (1917), {Simla).

Hills about Simla, Kashmir and probably hills

further N.-W.

73. (41) Maclolophus spilonotus spilonotus. The Indian

Black-sjMted Yelloiv Tit.

Parus spilonotus, Blyth, Cat. B.M.A. 8. xvi, p. 445 (1849),

{Himalayas) N. Cachar.

Nepal to Miri Hills and Hills South of Brahmapootra.

74. (4.1) Maclolophus spilonotus subviridls. The Burmese

Black-sjjotted Yellow Tit.

Parus subviridis, Tick
-.

{Blyth), J. A. S. B. :c:nv, p. 265

(1855), {Tennasserim.)

Burma, Chin Hills, Shan States.

75. (42) Maclolophus xanthogenys xanthogenys. The Yellow-

cheeked Tit.

Parus xanthogenys, Vigors, P. Z. S., 1831, p. 23 {Hitna-

layas) {Mttrree).

Murree to Nepal and Sikkim.

76. (43) Maclolophus xanthogenys aplonotus. The Southern

Yellow-cheeked Tit.

Parus aplonotus, Blyth, J. A. S. B. xvi, p. 444 (1847),

{Mt. of Central India).

Mt. of S. India as for N. as Behar and Chota
Nagpore.

77. (255) Melanochlora sultanea sultanea. The Sultan Tit.

Parus sultaneus, Hodg., Ind. Rev., 1836, p. 31 {Nepal).

Himalayas from Nepal to Burma, Shan States and
N. Siam.

78.* (255) Melanochlora sultanea flavocristata. The Malayan
Sultan Tit.

Parus flavocristatus, Lajresn., Mag. Zool., 1837, pi. 80
{Tennasserim).

South Burma, Siam and Malay States.

79. (44) Lophophanes melanolophus. The Crested Black. Tit.

Parus melanolophus, Vigors, P. Z. S., 1831, p. 28 {Hima-
layas).

80. (45) Lophophanes ater aemodius. The Himalayan Cole-

Tit.

Parus BP-modius, Hodg. {Blyth), J. A. 8. B. xiii, ii, p. 943
(1844), {Nepal).

81. (46) Lophophanes rubidiventris. The Rufous-bellied
Crested Tit.

Parus rubidiventris, Blyth, J. A. S. B.xvi,p. 445 (1847)
{Ne2Ml).

« A very poor sub-species distinguished by its slightly smaller size.
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82. (47) Lophophanes rufonuchalis rufonuchalis. The Simla
Black Tit.

Parus rufonuchalis, Blyth, J. A. 8. B. xviii, p. 110 (184D),
i^Simla).

Turkestan, Himalayas, Chitral to Garhwal.

83. (48) Lophophanes rufonuchalis beavani. The Silckim
Black Tit.

Lophophanes beavani, Blyth, Jerd. B. I. ii., p, 275 (1863),
(Sikkini)

.

Nepal, Sikkim, Tibet and W. China.

84. (49) Lophophanes dichrous dichrous. The Brown Crested

Tit.

Parus dichrous, Hodg. Blyth, J. A. S. B. xiii, p. 943 (18^4),
(Nepal).

Himalayas, S, Kashmir to Sikkim.

85. (49) Lophophanes dichrous wellsi. The Yunnan Brown
Crested Tit.

Stuart Baker, Bull. B. 0. C. xxxvii, p. 8 (1917), (Yunnan).
Yunnan and ? N. Shan States.

86. Remiz coronata. The Turkestan Penduline Tit.

^githalus coronatus, Severtz., Izr. Ohs. Moskov. viii, '2, p.
136 (1873), {Syr Darya).

Transcaspia, West Turkestan, East Persia to Sind
andN. W. P.

Family Paradoxornithidae.

87. (50) Conostoma asmodium. The Great Parrot-hilled

Babbler.

C. remodius, Hodg., J. A. S. B. x, p. 857 (1841), {Nepal).

88. (51) Paradoxornis flavirostris. Gould's Parrot-billed

Babbler.

Gould, P. Z. S., 1836, p. 17 {Nepal).

89. (52) Paradoxornis guttaticollis. Austen's Parrot-billed

Babbler.

A. Darid, Nouv. Arch. Mus. vii, Bull., ^.14(1871). {Setchuan

Moupin)

.

90. (5;J) Suthora unicolor. The Brown Suthora.

Heteromofpha unicolor, Hodg., J. A. S. B. xii, p. 448

(1843), {^epal).

91. (55) Suthora nipalensis. The Ashy-eared Suthora.

Hodg., Ind. Rev. ii,p. 32 (1838), {Nepal).

92. (55) Suthora poliotis poliotis. The Ashy-breasted Suthora.

S. i,o\iotis, Blyth, J. A. S.B. xx, p. r,2-J (1851), (Cherrapoonji)

Hills S. ot Brahmapootra to Kachin Hills.
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Q, (54) Suthora poliotis humii The Black-fronted Suthora.

S. humii, Sharpe, Cat. B. M. vii, p. 487 (1883), {Nepal).

Nepal, Sikkim to Darjiling.

04 (54) Suthora poliotis feae Salvadoris Suthora.

S. fete, Salvadori, Ann. Mus. Civ. Genoa mi, p. 364 (1889),

{Karennee).

Kareimee, S, Shan States.

otL (56^ Suthora poliotis ripponi. Rippon's Suthora.
^^'

^ ' Q.rivvoni, Sharpe, Bull. B. 0. -C. xv., p. 96 (1905), (ML

Victoria)

Chii-. Hills.

o6 Suthora verrauxi craddocki- Bingham's Suthora.

S. craddocki, Bingham, Bull. B. O. C. xiii., p. 54 (1904),

(Loipang-Nan)

.

Hills of the Mekong watershed 8,500 feet.

Suthora webbiann brunnea Anderson's Suthora.

S. brunnea, Anderson, P. Z. S., 1871, j). 211 (Momien

Yunnan)

.

Yunnan and the Kachin Hills, E. of Bhamo.

g8 (37) Suthora fulyifrons. The Fulvous-Fronted Suthora.

Blyth, J. A. S. B. xiv, p. 579 (1845), (Nepal).

99. (58) Suthora ruficeps ruficeps. The Red-headed Suthora.

Chleuasicus ruficeps, Blyth, J. A. 8. B. xiv, p. 578 (1845),

(Sikkim).

Sikkim and Hills N. of Brahmapootra E. to Dafla Hills.

100. (iig) Suthora ruficeps atrisuperciliaris. The Black-

hrowed Suthora.

Chleuasicus ruficeps var.. atrisuperciliaris. Godw.—Aus.,

P. A. S. B., 1877, p. 147 (Sadiya, Assam.)
Hills S. of Brahmapootra and E. of Dibong R. to

Shan States.

10 1. Neosuthora davidiana thompsoni. Thompson's Su-

thora.

Suthora thompfoni, Bingham, Bull. B. 0. C, xiii., p. 63

(1903), (Kyatpin).

Lalang State, Burma.

102. (60) Psittiparus ruficeps ruficeps. The Red-headed

Parrot-hilled Babbler.

Paradoxornis ruficeps, £Z?/i7i, J. A. 8.B. xi, p. 177 (1842),
(Sikkim)

.

Sikkim and Assam E. to Abor Hills N. of Brahma-
pootra.

103. (60) Psittiparus ruficeps bakeri, Baker's Parrot-billed

Babbler.

Scaeorhynchus TafLce];'shakeri, Hartert, Nov. Zoo. vii.. p. 548
(1900), (N. Cachar).

Hills S. of Brahmapootra to Chin Hills
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104. (61) Psittiparus gularis gularis. The Grey-headed Par-
rot-hilled Babbler.

Paradoxornis gularis (Horsf.), Gray, Gen. B. ii., p. 3a9
(1849), (Sikkim).

Sikkim to the extreme E. of Assam N. of Brahma-
pootra.

105. (61) Psittiparus gularis transfluviatilis. Hartert's Par-
rot-Billed Babbler.

Scceorhynchus gularis transfluviatilis, Hartert, Nov. Zool.

vii., p. 548 (1900), (N. Cachar).

Hills S. of Brahmapootra, Manipur, Chin Hills.

Family Turdoidid^.

Sub-family Turdoidince.

106. (62) Dryonastes ruficollis. The Rufous-necked Laugh-
ing-Thrush.

lanthociucla ruficollis, Jard. and Set.. III. Orn tlnO.S., pi.

21 (1838), {Himalayas).

107. (63) Dryonastes nuchalis. Ogle's Laughing-Thrush.
Garrulax nuchalis, Godw.—Aus., Ann. Mag. Nat. His. (4)

xviii., p. 411 (1876), (Dibrugarh, Assa7n).

108. (04) Dryonastes chinensis. The Black-throated Laughing-

Thrush.
Lauius chinensis, Scop., Del. Flor. et Faun. Insubr. ii,p. 86

(1786), (China).

109. (65) Dryonastes ccerulatus coerulatus. The Grey-sided

Laughing-Thrush.
Cinclosoma ccerulatus, Hodg., As. Res. xix, p. 147 (1836),

{Nepal).

Nepal, Sikkim, Assam, Naga and Cachar Hills and
Manipur.

110. (66) Dryonastes coerulatus sub-coerulatus. rAe/SM?ow^

Laughing-Thrush.
Garrulax sub-ccerulatus, Hume, Sir. Feath. vii. 2^- 1^0

(1878), (Shillong).

Khasia Hills ozily.

1 1 1. Dryonastes coerulatus kaurensis. The Kachin

Laughi ng-Thrush.
D. kaurensis, Rippon, Bidl. B. O. C. xii, p. 13 (1901),

{Bhamo).
North and Central Kacbin Hills.

112. (67) Dryonastes sannio. The White-bro'wed Laughing-

Thrush.
Garrulax sannio, Swinh., Ibis, 1S67, p. 403 {China).
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113. (G8) Dryonastes gallanus. Austen's Laughing-Thrush.

Garrulax gallauus, Godw-Aus., P. Z. S. , 1874, p. 44

[Manipur).
Manipur and Chin Hills,

114. (69) Qarrulax leucolophus leticolophus. The Hima-

layan White- crested Laughing-Thrush.

Corvus leucolophus, Hardiv., Trans L.S.xi, p. 208 (1815).

{Mt. above Sardwar).
Himalayas from Simla to N. Chin Hills, Kachin

Hills and N. Burma.

115. (70) Qarrulax leucolophus belangeri. The Burmese

White-crested Laughing-Thrush.
(x. belangerijZess., Trait. d'Orn., p. 648 (1831).

Pegu, Shan States, S. Chin and Kachin Hills.

116. (71) Qarrulax leucolophus diardi. The Siam White-

headed Laughing-Thrush.
Turdus diardi, Less., Trait d'Orn. p. 408 {1831), {Siam)

{Bangkok)

.

S. Yunnan, Siam, Cambodia, Cochin China and S. E.

Tennasserim.

117. (72) Qarrulax pectoralis pectoralis. The Black-gorgeted

Laughing-Thrush.
lanthocincla pectoralis Gould, P. Z. S., 1835, p. 186

{Nepal).

Nepal to extreme E. Assam, N. Burma and N. Shan
States.

118.* (72) Qarrulax pectoralis semitorquata Grant's Laugh-
ing-Thrush.

G. semitorquata, 0. Grant, Bull. B. 0. C. x, (1900)
{Five Finger Mt. Hainan).

South Burma, S. Shan States, Yunnan, Siam, Hainan.

119. (73) Qarrulax moniliger moniliger. The NecMaced
Laughing-Thrush.

Cinclosoma moniligera, Hodg., As. Res. xix, p. 147 (1836),
{Nepal).

Nepal to E, Assam, Arrakan, Chin Hills and N.
Shan States.

120. (73) Qarrulax moniliger fuscata. The Burmese Neck-
laced Laughing-Thrush.
Stuart Biker, Bull. B. 0. C. xxxviii, p. 64 (1918), {Tavoy).
Southern Burma and Siam in the Peninsula and S.

Central Burma.

121. (74) Qarrulax g-ularis. McClelland's Laughing-Thrush.
lanthocincla gularis, McOlell, P. Z. S., 1839, p. 150

{Cachar)

.

* G. leucotis of Blyth is a synonym of G. pectoralis and G. meridionals of Kloss
(Ibis, 1920, p. 11) does not seem to be distinguishable from semitorquata.
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122. (75) Qarrulax delesserti. The Wynaad Laughing-
Thrush.

Crateropus delesserti. Jerd., Madr. Jour. L. S. x, p. 256
(1839), {Wynaad, S. India).

123. (76) Qarrulax albogularis. The White-throated Laughing-
Thrush.

lanthocincla albogularis, Gould, P. Z. S., 1835, p. 187
(Nepal).

124. (77) Qarrulax strepitans. TickelVs Laughing-Thrush.
G. strepitans, Blyth, J. A. S. B. xxiv, p. 268 (1858), [Mt.

Muleyit).

125. (78) lanthocincla ocellata ocellata. The White-spotted

Laughing-Thrush.

Cinclosoma ocellatum, Vigors, P. Z. S., 1831 p. 55 (Hima-
layas) .

126. (79) lanthocincla cineracea cineracea. The Ashy Laugh-
ing-Thrush.

Trochalopteron cineraceiim, Godw.—Aus., P.Z.S., 1874,

p. 45 (Nac/a Hills).

Cachar, Manipur, Naga Hills East into Chin Hills.

127. lanthocincla cineracea styani. Styan's Laughing-
Thrush.

Trochalopteron styani, Oustalet, Bull. Mus. Paris 6, p. 226

(1898), (Ta4sien-lu).

Yunnan and Eastern Shan States.

128 (80) lanthocincla rufog^ularis rufogularis. The Ru-
fous-chinned Laughing-Thrush

.

lanthocincla rufogularis, Gould, P. Z. S'., 1835, p. 48

(
Himalayas)

(
Sikkim).

Nepal, Sikkim, Bhutan and Hills N. of Brahma-
pootra.

12^. (80) lanthocincla rufogularis assamensis. HarterVs

Laughing-Thrush.
Hartert, Vog.Pal.i, p. 635, (1910) (Margherita).

Hills S. of Brahmapootra, E. to Lakhimpur, S. to Chit-

tagong.

130. (80) lanthocincla rufogularis cccidentalis. The Kash-

mir Laughing-Thrush.
Hartert, Vog. Pal. i, p. 635 (1910) (Dehra Boon).

Kumaon, Kashmir and N.-W. Himalayas.

131. (81) lanthocincla austeni austeni. The Cachar Laicgh-

ing-Thrus'i.

Trochalopteron austeni, Godiv.-Aus., J. A. S. B. xxxix, ii.,

p. 105 (1870), (Hengd ng Peak, Cachar Hills).

Khasia, Cachar and Naga Hills.
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132. (81) lanthocincla austeni victoriae. The Chin Hills

Laughing-Thrush.
I. victorige, Rippon, Bull., B. 0. C xvi, p. 47 (1906),

{Mt. Victoria).

Chin Hills.

133. (82) Trochalopterum erythrocephalum erythrocepha-

lum. The Red-headed Laughing-Thrush.

Cinclosoma erythrocephalum, Vigors, P.Z.S., 1831, p. 171

(Himalayas), (Chamba.)

Himalayas, Chamba to West and Central Nepal.

134. (85) Trochalopterum erythrocephalum nigrriraen-

tum. The SiJckim Red-headed Laughing-Thrush.
Trochalopteron nigrimentum (Hcdg,) Gates, Hume's N. and

E. 2nd Ed. 1, p. 57 (1889), (Nepal).

Eastern Nepal, Sikkim and East Assam to the

Dibong R.

I35' (83) Trochalopterum erythrocephalum erythrolaema.

Hume's Red-headed Laughing-Thrush.
T. erythrolsema, Hume, Str. Feath. xi, p. 163 (1881),

(Matchi, Manipur.)
Manipur and Chin Hills.

136. Trochalopterum erythrocephalum godwini.
Godwin-Austin''s Red-headed Laughing-Thrush.

Harington, Bull. B O.G. xxxiii, p. 92 (1914), (N . Cachar
Hills).

Cachar and Naga Hills and ? E. in the Hills S. of

Brahmapootra.

137. Trochalopterum erythrocephalum woodi. Wood''s

Red-headed Laughing-Thrush.
Stuart Baker, Bull. B. 0. 0., xxxu, p. 17 (1914), (Loi-Sing,
N . Shan States).

Northern Shan States and Kachin Hills.

138. (84) Trochalopterum erythrocephalum chrysopterum.
The Shillong Yellow-winged Laughing-Thrush.

lanthocincla chrysoptera, Oould, P. Z. S., 1835, p. 48
(Khasia Hills).

Khasia Hills only.

I39' (-6) Trochalopterum erythrocephalum melanostigma.
Blytlvs Red-headed Laughing-Thrush.

Garrulax melanostigma, Blyth, J. A. S. B. xxiv p '^68

(1855), (Mt.Muleijit).

Karennee, Mt. Muleyit, Tennasserim.

140. (87) Trochalopterum phoeniceum phoeniceum. The
Nepal Crimson-winged Laughing-Thrush.

lanthocincla phosnicea, Gould, Icon. Av., pi. 3 (1837),
(^epal).

Nepal, Sikkim and Hills North of Brahmapootra.
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141. (87) Trochalopterum phoenicium bakeri. The Assam
Crimson-u'ingcdLangliing-Tlinish.

Hartert, Bull., B. O. C. xxiii, p. 10 (1909), (N. Cachar).
Hills South of Brahmapootra, Manipur and Chin Hills.

142. (87) Trochalopterum phoenicium ripponi. The Biir-

m ese Crimson-winged Lcmgling-Thrush.
T. ripponi, Oates, Bull. B. 0. C. xi, p. 10 (1900), (Kachin
Bills).

Kachin Hills, Shan States North and South.

143. Trochalopterum milnei sharpei. The Burmese
Red-tailed Laughing-Thrush.
T. sh&Tiiei, Eippon, Bull.B.O.C. xii,p. 13(1901), {Kengtung

State).

Kachin Hills and N. Shan States.

144. {^%) Trochalopterum .«ubunicoIor. The Plain-coloured

Lau§hing-Th rush

.

Troclialopteron subunicolor, {Hodg.) Blyth, J. A. S. B. xii

p. 951' (1843), {Nepal).

145 (89) Trochalopterum affine affine. The Blach-faced

Laughing-Thrush.
Garrulax affinis. {Hodg.) Biyth, J. A. S. B. xii, p. 950

(1843), {Nepal).

Nepal, Sikkim and Bhutan.

146. Trochalopterum affine oustaleti. The Yunnan
Blacl'-faced Laughing-Thrush.

Hartert, Vog. Pal. i, p. 633 (1909), {Tsekore).

Yunnan.

147. (90) Trochalopterum variegatum variegatum. The
Eastern Variegated Laughing-Thrush.

Cinclosoma variegatum, Vigors, P. Z. S., 1831, p. 56
{Himalayas), (E. Nepal).

Eastern Himalayas from Chamba to Nepal.

148. (91) Trochalopterum variegatum simile. The Western

Variegated Laughing-Thrush.
Trochalopteron smnle, Hume, Ibis, li^l I, p. 408 {Far N.

West), (Oilgit).

"Western ±iimalayas, N.W. Kashmir, Gilgit to Chitral.

149. (92) Trochalopterum squamatum. The Blue-winged

Laugh ing-Th rush

.

lanthocincla squamata, Gould, P. Z. S., 1835, p. 48 {Hima-

layas). (Sikkim).

150. (93) Trochalopterum cachinans cachinans. The Nilgiri

Laughing-Thrush

.

Crateropus cachitians, Jerd., Madr. Jour, x, p. 255, 'pl. 7

(1839), {Nilgiris).

Nilsjiris.
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151. (94) Trochalopterum cachinans cinnamomeum. Davi-

son's Laughing-Thrush.
T. cinnamomeum, Davison, Ibis, 1886, p. 204 {unhnown).
Davison suggests Palni Hills.

152. (.)5) Trochalopterum jerdoni jerdoni. The Banasore

Laughing-Thrush
Garrulax jerdom, Blyth, J. A. S. B. xx, p. 522 (1851),

{Banasore Peak).

The Hills of Ooorg, Wynaad, Palghat, Palni.

153- l96) Trochalopterum jerdoni fairbanki. The Travan-

core Laughing-Thrush.
T. fairbanki. Blanf., J. A. 8. B. xxxvii, ii, p. 175 (1868),

{Palni Hills).

Hills of South Travancore.

154. (97) Trochalopterum jerdoni meridionale. Blanford's

Laughing-Thrush.
T. meridionale, Blanf., Hume Sir. Feath. vii, p. 36 (1878),

{Travancore).

Hills of North Travancore.

155. Trochalopterum elliotti yunnanense- The Yun-
nan Laughing-Thrush.

T. yunnanense, Eippon, Bull. B. 0. O. xix, p. 32 (1906),
{Yangtze, Yunnan).

Hills of Yunnan.

156. Trochalopterum henrici. Prince Henry's Laughing-
Thrush.

T. h.envici,Oustalet, Ann.. Sci. Nat. {7) xii, p. 274(1891),
(Tibet).

\ Tibet.

i57« (98) Trochalopterum virgatum. The Mani'pur Streaked

Laughing-Thrush.
Godw.-Aus., P. Z. S., 1874, p. 46 {Razami),

Hilln South of Brahmapootra, Manipur, Looshai and
Chin Hills.

158. (99) Trochalopterum lineatum llneatum. The Hima-
layan Streaked Laughing-Thrush.

Cinclosoma lineatum. Vigors, P. Z. S., 1831, p. 56 {Nepal).

Nepal and Sikkim.

159. (99) Trochalopterum lineatum griseicentior. The

Simla Streaked Laughing-Thrush.
Harterf. Vog. Pal. i, p. 636 (1910), {Simla).

S.Kashmir. Simla to Hazara.
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1 60. (99) Trochalopterum lineatum gilgit. The Gilgit

Streaked Laughing-Thrush.
Hartert , Vog. Pal. i, p. 636 (1910), {Gilgit).

Gilgit, Chitral and N. Kashmir,

161. (100) Trochalopterum lineatum imbricatum. The Bhu-
tan Streaked Laughing-Thrush.
Garrulax imbricatus, Blyih, J. A. S. B. xii, p. 9A1 (1843),

{Bhutan)
Bhutan.

162. (101) Qrammatoptila striata striata. The Striated

Laughing-Thrush.
Garnilus striates, Vigors, P. Z. -V., 1830,^. 7 {Himalayas),

{Naini Tal ).

Himalayas, from Sutlej Valley to Bhutan.

163. (102)^ Qrammatoptila striata austeni. Austen's Striated

Laugh ing-Thrush

.

G. austeni, Oates, Fauna B. I. i, p. 104 (1889), {Dofla

Hills).

Hills North and South of the Brahmapootra.

164. (103) Stactocichia merulina. The Spotted-breasted Laugh-

ing-Thrush.
Garrulax merulinus, BJyth, J. A. S. B. xx, p. 521 (1851),

(
Manipur)

.

Hills South of Brahmapootra to Looshai.

165.* Babax lanceolatus lanceolatus. The Chinese

Babax.
Pterorhinus lanceolatus, Verr.. Nmv.Arch. Mus. Paris, vi,

Bull, p. 36 (1871), {Chinese, Tibet).

West China, Yunnan and Kachin Hills.

166. Babax lanceolatus bonvaloti. The Small Tibet

Babax.
B. bonvaloti, Oustf., Ann. Sci. Nat. vii, p. 273 (1892), {So.

Tibet).

So. Tibet. " Tara in Tibet" (Hartert).

167. Babax koslowi koslowi. Bianchi's Babox.

Kagnakowia kozlowi, Bianchi, Bull. Ac. Peters (5), .r.rnj,

p. 4o (1905), {Dzetschu, S. E. Tibet).

South Tibet, The Watershed of the Mekong.

168. Babax koslowi victoriae. The Mt. Victoria Babax

B. victo^ia^ Ri^fon, BvllB. 0. C. xv, p. 97 (1905), {Mi.

Victoria) .

Chin Hills.

* I cannot separate B. I. lanceolatus and B. I. yunnanensts.
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169. Babax waddelli. The Giant Tibetan Bahax.
B. waddelli, Dresser, P. Z. 8. (1905) i., p. 54 {Tsangpo).

South and Central Tibet.

170. (104) Argya eari. WThe Striated Babbler.
Malacocercus earlii, Blytli, J. A. 8. B. xiii,p. 369 (184 4),

(Calcutta)

.

171- (10')) Argya caudata caudata. The Common Babbler.

Cossyphus caudatus, Dumont, Drc. 8ci. Nat. xxix
,

p. 266 (1823), {no he). (Behar) .

Practically the whole of India.

172. (105) Arg-ya caudata huttoni. The Afghan Babbler

.

Malacocercus huttoni, BlytJi, J . A. S. B. xvi, p. 476
(1847), (Kandahar).

Afghanistan, Baluchistan, Quetta.

173- (106) Argya gularis. The Burmese White-throated Bab-
bler.

Ohatarrhoea gularis, Blyth, J.A.S.B. xxiv, p. 478 (1865),

(E. side of Bay of Bengal).

174- (107) Argya malcolmi. The Large Grey Babbler.
Timalia malcolmi, 8ylces, P. Z. S., 1832, p. 88 (Dukkun).

175. (108) Argya subrufa. The Rufous Babbler.
Timalia subrufa, Jerd. Madr. Jour. L. S.,p. 269 (1844),

(Wynaad).

176. (109) Argya longirostris. The Slender-billed Babbler.
Pyctorhis longirostris, (Hodg.) Moore, P. Z. S., 1864,

p. 104 (Nepal).

»77- (110) Turdoides terricolor terricolor. The Bengal
Babbler.

Pastor terrieoloT, Bodg., J. A. S. B. v, p. 771 (1836)
(jyepal).

^

N. India from Sind to Bengal.

178. (110) Turdoides terricolor malabaricus. The Sou-
thern Indian Jungle Babbler

South India from Orissa to Bombay.

.7P. (110) Turdoides terricolor sindianus. Ue Sind

Sind, Mt. Aboo, Punjab.
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i8o. (Ill) Turdoides griseus griseus. The White-headed

Babbler.

Tardus griseus. Gm., Sys.Nat. i, p, 824 (1788), {Carnatic).

South. India E. as far North as Ellore and Belgaum.

i8i. (112) Turdoides griseus striatus. The Ceylon Babbler.
Malacocercus striatus, Swains, Zool. III., p. 127 (1831),

(Ceylon).

Ceylon only.

182, (113) Turdoides griseus scraervillei. The Bombay
Babbler.

Timalia somervillii, SyJces, P. Z. 8., 1832, p. 88 (Bombay).
Travancore to Bombay on the West Coast.

183. (IH) Turdoides rufescens. The Ceylon Rufous Babbler.
Malacocercus rufescens, Blyth, J. A. S. B. xvi., p. 453

(1847), (Ceylon).

(To be continued.)
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SCIENTIFIC RESULTS FROM THE MAIVOIAL SURVEY.

No. XXIII.

By

Oldfield Thomas, F.R.S.

{Published by permission of the Trustees of the British Museum.)

A NEW BAT OF THE GENUS MyOTIS FROM SiKKIM.

InMr.Wroughton's Report No. 26, on Darjiling Mammals, a note

by me is published (Journ. B. N. H. S., xxiv, p. 779, 1916) on two

specimens of Myotis sicarius, with a comment that one of them is a

good deal smaller than the other, with specially smaller teeth.

We have now received from the Bombay Society two further speci-

mens of this group, male and female, and both of them precisely agree

with that smaller, specimen, and as both sexes are represented I can-

not but consider that the series includes two species, of which one needs

description as new.

Although the first discovery was made by Mr. Baptista, it is to the

two recent specimens that the clearing up of the confusion is due,

and as the Society owes them to Mr. C. Primrose, I take the liberty

of forming the specific name as follows :

—

Myotis primula, sp. n.

General characters of Bl. sicarius, but smaller and with smaller

teeth.

Colour and external characters apparently quite as in sicarius. Fur
of back about 7 mm. in length. General colour above mummy-
brown, the ends of the hairs glossy and rather paler. Undersurface

greyish white, the bases of the hairs slaty ; medium ventral area

more or less tinged—perhaps stained—with yellowish.

Skull shaped as in sicarius, but sm^aller
;
[compare the skull

measurements below with those published by Mr. Wroughton
(J. B, N. H. S., Vol. XXIII, p. 608)]. Canines shorter and considerably

more slender, their antero-posterior diameter in sicarius 1 • 3mm. in

primula 1
' 0mm. Small premolar even smaller in proportion to the

anterior one, quite internal to the tooth row. Below, this difference

is accentuated, for the middle lower premolar is in sicarius in the
tooth row and of about one-third the area in cross section of the
anterior tooth, while in primula the two are as in the upper jaw,
the middle one quite internal and only about one-tenth the area of

the first.
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Dimensions of the type, the starred measurements taken in the flesh.

Forearm :—46mm.
Head and body 47*, tail 39*, ear 15*, lower leg and hind foot

(c. u.), 31.5.

Skull, greatest length 17 '2, basi-sinual length 13' 1, zygomatic
breadth 11*8, interorbital breadth 4 '5, breadth of brain case 8*5,

palato-sinual length 7 "8, front of canine to back of m^ 6 '9, front of

p' to back of m" 4* 6, breadth across outer corners of m' 7" 3.

Hah. of type.—Pashok, Darjiling, 3,500', of Mr. Primrose's speci-

mens , Teesta Valley Tea Estate, 3,000'.

T?/j3e.—Adult male B. M. No. 16.3.25.30. Original number 500.

Collected 30th July 1915 by N. A. Baptista. Presented to the

National Museum by the Bombay Natural History Society.

No. XXIV.

The Mainland Representative of Ratufa m. dandolena.

By R. C. Wroughton.

Messrs. Robinson and Kloss in a " Nominal List of the

SCIURIDAE, of the Oriental Region, with a list of specinrens

in the Collection of the Zoological Survey of India " published

in the records of the Indian Museum, xv. p. 171 et seq. 1918,

revive the name albipes, Blyth, for two specimens of Ratufa, the

one from the Nilgiris and the other from the Shevaroy Hills.

The recent receipt of six specimens of a Ratufa, collected by Mr.

Stoney from " the foot of Hills to the West of Srivilliputtur,"

has led me to investigate the proposal to revive Blyth's name in

this connection.

Blyth bases his original description on a stuffed skin and skeleton

in the Calcutta Medical College, the origin of which was

unknown, and which are now, it would seem, no longer available.

The description commences by likening the new form to macroura,

Pennant, i. e. to macroura dandolena, Thos. and Wrought, (cf. The

Giant Squirrels of Ceylon, J. B. N. H. S., xxiv. p. 34, 1915.) and

goes on to say that it is " of an uniform dull brown colour above

and on the outside of the limbs down to the feet " and further

" Paws whitish with black hairs intermixed upon the toes " and

finally goes on to say " However the latter {i. e. ' macroura' or

dandolena) may vary the forelimbs from the elbow are invariably

white, and a corresponding portion of the hind limbs. ... I

take that now described to be a particular race, equivalent to

many others that are named ; but the habitat remains to be

ascertained."
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I have now seen 8 specimens from Madura, collected by Mr.

Stoney and without exception, exactly as in dandolena, they have

the forearm to the elbow and the lower leg to the knee white, and

therefore, as Blyth points out cannot be alhi2:)es.

I have not of course seen the two specimens m the Indian Museum,

but one of them collected by W. Daly is almost certainly conspecihc

with a specimen (same collector and locality) presented to the British

Museum by Blanford, which in its turn is absolutely inseparable

from the Madura series.

R albipes was, it follows from his description, a generally brown

animal, the lower half of whose face was whitish, and whose body

colour extended along the limbs to the wrists and ankles, the feet

being white. This clearly does not apply to either the Ceylon or

the mainland macroura and Blyth' s species can only be one of the

forms of insignis, MiUer, with which the description nearly agrees.

But with which form the description is not detailed enough to decide.

Under the circumstances Blyth's alhipes might be shelved as being

unrecognisable in the absence of type and type-locality.

I have carefully compared the Madura series with the large series

of dandolena obtained by the Survey from Ceylon and I have failed

to find any character in skin or skull to differentiate the members

of one from those of the other, so that the island and mainland forms

must both equally bear the name Ratufa macroura dandolena.
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DESCRIPTION OF A NEW SNAKE OF THE GENUS
ZAMENIS FROM PERSIA.

BY

G. A. BouLENGER, LL.D., D.Sc, F.R.S.

Zamenis hotsoni.

Snout moderately prominent, obtuse. Eye moderately large.

Rostral broader than deep, the portion visible from above measuring
one-fourth or one-third its distance from the frontal ; internasals as

long as or a little shorter than the prtefrontals ; frontal broader than

the supraocular, once and a half to once and two-thirds as long as

broad, longer than its distance from the end of the snout, shorter

than the parietals ; loreal as long as deep ; one praeocular, not

reaching the frontal, with a subocular below it ; two postoculars

;

temporals 1 + 2 ; seven upper labials, third and fourth entering the

eye, fourth in contact with the anterior tempo^-al ; four lower

labials in contact with the anterior chin-shields
;

posterior chin-

shields as long as or a little longer than.the anterior, separated from

each other by scales. Scales smooth, with a single apical pit, in 17

rows. Ventrals not angulate laterally, 196; anai divided; sub-

caudals 90. Pale fawn-colour or greyish above, each scale, except

the outermost, wiih a black central shaft ; head without markings

;

upper lip, pr£e-and postoculars, outer row of scales, and lower parts

yellowish white.

Two specimejis, the larger measuring about 500 millim. from

Shiraz, presented by Major J. E. B.Hotson.

Distinguished from Z. gemonensis and Z. daliUi bj^ the

smaller eye ; from the former by the single scale-pits, from the

latter by the number of rows of scales on the body and the less

slender form,

DESCRIPTION OF A NEW LAND-TORTOISE
FROM NORTHERN PERSIA.

BY

G. A. BouLENGER, LL.D., D. Sc, F.R.S.

Testudo huxtoni, sp. n.

Shell moderately convex, a little more than twice as long as deep

the posterior border expanded, slightly reverted and feebly serrated.

Nuchal shield 3 times as long as broad ; supracaudal completely

divided ; 1 1 marginals on each side ; vertebrals all broader than

long, the third once and a half as long as broad and as broad as the

corresponding costal. Plastron large, the lobes much shorter than the
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width of the bridge and nearly twice as broad as long ; front lobe

truncate and slightly notched in front, hind lobe openly notched

behind. Suture between the gular shields a little longer than that

between the humerals
;
pectorals forming a very narrow band in the

middle, their outer border about half the length of that of the

abdominals, the median suture between which is as long as its

distance from the anterior border of the plastron and once and one-

third its distance from the anal notch ; suture between the femorals

shorter than that between the anals, which equals that between the

numerals ; axillary shield small, ingiiinal large. Head moderate
;

beak neither hooked nor notched, feebly serrated on the sides

;

alveolar ridge of upper jaw short and feeble ; a large cordiform

prsefrontal shield, with a narrow shield on each side between the

eye and the rhinarium, followed by a large but somewhat smaller

frontal. Fore limb with 5 claws, with 4 longitudinal series of

large imbricate, rounded scutes in front ; a large, claw-shaped

tubercle on the back of the thigh. Shell yellowish brown, with

irregular and ill- defined blackish blotches; soft parts dark brown,
the scutes on the fore limb blackish at the base, the claws pale

horn- colour, blackish at the base.

The single specimen, stufied, appears to be a female. Its

measurements are as follows :

—

Length of shell

Width
Depth „ „
Length of plastron

,, ,, front lobe of plastron

„ ,.. hind „ ,, „
Width of bridge
Length of head
Width „ „

280 mm.
180
130
220
60
66

110
48
37

This Tortoise was found at Manjil, between Eesht and Kasuin,
South Coast of the Caspian Sea, on a hill-side about 7,000— 7,500
feet, by Captain P. A. Buxton, and presented to the Bombay
Natural History Museum by Capt. C. M. Ingoldby.

it is very closely related to T. ibera, Pall., and T. zarudnyi,
Nikolsky, both of which are inhabitants of Persia, but it is easily

distinguished from them by the divided supracaudal shield and the
extremely narrow pectorals.

I am not certain whether T. zarudnyi deserves specific-recognition;
at any rate the characters pointed out by Siebenrock (1909^ are
worthless. A specimen from Zirkuck, E. Persia, received from the
Petrograd Museum in 1899 as T. zarudnyi has the first vertebral
shield a little broader in front than behind, the third vertebral
not broader than the third costal, and the posterior margin of the
carapace not more strongly serrated than in some individuals of
T. ibera.
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INDIAN DRAGONFLIES.
BY

Major F. C. Fraser, I.M.S
(With 10 Text-figvres)

(Continued from page 66 of this Volume.)

Part VIII.
Genus

—

Tholymis, Fabr.
Tholymis, Hageii, Stettin, ent. Ztg., 28, p. 221 (1867)—Brauer, Zool.

bot. Wien, 18, pp. 36o, 712 (1868)—Kirby, Trans. Zool. Sog.
Lend. 12, pp. 258, 265-1889)—Calvert, Biol. C. A. Neur

, pp. 199.
219 (1905-1906).

^

Fig. 58.—Wings of male Tholymis tillarya (x 2^).
'" Head relatively large, eyes contiguous for a long distance, rather' more
than the antero-posterior diameter of the occiput, forehead rounded and
without prominent foreborder, suture flush, vesicle high and deeply fissured.

Prothorax with a very small posterior lobe, almost hidden by the apposi-

tion of the head with thorax.

Thorax robust, somewhat cubical and shortened. Legs slim and long,

hind femora with a row of fine, gradually lengthening, sparce spines, mid
femora with a similar row but fewer in number, tibial spines numerous,
very fine, claw-hooks robust, situated near the middle of claws.

Abdomen dorso-ventrally swollen and less so from side to side,' then

tapering gradually to the end. 4th segment with a transverse ridge.

"Wings moderately long and broad, rounded at the apices, reticulation

very close, trigone of forewing slightly distal to the line of the trigone in

the hind, traversed once, long and narrow, trigone of the hindwing at the

arc, entire, its distal side slightly concave, arc between the first and

second antenodal nervures, antenodal nervvires 10^, the final incomplete,

sectors of the arc with a moderately long fusion in the forewing, a longer

fusion in the hind, 1 cubital nervure to all wings, no supplementary

nervures to the bridge, all hypertrigones entire, 4th nervure markedly

undulated, 2 rows of cells between 5 and 5a, 7a well formed, Sth nervure

very flat and the discoidal field therefore much contracted, 3 rows of cells

in the discoidal field, loop very long and very narrow, open at its apex,

the inner border running straight to the termen, anal field very broad, the

narrow cells composing it arranged in transverse rows. Membrane large.

Stigma large, the anterior usually the same size as the posterior, but

occasionally very slightly larger.
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Sexual organs. See under species.

Only one species taken within Indian limits.

70. Tholymis tiliarga.—Hagen, Stett. Ent. Ztg., 38, p. 220 (1867)—
Brauer, Zool. bot. Wien. 18, p. 712 (1868)—
Selys, Mitt. Mus. Dresden, 1878, p. 293.—Id.
Ann. Mus. Civ. Genov. 14, p. 305 (1879)—Kirby,
Trans. Zool. Soc. Lond. 12, p. 265 (1889)—Id.
Cat. p. I (1390)—Selys, Ann. Mus. Civ. Genov. 30,

p. 439 (1891)—Kirby, Linn. Soc. Journ., Zool. 24,

p. 547 (1893)—Martin, Mem. Zool. France,

9, p. 101 (1896)—Kirby, Ann. Mag. Nat. Hist. (7)

2, p. 230 (1898)—Martin, Mem. Soc. Zool. France,

19, p. 221 (1901)—Laidlaw, Proc. Zool. Soc. Lond.
1902, I, p. 65—Martin, Mission Pavie (p. 4. sep.)

(1904)—Kirby, Ann. Mag. Nat. Hist. (7) 15, p.

271 (1908).

Libellula bimaculata, Desjardins, Ann. Soc. Ent. France, 4, p. IV (1835).

Libelhda pallida, Palisot de Beauvais, Ins. Africa, America, p. 171, tab.

2, fig. 2 (1805).

Tholymis pallida, Hagen, Stett. ent. Ztg. 28, p. 221 (1867)—Kirby,
Cat. p. 1 (1890).

Libellulla tillarga, Fabr. Suppl. Ent. Syst., p. 285 (1798)—Burmeister,
Hand. Ent. 2, p. 852 (1839)—Rambur, p. 39, Neur,
(1842)—Calvert, Trans. Amer. Soc. Ent. 25, p. 69

(1898).

Pantala tillarga, Brauer, Zool. bot. "Wien. 14. p. 162 (1864).

Zyxomma tillarga, Brauer, Novara, p. 104 (1866)—Id. Zool. bot. Wien.
17, pp. 288, 505 (1867).

Expanse 70 mm. Length 43 mm.
Male : head, eyes bright red or reddish brown above, lilaceous at the

sides and beneath, occiput brown or reddish, vesicle reddish, frons and
upper part of epistome reddish or bright ochreous, labrum ochreous, labium
yellow.

Prothorax ochreous, no markings.
Thorax golden yellow or with a bright reddish tinge on the dorsum,

paler at the sides.

Abdomen bright red or bright ochreous with a reddish suffusion along
the dorsum.
Wings hyaline, the bases tinged with light golden yellow. In the

hiudwing a large discal spot which is most intense at the node where it

abruptly ends in an almost straight border, running back for rather more
than half the diameter of the wing. Inwardly it gradually fades, until
lost just distal to the trigone. In the adult, external to this spot, a large,

diffuse, opalescent whitish spot develops, which viewed from above in the
gloaming, has a deceptively, phosphorescent appearance.

Sexual organs. Lamina depressed, slightly arched, its border shallowly
notched and fringed with long yellow hairs, external tentacul^ obsolete
internal very compact, triangular, the hook short and thick and turning a
little outwards, lobe broad and oval.

Anal appendages long and slim, of about the length of the two final

segments of abdomen.
Female : eyes brown above, olivaceous at the sides and beneath, occiput

olivaceous brown, vesicle and face ochreous, paler below, labrum and
labium yellow.

Prothorax and thorax, an olivaceous brown, somewhat greenish at the
sides, legs ochreous.

Abdomen olivaceous brown.
Wings hyaline, the basal marking very obscure. The discal marking

only just visible and without the opalescent outer marking. Stigma, as in
the male, reddish brown.

Sexual organs : border of the 8th segment not dilated, 8th ventral
plate prolonged into a long, depressed, vulvar scale which at the end is
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split into two leaf-like, triangular processes ; 9tli ventral plate prolonged as

a tongue-like process, extending to the end of the 10th segment. This
process strongly carinated and furnished at its base with two small hooks,

Eab.—Throughout India, Ceylon, Burma, Thibet, Indo-Malaysia and
Indo-China.

This insect is one of our few night-flying dragonfiies. Occasionally it

may be seen flying in the day-time in shady groves or dark jungles, but
usually it prefers to wait for sundown, at which time it quite suddenly
appears in great numbers, flying low over water. Of great interest is the
opalesceno patch on the hindwings of the male which serves the purpose of

a recognition mark for the females. After it has become too dark to

distinguish the insect, the pale, lambent glow of this patch may be seen
flitting like a Will-o-the-Wisp over the surface of the waters, where the

insect is busily engaged hunting mosquitoes, whilst keeping one eye open
for a chance female.

Genus

—

Zyxomma, Rambur.
Zyxomma, Eambur, Neur. pp 26, 30 (1842)—Hagen, Stett, Ent. Ztg.,

10, p. 171 (1849)—Brauer, Zool. bot. A^'ien. 18, pp. 364 712
(1868)— Kirby, Trans. Zool. Soc. Lond. 12, pp. 258, 301 ,889)

—Foerster, Kahr. Mannheim, 71-72 (p. 3 sep.) (1906).

Fig. 59.—Wings of male Zyxomma jjetiolatum showing neuration (x3).

Head relatively large and globular, eyes contiguous for a very long

distance and resembling those of an Anax, occiput very small, vesicle

rounded above and overhanging the central ocellus so that this is invisible

when viewed from above, forehead prominent and deeply notched in

front of the ocellus, as if to give a free field of vision to the latter.

Prothorax slightly arched, very small, its posterior lobe fringed with
short hairs.

Thorax small, cubical, short, coated thickly with short hairs.

Legs : hind femora with a row of verj^ small, closely-set spines and one
much larger spine at the distal end, mid femora with similar armature,
tibial spines slim and numerous, claw-hooks robust, situated near the

midelle of the claws. Armature of the female very similar.

Abdomen very long and slim. The first 3 segments markedly tumid from
side to side and ventro-dorsally, the remainder cylindrical, very slim and
parallel-sided to the end. The joints of the segments markedly swollen.

Anal appendages very long and slim, nearly as long as the two last

abdominal segments.
Wings long and moderately broad, reticulation close. Trigone of the

forewing shghtly distal to the line of that of the hind, its relation to the

hypertrigone about a right angle, traversed once, very narrow, trigone of
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hindwina at the arc, entire; its distal side very slightly concave, sectors

of the arc fused for a short distance in the forewing and for a long distance

in the hind, a shorter fusion in the female, arc between the 1st and 2nd

antenodal nervures, antenodal nervures 10^ in the male, 11^ in the female,

the final incomplete, 1 cubital nervure to all wings, not usually supple-

mentary nervures to the bridge but in two of my specimens there is one

accessory in each right, hind-wing, 8th nervure in the hindwing from the

anal angle of the trigone ; in the fore, very flatly curved so that the dis-

coidal field is contracted at the termen, discoidal field with 3 rows of

cells, all hypertrigones entire, 4th nervure not noticeably undulated, 1

row of cells between 5 and 5a, anal loop long and narrow, its apex open,

resembling in this respect T. tillarga, bifurcated cells at the outer angle

only (occ'asionally at the trigone also), anal field broad, its cells not

markedly diflerentiated but arranged in transverse rows. Membrane and

stigma moderately large.

Sexual organs : male, lamina broad, slightly depressed, its free border bifid

and furnished with two triangular processes, its surface coated with long

hairs, external tentaculee cupped, small, almost obsolete, internal tentaculse

a short, hooked spine turning strongly out and backwards, its surface fur-

nished with minute spines, lobe quadrate, broad and short. The whole

of these organs very small. Female: border of 8th segment not dilated,

8th ventral'plate split for about two-thirds of its length, prolonged in to a

lonw vulvar scale which reaches nearly to the end of the 9th segment, 9th

ventral plate bent ventralwards and furnished with a tuft of black hairs.

Ifig_ 60.—Male sexual organs of Zyxomma petiolatwn ( xl2 ).

71. Zyxomma petiolatum, Ilambur, Neur. p. 30, tab. 2, fig. 4d (1842)—
Hagen, Zool. hot. Wien, 8, p. 479. (1858)—
Brauer, ibid., 17, p. 287 (1867)—Id., ibid., 18,

p. 712 (1868)—Selys, Mitt. Mus. Dresden
(1878) p, 293.—Id., Comptes end. Soc. Ent.

Belg., 7, VII, 88 (sep.)—Kirby, Trans. Zool.

Soc. Lond. 12, p. 308, tab. 57, fig. 10. (1889)—
Id, Cat. p. 335 (1890)—Selys, Ann. Mus.
Civ. Genov, 30, p. 439 (1891)—Kirby, Linn. Soc.

Journ. Zool. 24, p. 554 (1893)—Id., Ann. Mag.
Nat. Hist. (6) 14, p. 19 (1894)—Tillyard, Proc.

Zool. Soc. Lond. 1902, p. 64—Martin, Miss.

Pavie (p. 7. sep.) (1904).



INDIAN DRAGONFLIES. 257

Zy.iomma seychellarum, Martin, Mew. Soc. Zool. France, 9, p. 103 (189ti).

Expanse 67mm. Length 48mm.
Male and female similar.

Head : eyes rich olive green, of uniform depth above and beneath, occiput
reddish brown, vesicle dark brown, epistome, frons and labrum a pale brown.
Prothorax pale brown.
Thorax pale brown, rather darker on the dorsum. No markings.
Abdomen light warm brown with moderately broad, blackish annules at

the intersegmental nodes. Legs brown.
Wings hyaline or a little smoky, the apices usually but variably suffused

with brown as far inwards as the middle of stigma, a brownish ray in the
superior costal space not reaching the Ist antenodal nervure and a similar

ray in the cubital space extending out as far as the cubital nervure. A
small triangle of the same colour at the anal angle in the hind-wing. Mem-
brane greyish black. Stigma brown.

Rab.—Throughout the plains of India probably as far north as the foot

hills of the Himalayas. Karachi, common at the sewage farm. Bombay
and Madras, Poona. This insect is another one of our night-flying dragon-
flies. It has a very short duration of flight, usually of not longer than
half or three quarters of an hour. In Poona, specimens are seen on the
wing for the first time at about 7 p.m. and go to rest at about 7-45 p.m. In

Bombay they appear rather later and are seen until darkness obscures

them. I have seen them on the wing on several occasions during the day-
time but only in situations, where an artificial twilight reigned, such as

down deep wells or actually in the precincts of buildings where they were
hawking mosquitoes in the darkened corridors. Occasionally they may be

put up from bushes whilst beating dense jungle. Their nocturnal habits

may have some connection with the large size and uniform colouring of the

eyes and also the hood-like vesicle which shades in the central ocellus and
thus cuts oft' peripheral rays of light. Their food appears to be exclusively

mosquitoes. It is a curious coincidence that the apex of the loop is open

as in Tholymis tillarga, another night-flying species.

Genus

—

Camacinia, Kirby.

Camacima, Kirby, Trans. Zool. Soc. Lond. 12, pp. 260 266 (1889)—Karsch

Berlin, Ent. Zts. 33, pp. 356, 359 (1890)—Kruger, Stett.

Ent. Ztg., 64, p. 253 (1903).

YiG. 61.—Wings of male Camacinia gigantea, showing neuration (x 2)^

Head large and broad, the lower face projecting, bull-dog-like, forehead

rounded, suture moderately deep and splitting the frons into two horse-

shoe shaped, flattened areas, vesicle high and overlapping the central

ocellus as in Zyxomma.

9
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Prothorax with a very small posterior lobe, the free border of which is

slightly fissured.

Thorax robust, deep and long. Legs robust, long, hind femora with a row
of widely set, gradually lengthening spines, mid femora with a similar row

of rather longer spines, tibial hairs fine and numerous, claw-hooks robust,

situated about the middle of claws. Armature of the female very similar.

Abdomen short but very robust, flattened from side to side and strongly,

dorso-ventrally dilated at the base tapering gradually to the anal end.

Wings long and broad, mainnervures very massive, reticulation very close,

due largely to a development of secondary neuration, trigone in the fore-

wing about 2 cells breadth distal to the line of the trigone in the hind, its

costal side lengthened ; traversed many times, its relation to the hyper-

trigone about a right angle, trigone in the hindwing traversed several

times, its distal side strongly concave, situated at the arc, hypertrigone in

the forewing traversed several times ; in the hind, usually only once, sub-

trigone in the forewing prolonged proximally, traversed many times,

sectors of the arc separated, but running close together for a considerable

distance, arc between the 1st and 2nd antenodal nervures, 8th nervure in

the hindwing at the anal angle of trigone, antenodal nervures very
numerous, from 24 to 30, final antenodal, complete or incomplete, 4th
nervure undulated more or less, the end steeply curved towards the termen,
1 to 4 rows of cells between 5 and 5a, 2 cubital nervures in the hindwing,
1 to 6 in fore, numerous supplementary nervures to the bridge, 8th nervure
in the forewing variable, either flat or moderately curved, discoidal field vari-

able, commencing with 2 or 3 up to many cells, either contracted or dilated
at the termen, anal field very broad, loop long and narrow, the middle
nervure very obtusely angled, nearly straight, filled with a close a reticula-

tion, the anal field filled with a close reticulation of secondary nervures,
the cells rrangedin transverse rows. Stigma large, membrane large.

Sexual organs of male very small, tentaculse with internal and external
tentaculse. For details, see under species. Of the female, border of 8th
segment not dilated, vulvar scale very small.

Key to Species.

i. 3 rows of cells between 5 and 5a, 5 to 8 rows of cells in discoidal
field.

Discoidal field contracted . . .

.

. . C gigantea.
ii. 1 row of cells between 5 and 5a, or a few

doubled cells.

Discoidal field beginning with a row of 4 or 5

cells and then continued as rows of 3 cells.

Discoidal field dilated .

.

. . .

.

. , C. harterti.

72. Camacinia gigantea, Kirby. Trans. Zool. Soc. Lond. 12, p. 367 (1889)
—Id, Cat, p. 2 (1890)—Karsch Ent. Nach 17, p.
42, (1891)—Kirby, Ann. Mag. Nat. Hist. (6),

14, p. 112 (1894)—Laidlaw, Proc. Zool. Soc.
Lond. (1902) 1, p. 65 —Kruger, Stett. Ent. Zei.

63, p. 105 (1902)—Martin, Miss Pavie (p. 4. sep).

(1904).

Neurothemis gigantea, Brauer, Zool. bot. Wien, 17, p. 8 (1867)—Id.,
ibid., 18, p.717 (1868)—Hagen, Stett., Ent. Zeit.,

30, p. 94 (1869)—Selys, Mitt. Mus. Dresden
(1878) p. 293—Id., Ann. Mus. Civ. Genov., 14, p.
292, (1879).

Length 58 mm. Expanse 94 to 104 mm. Abdomen of female
rather shorter.
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Heaa : eyes reddish brown above, puce coloured at the sides and
beneath, occiput ochreous, vesicle, frons and face brownish red, labrum
and labium golden yellow.

Prothorax golden yellow.

Thorax reddish brown above, golden yellow at the sides. Legs bricrht

ochreous.
Abdomen reddish brown on the dorsum, golden yellow laterally, the

borders dark reddish brown and the distal borders ot segments dark brown.
Wings rich golden yellow from the base to a little more than halfway

between the node and stigma, from which point it slopes steeply back to
reach the termen at the 6th nervure. The outer borders of this basal area
suffused broadly with brown as far as the tornus, but with an interruption
at the apex of the loop in the hindwing and the whole of termen in the
frontwing, from the level of the inner end of the bridge to the tornus. The
area external to this hyaline, except for the extreme apices of wingp which
are tipped with brown and suffused with saffron for a narrow extent.
Stigma reddish brown. Reticulation in the coloured area bright yellow.
Discoidal field contracted in the forewing, 5 to 8 rows of cells, 8 rows
of cells between o and oa, 3 rows of cells between 7 and 7«, basal re-

ticulation in the hindwing of male much closer than that in the female.
Sexual organs very small, lamina depressed, broadly arched, external

tentacuhe broad and rounded, internal tentaeuke small, outwardly
directed hooks, lobe very small, strongly arched and tapering.

Anal appendages as long as the 9th segment, spined beneath, ochreous.
P^emale very similar to the male but the coloured area in both wings,

rather smaller and brighter in colour. The apices of the wings diffusely

brown as far as the inner end of the stigma. In juvenile specimens.
the bordering of the coloured area is merely a deeper yellow than the
rest instead of brown or there may be some small diffuse spots along the
hinder margin. Reticulation, especially in the basal area, much more
open than in the male.

Sexual organs : border of the 8th segment not dilated, 8th ventral

plate not prolonged greatly but at its end, split into small, tumid, rounded
processes,. 9th ventral i^late tumid, broad, and furnished with two small

pointed processes near its base.

Hah. Burma.
The formation of secondary reticulation as seen in this insect and in

species of Xeurothemis, etc., is evidently due to sexual selection, as it is

much more pronounced in the male than in the female. I do not think

that sufficient stress has been laid on the inflxience of this factor, the

study of which may throw considerable light on several anomalies in the

neuration map of the dragonflies wing. In these species, we find two
influences warring against each other, one tending to simplify the neuration

by reduction and the other tending to complicate and increase

it. The construction of a colour scheme in which the basis is a network
of fine golden or crimson threads can only be brought about bj^ an increase

in the neuration.
73. Camacinia harterti, Karsch, Berlin Ent. Zthr., 33, p. 359 (1890)-

Kirby, Cat., p. 177 (1890)—Kruger, Stett. Ent. Ztg., 63, p. 107 (1902).

Camacinia harmandi, Martin, Bull. Mus. Hist. Nat., 1900, p. 103

—

Id., Miss. Pavie (p. 4 sep.) (1904)—Id., Bull. Soc.

Ent. Ital. 60, p. 196 (1908).

Expanse 90 to 95 mm. Length 44 to 48 mm.
Head : eyes reddish brown above, paler at the sides and beneath,

vesicle, frons and upper epistome reddish brown, labrnm and labium

ochreous, somewhat darker over the lateral lobes, occiput brown.
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?e°;:eMtro75o,aen b«,vn with
^^V^^^^Zt ^^^ '' '"=

sides Legs dark brown, coxse and base of femora ocMeous.

^^'Ibdomelochreons, the borders da.k brown or^b^^^^^^^
,^^^^^ ^^ ^^^

Wings hyaline base of /^^^^^^g §; Xrcostannd cubital spaces, base
trigone and black -y/.-Jl^^^ ^f^,f̂ ^ror ceUs distal of the trigone

of hindwmg golden yellow as tar out as
forewins, extending

and black rays in ^he same spaces as
^^J^^^^ J^^^'^i^tal end of

respectively as far as the 1st antenodal ^^^^^^^ ^^^^ extending into

trigone reticulation at ^^e
^^^/J^^^f^7^ 1 antenodal nervurL, the

loop and proxunal end of discoidal neia.
^^ nervure in the forewing,

'S::X! « -eul ^a:^:htCne:tiiotar.°t 3 ,ows o. ceUs .„, I

long distance.
hnrder curling a little outwards

Sexual organs : lamina depressed, the bore er c"^""^

hooks, lobe small and linear.

dark rays less extensive, the reticulation at the base bright yellow

?heo^'terhalf of the wikgs smoky, especially along the borders and at

the apex.
SticTTna dark brown. Membrane grey.

lexua? organs: border of 8th segment not dilated, vulvar scale very

small, split distally into two roundish processes.

Hab.—Bengal, Sikhim.

Genus.—^THRIAMANTHA.

Mthriamantha, Kirby, Trans. ZooL S°c. Loiid 12 pp^^262 283

(1889)—Karsch, Berlin Ent. Zthr., 66, p. d/o U^^)^/

Selys Ann. Soc. Ent. Belg., 41 p. 81 (1897)-

Forster, Jahr. Mannheim, 71-72 (p. It sep.) (1906).j

Dlcvanopyga, Karsch, Berlin Ent. Zthr., 33, pp. 282, 356 (1890).

Fig, 62._Wino-s of Mthriamantha brevipennis showing neuration (x
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Head relatively small, eyes contiguous for a considerable extent,
forehead rounded, with no definite foreborder, vesicle prominent, suture

deep.

Prothorax with a small, rounded, hidden lobe.

Thorax long and narrow. Legs long and narrow, hind femora with
a row of widely-set, short spines and a few slightly longer ones at the
distal end, mid femora with a row of gradually lengthening spines, tibial

spines long and numerous, claw hooks robust, situated just distal of the

middle of claws.

Abdomen relatively broad and rather short, somewhat depressed in the

male, cylindrical in the female, tapering to the end in the male, more
parallel sided in the female.

Wings short and broad, reticulation very open and indistinct, trigon*

in the forewing just distal to the line of the trigone in the hind, entire,

very broad, the costal and proximal sides being subequal, its relation to

the hypertrigone rather more than a right angle, trigone in the hindwing
at the arc, entire, arc between the Ist and 2nd antenodal nervures, its

sectors separated in the forewing and joined for but a short distance in

the hind, 8th nervure arising from the anal angle of the trigone, or slightly

separated, 6 antenodal nervures, the end one complete, 1 cubital nervure

to all wings, no supplementary nervures to the bridge, all hypertrigones

entire., 4th nervure in the forewing with a very flat convexity, 1 row of

cells between 5 and ^a, 8th nervure in the forewing short, strongly curved,

2 rows of cells in the discoidal field, the latter dilated at the termen,

loop moderately short and straight, its mid-rib nearly straight, no divided

cells at the trigone but occasionally some at the outer angle, cells in the

anal area long and narrow, arranged in oblique rows, stigma medium
sized, membrane large.

Sexual organs : male : lamina depressed, tentaculse small, not pro-

jecting as much as the lobe, broadly triangular, the hook turning back

and outwards, lobe small and rounded. Female : 8th abdominal segment

not dilated, vulvar scale projecting, split into two processes.

74. yEthriamantha brevipennis brevipennis, Kis., Coll. Zool. Baron de Selys,

Fasc. XVI, 1913.

Libellula brevipennis, Ramb. Neur, p. 114 (1842).

Diplacina brevipennis, Brauer, Zool. bot. Wien, 18 p. 733 (1868).

^thriamantha brenpennis, Kirby, Trans. Zool. Soc. Lond. 12, p. 283,

tab. 53, fig. 3 (1889)—Id., Cat., p. 24 (1890)—Selys,
Ann. Ent. Soc. Belg., 41, [82. (1897)— Ris, Jena,

Denkschr., 13, p. 346 (1908).

Urothemis brevipennis, Selys. Ann. Mus. civ. Genov. 30, p. 468 (1891).

Expanse 54 mm. Length 30 mm.
Male : eyes reddish above, lilaceous at the sides and beneath : face and

epistome ochreous : vesicle yellow : occiput olivaceous.

Prothorax pale brown.
Thorax reddish brown, no marking. Legs black, the hind femora having

a bright crimson spot at the base.

Wings hyaline with the extreme base a light golden yellow, this colour

extending out as far as the Ist antenodal nervure, the cubital nervure,

and for a few cells in the anal field adjacent to the membrane, in the

hindwing, the extent of this colour is rather more, going beyond the 1st ante-

nodal nervure but not reaching the arc or the trigone. There are also

some dark brown rays in the intercostal and cubital spaces and a spot in

tiie anal field. Stigma reddish brown.
Abdomen red on the dorsum, ochreous or yellow at the borders.
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Anal appendages ochreous, the superior small, narrow and furnished with

some small spines, the inferior slightly smaller.

Fema e very similar to the male but the eyes ohvaceous brown above

and the body ochreous or dull yellow. No reddish colour on the abdomen.

i't-Thfs insect has beeia reported from Bengal, Upper Burma and

Ceylon. Barkuda Island, Ohilka Lake, Ganjam.

It appears to be widely distributed, but uncommon.

Genus—Urothemis.

Fic4. 63.
—

"Wings of Urothemis signaia signata (x 3).

Genus Urothemis, Brauer, Zool. bot. Wien. 18, pp. 175, 368, 737 (1868),

Kirby Trans. Zool. Soc. Lond., 12, pp. 262, 282 (1889),

Kasch, Selys and Forster, Eis. Coll. Zool. du Selys

p. 1016, Fasc. XVI (1913).

Head large, eyes broadly contiguous, somewhat longer than the occiput

from before back, forehead without any marked foreborder and split by a

very deep suture into two rounded eminences, vesicle high, but slightly

notched, occiput small.

Prothorax with a small posterior lobe.

Thorax robust, somewhat cubical. Legs moderately long and slim, hind

femora with a row of very small, closely set spines and a single longer one

at the end, mid femora with a row of longer, less numerous, more widely

set and gradually lengthening spines which reach to the end of the femur,

tibial spines numerous, long and slim, more numerous in the fore and mid-
femora than in the hind, claw hooks robust, situated near the end of the
claws. Armature of the female very similar.

Wings long and moderately broad, especially the hind, reticulation

close, trigone in the forewing slightly distal to the trigone in the hind,

costal side of trigone in the forewing about half the length of the pro-

ximal, relation of the trigone to hypertrigone slightly less than a right angle,

trigone in the hindwing at the arc, arc between the 1st and 2nd antenodal
nervures, its sectors separated in the forewing but fused for a moderate
distance in the hind, 8th nervure arising from the anal angle of the trigone
in the hindwing, 7 antenodal nervures, the final complete, the distance
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between the 1st and 2nd nervures greater than the following, 1 cubital
nervure to all wings, no supplementary nervures to the bridge, all hy-
pertrigones entire, 4th nervure slightly undulated, 1 row of cells between
o and 5a, 8th nervure in the forewing very flat, 2 rows of cells in the
discoidal field, sides of latter parallel, the end of field a little contracted
or dilated, loop short and straight, its mid-rib nearly straight, divided cells

at the outer angle and trigone, cells in the anal area split into an outer
area of moderately large cells arranged in oblique rows and an inner area
of narrow, longish cells arranged in transverse rows, stigma and membrane
moderately large.

Abdomen moderately short, broad and depressed, slightly constricted at

the 3rd segment, more or less fusiform in the male, the sides parallel sided
in the female, the 4th segment without ridges.

Sexual organs: male: lamina depressed, small, external tentaculse

obsolete, internal tentaculte triangular, with a broad base and an almost
straight hook, which is less projecting than the lobe, lobe small, oval or

pointed. Female : border of the 8th abdominal segment not dilated, 8th
ventral plate longer than broad, projecting markedly and prolonged as a

tubular vulvar scale nearly to the end of the 9th ventral plate, split for the

greater part of its length, 9th ventral plate prolonged into a notched,

tongue-like process, 10th segment very small.

Only one species found within Indian limits.

75. Urothemis signata signata, Ris, Coll. Zool. du. Selys, p. 1016, Fase.

XVI (1913).

Libellula sancjuinea, Burm. Handbk. Ent. 2, p. 858 (1859)—Hagen,
Zool. bot. Wien, 8, p. 480 (1858)—Calvert, Trans.

Amer. Ent. Soc, 25, p. 87 (1898).

Urothemis sanf/uinea, Brauer, Zool. bot. Wien, 18, p. 737 (1868)

—

Kirby,

Cat. p. 23 (1890)—Id., Linn. Soc. Journ. 24-p.

562 (1893)—Selys. Ann. Soc. Ent. Belg. 41, p.

75 (1897)—Martin, Mission Pavie (p. 5 sep.)

(1904)—Forester Jahr. Nassau, 59, p. 316 tab. A,

fig. I. (1906)—Ris, Jena. Denkr., 13, p. 344 (1908).

Libellula signata, Ramb. Neur., p. 117 (1842).

Fig. 64.—Male genital organs of— a. UrotJiemis signata signata, c. Macro-

diplax cora, d. Gamacinia gigantea, and Female organs of Urothemis

signata signata.
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Expanse 75 to 78 mm. Length 40 to 44 mm. Male : eyes bright, blood-

red above, olivaceous at the sides and beneath, labium yellow, 'with dark

brown borders, labrum reddish yellow, face, forehead and vesicle red

with a very narrow, black, basal line to the forehead, occiput red.

Thorax reddish, golden brown, marked laterally with 3 interrupted or

broken black lines.

Abdomen red marked with black, small, transversely linear, black spots

on segments 4 to 7, on either side of the dorsal carina at the distal end of

each segment and small, dark dorsal stripes on segments 8 and 9, expand-
ing laterally in the distal half of segment 8 and broadening at the proxi-

mal end of segment 9.

Anal appendages ochreous. Legs black, the femora yellowish at the

proximal ends of the flexor surfaces.

Wings hyaline, the extreme apices faintly smoky, a basal, amber colou-

red spot at the bases of both wings. In the forewing, extending halfway
to 1st antenodal nervure and cubital nervure and from thence of even
width to the anal border. In the hindwing this area extends as far out as

the 1st antenodal and the cubital nervures. In the latter also, there are

some blackish brown rays and a variably sized spot of the same colour as

follows :—rays in both costal spaces extending as far as the 1st antenodal
nervure and another in the cubitus extending as far as the arc, a large
spot in the anal area extending from the base outwards as far as the line

of the arc, its outer border curving gently to meet the base at a variable
distance in front of the tornus. There is usually a small, triangular area
lying between this spot and the ray in the cubital space where the wing is

hyaline. The nervures in the dark spot are beautifully depicted as a
golden network.

Sexual organs as for genus.

Female : head
; eyes reddish brown above, olivaceous at the sides and

beneath, occiput golden yellow, labrum pale yellow, labium and lower part
of epistone olivaceous, vesicle and forehead bright yellow, the latter with
a much better defined, black, basal line than that of the male.

^
Prothorax and thorax pale olivaceous at the sides or even with a greenish

tinge, olivaceous brown above. An undulating, black, post-humeral line
and a black line on the second lateral suture and lastly, an irregular black
spot on the spiracle. Two black lines crossing the tergum between the bases
of the wings.

Abdomen olivaceous or greenish yellow with difl'use, broad, blackish lines
at the distal border of each segment, which coalesce at the last four
segments.

Anal appendages ochreous.

Wings similar to the male but the dark spot in the anal area usually less
extensive. The apices of the wings rather more extensively smoky than
in the male. Stigma reddish brown with heavy, black borders.

Legs black, the anterior femora yellow on the flexor surfaces.

IToJ.—I have specimens from Assam, Madras, Bangalore, Poona, Bombay
and Ceylon. It is also reported from Bengal and should be found through-
out Burma. A line drawn from about Dinapur to Bombay would probably
demarcate its northern limits. It is a dragonfly of the plains, usually
occurring in the moister areas and favouring swamps and shallow tanks
in preference to streams and running water. It is a very active creatureand difficult to capture. The female is very retiring and comparatively
rare, the few specimens taken usually being found in cop
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Genus—MAfiRODiPLAx, Brauer (1868).

Macrodijylax, Brauer, Zool. bot. Wien., 18pp. 366, 737, (1868—Kirby
Trans. Zool. Soc. Lond., 12,pp. 261, 262 (1889)— Karsch, Berlin, Ent. Zthr.

33, p. 3-56 (1890)— Selys, Ann. Soc. Ent. Belg., 41, p. 72 (1897).

Fig. 65.—Wings of Macrodiplax cora (x about 2^).

Head large, eyes contiguous for a long distance, this longer than the
depth of the occiput, forehead prominent and rounded, no marked fore-

border, suture broad and deep, vesicle prominent and slightly notched,
a distinct temporal projection at the side of the eyes. Prothorax with
a very small posterior lobe which is rather hidden beneath the head, flatly

arched and not fringed with hairs.

Thorax robust, somewhat cubical as in Urothemis. Legs long and slim,

hind femora with a row of very small, evenly sized and moderately closely

set spines, with a longer one at the distal end, mid-femora with a row of

more widely spaced and gradually lengthening spines. Tibial spines

numerous, slim and long, claw-hooks robust, situated near the end of the

claws. Armature of the female very similar.

Abdomen moderately short and robust, the base dilated ventro-dorsaily

and laterally, a slight constriction at the 3rd segment, then depressed,

fusiform and tapering towards the end. In the female the sides of the

abdomen are nearly parallel. No transverse ridges to the 4th segment.

Sexual organs, see under species.

Wings long and broad, reticulation fairly wide, trigone in the forewing

slightly distal to the line of the trigone in the hind, broad, its costal side

more than half as long as the proximal and its distal side somewhat
angulated outwards, relation of the trigone to the hypertrigone, a little

more than a right angle, subtrigone in the forewing 2 or 3 cells, trigone

in the hindwing at the arc or a little proximal, sectors of the arc in the

forewing separated, in the hind fused for a variable distance, arc between

the 1st and 2nd antenodal nervures, 6 to 7 antenodal nervures, the final com-

plete, 8th nervure in the hindwing at the anal angle of trigone, 4th ner-

vure not undulated, 1 cubital nervure to all wings, no supplementary

nervures to the bridge, all trigones and hypertrigones entire, 1 row of

cells between 5 and 5«, both 6a and 7a very highly developed, 8th

nervure in the forewing short and very strongly convex, the discoidal

JO
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field beginning with 2 rows of cells and strongly dilated at the ter-

men, loop with divided cells at the anal angle of trigone and at the external

angle, the anal area split up into an outer area of 5 or 6 rows of large cells,

not arranged distinctly in transverse rnvs, and an inner area more closely

reticulated, of narrow cells arranged in transverse rows. Stigma small.

Membrane large.

Only one species found within Indian limits.

76. WlacPOdiplax cora— Brauer, 18, p. 737 (1868)— Selys, Mitt. Mus.
Dresden (1878), p. 294 (ex Brauer)—Id., Ann. Soc.

Spain., II. (p. 15 sep.) (1882)—Id., Ann. Soc. Ent.

Belg., 41, p. 72—Ris, Tijds. v. Ent., 55, p. 168

(1912).

Diplax com, Brauer Zool. bot. Wien. 17, pp. 20, 289 (1867).

Libellula lycoris, Selys, Pollen and Van Dam, Madagas, Inn., p. 22 (1869)

Id.,—Oomptes Ent. Belg., 4. v. (sep.) (1878).

Urotheinis lycoris, Kirby, Oat. p. 24 (1890),

Macrodiplax lycoris,Be\ys, Ana. Soc. Ent. Belg., 41, p. 73 (1897)—Till-

yard, Proc. Linn. Soc, New South Wales, 31, p. 484

(1906).

Libellula nigvilabris, Selys, Mitt. Mus. Dresden, 1878, pp.94, 304—Kir-

by. Cat. p. 23 (1890).

UrotJiemis vittata, Kirby, Linn. Soc. Journ., 24, p. 552, tab. 42, fig. 2

(1893).

Macrodiplax vittata, Laidlaw, Proc. Zool. Soc. Lond. (1902)—Mac Lach-
lan, Nat. Hist. Socotra, p. 399, tab. 24 A, fig. A, Aa

(1903) -Kirby, Ann. Mag. Nat. Hist. (7), 15, p. 271

(1905).

Expanse 62 to 70 mm. Length 36 to 38 mm.
Head : eyes reddish brown above, slate coloured beneath and at the sides,

vesicle pale yellow, tipped with bright pink in front, occiput reddish,

face pale yellow, the upper part of the epistone suffused with red, labrum
dark brown, labium pale yellow, with black borders.

Prothorax pale brown.
Thorax uniform olive brown in front, pale greenish yellow at the sides,

with two irregular, black stripes laterally, the anterior of which crosses the
spiracle and is incomplete in its upper half.

Legs black, all coxse and bases of the femora yellowish on the flexor

surface.

Abdomen bright reddish orange very similar to Pantala and with a broad
middorsal, black stripe which broadens in front and behind on each segment
and has a more or less diffuse border.

Anal appendages yellow or ochreous.
Wings hyaline, the base of the hind bearing a large amber, tinted spot,

which extends 1 ceil into the loop and to just beyond the cubital nervure.
Stigma yellow, of equal size in fore and hindwings. Membrane white.
The female very similar in colour to the male, its abdomen a duller

ochreous tint and the black markings narrower. The base of the abdomen,
somewhat greenish.

Sexual organs : male : lamina depressed, its free border with a double
notch, external tentaculse almost obsolete, the internal a very small hook,
lobe depressed and narrow.

Female : border of 8th abdominal segment not dilated, the end of the
8th ventral plate prolonged into a small, somewhat projecting vulvar
scale, flat and convex, overlapping the 9th segment but slightly, 9th
ventral plate furnished with two small, widely diverging hooks about its

middle, the 10th segment prolonged into a short, blunt projection.
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Hab.—Ceylon and Southern India. I have taken this species in Madras,
but it is not common and very difficult to distinguish from Pantala flavescens

when on the wing. It is somewhat smaller than the latter insect, but
resembles it closely otherwise. It frequents open situations such as grassy

commons or hovers over low scruV. I have never seen it over water.

In the key to the genera of the Libellulinte on page 618, Vol. XXV,
No. 4 of the Journal, Natural History Society, Bombay, I wrongly des-

cribed Macrodiplax as " dull coloured," the descriptions having been made
from faded specimens. Since then also, I have decided to include a

Mesopotamian species, n'z., 8elysiothemis nigra, and so now make the

following alterations to the key :—In line 4, " 3 cells " should be altered

to " 2 or 3 cells," and all below that line, in the key, should be deleted

and the following substituted :

—

X. Only 6 antenodal nervures.

x' Neuration of wing greyish white and almost
invisible. Stigma bicolourous.

Discoidal field but slightly dilated.. .. Seh/xiotheniis.

X- Neuration of wing black and distinct.

Stigma unicolourous.

Discoidal field widely dilated . . , , Macrodiplax

.

Y. Nearly constantly 7 antenodal nervures.

Discoidal field, but slightly ailated . . . . Vrothemis

.

Selysiothemts, Ris,

p. 70

Geniis-

Ann. Soc.

(1897).

— Selysiothemis.
Ent. Belg., 41, p. 47 (1897)—Selys, ibid..

j^ig, 66.—Wings of Selysiothemis ni(jra (x 3).

Head large ; eyes broadly contiguous, the optic suture longer than the

occipital triangle ; no distinct temporal projection to the eyes as in

Macrodiplax, only a slightly arched projection ;
forehead without a sharp

foreborder, a little flattened in front ; suture deep ;
vesicle large, broadly

arched and rounded.
, • ,, > -,

Prothorax with a small posterior lobe, depressed and spherically arched.

Thorax narrow. Legs long and tolerably slim. Male ;
hind femora with

a row of very closely set and very small spines ;
mid-femora with ca. 10
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moderately robust spines. Female : hind femora with a row of gradually

lengthening spines in the distal third ; mid femora with a row of spines

which are very short in the proximal half and lengthening gradually in

the distal half. Tibial spines moderately long, very slim. Claw-hooks

long, slightly distal to the middle.

Abdomen moderately short, the base very slightly tumid, slightly con-

stricted at the 3rd segment, then slim and cylindrical to the end, 4th

segment without a transverse ridge.

Wings broad, reticvdation wide ; trigone in the forewing about 1 cell

distal to the line of the trigone in the hind ;
arc between the ist and

2nd antenodal nervures ; sectors of the arc in the forewing separated,

in the hind fused for a short distance
;

antenodal nervures 5-6, the last incom-

plete, the distance between the 1st and
2nd considerably greater than between

the others ; 8th nervure in the hindwing

at the anal angle of the trigone ; 1 cubital

nervure to all wings ; no supplementary
nervures to the bridge ; trigone in the

forewing free, broad, the costal side

rather more than half of the proximal,

the distal side strongly angulated at the

point where the nervure dividing the first

discoidal cells joins it ; relation of the

trigone to the hypertrigone rather more
than a right angle ; trigone in the hind-

wing free, slightly proximal to the arc,

its costal side bent back slightly at the

distal end ; 1 row of cells between 5 and
5fl ; 4th nervure with but a slight con-

vexity ; 8th nervure in the forewing
short and strongly curved ; 7a well

formed ; 2 rows of cells in the discoidal

field, the latter moderately dilated at

the termen ; loop extending about 1

the trigone, its apex very blunt, only
occasional divided cells at the outer angle and none at the trigone,
its midrib very straight

; a supplementary nervure springing from the
inner border of the loop, but the differentiation of cells in the anal
field by no means distinct. Stigma very small, indistinct. Membrane
relatively large.

Sexual organs of the male without any external tentacuite. The female
with a very small, vulvar scale.

77. Selysiothemis nigra, Ris, Ann. Soc. Ent. Belg., 41, p. 48 (1897)—
Seyles, ibid, p. 71 (1897)—Bartenef Ann. Mus.
Zool. Acad. Imp. St. Petersburg, 16, p. 411 (1912)
—Id., Mid Caucasus, Mus., 7, p. 108 (1912).

Libellula nigra. Van der Lind, Monog., p. 16 (1825)— Selvs, Monog.,
pp. 29, 55, 209 (1840)—Hagen, Syn. Lib.^Eur., p. 37
(1848)—Ramb. neur. p. 118 (1842)—Selys-Hagen
Revue, des Odonates, p. 65 (1850).

Urothemis nigra, Selys, Comptes rendus Soc. Ent. Belg., 4 v. (sep.)

(1878)—Id., Ann. Soc. Ent. Belg., 31. p. 77 (1887)—Kirby, Cat. p. 28 (1890).
Trithemis nigra, Brauer, Zool, bot. Wien, 18, p. 736 (1868).

67.—Male sexual organs
of Selysiothemis nigra.

cell beyond the outer angle of
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llrothemis advena, Selys, Comptes rendus Soc. Ent. Belg., 4. v. (sep )

(1878)—Id., Aim. Soc. Ent. Belg., 31,p. 69 (1887)—Kirby, Cat. p. 24 (1890).
Expanse 52 mm. Length 30 mm. Hindwing 25 mm. Abdomen 20 mm.

Male : head : eyes blackish brown above, paler or lilaceous at the sides
and beneath, in tenera) specimens the eyes are dark ochreous and paler
beneath and with a purplish tinge, the females are always of this colour
labrum ochreous, labium, and lower part of face pale olivaceous, upper part
of face and forehead with some blackish. In teneral specimens, the labrum
is pale yellow and the rest of the face and forehead is a waxy white as
is also the vesicle. In adult specimens a dark band develops on the fore-
head and is prolonged down at the sides of the eyes and the vesicle
becomes dark olivaceous.

Prothorax and thorax black in the adult, the ventral side more or less
pruinescent, in teneral specimens they are of a waxy white with obscure
brown mid dorsal, humeral and lateral lines. The legs are straw coloured
on the flexor surfaces and blackish brown on the extensor but in the adult
they become wholly black. The bases of the femora yellowish.

Abdomen black in the adult with the ventrum pruinescent. In the
teneral condition a waxy white with blackish brown markings on the
dorsum. These markings diffuse, broadening apically and more extensive
on the anal segments. In the last few segments, a prolongation of the
brown goes forward from the distal end of the segments laterally, to
enclose a spot of the ground colour. The last 3 segments are almost
entirely brown on the dorsum.
Anal appendages yellowish or white, the superior strongly curved down-

ward and equal in length to the inferior.

Wings peculiarly invisible owing to the neuration being a pale or dirty
white in colour. The stigma is bordered in front and behind with well-

defined black, the intervening part is almost translucent or slightly

opalescent.

Female : very similar to the teneral male, but the brownish markings on
the thorax almost obsolete and the black markings of the abdomen replaced
by bright ochreous. Legs paler. Wings similar to the male.

Sexual organs: male: lamina depressed, fissured and furnished with short

hairs : tentacul* short, triangular and the apex prolonged into a recurved
hood. The external tentacula represented only by a small protuberance.
Lobe square. Female : border of 8th segment not dilated ; the vulvar

scale very small, depressed. Appendages small, white or creamy.
Hah.—Lower Mesopotamia and Persian Gulf. Bushire. Very few

specimens appear to have found their way into collector's hands before the

war, a surprising fact when one considers how very common an insect it

is in its native country. I have seen it in countless swarms at Basra and
the lower Shat-el-Arab whilst it frequently takes to the sea and may be seen

in great numbers coming aboard steamers trafficking in the Gulf. I saw
one such swarm come on board the Ambulance Transport Varsova on

19th August 1919, quite one hundred miles south of the bar of the Shat-el-

Arab, but at the end of the same month not a single specimen was to be

seen on land at Basra. I saw a similar swarm in 1917 on board a ship a

few miles south of the Shat-el-Arab, all of which were teneral specimens.

It is quite possible that this species will eventually establish itself in Sind

and North-West India.

On land it has habits similar to Diplacodes and is always found settling

on the ground or low shrubs. Barren, open desert lands appear to be

preferred.

(To he continued.)

I
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THE FLORA OF THE INDIAN DESERT.

(JODHPUR AND JAISALMER.)

BY

E. Blatter, S.J., and Prof. F. Hallberg.

Part VI.

With 3 iMtes.

{Gontinued from page 47 of this Volume.)

PART II.

ECOLOGICAL NOTES. .

1. Meteorology.

The Indian Desert forms the east end of the greatest desert district of the

world, extending from the Atlantic coast of Africa and including the Sahara,

part of Arabia, S. Persia and Baluchistan.

The chmate of our region is characterised by excessive drought, the rainfall

being scanty and irregular. The winter rains of Northern India rarely penetrate

into the region, and there is thus only one rainy season : that of the south-west

monsoon.
We give a hst of meteorological data, obtained from the Government Obser-

vatory, Colaba.

A few remarks are necessary to show the extreme irregularity of the rainfall.

The year 1917 was a record year, during which about three times as much rain

fell as the statistics of about forty years would lead one to expect. On the other

hand, not a single cent was registered at either Khabha or Ramgarh, Jaisalmer

State, in 1899. During the year in question 26 cents was received at Jaisalmer,

and the whole of this in April. In August 1881 ten inches fell in a single day
at Jodhpur.

The cold season—from about the middle of November to the middle of March
—is characterised by extreme variations of temperature, and the temperature is

frequently below freezing point at night. During April, May and June the

heat is intense and trying, and scorching winds prevail with great violence,

sand-storms with great desiccating action being frequent. The relative humidity
of the atmosphere is always low.

The meteorological conditions during our tour were very unusual, and for this

reason we think it worth while giving our observations in detail, in spite of their

fragmentary nature. We were held up for several days at Bhikamkor on account
of the Jodhpur-Phalodi railway line having been washed away in places by
the rain.

In general, the region possesses a healthy chmate, except during the period
after the rains. As was to be expected, the year 1917 was particularly bad in

this respect. At the time of our visit, practically the entire population was
suffering from malaria.



Journ., Bombay Nat. Hist. 806. Plate XXyil.

jft^mt^'

A.—At Loharki. To the riifht : Dane Cinvadino- the plaiiO with Aerua sp-

To the left : Crotalnria hurUia. Alonjj- edji'e of dune and in the centre :

Calotropis procera. In the background Loharki villag-e with cultivated

trees.

B.—Two miles west of Jaisalmer town. Crotalaria burliia, Calotropis

procera.—Herd of cattle.

The Flora of the Indian Desert.
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Journ., Bombay Nati Hist. Soc. Plate XXXIII.

;tAi

A.—Sandy plain West of Jaisalmer town with scrub veg-etation. To the
right : Small pond with Acacia arabica. On the hill in the backgfround :

Jaisalmer Fort.

B.—Low lime-stone hills near Jaisalmer town, rising abruptly from the

above plain. Predominant plant : Crotalaria burhia.

The Flora of the Indian Desert.
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The direction of the wind indicates the point from which it blows. The
direction within brackets after a species of cloud below indicates the point
towards which the cloud moves, the accompanying number its velocitj^ on a deci-

mal scale. The amount of clouds is also indicated on a decimal scale,

meaning a nearly clear, 10 an overcast sky. The abbreviations refer to the
international system for cloud names.

Jodh2}ur.

October 19. Sky Clear.

October 20. 6-30 a.m. Sky : ; Ci.

All day an increasing quantitj' of light Ci.

October 21.

Balariv'-i.

October 23.

October 24.

Osian.

October 24.

October 25.

Bliilcamhor.

October 25.

7-0 a.m.

2-15 p.m.

8-0 p.m.

8-0 p.m.-

6-0 a.m.

8-45 a.m.

0-45 p.m.

Sky: 3

Sky : 2

;

Sky : 10

-9-30 p.m.

Sky : 10

Sky:
Skv

10 ;

10

1-45 p.m.—5-0 p.m.

8-15 p.m.
10-0 p.m.
6-30 a.m.

10-15 a.m.

1-0 p.m.

Ci.

Ci.

; Str.-Cu., Al.-Cu., Al.-Str.

Halo 23° round moon.
; Str.-Cu., Al.-Cu., Al.-Str.

Str.-Cu., AI.-Cu., Al.-Str.

; Str.-Cu., Str.-Cu. -Lent., Al.-Cu., Al
Sky : 10 ; Kb., Str.-Cu., AI.- Str.

A few drops of rain.

Al.-Str.

Sir.

Sky : 10

Fine rain.

Amount of rain fallen : 0*03 inch.

Sky : 10 ; Str. [W 7], Al.-Str. [E 0].

Fine rain.

Sky:
Sky:
Upto
finer.

inch.

10 ; Nb.
10 ; Nb.
5-30 p.m.
5-45 p.m
Sky : 10

[W7].

October 26. 7-15 a.m.

9-0 a.m.

2-15 p.m.
5-35 p.m.

About midnight

Amount of rain fallen

(rain gauge full).

Sky ; 10 ; Xb. [SSW 6].

Amount of rain fallen ; 0.07

Sky : 10 ; Nb. [S 5], Al.-Cu,

Sky: 10;Nb. [S 4], Al.-Cu.

Fairly strong rain, afterwards

Amount of rain fallen : I'll

Nb. [SW 7].

Thunder-storm.

62 inch.

inch.

[NNE 2].

About 0'5 inch.

Al.-Str.

may be

5-50 p.m

October 27. 7-0 a.m.

2-15 p.m.

6-45 p.m.

All dayOctober 28
Phalodi.

October 29,

October 30,

Baj:).

November 1. Early morning
Shihad to Vinjorai.

November 1 to Nov. 11. Sky clear.

The rain has stopped,

assumed to be lost.

Fragments of double rambow in the clouds in SE.

Fine rain. Nb. dispersing. Mamm.-Nb. vi-

sible at sunset.

Sky : 10 ; Str. [SW 8].

Fog and heavv dew.

Sky : 0.

Sky clear.

Sky clear.

6-30 p.m. Sky : ;

All day : Sky clear.

Ci.-Str. (in S).

Skv : 1 ; Ci.
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2. Climate and Vegetation.

From what has been said above, it is clear that the chmate is hostile to all

vegetation, only plants possessing special adaptations being able to establish

themselves. These adaptations are in general of two types, having two distinct

objects in view : to enable the plant to obtain water, and to retain it when

obtained. Those interested in the anatomical pecuharities of the plants of the

region are referred to the paper by T. S. Sabnis :
" The Physiological

Anatomy of the Plants of the Indian Desert," at present appearing in the

Journal of Indian Botany.

The struggle for existence between the plants, of the same or of different spe-

cies, is practically non-existent, there being plenty of vacant spaces, and the

formations being generally of the open type. The chief exceptions to this rule

are the following parasites -.—Cuscuta Tiyalina (growing on many
.
host-plants,

see Vol. XXVI, p. 543), Striga ocobancheoides (on Lepidagathis trinervis), Striga

eupJirasioides (on grasses, etc.), Cistanche tuhulosa (on Capparis decidua, see plate

XXII-B.)—The case of Crotalaria hurhia is discussed under the sand formation.

Possibly the abundance of this plant may have something to do with nitro-

bacteria, Uving in symbiosis with the plant in its root nodules.

Many seeds fail to germinate, and numbers of seedlings are destroyed, thus

never reaching maturity.

The bulk of the vegetation consists of a kind of scrub made up of shrubs and •

perennial herbs, capable of great drought resistance and of a period of compa-

rative rest, extending throughout the greater part of the year. There are few

trees to be seen, and these are stunted and generally thorny or prickly, thus

protecting themselves against plant-feeding animals. Of the latter, there are

vast herds of camels, cattle, sheep and goats, forming the chief wealth of the

rural population, and appearing to thrive in spite of the arid nature of the

country (Plate XXXII-B.). The presence of these herds is a factor of some
importance in the economy of the region, certain plants being kept down, while

others remain untouched. Thus it is sometimes impossible to find a fairly com-
plete specimen of many plants over large areas, the branches being eaten, and
only the woody base left. Plate XXXIV-A. shows a case, where a specimen of

Heliotropium undulatum (the plant to the left) has escaped total destruction

owing to its being accidentally protected by an ant-hill. On the other hand, ,

the specimen of Sericostoma pauciflora to the right is not touched although

unprotected, in spite of its being a close relative of the former plant. Some-
times a spiny shrub protects a plant, otherwise greedily eaten by animals. A
case of this is shown in Plate XXXIV-B., where a line specimen of the grass

Andropogon annulatus, reaching the unusual height of eight feet, has taken refuge

among the branches of the very prickly Zizyphus rotimdifolia. The luxurious

growth of the grass is due to the local presence of moisture in the gravelly soil.

Of unprotected specimens in the same habitat, practically only the roots were
left. Below we give a hst of the plants especially liked by camels : Capparis
decidua, Salvadora oleoides, Haloxylon salicornicum, Fagonia cretica, Crotalaria-

hurhia, Clerodendron pMomidis, Calligonum polygonoides, Indigofera ovalifolia.

The proper desert plants may be divided into two main groups : those depend-
ing directly upon rain, and those depending on the presence of subterranean
water.

The first group consists again of two types : the "ephemerals" and the " rain
perennials,"—The ephemerals are delicate annuals, apparently free from any
xerophilous adaptations, having slender stems and root-systems and often large
flowers. They appear almost immediately after rain, develop flowers and fruits

in an incredibly short time, and die as soon as the surface layer of the soil dries
up. We did not come across any plants of this type, which may however have
been due to the fact that our visit took place towards the end of the rainy season.



Journ.i Bombay Nat. Hist^ 8oc. Plate XXXIV.

k.—HeUotropium unduJatum, partly eaten by animals, and surrounded by
an ant hill. To the risht : Sericostoma imuciflora. (Gravel plajn near
Devikot, in Jaisalmer State).

B.—On moist ground near Devikot village. Andropogon annulatus pro-

tected by Zizyphus rotuiidifolia.

The Flora of the Indian Desert.
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The few annuals observed have generally a comparatively long taproot, the
exceptions from this rule being best regarded as accidental visitors to the region
{such as Spennacoce striata, Aspliodelus tenuifolius).—The rain perennials are
also visible above ground only during the rainy season, but have a perennial
underground stem. Here belong the bulbous Monocotyledons, of which Dip-
cadi erythroium is a representative from our region, also various Cyperacece.

By far the largest number of the indigenous plants are capable of absorbmg
water from deep below the surface of the ground by means of a well developed
root system, the main part of which generally consists of a slender, woody tap-root
of extraordinary length. This adaptation in some cases enables a plant to dis-

jjense with all xerophilous characteristics. A noteworthy example is Citndlus colo-

cynthis, one of the Cncurbitacece, which remains green throughout the year, in

spite of its long, trailing branches, which often reach 50 ft. in length, and bear
a fair number of large leaves. A fruiting sjiecimen of the plant is shown on
Plate VII-A.

Generally, however, various other xerophilous adaptations are resorted to

such as reduced leaves, thick tomentum, succulence, coatings of wax, thick

cuticle, protected stomata, etc., all having for their object a reduction of transjii-

ration. The plants belonging here are chiefly more or less woody perennials.

A few annuals occur, however, svich as the rare Monsonia heliotropioides.

8. Formations.

It was originally our intention to adopt the nomenclature used by F. E.

Clements in his work " Plant Succession " (Washington 1916) for our descrip-

tion of the vegetation of the Indian Desert. For many reasons, into the details

of which we cannot enter here, this plan has been abandoned. Accordingly

the term " consocies " used on some of the earlier plates (PI. VII-B., X-A.)

should be replaced by the term " family." Similarly the words " in the con-

socies " under PI. X-B. should go out.

The uniformity of the climate of our region causes a corresponding unifor-

mity of the vegetation. The formations may therefore be taken as exclusively

edaphic, and it is convenient to adopt Schimper's definition :
" The communi-

ties of plants as determined by the quahties of the soil are termed formations."

Accordingly, we distinguish the follomng five formations : Aquatic, Sand,

Gravel, Rock, Ruderal.

For the sub-divisions of the above formations we use the term association,

folloA^ing Warming's definition :
" An association is a community of definite

floristic composition wthin a formation."

We shall further use the term family, introduced by Clements, but in the

following generahzed sense : A family is a community of individuals belonging

to a smgle species, and occupying a definite area of whatever shape or size, the

boundaries of which are determmed by the numerical distribution of the mdivi-

duals, no account bemg taken of the eventual occurrence of other species within

the area.

Thus PI. X.-A. shows a smgle family of Edij^ta erecta with abrupt boundaries,

the change in numerical distribution within the occupied area being continuous.

In PI. X.-B. we have several isolated families of the same plant. In the case

discussed no other plant occupies the same locahty, and we may therefore des-

cribe the local vegetation as a pure association of Edij^ta ereda^ consistmg of

several families. A pure association may coincide with a family, as in PI. XXIV-

A., XXV-B. {Cyperus arenarius), or form part of a family, as in PI. XX\ -A.

{Calotropis procera) or VII-B. {Indigofera argentea). The area occupied by a

family of Aristida hirtigluma sho\\Ti in PI. XIX-B. contains also other species

-and hence the plant does not form a, pure association ; this is of course the rule.
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Aquatic Formation.

Water is naturally scarce within our region and lias to be collected during the

monsoon for irrigation purposes. Wherever possible artificial basins are con-

structed, preferably with a rocky bottom, since a sandy or gravelly bottom

retains the water only with difficulty. At the time of our visit the amount of

water in these tanks was unusually great owing to the exceptionally heavy rains.

Just before the rainy season, the smaller ones are generally empty and during

ordinary years, the maximun water level must be far lower than that observed

by us.

The chief tanks visited by us are :

(1) Kailana Lake near Jodhpur (PL V-A.) occupies a comparatively large

rocky valley and supphes Jodhpur city with water. The dam is shown in

PI. I B., and the luxurious vegetation on the outside forms a striking

contrast to that of the surrounding arid hills. The lake itself contains

masses of Alg(£, among which various species of Chara were noted. The
Naiedacace were represented by Potamogeton crispus and Naias australis.

There were hardly any semi-aquatic associations along the shores of

the lake at the time of our visit, although they probably would be well

developed after the partial drying up of the water. Below the dam,

however, we found Bergia ammannioides and B. odorata associated with

Ammannia baccifera and A. multiflora.

(2) The tank above the Balsamand Garden near Jodhpur is a small rock basin

in which Trapa hispinosa was collected. We have not observed this

plant in any other locahty and conclude that it must have been culti-

vated here.

(3) The lake near Mandor (PI. VI-A.) is a large shallow expanse of water

in the plain, and is rather difficult of approach on account of its marshy
shores. Mandor was our best locahty for Gyperacece and many of these

plants occurred in the neighbourhood of the lake. The vegetation on the
banks along the muddy irrigation canals leading from the lake is best

described as ruderal. The lake as shown on the photograph is probably
much larger than in ordinary years.

(4) A small pond surrounded by marshy ground about 8m. north of Phalodi
(PI. XXIV-B.) was filled with muddy water devoid of vegetation, except
for a number of immature specimens of Vallisneria spiralis, a plant not
observed in any other locahty. The shores were covered by high Gy-
peracece partly associating with Andropogon annulatus. The surround-
ing damp gravel was a favourite habitat of Bergia odorata.

(5) The small village tank at Bap has a gravel bottom and partly marshy
shores. The submerged association observed by us consisted of Potamo-
geton pectinatus, Naias graminea, Naias WelwitscJiH, and Ghara sp.

(6) Gharsisar Lake outside Jaisalmer town (PI. XII-A.) is not of much
interest botanically.

(7) The same may be said of Amarsagar and Bada Bag tanks, both artificially

dammed rock basins (PL XII-B., XI-B.), although the shores may have
a rich vegetation in the middle of the dry season. Both irrigate exten-
sive gardens. In the Bada Bag (PL XI -A.), a large muddy field of almost
pure Ammannia baccifera association was observed.

(8) A small artificial pond with gravel bottom between Seu and Badka had
a flora different from the ordinary type. There was found an association
of Nijmplioia lotus and Limnanthemum parvifolium, neither of which was
observed elsewhere. We noted also a zone of Ghara sp.

(9) A few drying-up pools near Barmer railway station were bordered by
pure famihes of Eclipta erecta (PL X-A. & B.). Although this plant is

ruderal rather than aquatic, it is meetioned here owing to the fact, that
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a habitat of this type seems necessary for it to thrive in this region. It

attains its maximum development about 2-3 feet above the surface of
the water nearer which young plants and seedhngs only are found, so that
zones and islands result.

(10) Many smaller pools or tanks were met with, but proved very uninterest-

ing. There is generaUy one or two near every village. Rivers containing
water there were none. We. crossed a river-bed 2 miles East of Sodakoer
(PI. XXX), the vegetation of which hardly differed from the surrounding
gravel area. A sandy river-bed at Barmer was totally devoid of

vegetation.

From the above may be seen that the submerged flora is, as might have been
expected, rather poor, and very local. The semi-aquatic flora consists mainly
of certain Cyperacece, Lythracece and Elaiinacece, and is often well developed

as regards number of individuals. The almost complete absence of Hydro-
charitacece is noteworthy. The genus Rotala, too, is absent. There are hardly

any aquatic grasses. Desmostachya bipinnata may perhaps be referred here.

It frequents irrigated gardens and margins of tanks.

The occurrence of Naias australis and Naias Welwitschii within our region is

veiy interesting, both plants being new to India.

(To be continued.)
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THE BIRDS OF PREY OF THE PUNJAB.

BY

0. H. Donald, f.z.s., m.b.o.u.

Part YI.

{Continued from imge 140 of this volume.)

Type H.

This chapter of the "Birds of Prey of the Punjab" deals with 3 genera,

comprising 11 species, of what must be far and away the best known of Raptores

by name at least.

All the species in this Type (H) have three characteristics in common which
separate them from the members of all other Types, at a glance. The first men-
tioned of these characteristics is by far the most important, and in itself suffi-

cient to differentiate them and to place them in this Type. These characteristics

are :

—

{a) Upper mandible toothed and sometimes a festoon is also present behind

the tooth ; nostril circular with a central tubercle.

(6) Irides some shade of brown, usually very deep and almost black in some
lights.

(c) Wings long and pointed but not alwavs reaching to tip of tail.

The three genera are :—FALCO, .^ISALON and TINNUNCULUS, i.e.,

the Falcons, Meiims and Kestrels.

Besides the above, there are in India, four other genera comprising in all 8
species v^hich all have toothed mandibles, viz :

—Baza (3 species) which are dis-

tinguished by having a sort of double tooth; Erythropus (1 species); Microliierax

/3 species) and Poliohierax (1 species) but none of these are found in the Punjab
so far as I am aware.

Now, though all the true Falcons, the Merhns, and the Kestrels can be placed
in their proper Tj^-pe by a single glance at the beak and nostril, the separation of

the different species from each other, in Falco, is by no means so simple. Varia-
tions in plumage from the young to the adult stage are considerable, and
diffei-ences in size of specimens, of the same species, are by no means negligible.

Like most of the Raptores previously dealt with, the Falcons, Merhns and
Kestrels are easily distinguishecf by their flight, not only as such, but can usually
be correctly placed in their proper species, by anyone who has studied their
flight, but it will not be an easy matter to put the subtle differences in black and
white and still make them intelligible to my readers.

The 3 genera and 11 species of this Type are as under :

—

Genus. Species.

Falco

Msalon

Tinnunculus

F. peregrinus The Peregrine Falcon
F. peregrinator The Shahin „
F. harbarus The Barbary ,,

F. jugger The Laggar „
F. cherrug The Saker or Cherrug Falcon
F. milvipes The Shanghar Falcon
F. subbuteo The Hobby
F. sevenis The Indian Hobby
^. regulus The Merlin
M. chiquera The Turumti or Red-headed Mer-

Un.
T. alcmdarius The Kestrel
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Falco.

Msalon.

Tinnunculus.

F. ^^'segrinus.

F. 2'>eregrinator

F. barbarus.

F. jngger.

F. chernig.

F. milvipes.

F. subbvteo.

F. sererus.

Key to the Genera.
Size medium to small ; toes long, middle toe without
claw as long, if not longer than, the tarsus ; tail round-
ed, not graduated ; 2nd quill longest, 1st much longer
than fourth.

Size small ; 2nd and 3rd primaries longest and sub-
equal, first primary much shorter and approximately
equal to the fourth ; first two quills always notched
on the inner web. Other characteristics as in Falco.

Size small ; foot much smaller and weaker than in

the Falcons, mid-toe without claw being from two
thirds to three fourths the length of the tarsus ; Tail

graduated, outer rectrices being 1 to 1-J- inches shorter

than the middle pair. Upper parts tinged with rufous
throughout, with black bands in the females and young.

Key to the Species.

Size medium, mng in male about 12 '5 and in female

about 14 • 5 ; 1st primary longer than the third ; cheek-

stripe broader than the eye ; no nuchal collar ; crown
dark grey (sometimes, though rarely, black) ; breast

very slightly rufous.

Size medium, \\\\\g in male about 11
" 5 and in female

about 13"
; 1st primary longer than the third ; cheek

stripe broader than the eye ; crown black or blackish
;

under parts rufous.

Size, a little smaller than the above, wing 11 in males

to 12*5 in females ; 1st primary longer than the third ;

cheek-stipe narrow, a buff nuchal collar ; head ashy

grey or rufous.

Wing in male about 12 "5 and in female about 1

1st primary subequal to 3rd or shorter ; a distinct nar-

row cheek-stripe ; middle tail feathers entirelj' brown

in adults.

Wing in male about 14 • 5 and in female about 15 • 5";

1st primary subequal to 3rd or shorter ; no c '.eek-stripe ;

middle tail feathers, usually brown with white spots

on each web, adults not banded above.

Wing in male 14 and in the female about 16"
; adults

banded with rufous on back, wings, and tail.

Size small, wing of male 10| and of female about 11"
;

Breast white or buff with brown streaks.

Very similar to F. buteo except that this species

has a deep rufous breast, unspotted in adults.

.g._Both the Hobbies {F. subbuteo and severiis) resemble

the Peregrine group in having the first primary longer

than the third.

The size, as indicated by the length of wing, is some-

what misleading Avhen the Shaheen or Barbary Falcons

are compared ^nth the Hobbies. Half an inch or an

inch would appear to make very little difference, but

the former are altogether heavier and robuster birds

wdth much longer toes and more powerful claws

generally. Whereas the mid-toe without claw in

the Hobbies would not exceed 1 J" in length, in the

remaining sis species it will be found to be 1|" or over.

)-i
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M. regulus.

M. chiquera.

T. alaudarius.

Size small, wing about 8 to 9"
; 2nd and 3rd prima-

ries longest and subequal, first much shorter and appro-

ximately equal to the 4th ; crown grey or brown, dark-

shafted.

Size small, wing in females about 9"
; 2nd and 3rd

primaries longest and subequal first much shorter

and approximately equal to the fourth ; crown chest-

nut.

As for genus.

Type H.

Family FALCONID.^.

Subfamily FALCONING.

Genus Falco.

No. 1254. Falco peregrimis. The Peregrine Falcon.

Characteristics.

Colouration.

Size medium, length of male about 15" and of a»

female about 18" ; 1st primary longer than the 3rd ;

cheek-stripe broader than the eye ; no nuchal collar,

crown dark grey, sometimes almost black ; breast

very shghtly tinged with rufous.

In adults. Slate-grey above, darker on the head

and neck and gradually shading down to a pale grey

on the rump, most of the feathers dark-shaftsd and

except on the head and nape with dark cross-bands.

Cheek-stripe black ; Primaries blackish, with white

bars on the inner webs, except near the end ; Secon-

daries ash}^ grey Avith darker cross-bands ; tail dark

grey or blackish with numerous ashy-grey cross bars,

closer together and paler towards the base, extreme

tip and borders near tip, whitish ; lower parts white

with a rufous tinge, a few brown or black spots on the

lower breast and middle of the abdomen, and narrow

dark bars on the flanks, lower wing-coverts, thigh

coverts, and under tail-coverts.

Young birds are very dark brown above, the fea-

thers edged with rufous, the buif bases of the feathers

showuig about the nape ; the tail feathers with about
six transversely oval rufous spots on each web, form-

ing imperfect cross-bars
;

primaries as in adults

;

cheek-stripe narrower ; lower parts white, buff, or

rufescent, spotted, except on the throat, with broad
brown elongate median stripes, becoming broad spots

on the flanks (Blanford).

The transition from the young to the old plumage
is gradual but considerable and, I do not think there

can be much doubt, that variations of a marked degree

exist in individuals of the same age.

The bird with an almost jet black head and dark-
brown back and under parts of a rich cream colour

with deep brown markings, is an entirely different,

looking bird to the one with the slaty grey back and
pxire white under parts, sparsely speckled with black,

and transverse bars on the flanks.
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A few years ago I caught a tiercel with a head and
nape ahnost jet black and resembUng that of the next
species, much more than that of the Peregrine.

" Bill bluish, dark at tip ; cere yellow ; irides brown ;

legs and feet j^ellow." (Blanford).
" Length of a female about 1 9 ; tail 7-5; wing U' 5;

tarsus 2- 1 ; mid-toe without claw 2* 25 ; bill from
gape 1 • 3 ; Males are considerably smaller : length
about 16 ; wing 12.5." (Blanford).

Mr. Hume records an Indian female measuring,
20- 25 in length ; expanse 39 ; wing 13" 25 ; tail 6" 75

;

tarsus 2*25
; mit-toe 2" 06.

The Peregrine Falcon is a winter visitor to the Pun-
jab, though it is possible that some few stragglers

may even breed in the Himalayas, and Hume records
having seen a trained Peregrine which the owner in-

formed him had been taken from a nest on the Indus
River. Personally I have never, to my certain know-
ledge, seen this bird in the Himalayas during the

summer.
The Bliyri, by which name tliis species is known to

the Indian falconer, is essentially a bird of the river

and jheel. It arrives in Northern India just after the

ducks make their appearance and disappears when
they go . It is an early hunter and may be seen on the

wing just after dawn, flying low over the extensive

plains bordering any of our Punjab rivers. When
hunting, the Peregrine flies low and fast, the mngs
usually slightly bent back from the first joint, and
with fast jjowerful beats.

On viewing ducks on a pool or a flock of doves in

the fields, the falcon drops to withm a few feet of the

ground, the beat of the wings become even faster than

before and the wings bend closer into the body and it

fairly hurls itself through the air and into the middle

of the flock, which will probably rise " en masse "

when the falcon is still a few yards distant. Having

selected one particular bird, the chase begins, unless

by good fortune for the falcon, it ends before it really

begins in an easy capture. Usually the dove succeeds

in evading those dread talons in the first instance and

neatly doubles back. Up rises the falcon almost ver-

tically to her " pitch ", turns, and shoots do^vn like

an arrow in the wake of its quarry following every

turn and twist of the latter.

Another miss and up she goes again to repeat the

performance, determined to secure its breakfast before

the dove can reach the shelter of the trees surrounding

a village, not far distant. The dove reaches the fringe

of trees closely followed by the falcon and dashes right

into the branches of the nearest tree. The falcon once

more rises high into the air, circles round once or twice

in the hope of its quarry, or another bird leaving the

security of the trees for the open ground beyond, gives

up the chase and flies straight away, rising steadily as

it goes, to make an attack elsewhere.
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During the day the Peregrine betakes itself to some

big tree overlooking a river or a jheel, and shelters from

the heat of the sun. It usually perches on one of the

thicker branches about half way uj) and seldom on the

topmost branches, like so many of the other falcons

do.

Another favourite haimt of the Peregrine is the

sandy bed of the river itself. A mound of sand, a half

buried log, or a stump or stake in the ground, from
which it can view' the country for miles round, have
attractions for a hungry falcon.

Whereas duck probably form its staple diet, a crow
colony is almost a certain find for a hungry Peregrine

,

late in the evening. One that has failed to secure a
tit-bit in the shape of a duck or a dove, earlier in the

afternoon, vill wend its way to a crow colony sooner

or later, whence it need never go hungry, even though
the quality of the meal is not all that can be desired.

I have alreadj^ stated that the flight of the birds

in this type (H) is by no means easy to describe. The
flight of the falcons generally is not only distinctive

but is capable of a more or less intelhgent description

but to giA^e such a description as will enable a novice

to differentiate between the different members of this

type, is quite another matter.

Indeed the trained eye has to depend on factors

other than shape of wings, the way they are held, length

of tail, etc., to separate one falcon from another on the

wing, and even where the flight itself is distinctive

the difference is subtle enough to defy description

thougii noticeable to the trained eye. Size and
colour of certain portions of the body or wings must
be taken into account and even then it is not always
possible to make absolutely certain of your bird.

The sharp pointed (svv^allow hke) wings, the shorter

tail, proclaim the falcons at a glance.

The wings are held level, i.e., on the same plane as

the body and even when soaring will frequently be
found to be slightly bent, though this is by no means
alwaj's the case.

If seen at close quarters, the white or light coloured
breast (in the adult plumage) will help to differentiate

the Peregrine from the Shaheen, which has a rufous
breast and under parts. The latter's black head and
very dark upj)er parts are also a guide to its species.

The Barbary resembles the Shaheen except for

its light coloured head.

The Laggar, in adult plumage, has a very white
breast, often shows a slight white patch on the under-
part of the wing, and the marking of the wing is also
" patchy ". Moreover they usually hunt in couples.
The Cherrug or Saker Falcon is very much bigger

and is seldom to be found in the haunts of the Peregrine
or the Shaheen. It affects dry sandy tracts.
The Merlins and Hobbies are all very much smaller.
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Genus Falco.

No. 1255. Falco peregrinator. The Shaheen Falcon.

Characteristics.

Colouration.

Measurements.

Habits, etc.

Length of male about 15", of a female about 18"

;

1st primary longer than the .3rd ; cheek-stripe broader
than the eye (sometimes, in very old birds, the cheek-
stripe is fused into the back of the head and nape and
indistinguishable in itself), no nuchal collar, crown
blackish ; lower parts deep rufous. Wing 11 .5 to 13".

" This falcon is distinguished from the Peregrine at
all ages by its darker and almost black head and nape,
and by the deeper rufous of the lower surface, especial-

ly on the breast, abdomen and lower wing-coverts.
The colour of the lower parts varies, however, greatly;

in some birds, especially those from Southern India,

it is deep ferruginous or chestnut, whilst in many
Himalayan birds it is scarcely darker than in some
(exceptional) Peregrines. Except in very old birds
there is almost always in the present species some
rufous sprinkled over the nape, o\^ang to there being a
rufous band on the feathers between the black ends
and the white bases. In old birds of F. peregrinator

all markings disappear on the breast and abdomen
very narrow bars remaining on the flanks alone, and
bars almost disappear on the pale ashy feathers of the
back, rump, and scapulars.

In young birds of the year the whole upper surface

is almost black, the feathers at first having rufous edges
which soon disappear by wear ; there is some rufous

on the nape ; and the tail is marked \vith transverse,

oval, rufous spots as in the Peregrine but they are

more numerous ; the chin and throat are pale rufous

and unspotted, the breast and abdomen marked with
longitudinal droits, but the lower abdomen is some-
times unspotted." (Blanford).

" Bill slaty blue, dark at the tip ; cere, orbits and
legs yellow ; irides intense brown."

" Length of a female about 18"
; tail 6' 5 ; \ving 13"

;

tarsus 2; mid-toe without claw 2*1
; bill from gape

1-25; of a male, length 15; wing 11*5. (Blanford).

This beautiful falcon is a dweller of the hills and
breeds freely all over the lower hills in the Punjab, up
to an elevation of about 7,000 ft.

Pigeons, doves, parrots, mynahs and thrushes come
in for the attentions of this falcon and to watch one

hunting, particularly in the hills, is an education. Like

the Peregrine it is a very early hunter and begins

its day if anything earlier than does the latter, and
certamly continues to a later hour in the evening.

I have had the good luck on several occasions to

have nij' camp near a Shaheen's pet hunting grounds,

and it is extraordinary how faithful they are to certain

locaUties, even to the extent of the same branch of a

particular tree in that locality.

In Dharmsala there are cliffs just above my house.

Above and all down one side, these chffs are smTOunded

by a heavy oak forest. Immediately below is fairly
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open ground, below which is a small lake and below

that again the Cantonments. Further away to the left

is a \illage mth a wide extent of cultivation, and down
below there is an unrestricted view of the low-lying

hills of Kangra and the plains.

On a much lopped oak tree, at one corner of the

chfEs, the Shaheen is to be found any afternoon,

between the months of March and the middle of

May.

Thereafter she vanishes to re-appear again in

September. Her pet tree commands a magnificent

view and no pigeon can fly anywhere in the Canton-

ments, nor dove aUght in the village fields, which

escapes her all seeing eyes.

Periodically she leaves her perch and makes a cir-

cuit of the hill, as if bored with nothing to do, return-

ing within ten minutes or quarter of an hour, to her

own perch.

From this coign of vantage it is a treat to see her

give chase. If you watch her on her j)erch for a few

minutes you will see her head bob uj) and down as

though focussing the eyes on some distant object.

Suddenlj', with a spasmodic movement her "^vings

half open and she gets lower on her perch, as though
preparing for a spring. Thus she sits for a few seconds

with her wings still half open, being blown about in

the breeze, her eyes fixed straight ahead of her and
downwards and the head shoots up and down as though
on springs. As suddenly she changes her mind, draws
up her wings and sits bolt uj)right, but only for an
instant. Again her wings half open and her mind is

made up and off she goes. With fast beating wings
she rises steadity, but in a different direction to that

in which she had preAdously been looldng. Up and
up she goes then suddenly turns and shoots down hke
an arrow at incredible speed. The stoop is, how-
ever, not that of the trained falcon, mth wings tightly

glued to the body, but a succession of such stoops
intercepted by moments of wildly vibrating wings
hurling and pushing her through the air at ever in-

creasmg speed. Down, down she comes missing the
top of a rhododendron bush by inches and with a great

sv/ish, a streak passes within a few feet and rises

straight up into the blue sky, for two or three himdred
feet without a cheek, then the wings open wide and
the falcon circles two or three times and then flies off

to her old perch.

The Merhn is the only other falcon that follows its

quarrj' in this way, and somewhat resembles the
ordinary flight of a wagtail or sparrow, except that
it is not so undulating but much more direct.

The Shaheen arrives at her hunting grounds at

about four o'clock and if not successful in procuring
her dinner earlier, will be seen hunting bats, as a last

resort, well after sunset.
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It is by no means uncommon even on the plains
and 1 have seen it as high up as 9,000 ft. in the Hima-
layas.

They build in cliffs, a nest composed of sticks and
lay broTTOish yellow eggs, speclded and blotched
with reddish brown measuring 2 by 1 • 63. I\Ii-. Dods-
worth records a nest he found in the vicinity of Simla
on the 30th March 1913 containing two eggs. He
says :—" In the present case there was no nest of any
kind, and the eggs were reposing on the bare ground.
The colouration of the two eggs is entirely different.
One—a magnificent specimen is a rich imiform deep
brick-red, the other has a ground colour of brownisli
yellow, and is heavily blotched with reddish brown.
In shape they are broad ovals, a good deal pointed
towards the small end. They measure (1) 1-92" x
1-53", (2) I -88" X 1-52".

Type H.

Genus Falco.

No. 12o8. Falco barbarus. The Barbary Falcon.

Characteristics.

Coloxiration

.

Length of male about 15 and of a female about 17 ;

first primary longer than the 3rd ; cheek-stripe nar-
row ; a buff nuchal collar ; head ashy grey or rufous.

" Head more or less ashy grey or brown, with a white
or buff frontal band, and varjdng to rufous or a chest-
nut brown towards the nape, the feathers being dark
shafted." Sides of neck buff ; broad nuchal collar

rufous, often mixed with brown (occasionally nearly
the whole croA^ii and nape are light chestnut) ; upper
parts ashy grey -with dark or blackish cross-bars, the
bars broad and predominating on the upper back and
wing-coverts, less broad on the scajjulars, narrow, and
in old birds faint, on the rump and upper tail-coverts ;

primaries dark brouii, closelj- banded with pale rufous

on the inner webs excejDt near the tips ; secondaries

ashj- grey with dark cross-bands ; tail with alternating

bars of ashy grey and blackish grey, the former liroader

near tlie root, the latter near the end, tip whitish ; chin

and throat white, or rufescent, rest of lower parts pale

rufous, deptli of tint varpng ; the breast in some with

a few narrow dark shaft hues and the abdomen
nith small spots ; the flanks and under-Ming coverts

Mith dark bars, but in old birds all markings on the

breast and abdomen disappear, and only arrow-head

shaped marks remain on the flanks.

Young birds are dark bro\ra above the feathers with

broad rufous edges, ^^-hich wear oft' after a time, scai)u-

lars with rufous sj)ots ; uj)per tail-coverts barred with

rufous ; forehead, middle of crown and sometimes

superciKarv streaks, with the nuchal collar, buff or

rufous, the collar mixed with brown ;
quills brown,

barred as in adult : tail bro-\ni with equal rufous bars

at regular intervals ; lower parts more or less rufous
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Measurements.

Habits, etc.

pale and wliitisli on the throat, marked with elongate

spots on the breast and abdomen, and broader spots

on the flanks." (Blanford).
" Bill bluish, black at the tip ; cere legs and feet yel-

low ; irides dark brown."

"Length of a female about IT"; tail 6" 5; wing
12'5; tarsus TQ; midtoe without claw 2 ; bill from
gape I'l : length of males 15; tail 5- 75; wmg 11"

(Blanford), expanse about 3J feet.

Mr. Hume records a nest of this species having been

taken at Mm-ree by Major Delme Radchffe and the

Gumal Pass.near Dera Ismail Khan, is another locality

where the nest has been taken. I beheve the young
of this species are frequently brought in by
Pathans from the Samana Range near Kohat and I do
not think that there is much doubt that the Barbary
Falcon breeds in the hills bordering the North West
Frontier Provmce, but I know of no instance of the

nest having been found in the Punjab, apart from the

one above mentioned.

I have seen and caught the bnd in Bhadarwa, in

the Kashmn State, in the autumn and have seen it in

various parts of the Punjab Plains, but the only

one I ever tamed and trained, was not nearly so good
as the Shaheen.

Hume says :
—

"I believe, we may say that the Red-
cap Falcon occurs throughout Northern India, during

the cold weather, as far south as Gwahor, bemg rare

east of the Juimia, less rare between the Sutledge and
Jumna, and decidedly common west of the Sutledge

specially ui the Peshawar valley, and the tract west
of the Indus, and that it breeds in Cabool and Cash-

mere and thi'oughout the southern ranges in the

Himalayas, west at any rate of Dalhousie, at heights

of from four to seven thousand feet ; but further in-

formation with regard to this species is much required."

The Barbary Falcon is said to breed in cUfis, and
the eggs, three to four in number, resemble those of a
Peregrine but are somewhat smaller.

TvpE H.

Genus Falco.

No. 1257. Falco jugger. The Laggar Falcon.

Characteristics.

Colouration.

Length of male about 16 ; and of a female about
18 ; First primary sub-equal to 3rd or shorter ; wing
in male 12*5, in female 14 ; a distinct narrow cheek
stripe ; middle tail feathers entirely brown in adults.
" Adult. Forehead, lores, and supercUia white,
with dark streaks ; crown and nape brown, with broad
rufous edges to the feathers ; a streak running back
above the ear-coverts, and a moustachial band from
the gape sometimes continued to the eye, with some
feathers round the orbit dark brown ; rest of sides
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Measwrements.

Habits, etc.

of head white, with a few dark shafts beneath the eye;
upper plumage from the nape brown with an ashy
tmge

;
quills the same ; inner webs of primaries,

except near the end, with broad white bars, tail
brown, middle feathers unbarred and pale tipped,
outer feathers with whitish bars on the inner webs and
white tips

; lower parts white, a few dark streaks,
wanting in very old birds, on the breast, and spots
on the abdomen; flanks and outer thigh-coverts
chiefly brown. (Blanford).

'' Young bu-ds are almost brown throughout, the
chin and throat white, and some white on the fore-
head, sides of head, breast and lower tail-coverts,
buff instead of white on quills and inner webs of tail
feathers. There is a gradual disappearance of the
brown on the lower parts with successive moults."
(Blanford).

" Bill greyish blue, the tip blackish ; cere yellow in
adults, greenish grey in young birds ; irides dark
brown ; legs and feet yellow, pale plumbeous to dull
greenish grey in the young (Hume) " (Blanford).

Length of female about 18 inches ; tail 8 ; wing 14 ;

tarsus 2 ; mid-toe without claw 1
' 8 ; bill from gape

r25: of a male, length 16 ; tail T'o; wing 12*5.

(Blanford).

The Laggar Falcon is widely distributed throughout
India and is generally to be found in open plains, over
scrub and thin jungle and the vicinity of cultivation

and villages. It ascends the lower hills to an altitude

of about 3,000 ft. but is seldom seen near heavy for-

ests. It preys on a variety of small birds, from part-

ridges downwards and may often be seen hunting bats

in the evening. Laggars usually hunt in pairs and
are past masters in following s^Dortsmen near a snipe

jheel, or when after quail. I witnessed a beautiful

chase one day after a snipe, in the Kangra valley, but

the snijie got away in the end.

Mr. Hume describes how a pair of these birds followed

him every time he went out quail shooting near their

haunts and used to stoop at the quails his party put

up. ' This did not happen once or twice " says Mr.

Hume, " or even during one or two seasons, it was

regularly the case for the four or five successive years,

that I remember the birds returning to their favourite

tree."

I have noticed this <raiY more than once, in places

which are often shot over.

In the air the Laggar can usually be recognised by

his very white breast and dark and white pattern on

the under surface of the wing, and of course by the fact

that two are generally seen together. The Tunmiti

or Red-headed Merlin is the only other of the po nted

long-winged birds wliich hunt in couples, and this

species also has a white breast, but there is a vast dif-

ference in the size and the Laggar looks U t mes

bigger.

13
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The Laggar buUds, on trees, in clifEs [or on ruined

buildings, from January to March and lays usually

four eggs, reddish or brownish, speckled or spotted

all over with a darker and richer shade of the same, and

measure about 2"01 by 1*57.

N.B.—-Whatever the age or the plumage of any

individual, and there is a great difference between the

young and the adult, the central tail feathers in the

Laggar Falcon are always plain brown, unbarred or

unspotted, and this factor is worthy of careful con-

sideration when in doubt.

Genus FAico.

No. 1258. Falco chernig. The Saker or Cherrug Falcon.

Characteristics.

Colouration.

Size medium, length of a female about 22" and of

a male about 20. 1st primary subequal to .3rd or

t:horter, no cheek stripe, middle tail feathers usual-

ly brown with white spots on each web ; adults not

banded above.
" Adult. Crown and nape white (the crown some-

times pale rufous) with black shaft-stripes, which are

broader on the nape ; lores and sides of head white,

with scattered dark streaks ; no cheek stripe from the

eye, but sometimes a broken moustachial stripe from
the gape ; ear-coverts brown, streaked darker ; upper

parts brown throughout, the feathers with rufous or

tawny margins, and frequently a few rufous spots

forming imperfect bars on the scapulars and larger

wing-coverts ; quills brown, paler beneath
; primaries

broadly barred with white on the inner webs, the bars

widening and generally coalescing towards the inner

boarder ; secondaries with smaller white markings
or with white sjots, or uniformly coloured brown ; tail

feathers brown, with a whitish tip, generally with round
or oval white spots on both webs, but occasionally

the middle feathers are unspotted (as in F. jugger)

and sometimes the spots become on the outer rectrices

imperfect bands, interrupted at the shafts ; lower parts

white, with large elongate brown spots on the breast

and abdomen and larger spots on the flanks and thigh

coverts ; with age the spots grow smaller, rounder,

and more scattered, especially on the breast
" Young birds do not differ greatly from old except

that the brown spots on the lower plumage are much
more developed, and cover the greater part of the
breast and abdomen ; the head, too, is sometimes
brown, and a moustachial stripe is usually well marked;
the middle tail feathers are often unspotted at first.

" Bill pearly white, tipped black ; cere, legs and feet

dull yellow in old birds, greyish green in the young
;

irides dark brown, or brownish yellow or yellow."
(Blanford).

N.B.—I have examined very many birds but
cannot remember ever having seen one with eyes ap-
proaching yellow.
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Measurements.

Habits, etc.

" Length of a female about 22"
; tail 9 ; wing 15-5;

tarsus 2-2; mid-toe without claw 2; bill from gap]
1 • 45 ;

length of male 19' 5 ; tail 8 ; wing 14- 5" (Blan-
ford).

This fine falcon is a ^vinter visitor to the plains of
India and though by no means a common bird even,
in mid winter in most parts of the Punjab a goo 1

manj^ are caught and brought into the Amritsar mar-
ket for sale from the western Punjab and Bikaneei-.
This is a desert species and seldom to be seen near
jungle or cultivation, though I caught one in Wazira-
bad many years ago, right in the very heart of miles
of cultivation.

The food of this species for the most part is said to
be the Spiny-tailed lizard {Uromastix hardivickii) but
rats and mice do not come amiss and the one above
mentioned had recently caught a frog and came down
to a mynah a few minutes later.

The Saker is much prized for falconry and trained

to gazelle, kite, houbara, grass owl, etc., and it would
be difficult to say which quarry fm-nishes the least

sport.

]\Iore than once I have lost sight of both falcon and
quarry when the latter was the grass owl, as the pair

ringed and circled almost directly overhead, and on
one occasion the falcon was not found till the following

evening. The first Saker I ever flew at a Kite gave
the most extraordinary exhibition I have ever seen

and the kite, perhaps, was the most surprised object

on earth or in the sky, that day. The falcon liew

straight at the kite as soon as she was slipped, made a

half hearted attack and then turned half right and
went straight away, much to the amusement of a

couple of friends who had come to see the fun. '" If

that is a sample of falconry I can't say much for it
"

and similar remarks were not lacking, as we watched

the falcon getting smaller in the dim distance.

I told the falconer to call her back, but the old

fellow was quite indignant at the idea, and merely

remarked "You just wait and see Sahib, she is a

tiger and is not going to disappoint us like that
"

or words to that effect.

We watched and the falcon disappeared from view

altogether and even the old falconer began to have

qualms that he had seen the last of the bhd.

The kite, in the meantime had risen to a consider-

able height and had not been in the least alarmed by

the falcon's half-hearted attack, and still circled round

in the company of some half a dozen vultures.

The old falconer was the fii st to spot the falcon again

and in a very ecstasy of delight shouted out, '" Look

Sahib, look, did'nt I tell you she was a tiger, and

now you will see." High up, a tiny speck against

the sky, came the falcon from the direction whither

she had gone and having reached well over the

vultures and kite she simply shut her whigs. M.nd
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came down like a bullet, striking the kite fair and
square, though the latter turned over to meet the

blow with its upturned claws. The kite staggered

as the falcon passed on her downward swoop, to rise

almost vertically to her pitch, and down she came again
" raking " the kite badly as the latter zigzagged down-
wards to avoid the falcon's talons, and this time a

handful of feathers floated in the breeze behind. The
kite appeared to be in a bad way and had somehow
injured one wing. It did not attempt to rise but

flew straight ahead and distinctly lop-sided. The
falcon after her stoop, rose again only to about the

level of her quarry, turned and went straight for it,

the two birds flying at each other, and "bound" with

out the least hesitation and the two came down in

spirals with wings extended. As thej^ came to earth

we found that the falcon had got the kite with one
claw by the neck and the other was firmly imbedded
in the shoulder of the kite, Avhereas both claws of the

kite were round the tarsi of the falcon.

Nothing is known of the nidification of this species

in India.

Type H.

Genus Falco.

No. 1259. Falco milvipes. The Shanghar Falcon.

Characteristics. Size medium, wing in male about 14" and in female

about 16 "
; 1st primary subequal to 3rd or shorter.

Adults banded with rufous on back wings and tail.

Colouration. " Crown brown, the feathers with broad rufous mar-
gins, still broader and mixed with bufE on the nape;

cheek-stripe black, ill defined ; lores and forehead

whitish. Upper plumage and tail brown, with rufous

cross-bars throughout (somewhat as in a female Kest-
rel) ; inner webs of primaries mostly covered by con-
fluent white bars, except near the tips of the feathers

;

lower parts buff or white with spots on the breast

abdomen, and flanks, those on the breast and middle
of the abdomen disappearing in old birds."

" In young birds the rufous bars are irregular and
iU-marked, and those on the tail more or less imperfect.

In this stage F. milvipes is very hke F. cherrug, but
may generally be distinguished by some of the bars
going quite across the tail feathers. A nestling from
Tibet in the Hume collection, attributed to this species,

has, however, the tail absolutely unbarred."
" Bill bluish, black at the tip ; cere, legs and feet

yellow." (Blanford).

Measurements. Length of female about 23"
; tail 9''

; wing 16"
;

tarsus 2'2
; mid-toe without claw 2 ; bill from gape

.1-35: length of male about 20 ; tail 7i ; wing 14.

(Blanford).

Habits, etc. This is a rare winter visitor to the plains of India
and little is known about it.
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I cannot remember ever having seen it on the plains
or in captivity, though on two occasions I have seen
a bird which, I think, must have been this species
high up in the Himalayas, once late in the autumn
and on the other occasion early in the spring.
On both occasions the bird I saw appeared to have

a very white and glistening breast and mider parts,
though I saw them at fairly close quarters I could
not be sure of their identity.

Of its distribution Blanford says—" Tibet and Mon-
golia. A few birds have been obtained in the Pun-
jab at times, and one by Sir 0. St. John at Quetta."

Nothing appears to be known of its nidification."

Genus Falco.

No. 1260. Falco subbufeo. The Hobby.

Characteristics.

Colouration.

Measurements.

Habits, etc.

Size small, wing about 11"; tarsus about 1^" or
less; mid-toe ^vithout claw about ly ;

" Breast white
or buff with brown streaks ".

Head, cheek strijoe and the side of the head, beneath
and behind the eye, blackish ; the superciUum and
forehead whitish and a partial collar of buff on the

hind-neck. Rest of upper plumage dark slaty grey, the

tail feathers barred with dull rufous on the inner webs.

Quills blackish with rufous bars.

Under surface white, or whitish tinged with buff

and each feather with a deep brown streak ; the thigh

coverts, abdomen and under tail coverts rufous oi-

deep ferruginous.

Young birds are usually blackish above with buff

or fulvous edges to the feathers. Cheek and throat

fulvous or pale rufous, as also the under parts generally

the latter with dark brown streaks to the feathers.

" Bill bluish, with a black tip ; lower base of bill,

cere, and orbital skin greenish yellow ; irides intense

brown ; legs orange (Cripps) "'—(Blanford).

"Length of female about 13"; tail 6; wing 11 ;

tarsus r 4 ; mid-toe without claw 1
" 25 ; bill from

gape 8 : of a male wing 10" 25 ; tail 5-5". (Blanford).

This beautiful httle falcon is by no means rare in

the Himalayas and its wonderful evolutions in the

air cannot help attracting attention. Its long pointed

wings make it appear bigger than it really is, and one

often has to look twice to make sure that it is not a

Shaheen one sees. If watched for a few seconds it

will be seen to constantly change direction and turn

and twist in the air in a most amazing way ui pursuit

of insects, on which it mostly preys. The Hobby does

not usally make its appearance till late in the afternoon

and may be seen ending, stooping, rising vertically,

and playing extraordinary tricks in the air, sometime

after all diurnal birds have gone to rest.

In spite of its extreme rapidity of flight, from a fal-

coner's pomt of view the Hobbies are disappointing

as they lack the dash and daring of the Merlin. They
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are very easily tamed and can be taught to " wait on "

at great heiglits and have been used in the pursuit of

larks, etc., a good deal.

This species breeds in the Himalayas and the finding

of the nest has been recorded (in the Journal of the

B. N. H. Soc.) from various places. Lt.-Col. Rattray

found a nest on Mii'anjani in the Murree Hills and Mr.

A. E. Jones records nests from Simla (Vol. XXIV,
page 359).

I have seen the bird in Kulu and in the hiEs behind

Dharmsala in mid-summer, so presumably it breeds

there though I have not, so far, found the nest.

The nest is built in trees but the Hobby does not

appear to be averse to appropriating an old crow's

nest as this is what Mr. Jones had to say with regard

to his find
—

" The nest was on the outskirts of a

deodar forest placed 65 feet up a deodar {Cedrus deo-

darus) at an elevation of 6,000 ft. The nest was un-

doubtedly built by crows (C. macrohynchus) but the

hobbies had added a ' fence ' of thorny twings round
the brim. The Iming was fine rootlets, hair, grass

and small pieces of twine. A few of the hobbies' fea-

thers adhered to the nest. The eggs were slightly

incubated. Two eggs are of a dull salmon-pink ground,
evenly and finely speckled with liver red and some
blotches of the same shade sparsely distributed over

the surface. The third egg is a uniform bright brick

red with a few indistinct blotches of a deeper shade
collected at the larger end. The gizzard of the bird

contamed portions of a bird."

Genus FAiiCO.

No. 1261. Falco severus. The Indian Hobbv.

Characteristics.

Colouration.

Size small, wing about 111- ; tarsus under li ; mid-
toe without claw about T 35 ; "breast deep rufous,

unspotted in adults."

Very similar to the preceding species ; the top and
sides of head and the back of the neck black, shading
to a dark slaty grey on the back. The tail dark gi-ey

with a blackish subterminal band, blackish, in the
yomig with grey cross-bands.

" Chin, throat, and sides of neck white tmged with
rufous ; rest of lower parts, including the under wing-
coverts, deep ferruginous red." (Blanford).

" Young birds are brownish black above, with light
rufous edges, broadest on the secondaries, upper tail-

coverts and tail ; a few rufous feathers scat-

tered over the nape ; breast, abdomen, and under
wing-coverts, deep rufous with black spots." (Blan-
ford).

" Bill plumbeous ; irides deep brown ", cere, gape
and oribital skin lemon yellow ; legs and feet deep
yellow (Cripps). (Blanford).
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MeasuremPMti.. " Length of a female about 11.5 ; tail 4.75 ; wins;
9.8; tarsus 1.35; mid-toe without claw 1.35; bifl

from gape • 9 : length of a male 10- 5 ; winc^ 9. (Blan-
ford).

Habits, etc. Very similar to the preceding species and as Hume
saj^s, F. severus bears the same relationship to F. sub-
buteo that F. peregrinator bears to F. peregrlnus,
being a more subtropical species with a comparatively
limited range of distribution.

This species is common thi-oughout the Himalayas,
but I think they affect somewhat lower altitudes than
does F. subbuteo a,t any rate after the young ones have
left the nest. Whereas high up on the Alpine pas-
tures F. subbuteo is very common in the early autumn,
F. severus is more restricted to the glades and slopes

in the \acinity of deodars and pines, at about G to 8,0 )0

ft. elevation.

Anything from a smgle pair to almost a dozen may
be seen hawldng insects in the afternoons and ti! .'•it-'

in the evening.

I have tried both the Hobbies with birds for baits

but never succeeded in catching one, except ^vith a

siccada. On more occasions than one, I have had one

start from its perch, for a quail or a sparrow, but never

has one got to within several yards of my net.

I have found the nest of this species in Tehri Gurh-

wal and agan in Bhadarwa (Kashmir), but though

this is the Indian Hobby with a much more restricted

range, its nest has not been so often found as that of

the preceding species, which is supposed only to be a

winter visitor.

The chief point of difference between the two birds

is the colouring of the under parts which, in the case

of F. subbuteo is, at most, tinged with rusty brown

while in F. sevenis. all, except the chin and upicr

breast is a deep ferruginous red, easily distinguished

even when the bird flashes past at some distance.

In Vol. XVI, p. 518 of the Journal of the B. N.

Soc. Mr. Macdonald records the finding of a nest in

a cliff in Bm'mah.

Genus tEsalon.

Xo. 1263. ^salon reguhts. The INIerlm.

Characteristics. Size small, wing about 8 to 9"
; 2nd and 3rd pri:n.

aries longest and subequal, first much .siioro.n- and

approximately equal to fourth ; crown gray or brown

dark-shafted ; Fii'st two quills notched.

Colouration, In the adult male, practically the whole oi the uppe i

parts are bluish grey, varying in individuals fioni a

pale to a dark tint, with dark brown or black shaft

-

stripes to each feather. The sides of the head, the

forehead and the lores are whitish and tlie elicclcs and

supercilia rusty brown, as well as the nuchal collar

but the cromi of the hea 1. like the back is a clcav blue
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grey, with dark shafts to the feathers. Primaries are

blackish, the inner webs barred with whitish towards

the base, and outer webs tinged with blue grey. Tail

bluish grey tinged with whitish and sometimes with a

faint rufescent wash, and a broad band of black

immediately before the terminal white tip.

Throat white and the rest of lower plumage whitish

with a rufous tinge, and dark brown shaft-stripes.

The female differs from the male in havmg the head

brown or brownish, with dark shafts to the feathers

and the upper parts generally brownish with a grey

tinge and reddish margins to the feathers.

" The tail barred throughout, and the quills with

rufous cross-bands ; the nuchal collar and lower parts

less rufous than in the male and the breast and upper

abdomen with much broader brown shaft-stripes

these frequently occupying more space than the white

borders.
" Young birds of both sexes resemble the female,

but are browner with broader rufous edges to the fea-

thers of the upper parts, with the crown rufous (dark-

shafted), and with the tail alternately banded brown
and white ; the quills too are barred almost across"

(Blanford).
" Bill dark slaty grey, greenish at base of lower

mandible ; cere legs and feet yellow ; irides brown"
(Hume).

"Length of a female about 12"'; tail 5*5; wing
8* 75; tarsus 1'5; mid-toe 1'3; bill from gape "8;

Length of a male 11 ; wing 8". (Blanford).

Habits, etc. The Merlin is another of our winter visitants, arriv-

ing in the autumn and leaving again in the spring.

It is much esteemed for falconry and for its size

is second to none in point of speed and courage, and
few fa'cons can show a more pleasing spectacle than
the little M erlin in pursuit of a hoopoe or a lark. They
are very easily tamed and trained but are dehcate
and require careful handling.

This species is much given to sitting on the ground,
or on low bushes, whence it can keep a sharp look out
for birds passing overhead. When in full chase the

flight of this bird is not unlike that of the Shaheen but
more undulating, something like that of a flock of

starlings. A " bund " between two dry paddy fields

or the open plains adjoining a stream or river, are

favourite haunts of the Merlin and, if watched, it will

be noticed that its little head is hardly still for a second

.

It appears to be on sjirings, bobbing this way and that,
ever on the look out for some luckless quarry. Hav-
ing sighted something worthy of its attentions, it will

rise hurriedly and go off with fast vibrating wings,
inclining steadily upwards. If you have the good
fortune to see the object of its attentions, possibly a
flock of sparrows or wagtails, you will notice that the
moment they realize their danger, they will begin to
mount higher and higher, but the Merhn is mounting
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too and coming up with them fast. Suddenly two
or three of the little birds in front leave the rest and
begin to twist and swerve, as if uncertain what to do
next, and suddenly decide to dive for the bushes far
below. The little Merlin shows no indecision but
fairly cleaves the air in a succession of regular bounds
and is up to the birds it has selected for its own in a
couple of seconds, and then begins as pretty a bout
of serial gyrations as one could wish to behold. Stoop
after stoop, twists and turns, with a rapidity which
the eye can only just follow. A drop of a hundred
feet with closed wings, a sudden flick, and hawk and
quarry are yards apart, and then a rise for the open
sky followed by a zigzag course, as the Merlin again

catches up and follows every turn and twist in the

train of its quarry, only inches dividing the two. A
sudden vertical rise upwards, a double back, as the

Merhn shoots forward, and a headlong drop for the

friendly bushes below, which the fraction of a second's

start has made possible, but the little falcon turns,

shuts its wings and with a couple of quick beats to

give impetus, hurls herself through space and just as

those friendly bushes, and safety therein, seem so very

near, the little bird finds those relentless claws even

nearer, and once more has to swerve, rise and twist

and just as it makes one final dive for liberty it feels

a sudden sharp prick, as the Merlin bears off its prize

to the seclusion of a tussock of grass away from prying

eyes.

The Merlin builds on the ground but the nest has

never been found in India.

Genus u.'E salon.

No. 1264. uEsalon chiquera. The Turumti or Red-headed Merlin.

Characteristics. Size small, wings in females about 9"
;
2nd and 3rd

primaries longest and subequal, first much shorter and

approximately equal to the fourth ; crown chestnut.

Colouration. Very similar to the adult male in the preceding

species but can always , and at any age be differenti-

ated, by this species having a chestnut crown and nape.

Generally the plumage of the upper parts is a pale

bluish grey with dark shaft-stripes and a few dark bars

on the scapulars and wing coverts which fade with

age.

The under parts are pure, white especially the chni

and breast with very faint thin black lines, which

become wider and more distinct lower down, and bars

on the flanks and abdomen.

The tail is grey with narrow dark bars and a broad

marginal black band the extreme tip being white.

The crown of the head sides and nape are bright

chestnut and the forehead and lores white.
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In the yoimg bird the barring of the feathers of the

upper parts is more distinct and there are more dark

bars generally. There is a slight rufescent tinge on

the lower parts and at the bend of the wing and the

head is more rufous than chestnut with dark shaft-

stripes.
" Bill bluish black greenish yellow at the base ;

cere orbital skin and legs yellow ; irides rather light

brown " (Hume).
Measurements. Length of female about 14 ; tail 6 ; wing 9 ; tarsus

1*6; mid-toe 1-5; bill from gape •9." (Blanford).

The male is smaller.

Habits, etc. The Turumti is well distiibuted throughout this

country in suitable localities. It affects groves and
gardens or open plains bordered by trees and is not

to be found at high altitudes.

They usually hunt in pairs and for the most part

prey on small birds. The flight of this species is very
• different to that of the Merlin when in pursuit of

game being very straight and with regular beats

of the wings and not in jerks and " jumps ". This is

a plucky little falcon and can be trained to take the

Roller and the Hoopoe and occasionally partridges.

In its wild state I have seen them frequently pull down
a dove and on one occasion a Blue-rock Pigeon and
have caught them in a net with a mynah as a bait.

I cannot remember ever having seen one soaring.

A pair I had used throughout one winter and which
had afforded me m^^ch sport I kept on through the

summer as pets and both became firm friends of a
couple of young mjrnahs which I had at the same time,

all fom- birds perching together on a towel horse in a
spare bathroom.
The falcons were placed there earher in the after-

noon and the mynahs would make their way thither

of their own accord and sit alongside their erstwhile

enemies, in the most friendly and confiding manner.
The Turumti breeds in the early spring laying 4

eggs in a neat little nest h'gh up in the fork of some
tree. The eggs are brownish red mottled and blotched
with darker red."

Genus Tinnunculus.

No. 1265. Tinmmculus alaxidarius. The Kestrel,

Characteristics. Size small length about 14" ; foot much smaller
and weaker than in falcons, mid-toe without claw being
from two thirds to three fourths the length of the tar-

sus ; tail comparatively long and graduated the
outer rectrices being 1 to IJ inches shorter than the
middle pair ; upper rarts tinged with rufous through-
out T,itL biacK Lands in the females and young.

Golouration. The top of the head, the sides and the nape ashy
grey with dark shaft-stripes to the feathers ; ear-co-

verts and cheeks greyish or white and the forehead
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Measurements.

Habits, etc.

and lores white tinged with yellow ; tail, rump and
upper tail coverts, like the head, ashy grey. A black
subterminal band to the tail and narrow" white tips.

The remainder of the upper plumage is a deep brick-
red with black triangular spots on back and sca-
pulars which vary in intensity and numbers v/ith diff-

erent individuals. Quills dark brown towards the tips

and nearly white at the base, with whitish bars. The
under parts generally buff or pale rufous with long
Unes and streaks on the breast which pass into spots

on the lower breast and flanks, except the lower abdo-
men which is unspotted ; the under side of tlie tail is

whitish, as also the wing lining, with dark spots.

Females are more dingy above, being some shade
of rufous, throughout ; the head feathers are streaked

with dark brown shaft-stripes and the rest of the upper
parts with black or blackish bars. The under parts

are paler than the back and spotted with black as in

the males.

The young are somewhat similar to the females,

but the tail may assume its grey tinge before the head

in the j'oung male.

" Bill bluish black ; gape, cere and eyelids yellow ;

irides brown : legs orange vellow, claws black." (Blan-

ford).

N.B.—T. cenchris the Lesser Kestrel, has

whitish or pale horny claws, but specimens of T.

alaudarius also occasionallj- are met with, with light

coloured claws.

Length about 14"
; expanse 2-|' : tail 6|- to 7"

;

wing 9-J- ; tarsus 1-J- ; mid-toe 1 ; bill from gape • 85.

Not much difference between the sexes.

The Kestrel, or Windhover, is a familiar feature of

the landscape from the grassy slopes of the Himalayas

to the plains of India, though locally migratory ^\-ith

the seasons. It is not often found m dense forests,

though one may occasionally be seen hovering over

a glade in the midst of a dense jungle.

This beautiful httle hawk is very often most confid-

ing and will permit one to sit down within a few paces

of its perch and watch it searchuig for its prey. Like

the Merlin, the head is always bobbing up and down,

as it focusses its eyes on to some tiny tuft of grass or

on some movement. Silently and slowly it will leave

its perch and fly down with half bent wings until with-

in a couple of feet of the object of its attack, when it

will suddenly put on a spurt and fairly dash on to the

ground. Its movements depend on the nature of its

quarry. Sometimes a Kestrel will be seen droppmg

from the skies at a terrific pace with no attempt to

check its stoop until it apparently actuaUy hits the

ground, whereas a few minutes later the same bird

will be seen to come down very gently, with extended

wings and alight with the utmost caution. A grass

hopper crawling up a blade of grass, or along the
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ground, calls for no haste, whereas a mole cricket, or

a lizard, may find a hole to disappear into any mo-
ment, and requires speedy attention.

It is by watching the " hoverers " (the Osprey,

The Short-Toed Eagle, the Black-winged Kite and
the Kestrel) that one begins to realise what marvellous

eyesight the birds of prey are gifted with. When one

sees a Kestrel hovering some 500 ft. above the earth

and sees it drop to rise again with nothing visible in

its talons, and as it flies slowly up one notices the head
bend down and the claws come forward to meet the

head and a couple of tiny, semi-transparent wings

flutter to earth, one knows that the object which
attracted the attention of those wonderful eyes, from
such a height, was not much bigger than one's thumb
nail, it leaves one wondering and marvelling.

The Kestrel makes a delightful little pet, and has
been trained to catch sparrows and other small birds.

It will come readily to a quail behind a net, but its

food consists almost entirely of insects, lizards and
mice, and in its wild state it very seldom attacks

birds. That bixds pay little or no attention to one
hovering in their immediate vicinity is proof that

they do not consider it an enemy.
It builds in cliffs, in the Himalayas, very often in

deep holes and lays 4 or 5 eggs " brick to Islood red,

mottled and blotched with a deeper colour, and mea-
suring about 1"57 by \'2\" (Blanford).

{To be concluded in the next number.)
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SUMMARY OF THE RESULTS FROM THE INDIAN
MAMMAL SURVEY

OF THE

BOMBAY NATURAL HISTORY SOCIETY.

By R. C. Wroughtox, f.z.s.

Part VII.

{Continued from page 85 of this Volume.)

Famil}^ II.

—

Cervid^.

Two subfamilies are recognised which may be distinguished as

follows :

—

Key to the subfamilies of the Cekvid^.

A.—Antlers, face, glands, and foot glands

(at least in hind limbs) present; no

caudal gland ... ... ... I. CERViNiE.

B.—Antlers, face-glands, and foot-glands

absent ; a caudal gland in male ... II. MosCHiN^.

Subfamily I.

—

Cervine.

Lydekker recognises onlj^ two genera, one of which however he

subdivides, into six subgenera. Thomas supports me in holding

that all these subgenera should be treated as full genera. One

of them is not represented in our region, but the remaining six

may be arranged in a key as follows :

—

Key to the genera of the Cervine.

i.—Upper canines tusk-like in males

;

horns short
;

pedicels as long as

horns, or longer, and continued down-

wards as prominent converging

frontal ridges ; no phalanges to

lateral digits I. Muntiacus.

II.—Upper canines (when present) not

tusk-like ; long horns on short pedi-

cels, which are not produced down-

wards on the face ; bony phalanges

present in lateral digits.

A.—A specialised gland forming a mo-

derately deep cleft on front of

hind pasterns ; antlers three-tined ;

tail lonsf.
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a. Size larger
;
gland cleft on liind

pasterns without long hairs

;

coat spotted at all seasons ... II. Axis.

h. Size smaller
;

gland cleft on

hind pasterns, lined with long

hairs; coat spotted, at most, in

summer ... ... ... III. Hyelaphus.

B.—No specialised gland, or deep cleft,

on front of hind pasterns ; upper

canines nsually present.

a. Mnffle extending some distance

below the nostrils ; antlers

normally three-tined ; tail rela-

tively long and bnsh}^, coat

unicolorons ... ... ... IV. RUSA.

h. Muffle scarcely extending below

nostrils ; tail short.

a. Antlers typically dichoto-

moiisly forked, with at least

four tines ; no light rnmp-
patch ... ... ... V. RuCERVUS.

6\ Antlers usuallj^ five-tined ; a

light rump-patch or area on
back of hams ... ... VI. Cervus.

Gen. I.—MuNTiACUS.

This name was given by Rafinesque in 1815, a year earlier

than Blahiville's Cervulus.

No. 362, muntjac, Zimm. I re-examined this group recently,

No. 363, /ec5, Thos.& Dor. (J. B. N. H. S. xxiv, p. 42, 1915),

and decided to recognize four

species excluding jfece. These five species may be arranged in a

key as follows :
—
Key to the species o/Muntiacus.

A.—Upper surface of tail rufous or fulvous.

a. Grizzling not extending backwards
beyond the shoulders.

a^. General colour tawny ochraceous.l. grandicornis, Lyd.

6\ General colour bright chestnut. 2. vaginalis, Bodd.

b. Grizzling extending backwards
over back.

a\ General colour ochraceous buff. 3. aureus, H. Sm.
b^. General colour hazel ... ... 4. malabaricus, Wr.

B.—Upper surface of tail black ... ... 5. fecB, Thos. & Dor.
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Distribution :

—

1

.

M. grandicornis, Lydek- Tyjje localitij .-—Amherst District
ker. Burma. (Allen).

Other localities :—Lower Chindwin •

Shan States (B. M.) ; Chin Hills •

Chindwin; Mt. Popa; Shan States

j

Tenasserim (M. S. I.).

Tijpe:—B. M. No. 4.9.23.1.

2. M. vaginalis, Boddeert. Tijpe locality

:

—Bengal.

Other localities :—Kumaon ; Nepal

;

Sikkim
; Garo Hills (B. M.); Sikkim •

Bhutan Duars
; Chindwin (M. S. I.).

Type .-—Unknown. (Co-tj^pes of

ratwa, Hodgson, B. M, No. 43.1,12,

123 and 43,1.26.13. ; Lectotype B, iAJ.'

No, 43,1.12.123.)

3. M. aureus, Hamilton Type locality

:

—Unknown.
Smith, Other localities ,-—Dekhan (Sykes)

;

(B, M,) ; Central Provinces ; Berars
;

Kiimaon (M. S. I.).

TyjJe :—Unknown. (Type of tamu-

licus. Gray, B. M. No. 701. b., skull

only).

A- M. malaharicus,^vo\\g\\- Type locality:—Nagai^hol, Coorg.

ton. (B. N. H. S.— Shortridge).

Other localities :—Kanara ; Coorg
;

Ceylon (M. S. I.).

Type :—B. M. No. 13.8.2lM03,

5, M. fece, Thomas & Doria. Type locality :—Mt. 'Muleyit, Bur-

ma. (Fea).

Other localities

:

—S, W. Siam (B.

M.),

Type :—Genoa Museum,

Gen, II.

—

Axis,

No. 368. axis, Erxl, Lydekker admits a subspecies for

Ceylon, which may be distinguished

from the peninsular form as follows:—
Key to the subspecies of Axis axis.

A.— Antlers stouter; spots larger; fore-

head usually with a dark chevron and

a few white spots 1. «• axis, Erxl.

B.—Antlers lighter ; spots smaller; fore-

head uniformly brown 2, a. ceylonensis, Pitz.
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Distribution :

—

1. A. axis axis, Erxleben. Type locality :—Peninsular India.

Other localities :—Berars ; Central

Provinces ; Kanara ; Oudh ; Rohil-

kund ; Kuniaon ; Bengal ; Nepal
;

Sikkini (B. M.) ; Central Provinces
;

Kanara ; Coorg (M. S. I.).

Type

:

—Unknown. (Type of nudi-

palpibra, Ogilb}'-, B. M. No. 693. i.)

2. A. axis ceylonensis, Fit- Type locality:—Ceylon.

zinger. Other localities:—-Ceylon (B. M.);

Ceylon (M. S. I.).

Type :—Unknown (Type of" zeyla-

nicus, Lydekker, B. M. No. 5.5.18.1.)

Gen. III.

—

Hyelaphus.

No. 369. porcinus, Zimm. The only form in our area.

Distribution :

—

H. porcinus, Zimniermann. Type locality :— Indo-Gangetic

Plain.

Other localities :—Kumaon • Rohil-

kund ; Nepal ; Sikkim ; Bengal ; Garo
Hills ; Burma (B. M.).

Type

:

—Unknown.

Gen. IV.—EusA.

No. 367. unicolor, Kerr. Lydekker accepts a number of sub-

species, of which however only one
actually belongs to our area. A second is recorded from Sze

Chuen, and may later be found in N. E. Burma so I have included

it here. Lydekker distinguishes the two as follows :
—

Key to theforms of RuSA.

A.—Size rather larger ; face longer

;

shanks dark ... ... ... ... 1. u. unicolor, Kerr.

B.—Size slightly smaller; face shorter;

shanks light... ... ... ... 2. u. dejeani, Pons,

Distribution :
—

1. R. unicjlor unicolor, Type locality

:

—Ceylon.

Kerr. Other localities .•—Mhow ; Godavery
Vailejr ; Kumaon

; Oudh ; Nepal

;

Sikkim (B. M.) ; Western Ghats
Dharwar

; Coorg ; Ceylon ; Kumaan
Bhutan Duars (M. S. I.).

Type

:

—Unknown.
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ft

2. R. unicolor dejeani, Type localihj :—Sze Chuen.
Pousargues. Other localities :~No specimen in

B. M.
Tyj}e :—Paris Museum.

Gen. V. RuCERVus.

No. 365. duvaucelU, Cnv. Lydekker accepts two subspecies of
No. 366. eldi, McCl. eldi for our region, viz., eldi, and

frontalis, from S. Burma and Manipur
respectively. Thomas has more recently studied this group (J. B.
N. H. S.xxv, p. 364, 1918). He shows that the original of eldi

came from Manipur and not from Pegu, and that consequently
that name must be used for the form now called frontalis. The
true Thamin of Pegu being thus without a name, he proposes for it

that of thamin, at the same time raising it to specific rank alongside

of eldi ;
finally he establishes a subspecies of thamin, viz., bruct i,

for the animal from the Ruby Mines, Burma. The four forms of

RuCERVUS (including duvaucelU) may be arranged in a key as

follows :

—

Key to the species of Rucervus.

A.—Brow tine differentiated from the

beam, leaving it at an appreciable

distance above the burr

B.—Brow tine continuous with the beam,

i.e., leaving it immediately above the

burr.

a. Under surface of hind pasterns

horny

b. Under surface of hind pasterns

hairy.

a^ Antlers spreading widely outwards

almost from the burr ...

&!. Antlers rising parallel for an ap-

preciable distance, and then only

spreading feebly outwards

Distribution :

—

1. duvaucelU, Cuv.

2. eldi, McClelland.

3. t. thamin, Thos.

4. t. brucei, Thos.

1. R. duvaucelU, Cuvier. Type locality .-—Plains of India.

Other localities .-—Central Provinces;

Kheri, Oudh ; Kumaon ; Nepal;

Brahmaputra Valley ; Gauhati, Assam

(B. M.).

Type:—Unknown. (Type of ela-

phoides, Hodgson, B. M. Nos. 45.1.8,

128-131.; Type oHimorphe, Hodgson,

15
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B. M. No. 45.1.8.271; Type of

lyratus, Schinz, Ind, Mus. Calc.

No./.).

2. R. elclL McClelland. Type locality :—Ma.ni-puv. (Eld).

Other localities :—Manipur (B .M
.
)

.

TyjJe

:

—'Not traced. (Co-types of

frontalis, McClelland, B. M. No. 79.

11.21.36. and Ind. Mns. Calc. Nos. b.

and c. ; Type of cornipes, Lj^dekker,

B. M. No. 1.17.13.1).

3. R. thamin tliamin, Type locality :—Pegu. (Evans).

Thomas. Other localities :—Lower Chindwin
;

Pegu; Thatone, Tenasserim (B. M.).

Type:—B. M. No. 0.7.23.1.

4. R. thamin brucei, Tho- Type locality :—Pubj^ Mines,

mas. Burma. (Bruce).

Other localities :
—-Ruby Mines.

Tijpe:—B. M. No. 17.7.8.17.

Gen. VI.

—

Cervus.

No. 364. cashmirianus, Lydekker adds two more forms

Falc. which occur either within our region;

or on its immediate border. These

three ma3'n3e arranged in a hey as follows ;—
Key to the species of Cervus.

A.—Muzzle mainly dark, lower lips and
chin fawn or brown ; ears long and
pointed, with sinuous upper margins.

a. A white rump patch; antlers five-

tined, sharply angulated and bent

forward at the third tine, so that

the tips of the fifth are bent inwards. 1. affinis, Hodgs.

h. White area restricted to back of

hams ; a brownish patch on croup,

in front of tail; antlers wapiti like. 2. macneilli, Lj^d.

B.—Muzzle pale fawn, lower lip and chin

white ; ears bluntly pointed, with

straight upper margins ... ... 3. haiiglu, Wagn.

Distribution :

—

1. C. affinis, Hodgson. ' Tyjoe locality:—Chambi Valley;
Sikkim (Hodgson).

Other localities :—Chambi Valley

;

Bhutan (B. M.).

Ty2ie .•—B. M. No. 45. 1 . 8. 94.
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2. C. macneilliLjdekkev. Type locality :~Sze Clmen (Uac-
neill).

Other localities :—None.
Type :—B. M. No. 9. 5. 31. 1.

3. C. hanglu, Wagner. Tijjje locality :~Ka,shmiY.
Other localities :—Kashmir (B. M.).
Tt/jJe .-—Unknown. (Type of cash-

meerianus, Falconer, B. M. No 46 8
24.2.).

Subfamily II.—MosCHiNiE.

Gen.—MosCHUS.

No. 370, moschiferus, L. The only Indian genus.

The only species.

Distribution :

—

M. moschiferus, Linnaeus. Type locality :
—" Tataria versu

;

Chinam."

Other localities :
—-Kashmir; Garwhal,

Nepal ; Sikkim ; Cachar (B. M.) ; Sik-

kim (M. S. I.).

Type :—Unknown. (Type of chry-

sogaster, Hodgson, B. M. No. 43.1.12.

93. ; Type of leucogaster, Hodgson,
B. M. No. 43.1.12.95; Type of

cachariensis, Hodgson, B. M. No. 43.

1.12.97; Type of saturatus, Hodgson
B. M. No. 43.1.12.98).

Section II.—Tragulina.

There is only one Family.

Family.

—

Tragulid^.

Thomas has recently (A. M. N. H. (8) xviii, p. 72, 1916) restrict-

ed the name Tragulus to the unspotted forms of Malaya, and

revived Hodgson's Moschiola for the spotted peninsular form.

These two genera may be distinguished as follows :

—

Key to the genera of the Tiiagulid^.

4.—Body spotted; chin and throat hairy. . I. Moschiola.

B.—Body not spotted ; skin between rami

of mandibles naked II. Tragulus.

Gen. I.

—

Moschiola.

No. 371. ineminna, Erxl. The only species.
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DlSTEIBUTION :

—

M. meminna, Erxleben. Type locality :—India.

Other localities :—Dekhan ; Kanara

;

Mysore ; Coorg ; Travancore ; Ceylon
(B. M.); Kanara; Coorg; Ceylon (M.
S. L).

Type :—Unknown. (Type of malac-

censis, Gray, B. M. No. 42.5.26.19).

Gen. II.

—

Tkagulus.

No. 372. javanicus, Gmel. Two forms are found in Biirma, a

No. 373. napu, Raff. large and a small, for which Blanford

borrows names from Java and Suma-
tra, but more recently Miller has provided the names ravus and

canescens, (Proc. Biol. Soc. Wash, xiii, p. 186, 1900, and xv, p. 173^

1902), They may be distinguished as follows :

—

Key to the species of Tkagulus.

A.—Size smaller, head and body about

18-19 inches, hind foot 4-5-5 inches ... 1. ravus, Mill.

B.—Size larger, head and body about 25-

30 inches; hind foot 5*5-6 inches ... 2. canescens, Mill.

Distribution :

—

1. T. ravus, Miller, Type locality :—Trong, S. W.
Siam (Abbott).

Other localities

:

—Tenasserim (B.

M.); Tenasserim (M. S. I.)
;

Type ;—U. S. Nat. Mns. No. 83506.
2. T. canescens, MiWev. Type locality:—Trong, S. W. Siam

(Abbott).

Other localities .-—Tenasserim (B.

M.) ; Tenasserim (M. S. I.).

Type .-—U. S. Nat. Mns. No. 83509,
Section III.—SuiNA.

Only one Family is represented.

Family

—

Suid^,

Two .genera are represented which may be distinguished as

follows :

—

Key to the genera of the Suid^.

A.—Size large, height 20-40 inches at the
shoulder; tail fairly long; mammge 12. I. Sus.

B.—Size small, height 10 inches at

shoulder ; tail short; mammee 6. .,, II. PocULA.
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1 . S. crisiatus cristatus,

Waoner.

Gen. I.—Sus.

No. 374. cristatus, Wagu. Miller has founded the name
No. 375. andamanensis, Bl, jubatus for the Tenasserim pio-, and

nicoharicus for the form from the
Nicobars. These may be arranged in a key as follows :

Key to the forms of Sus.

A.—Size larger ; 30-40 inches at shoulder;

face not banded ; last molar complex.

a. Larger; ears long and haired ... 1. c. cristatus, Wagn.
h. Size smaller, ears shorter ; nearly

naked ... 2 . c. jubatus, Mill.

B.—Size smaller, about 20 inches at

shoulder ; face banded ; last molar

simple.

a. Upper tooth row 83mm. ... ... '6. andamanensis, ^\.

b. Upper tooth row 95mm. ... ... 4. nicobaricus, Mill.

Distribution :

—

Type locality :—Malabar.

Other localities :—Central Provinces;

Nilgiri Hills ; Malabar ; Nepal ; Sik-

kim (B. M) ; Kathiawar ; Western

Ghats ; Dharwar ; Bellary ; Coorg
;

Ceylon ; Bhutan Duars ;
Chindwin

(M. S. I.).

Type :—Unknown. (Type of affinis,

Gray, B. M. No. 38.3.13.48 ; Type

of zeylonensis, Blyth, Ind. Mus. Calc,

No. p. )

Type locality .•—Trong, S. W. Siam

(Abbott).

Other localities .-—None.

Type .•—U. S. Nat. Mus. No. 83518.

Type locality .-—Port Blair, Anda-

mans.

Other localities .-—Andaman (B.M.).

Type :—Not traced.

Type locality

Island. (Abbott.)

Other localities .-—No specimens in

B. M.
Type .•—U. S. N. Mus. No. Ill, 794.

Gen. II.—PoKCULA.

No. 376. salvanius, Hodgs. The only species.

2. S. cristatus jubatus,

Miller.

3. S. andamanensis, I

Blyth.

ii b-

4. S. nicobaricus. Miller. -Great Nicobar
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Distribution :
—

P. salvania, Hodgson. Tfpe locality :—Sikkim (Hodgson).

Other localities :—Sikkim (B. M.)

Type:—B. M. No. 58. 6. 24. 72.

Suborder II.

—

Preissodactyla.

Blanford recognises three Families which he distinguishes as

follows :

—

Key to the families of the Perissodactyla.

A.—Only one digit developed on each foot. I. Equid^.

B.—More than one digit on each foot.

a. Three digits on each foot ... ... II. EmNOCEROTiDiE.

6. Four digits on each foot ... ... III. Tapirid^.

Family I.

—

Equid^.

Gen.

—

Equus.

The only genus represented in India.

There are two forms in our area

No. 333. hemionus, Pall. or on its borders which may be

distinguished as follows ;

—

Key to the species of Equus.

A.—Larger height about 4ft. 3 ins. ; hoofs

wide, over 75mm. ... ... 1. Jciang, Moore.
B.—Smaller height about 3ft. 10 ins.;

hoofs narrow, under 62mm. ... 2. o. indicus, Matsc.

Distribution :

—

1. E. kiang, Moorcroft. Type locality:—Ladak.

Other localities :—Ladak ; Nepal (B.

M.).

Type :—Unknown. (Type of polyo-

don, Hodgson, B. M. No. 48.6.11.16).
2. E. onager indicus, Mat- Type locality :—Kach.

schie. Other localities .-—Kach ; Sind; Ba-
luchistan (B. M.).

Type

:

—Unknown.

Family II.—RHINOCEROTIDiE.

Gen.

—

Rhinoceros.

This, the only genus represented in oui- area, is divided into two
subgenera as follows :

—

Key to the subgenera of Rhinoceros.

^.—A single horn on nose I. Rhinoceros.
5.—Two horns on nose 11. Dicerorhinus.
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Subgen. I,

—

Rhinoceros.

No. 334. unicornis, L. These two species may be dis-

No. 335. soncfaicws, Desm. tinguished as follows :

—

Key to the species of Rhinoceros (Rhinoceros).

A.—Fold ill front of the shoulder not con-

tinued over the back of neck ; skin

of sides bearing tubercles... ... 1. unicornis, \j.

B.—Fold ill front of shoulder continued

over back of neck ; skin of sides

divided into small polygonal scales. 2. sondaicus, Desm.

Distribution :

—

1. R. (R). unicornis, Lin- Tijpe locality .-—Assam.

najus OtJier localities :—Assam; Nepal

(B. M.).

Type :—Unknown. (Type of steno-

cephalus, Gray, B. M. No. 722. e.).

2. R. (R) sondaicus, Des- T^^e Zom% .-—Sumatra. (Diardand

niarest. Duvaucal).

Other localities .-—Cochin China
;

Malay Peninsula; Sumatra; Java;

Borneo (B. M.).

Type :—Unknown. (Type of wasafe,

Gray, b'. M. No. 59. 8. 16. L).

Subgen. II.—Dicerorhinus.

In 1901 Thomas grudgingly ac-

No. 336. sumatrensis, Cl^v. cei^ted lasiotis, Sclater as a sub-

species of sumatrensis {r. Z. b. ii,

p. 154), solely on its larger size. Lydekker also keeps the two

forms separate, and Sclater in his Catalogue oi the Indian

]Museum, Calcutta, distinguishes them as follows :—

Key to the forms of Rhinoceros (Dicerorhinus).

^.-Skull narrow ;
tooth-roW short ... I. s. sumatrensis Cuv

•

B.-Skull broader ;
tooth-row longer ... 2. s. lasiotts, feci.

DiSTRIBU riON I

—

1. R. (D). sumatrensis sum- Type ^oca^i^^ .•—Suniatra.

atrensis, C^ier. Other Wme. .--Pegu
;

^^la)

Peninsula; Borneo (B. M.).

ff^.^g .—Unknown. {Type ot mger,

GravfB'.M. No. 72.12.31.1.).

2.R.(D). sumatrensis las- Type locality :-C\nUagong.

V,-ok Sclater. Other lomhHes:-^orre.

T//jje.-—B. M. No. 1. 1. — 1-
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Family III.

—

Tapirid^.

There is only one genus recognised but Lydekker, accepts

ACROCODIA (Goldman), as a subgenus to contain the Indian forms.

Gen.

—

Tapirus.

Sub-genus.

—

Acrocodia.

No. 337. incUcus, Guv. The only species.

Distribution :
—

T. (A), indicus, Ouvier. Tyj^e locality /—Malay Peninsula.

Other localiiies .-—Malay Peninsula
;

Sumatra (B. M.).

Type :
—^Unknown.

Suborder III.

—

Probosciddea.

Gen.

—

Elephas.

The only genus.

Thomas (P. Z. S. p. 101,1911.),

points out that Linneeus him-

No. 332. maximus, L. self gives the type locality of

maximus as Ceylon.' Lydekker
however asserts that there are two

races of elephants in Ceylon, an indigenous and an imported, and

holds that it was on one of the latter that the name was based.

He thus recognises two forms which lie distinguishes as follows:

—

Key to the forms of Elephas.

A.—Tusks large ... ... ... ... 1. m. maximus, L.

B.—^Tusks insignificant ... ... ... 2. m. zeylanicus,

Blainv

Distribution :

—

1. maximus maximus, Lin- T^pe locality:—Doubtful, pro-

ngeus. bably S. India.

Other localities :—No specimens.

Tyjoe :—Unknown.
2. E. maximus zeylanicus, TyjJe locality:—Ceylon.

Blainville. Other localities :—No specimens.

Type :—Unknown.

Order VIII.

—

^Edentata.

The only Stiborder (of several recognised) represented in India

is the Squamata.

Suborder.

—

Squamata.

Only one of several Families is found in our area.

Family.—Manid^.

There is only one genus.
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Gen.

—

Manis.

Blanford was mistaken in plao-
"ig the name pentadactyla, as

No. 399. pentadactijla, L, representing the common Pango-
No. 400. aurita, Hodgs. lin, for that name is an older
No. 401. jo/mmm, Desm. sjmonym of aurita, consequently

crassicaudata, Geoff"., mu.st be sub-
stituted for it, while it takes the

place assigned b}' him to aurita. With these changes of names
Blanford's key stands as follows :

—

Key to the species of Manis.

A.—Fore-claws about twice the length of

hind-claws.

a. 11 to 13 rows of scales round the

body ... ... ... ... 1. crassicaudata,G eofi.

h. 15 to 19 rows of scales round body... 2. pentadaclyla, L.

B.— Fore-claws but little longer than

hind-claws- ... ... ... 3. jam^i'm, Uesn;.

Distribution —
1. M. crassicaudata, Geoi'- Type locality:—-India.

fro}'. Other localities :
—-Shevaroy Hills

;

Madras ; Kandy ; Ceylon ; Bengal

(B. M.); Cutch ; Kanara ; Bellary
;

Mysore ; Coorg ; Ceylon ; Bengal

(M. S. I.).

Type :—Unknown.
2. M. pentadactyla, Lin- Type locality:—Formosa.

na3us. Other localities:—Nepal; Sikkim

(B. M.); Mt. Popa; Pegu (M. S. I.).

Type :—Unknown. (Type of aurita,

Kodgs. B.M.No. 43.1.12.85).

3. M. javanica, Desmarest. Type locality :—Java.

Other localities .•—Baukasun ;
Tenas-

serim {B. M.).

fype .-—Perhaps in Paris Museum.

Order IX.

—

Cetacea.

Order X.

—

Sirenia.

I hare found no record of recent woi'k, on Indian material, in

these two groups, and have omitted them entirely from this

Summary.

{To be continued.)
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No. 32.

Baluchistan.

January 1916 to July 1918.

Col. J. B. B. Hotson.
For previous reports, see, Vol. XXVI.,
p. 1025, 1920.

This fine Collection was made by Col. J, E. B. Hotson (assisted

to some extent by the Society's Taxidermist, N. A. Baptista) in

British Baluchistan.

This area is not strictly part of " India " proper either geographi-

cally or zoologically but as the collection completes the linking up

of the Indian with the West Asian (Persian, Arabian, &c.) fauna,

already foreshadowed in the Sind Collection (No. 24) it deserves a

place in the Survej^.

Broadly the eastern half of British Baluchistan, made up to a

great extent, of part of the Khalat State and the Las Beyla State.

Its principal feature is the Central Brahui and Pab Ranges, running-

North and South, and forming a central ridge. The western half

may be again subdivided into a northern and southern half, the

latter the Mekran, from the sea to the Siahan Mountain Range,

with several lesser parallel ranges between. The country north of

the Siahan Range is understood to be for the most part uninhabit-

ed desert and is not represented in this Collection.

Four of the eight forms of bat obtained are Sind species but

have not so far been taken further south in India. Among the

Insectivora, both species of Hedgehog and the Crocidura belong-

to the frontier. The panther is of course found throughout India,

and so is the Wolf (C. pallipes). The Mongoose is identical with

the Sind form, as also probably is the Jackal. The Mottled
Polecat (F. peregusna) is a local form of the frontier, and so is the

Hoary Fox (F. cana) ; while the common fox of the country (F
fersica) though distinct from leucopus is very closely allied to it

Among the Rodents the Banyan Squirrels Funambulus and
Gerbils Tatera sherrini are identical with north Indian forms. But
the rest for the most part are specifically and in many cases

generically distinct from any forms found in India proper. The
House-mouse Mus hactrianus appears to be distributed all over
Baluchistan, and to differ specifically from the Punjab or Sind

t
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form, but, so fav as can be gathered from this very full collection,
the House-rat is entirely absent from the country, being only tound',

evidently introduced by shipping, at or close to marine' ports.

In the Collection are represented 44 forms included in 34 genera
and as might be expected on the border-land of transition from
one Fauna to another it has been found necessary to give quite a

number of new names to intermediate forms, but from the point
of view of novelty by far the most interesting, are the two forms
of the Vesper Mouse Calomyscus (Jiotsoni and baluchi), a genus
intimately related to the New World Peromyscus by the form of its

teeth. A single specimen of another species (bailwardi) of the genus
was taken at Mali-i-Mir, 70 miles N. E. of Ahwas, Persia, by Col.

Bailward and Mr. R. B. Woosnam, and these three species form a

small group without any intermediate forms either structurally

or geographically between them and the American Peromyscus.

The following list shows the new species and subspecies found
in this collection :

—

(1) Myotis lanaceus.

(2) Pamechinus amir.

(3) Crocidura portali.

(4) Allactaga hotsoni.

(5) Cheliones hurrianoe collinus.

(6) Meriones jaersicus.

(7) Calomyscus baluchi.

(8) Calomyscus Jiotsoni.

(9) Odiotona rufescens vulturna.

(1) RousETTUs ARABicus, And. & deWint.

The Arabian Rouset.

1871. Cynonycteris amplexicuudata (nee Cteoff) Dobson. Cat. Chir

Ind. Mas. p. 2.

1891. Xantharpyia amplexicaudata, Blanford. Mamm. No. 137.

1892. Rousettus arabims. And. & deWint. Zool. Egypt p. 86 & seq.

Panjgur, J 12, $ 11.

(2) ASELLIA TRIDENS MUBRAIANA, K. And.

The Sind Trident Leaf-nose.

1813. RUnolophus tridens, Geoffrey. Descr.d' Egypte, II, p. 130.

? Phyllorhina tridens murraiana, Anderson. Car. p. 113.

1891. Hipposiderus tridens, Blanford. Mamm. No. 158.

Panjgur, $ 21, 6 1-

(3) HiPPOSIDEROS FULVUS PALLIDUS, K. And.

The Sind Leaf-nose.

1891. Hipposiderus bicolor, Bla,nioTa. Miimm. No. 166.

1918. Hipposideros fulvus pallidus,K. Anderson. A. M. N. H. 9, 11, P. ^31

.

Panjgur, J 1-
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(4) Eptesicus nasutus, Dobs.

The Si7id Serotine.

1877. Vesperugo nasutus, Dobson. J. A. S. B. XLVI., pt. 2, p. 311.

1891. Veserugo nasutus, Blanforcl. Mamm. No. 175.

Rajbar, 2 1.

This species was described from Sind, but is as yet unrepresented in

the British Museum.
The present specimen has had its skull broken, so that its relationship is

not certain, bnt it is probably E. nasutus, and would also seem to be
nearly allied to the Western Persian bat, Eptesicus pellucens . Thos. originally

described as a subspecies of E. matschiei of Aden, from its Persian ally

however it may be distinguished by its more uniformly coloured membranes
without the prominent white edging and peculiar transparency found in

pellucens. These details were kindly furnished by Mr. Thomas.

(5) PiPISTRELLXJS KUHLI LEPIDUS, Blyth.

The Kandahar Pipistrel.

(Synonymy in No. 24).

Panjgur, cJ 5 ; Nag. S 2, $ 1 ; Kalgal Jaur, S 1.

(6) Myotis lANACEus, Thos.

The Woolly Mouse-ear.

1919. Myotis lanaceus, Thomas. J. B. N. H. S. XXYI, p. 933.
Shastun nr. Dizak, Persian Baluchistan, $ 1.

The publishing of the name as lanceus was obviously a misprint.

(7) Rhijstopoma microphyllum, Geoff.

The Egyptian Mouse-tail.

1812. Rhinopoma microphyllum, Geoffroy. Decsr. d' Egypte, II., p. 123.

Las Beyla, § 2.

(8) Hhijs^opoma pusillum, Thos.

The Slender Mouse-tail.

1920. Rhinopoma pusillum, Thomas. J. B. N. H. S. XXVII., p. 25.

Sib., $ 1 (in al).

(9) EniisropoMA, sp.

Ispid Lamin, Persian Baluchistan, (S 1. (juv).

The specimen is too young for certain identification, all the more so that
there are at least three species which may be represented in this locality.

(10) Hemiechinus megalotis, Blyth.

The Large-eared Hedge-hog.

1845. Erinaceus megalotis, Blyth. J. A. S. B. XIV., p. 353.
1891. Erinaceus megalotis, Blanford. Mamm. No. 105.

Mastung, c? 2, $ 3 ; Sorab, c? 1, $ 1 ; Shahdadgi, 6 1

;

Khojdar, ^ 1 ; Mazaryib, 5 2.

An interesting series of a species hitherto very insufficiently represented.
Type locaHty, Kandahar.
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(11) Paraechinus amir, Thos,

The Afghan Hedge-hog.

19. Paraechinus amir, Thomas. A. M. N. H. (8) I., 1918. p. 230.

Sib, cJ 1, ? 1 ; Chahabar, $ 1 ; Chib, J 1 ; Panjgur, $ 2.

This species is no doubt very closely allied to P. macracanthus, Blanf.,
but besides the skull differences mentioned in Thomas's description some
of which prove to be rather variable—this series shows that ainir may be
distinguished from macracanthus by its blackish belly and chest.

(12) Crocidura portali, Thos.

PortaVs Shreio.

19. Crocidura portali, HhomskS. A. M. N. H. (9) V., 1920. p. 119.

Kelat, ? 1 ; Turbat Kech, cJ 1, ? 1 ; Panjgur, S 1.

These shrews vary very considerably in colour, though they agree in

being much lighter than most other members of the genus.

On the whole they seem best referable to the little C. portali recently
described from Palestine, but as this involves their occurrence right across

Persia and Syria, the reference should for the present be looked upon as

provisional.

They are also related to, but paler than, the central Asian C. iliiisis,

Miller.

(13) Felis parous, L.

The Panther.

(Synonymy in No, 5.)

Perso-Baluch Border ? 1.

(14) Herpestes epwardsi ferrugineus, Blanf.

Blanford's Indian Mongoose.

(Synonymy in No. 24.)

Mand, J 1 ; Jumajgi, 2 1 ; Panjgur, J 1, $ 2 ; Gebri, c? 1
;

Quarquarsdan, 5 1 ;
Geh, c? !•

Some of the specimens look rather grey but one at least from Quarquars-

dan is as highly coloured as any from Sind.

(15) Vormela peregusna, Gueld.

The Mottled Polecat.

1770. Mustela peregusna, Gueldenstaedt. Nov. Comm. Acad. Sci. Imp.

Petrop., XIV., p. 441.

1891. Putorius sarmaticus, Blanford. Mamm. No. 80.

Kanak, 1 cured fiat skin, no skull.

(16) Oanis aureus, Linn.

The Jackal.

(Synonymy in No. 1.)

Mastung, $ 1 ;
Khojdar, J 1 ; Panjgur, d 4, $ 1.

When working out the Indian Jackals I purposely left out the northern

form until we knew more of true aureus from the Persian Gulf. These

must similarly wait, and for the present go under the name aureus.
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(17) Cakis pallipes, Sj'-kes.

The Indian Wolf.

(Synonymy in No. 3.)

Khojdar, S 1- (juv).

(18) VuLPKs PEESiCA, Blanf.

The Persian Fox.

1875. Vulpes persicus, Blanford. A. M. N. H. ser. XIV., p. 310.

Vulpes persicws, Blanford. Eastern Persia., II., p. 39.

Mand, J 1, 9 1; Shirwan, $ 1 ; Bamgour, $ I, ? 1.

Chaliarbar, J 1 ; Gwarpuski, $ 1 ; Panjgur, J 1, $ 3
;

Sor Kilkaju, 5 1 ;
Kojdar, § 1 ; Wakir, $ 1 ; Wadh, d 1

;

Nasirabad, 5 1.

(19) Vulpes cana, Blanf.

The Hoary Fox.

1877. Vulpes canus, Blanford. J. A. S. B. XLV., pt. 2., p. 321.

1888. Vulpes cana, Blanford. Mamm. No. 73,

Turbat Kech, c5^ 1.

(20) FUKAMBTJLXJS PENNANTI ARGENTESCBlsrS, WrOUght.

The Sind Banyan Squirrel.

(Synonymy in No. 24.)

Gajar, J 1, $ 1; Kelat, $ 1; Geh, d 1; Turbat Kech, J 3, § 3;

Panjgur, $ 2 ; Turbat, 6 S, 9. 1 ; Mand, d 4; Noding, S 1.

We have recently seen so much of seasonal variation in this genus that

I hesitate to add a new name, but as almost might have been expected
these specimens are much more coldly coloured than any from further

south.

(21) Allactaga indica, Gray.

The Afghan Jerboa.

]842. Allactaga indica, Gray. A. M. N. H. X., p. 262.

1863. Alactaga bactriana, Blyth. Cat. Mamm., p. 110.

1891. Alactaga indica, Blanford. Mamm. No. 262.

Sourab, § 2.

Cuvier in 1836 spelt the generic name as above, following Pallas who
bad already used it specifically. He dropped an " 1 " in 1838 and was
followed by all later authors up to about the end of the century,

(22) Allactaga hotsoni, Thomas.

Hotson's Jerboa.

1919. Allactaga hotsoni, Thomas, J. B. N. H. S. XXVI., p. 936.

Kantt, 20 ms., S. W. of Sib, Persian Baluchistan, 3,950 5 1.

(2.3) Tateka shekkini, Wrought.

The Sind Gerbil.

1917. Tatera sherrini, Wroughton. J. B. N. H. S. XXV., p. 43.

Las Beyla J 1, $ 1.

In the Sind Report No. 24, the Gerbil was listed as indica later in

Results (XXV., p. 43). I distinguished it as sherrini. The present spe-

cimens appear to be the same species.



MAM3IAL SURVEY 01 INDIA, BURMA AND CEYLON. 319

(24) Tatera persica, Wrought.

The Seistan Gerbil.

1906. Tatera persica, Wroughton. A. M. N. H, 7, XVII., p. 496.

Panjgur, c? 44, 5 39 ; Hoshab, S 1 ; Turbat, d 3, 2 1 ; Mand,
S 2, 2 2 ;

Isiphan, $ 1; Daga, J 1 ; Tuphon Gishai, J 1

;'

Bazdat, J 1 ; Rekin, J 3,? 4; Manguli, $ 1 ; Seahendamb $ 1;
Nag, (5 1, 2 6; Shirejau Palk, 2 2 ; Sitana, d" i; Turbat K'ech,
c? 5, 2 7 ;

Nasirabad, 2 1 ; Sami, J 5, 2 1 ; Tejeban, J 1 •

Harboi, J 1 ;
Gazar, 2 1 ; Khoidar, J 2, 2 2 ; Chahabar, o 5

2 8.
'

(25) Cheliones hxjrrian.^ collinus, Thos.

The Western Desert Gerbil.

19. Cheliones hurriancs collinus, Thomas, J. B, N. H. S. XXVI., p. 726.

Kelat, J 2 ; Hazarganji, 9 1 ; Nal, J 1, 2 ^ ; Wadh, J 5, 2 4;
Chahabar, 2 -1 ? Chambar, (5 2, 2 1-

These specimens by their size and the marked slaty bases of the hairs
of the belly fall into Thomas's subsp. collinus. It is possible that later it

may be found that the more \vestern(Chahabar, &c.,)individuals (at present
the most westerly representatives of the genus) may prove, with Persian
specimens, to require a separate name.

(26) Mekiones peksiuus baptist.e, Thos.

The Persian Jird.

19. 3Itriones persicus baptistce, Thomas. J. B. N. H. S. XXVI., p. 934.

Charboi, 2 1; Kelat, c? 4, 2 4 ; Gwambauk, J l;Koldars, J I;

Pasht Kuh, c? 1 ; Panjgur, c? 2 ; Kulochak, J 1.

I have adopted the English name, based on the local vernacular, given

to this genus when its first individual was found in the very early 18th

century.

(27) Mekiones erythrourus, Gray.

The Afghan Gerbil.

1842. Gerbillus erythroura, Gray. A. M. N. H. X., p. 266.

1891. Gerbillus erythroura, Blanford. Mamm. No. 267.

Kelat, Bakichistan, cJ - ; Sourab, cT 2.

(28) DiPODiLLUs NANUS, Blanf.

The Baluch Dipodil.

1875. Gerbillus nanus, Blanford. A. M. N. H. 4, XVI., p. 312.

1891. Gerbillus nanus, Blanford. Mamm. No. 267.

Pasni, J 4, 2 2 ; Gwambauk, J 1, 9 1; Har (Kalva), J 1 ;

Rekchak, 2 1 ; Harboi, 2 1 ; Chahabar, J 1 ;
Hoshab, 6 2 ;

Shaharak, cJ 1.

. Specimens under this name are recorded in the reports from Kathiawar,

Palanpur and Sind. Thomas however after examining the present speci-

mens has arrived at the conclusion that these represent true D. nanus, and

that the form found in Sind, &c., is distinct, and has published his conclu-

Bions elsewhere in this Journal. I have abandoned Blanford's English

name which ceases to be descriptive.
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(29) Mus MUSCULUS, Linn.

The House Mouse.

(Synonymy in No. 1.)

Chahabar, J 1, $ 1 ; Pasni, ^ 1.

Both localities are on the coast and these specimens no doubt represent

imported stock. They are not quite the same as European House-mice bvit

until the many shades of change from the Indian frontier westward have

been studied as a whole it is most undesirable to multiply named
subspecies,

(SO) Mus BAOXRiANUS, Blyth.

The Kandahar House Mouse.

(Synonymy in No. 24.)

Panjgur, 6 79, $ 56 ; Ispihan, J 2, $ 1 ; Sib, $ 2 ;Mand, S 2,

5 1 ; Chib, d 3, $ 1 ; Turbat, d 3, ? 1 ; Chahabar, c? 8,

5 7 ; Johran Kahur, S 1 ; Khojdar, cJ 1, § 1 ; Manguli, J I,

$ 4 ; Sourab, c? 4, $ 4; Mastung, d 6, § 5 ; Kalatak, (S 1,

? 1 ; Shakarak, $ 1.

The most northerly specimens (from Mastung) have been compared with

the type of bactrianus, Blyth, the type locality of which is Kandahar and
I can discover nothing to consistently differentiate these Mastung speci-

mens from the rest. The name has already been used in these reports

for specimens from Sind but these are clearly separable on size. Blyth has

described a species gerbillinus from Find Dadan Khan which might very
well be the Sind species. Unfortunately the Museum has no representa-

tive specimens from the Jhelum Valley, or indeed from the Punjab. I

propose therefore to use the name gerbillinus for the Sind specimens (in

substitution for bactrianus) iintil something is known of the Punjab forms.

(31) ACOMYS DIMIDIATXTS, Rupp.

The Sinai Spiny Mouse.

1826. Mus dimidiatus, Buppell. Atlas, p. 37.

Chahabar, J 4, 5 1 ; Karochi Durk, 5 1.

These specimens differ from the solitary specimen taken by Waston at

Laki near Sohwah. They seem to resemble the Sinai form but it is a

difficult group and more material especially of our Sind form is required
to make a reliable identification possible, I have temporarily ranked it

as dimidiatus.

(32) CALOMYSctrs BALUCHI, Thos.

The Baluch Vesper Mouse.
19. Calomyscus baluchi, Thomas. J. B. N. H. S. XXVI., p. 939,

Harboi, J 2, $ 5 ; Kelat, d 5, $ 2.

(33) Calomyscus hotsoni, Thos.

Hotson^s Vesper Mouse.

19. Calomyscus hotsoni, Thomas, J, B, N. H. S. XXVI,, p. 939.
Gwambauk, (5 4, $ 3.

The isolated appearance of this genus so closely related to the American
genus Peromyscus, is most startling, At Mr. Thomas's suggestion I have
adopted for it the name Vesper-Mouse which is that used for its representa-
tive in the U. S. A.
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(34) Cricetulus migratorius, Pall.

The Little Grey Hamster.

1794 Mus migratorius, Pallas. Reis, II., p. 703.
1891. Cricetus phosus, Blanford. Mamm., No. 309.

[ Kelat, d 1-

Thomas has in his paper on this Genus (A. M. N. H. 8, XIX p. 452 1917)
adopted the name migratorius as the oldest applying to this species.

(35) Ellobius fuscocapillus, Blyth.

The Quetta Vole.

1841. Georychus fuscocapillus, Blyth. J, A. S. B. X,, p. 262.
1891. Ellobius fu^cicapillus, Blaniord. Msimm. "No. 308.

Much Baluch, c? 2 (juv. I).

(36) P.ATTUS RATTUS ALEXANDRINU8, Geoff.

The Egyptian Bat.

(Synonymy in No. 24.)

Chahabar, c? 3, $ 5 ; Pasni, J 4, $ 6 ; Talas Sunt, § 1.

These undoubtedly are either imported or from imported stock, elsewhere
in Baluchistan, Battus seems to be unrepresented. Four of the above speci-

mens have pure white undersides and possibly represent the frugivorus of

Rafinesque.

(37) Nesokia griffithi, Hardw.

The Hazara Nesokia.

(Synonymy in No. 15.)

Khojdar, c5' 1, ? 1.

The English name earlier in these Reports does not differentiate the

present Genus from Gunomys, with the result that some of the other

species would require too long a name. I propose to adopt the Latin name
Nesokia for the Genus.

(38) Nesokia indica, Hardw.

The Rajputana Nesokia.

(Synonymy in No. 24.)

Panjgur, J 19, ? 27.

(39) AcaxthiojST leucurus, Sykes.

The Indian Porcupine.

(Sjaionymy in No. 1.)

Bajukan, J" 1 ; Khojdar, c? 1, $ 1.

(40) Lepus craspedotis, Blanf.

The Afghan Hare.

1-75. Lepus craspedotis, Blanford. Eastern Persia, II., p. 80, pi. VIII.

Pishmant, J 1 ; Sorab, $ 1 ;
Panjgur, d 1, ? 1 ;

Sor, d 1 ;

Harboi, c? 1, 9 1 ; Shah-i-arab, $ 1 ;
Hazar Gange, ? 1.

17
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(41) OCHOTONA KUFESCENS VTJLTUKNA, ThoS.

The Baluch Pika.

19. Ochotona i-ufescens vuUurna, Thomas. J. B. N. H. S. XXVI., p. 937.

Harboi, S 2.

As Thomas pointed out in describing this form elsewhere in this Journal

the present, for which I propose the name Baluch Pika, is a southern fotm

of 0. r. rufescens, the Afghan Pika; there are two corresponding western

forms, viz., 0. r. regina and 0. r. oizier, completing so far as we know the

distrilaution of the species rufescens.

(42) Ovis viGNEi cYCLOCEBOs, Hutton.

The Afghan Urial.

1840. Ovis vignei, Blyth. P. Z, S., p. 70.

1842. Ovis cydoceros, Hutton. Calc. Jouru. Nat. Hist., p. 88.

1913. Ovis vignei cydoceros, Lydekker. Oat. U. M. I., p. 88,

Lashkarankan, 2 1 ; Saplah, S 1 ; Nali-jingian, (S 1 ; Gwatbuk,

(S 1 ; Hoshab, $ 1 ; Gwambuk Kane, (5 1 ; Hodal Pass,

c? 1 ; Dab-Koh, S 1 ; Porigent, J 1.

(43) CaPRA iEGAGRUS BLYTfll, Lyd.

The Sind Wild Goat.

1874. Capra cegagrus blythi, Hume. Hume P. A. S. B., p. 240. (nomen
nudum).

1898. Capra (sgagrus blythi, liydekkav. Wild Oxen Sheep and Goats, p.

264 Pasni, J 1 ; Lob, c? I, 2 1 ; Kilikaur, S 1 ; Gajar, J 1

;

Khojdar, (S 1 (juv.).

(44) Gazella bexnettii, Sykes.

The Indian Gazelle.

(Synonymy in No. 1.)

Pasni, 2 1 ; Mand, Si, $ 1 ; Gumasgi, c5 1 ; Hoshab, ^ 2;

Gajar, $ 1 ; Nasirabad, d 1 ; Meherab, $ 2.



W/i

'/:

^^L^

X









323

REPORT ON THE MAMMALS OF MESOPOTAMIA

Collected by members of the Mesopotamia

n

EXPEDITIONARY FORCE, 1915 TO 1919.

BY

Major R. E. Cheesman, m.b.o.u., f.r.g.s.

Mr. Oldfield Thomas conferred a privilege when he invited me to write
this paper. Both he and Mr. R. C. Wroughton have combined in making
the task a light and pleasant one. It has been necessary for me to ply
them with a continual hail of questions throughout and to their patient
guidance must be attributed any merit the paper may possess. To the
rest of the staff in the mammal room of the British Museum Natural
History I also acknowledge a debt of gratitude for valuable assistance.
The collection comprises 259 specimens of 36 different species and sub-

species. Nine have already proved new to science. Several more are
awaiting further material, and are only provisionally placed under the
name of their nearest ally.

It may be said, that ' awaiting further material ' often recurs in the notes.
A lot of confusion is caused by the hasty naming of species and sub-species,
on slight differences of colour or proportions, which afterwards prove to

be mere individual variation and are not constant. It seems preferable
to err on the side of caution.

The collection consists entirely of mammals contributed by members of

the Mesopotamian Expeditionary Force. It has therefore an historic-

interest as well as a scientific value.

Many of the specimens were collected very close to the enemy's lines

and some must have been skinned within range of his guns. The acqui-

sition of such a good series imder the diffici-lties attending service

conditions is largely due to the encouragement ij,iven to all Officers inter-

ested in birds, beasts and fi&hes, by the officials of the Bombay Natural

History Society, who in spite of the many calJs on their time during the

War, always managed to acknowledge and identify the specimens sent.

Again a factor that played no small part, is the able pamphlet, " Notes

on the Animals of Mesopotamia", written by Capt. N. B. Kinnear in

1916 and circulated at an opportune ir: ment.

To all interested in Natural Histoiy, that is the large majority of Officers

and men in Mesopotamia, this 1 as been a treasured book of reference.

To those who were collecting it has proved invaluable. I have taken it

throughout the writing of this paper as the framework to which the

present notes on the s; ecimens obtained must be considered as a sup-

plement.
To Major-Glen. Tir P. Z. Cox, and Lieut.-Col. A. T. Wilson, 1 was

personally indebted while on service for much timely assistance, for the

loan of a gun and for facilities of transport of specimens down river and

. n to India. Without this many of my skins would either never have

boon collected or have been spoilt or even lost en route.

All my specimens have been united under the name of the Cox-Cheesman

collection. For the help given me by all my senior officers in Mesopotamia

I would like to express my appreciation. They have always been ready to

smooth the way for collecting when possible and to read " King's Regu-

lations" in their widest interpretation to that end.
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Gapt. P. A. Buxton has kindly allowed me to make use of his collection

which was sent direct to the British Museum for inclusion in this paper.

The Indian Museum sent a few specimens to the British Museum for

identification. These have also been added.

A list of the officers who collected and sent specimens to the Bombay-

Natural History Society is given below.

Care has been taken to avoid errors, but in the event of omissions or

mistakes in the spelling of names it is hoped that they will be excused, as

the writing on labels is often difficult to read and is sometimes obliterated.

Major E. Arthur. Capt. F. Ludlow.
Major R. Bagnall. Capt. H. L.Mackenzie, i.m.s.

Lieut.-Col. F. M. Bailey, c.i.b. Brig.-Gen.H. J. A. Mackey, c.m.g.,

Major R. E. Cheesman. m.v.c, d.s.o.

Major C. Christy. Lieut.-Col. H. A. F. Magrath.
F. Collins, Esq. H. J. May, Esq.

Lt.-Col. F. P. Connor, D.s.o., I.M.S. Capt. Napier, i.m.s.

Maj-Gen. SirP.Z. Cox, g.c.i.e.,k.c.s.i. Patiala Lancers. A squadron.
J. M. S. Culbertson, Esq. Capt. C. R. S. Pitman, d.s.o,, m.c.

Deputy Civil Commissioner. The late Major G. A. Perreau.

Lt.-Col. Evans. Major G. B. Scott.

Major F. C. Fraser, i.m.s. Capt. G. C. Shortridge.

Capt. Graham, r.a.m.c. The late Capt. W. H. Shakespeare.
Capt. R. W. G. Kingston, i.m.s. Capt. W. H. O. Short.

Capt. C. M. Ingoldby, k.a.m.c. Lt.-Col. F. Wall, c.m.g., i.m.s.

J. Jenkins, Esq. Lt. D. Webster, b,.n.

Kilminater, Esq. H. Whitehead, Esq.
Capt. T. R. Livesey. Lt.-Col. Sir A. T. Wilson, c.s.i.,

C.M.G., C.I.E., D.S.O.

Although many men are now conversant with the topography of the area
covered by this paper, a short sketch will not be out of place, for those who
are not. Mesopotamia, for which the Turkish name of Iraq is preferable

,

is a large fiat alluvial plain of comparatively recent origin. It is 450 miles
in length and about 150 miles in breadth. The foothills of the Kurdistan
and Persian Mountains form a Northern and North-Eastern boundary, while
to the South and West lies the margin of the Arabian and Syrian desert.

The land of the lower reaches of the Karun River, although in Persia
has been included in this paper, as fantistically it is in the great Mesopota-
mian plain.

Through the plain the three main rivers—Tigris, Euphrates and Karun

—

wind a serpentine course towards the sea at Fao on the Persian Gulf. The
Tigris and Euphrates unite at Kurna and also at Gurmat Ali to form the
Shatt-al-Arab, a river of considerable width. This is in turn joined by the
Karun at Mohommerah. All three rivers bring down a large amount of
silt, and it is of this the Mesopotamian soil is composed, without any
admixture of stones or gravel. The Karun enters the Iraq plain at Ahwaz
where it crosses a low spur of the Jebel Hamrin range of hills, in a series
of rock-strewn rapids. The Tigris crosses the same range several hundred
miles to the North-West through the beautiful Fatah Gorge. It however
does not finally leave the land of rocks behind until Samarra is passed,
where there are cHffs of conglomerate. This region of undulating hills and
rocky ranges extends from Samarra north-wesi to Mosul as well as along
the North and North-East boundary previously mentioned. So far very
little collecting has been undertaken there. It is the home of the porcupine
and the gazelle grazes on the higher plateau. The latter is also well
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distributed along the Mesopotamian plains to the sea. In the immediate
neighbourhood of Mosul I have seen the mounds and tunnels of a species
of mole or rodent mole which does not occur lower down.
The capture of a 'badger' with young was reported at the Ali Gherbi

Military Grass Farm during a flood. From the description there seems little
doubt it was the new species of ratel, which has been obtained by Col
A. T. Wilson in the foothills near the Tyb river less than 30 miles distant
and is mentioned by Kinnear.

Of real forest land there is none, although the broad belt of date palms
that fringe the banks of the Shatt-al-Arab gives that impression from the
river, until glimpses of the desert appear a mile or so in the background.
These plantations are the haunt of the jackal and the Persian mungoose.

I am inclined to treat the stories of ancient Mesopotamian forests as a
myth. If the Kings of Egypt came there to hunt elephants it is probable
they also hunted their owners who had imported them. The buildincx of
the huge canals at least four thousand years ago points to the land being
desert then and not a region capable of sustaining natural forest. Two
vast permanent reed covered marshes have been formed above Kama by
the overflow of the Tigris, Euphrates and Kerkha, a Persian river.

These are the Hammar Lake and Hawaiza marsh. These and
smaller marsh districts have so far produced no mammal peculiar to
those areas unless we may include the otter. Judging by the number of

these skins exposed for sale in the bazaars, they must be plentiful.

Patches of thick jungle occur locally in the large U bends of the rivers

and grow a tangle of dwarf tamarisk and Euphrates popular. They seldom
exceed a mile or two in width, but harbour small herds of wild pig. It is

unfortunate that no skins or skulls have been sent so we do not yet
know the species. We can be sure however that the boars seen are too

large to be the Indian pig and I am of opinion that the hair is too brown
for the typical European wild boar and lack the hoary grey tinge of the

bristles of this species several of which I have examined recently in the

London Zoological Gardens. It is also certain from the many mascots seen

about the Mesopotamian camps that the young are striped.

Low cover is afiorded by scrub growing in the vicinity of banks of rivers

and canals. This chiefly consists of a dwarf acacia, Prosopis stephania,

the " Shok " of the Arabs and the wild liquorice plant, Glycyrrhiza glabra ;

also Lycium europaeum, a thorny plant with bright red berries, and
Sueda monoica, of which the lower leaves are succulent and which appears

to thrive also on the salt lands, where no other plants can live.

Here are the wild cat, hares, jackal, mole rats, several of the gerbils

{Tatera, Dipodillus and Meriones) and the hedge hogs. The foxes are found

in the bare desert country behind, seeming to prefer it to the cover.

The country on the right bank of the Euphrates has distinct features.

It is the only real desert region and is in fact the edge of the Syrian desert.

Gravel is found as far down as Shaiba within a fevv miles of the sea. The

hysena, and Loftus' jerboa were obtained in this and no other locality,

add to this a very pale fox, jackal and hare and a new hedge-hog and

gerbil and we have evidence that this portion of the country contains a

fauna of exceptional interest :

—

Although the contributors to this collection are to be congratulated on

the results, it must not be considered that the work is finished. It has

just begun. The satisfaction of the thirst of science can be but temporary.

A few notes of the particulars required are given for the assistance of those

who find themselves in a position to continue the collection.
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The following measurements, if possible in millimeters, should be takea

before skinning and recorded on the label :

—

1. H. & B. Head and body, that is from the tip of nose to the joint of

tail and spine.

2. TL. Tail without end hairs.

3. HF, Hind foot without claws, i.e., from the tip of the longest toe to

the hinder side of the heel.

4. Ear. Ear from notch at base to tip. This would be the longest

inside measurement of the ear.

In addition it is important to record on the label the date, sex, locality,

altitude above sea and your name.
The locality of small villages should be identified wifch towns or districts

well known or marked on maps.
Other field notes such as nature of the soil, food, immature, etc., are also

of great assistance when working out a collection.

Have the skin removed as carefully as possible. Correctly made up skins

are stuffed and dried, leaving the animal in a squatting position—the front

legs pointing forwards, and the hind legs backwards—the bone is pulled

out of the tail and a straight wire with wool wound round it takes its place

but a roughly made skin is better than no skin at all.

The skull of small mammals at least shonld be dried with the meat on and
sent separately. The bones and teeth travel better when treated thus.

Both skin and skull should be labelled with the same number to ensure
subsequent identification. The value of a series of skins and skulls of the

same species cannot be over-estimated. Accurate identification or separa-

tion of closely allied forms, is only made possible by the comparison of a
large number of specimens.
Do not hesitate to send everything you can get. It is often the apparent-

ly common place which proves to be an important link in the chain.

1. Ehinolophus hipposideeos MIDAS, K. And.

1905. Rhinolophus midas, TS.. Andersen, P. Z. S. ii, p. 138.
1918. Bhinolophus hipposideros midas, K. Andersen, A. M. .N. H. 9, ii.

p. 378.

Midas Horse Shoe Bat. Arabic " Kushaf-el-leyl " or " Sahat ".

N.B.—These names apply to all bats in Arabic.

2<5 1$ Baghdad. Buxton 23-9-17 to 11-10-17.

Ic? 1 „ Ingoldby, Nov. 1917.

A small bat with long pale grey fur, with purplish tinge towards the end
of the hairs. The ears are large with curved and pointed tips.

Buxton remarks from Baghdad—Apparently common.
The distribution given is Gilgit to Cyprus. Andersen.
The type locality is Jask, Persian Gulf.

2. ASELLIA TKIDENS, E. Geoff.

1812. Ehinolophus tridens, E. Geoffroy, Desc. Egypt, ii., p. 130.
Trident Leaf-nosed Bat.

1. Feluja, Euphrates. Mackenzie. No. date. in al.

2, Lake Akkar Kuf. Baghdad. Pitman, 24-3-17 and 16-8-17 „
This bat is slightly larger than the last, though the description of the

fur would be much the same. The very large ears are its chief distinction
in the field.

This was compared with the series of A. tridens from Egypt and appears
inseparable.
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Andersen and De Winton give the rlistribution as Senegal, Algeria,
Tunisia, S. Syria and Zanzibar, with a sub-species A. tridens murraiana
from Karachi and Bushire.

3. PiPISTRELLUS KUHLI, Kuhl.

1819. Vespertilio kuhlii, Kuhl. Ann. Wett. Ges. Nat. IV., p. 199.
White bordered Pipistrel Bat.

Id 16$ 1 Amara Buxton 29-1-18—7-6-18.
2d Baghdad „ 8-10-17.

1 Shushter, S. Persia Bailey. 21-1-18, alt. 500 ft.

2 Busra Cox-Cheesman June, 1916.
2 Sheikh Saad Ingoldby 20-7-16 & 21-7-16,
2 Busra Christy June, lyl8, in al,

The commonest bat of the lower Tigris.

Although several almost black forms appear in the series, this is usually
a small dark brown bat, with short hair and ears and a pale border to the
wing filament. Buxton remarks, plentiful in Amara and the only bat that
appears in winter on warm nights, and all females were pregnant in

March.
Ingoldby saw them chasing insects round the lights of river steamers

near Sheikhs Saad, and I found it in numbers in the Busra houses.
Miller gives the distribution as Mediterranean region eastward into

Asia. It has been recorded by the B. N. H. S. Mammal Survey from Sind.

4. PiPisTKELLus coxi, Thos.

1919. Pipistrellm coxi, Thomas, J. B. N. H. S., Vol. XXVI, No. 3,

p. 747.

Cox's Pipistrel Bat.

1. Type. Beit Mahommad. Amara, Cox-Cheesman. 20-3-18.

1. Makina, Busra. Christy 20-3-18.

A small bat with light grey back, white belly and black ears and muzzle.

The type was caught in the house of Sheikh Mahommad, in the vicinity

of marshes on the Chahala canal. The Makina specimen in the Mess of

No. 33 B. G. Hospital.

It has been named by Mr. Oldfield Thomas after Major-Gen. Sir

P. Z. Cox

.

5. Eptusicus, Species.

Serotine Bat, spec.

1. Amara. Cox-Cheesman, 16-3-18.

A single specimen of a bat was collected in Amara, much resembling

P. kuhlii in size, but the forearm is longer, colour paler and white border

is missing. In the absence of the skull definite determination is not

possible until more specimens are forthcoming. It is probably nearly

allied to Eptesicus matschiei pellucens—several of which were obtained by

Woosnam in Ahwaz.
6. Eptesicxjs hingstoni, Thos.

1919. Epteeicus hingstoni, Thomas. J. B. N. H. S., Vol. XXVI, No. 3,

p. 745.

Hingston's Serotine Bat.

1. Type. Baghdad. Hingston, 1-5-17.

1. Busra. Cox-Cheesman, 6-8-18.

1. Khazimain, Baghdad. „ „ ^ll^'}^: ,

1 S . Busra. Wall., 15-1-17. M. 16 in al.

Of the two Busra specimens only the skulls have been examined
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A bat about twice the size of P. huUii, fur on the back, mouse coloured,

underparts paler, ears brown. It has been named by Mr. Oldfield Thomas

after Capt. R. W. G. Hingston.

7. Eptesicus walli, Thos.

1919. Eptesicus walli., Thomas, J. B. N. H. S., Vol. XXVI, No. 3, p. 746.

Wall's Serotine Bat.

1$. Type. Busra. Wall, 27-5-16.

The type of this species has a smaller forearm than that of E. hingstoni.

This bat has been named by Mr. Oldfield Thomas after Lt.-Col.

F. Wall.

8. Taphozous kachhensis magnus, Wettst.

1914. Taphozous magnus, Wettstein, Ann. Vienna, Nat. History Museum,
Vol. 27, page 465.

Babylonian Sheath-tailed Bat.

1 c? Amara. Ingoldby, 29-7-16.

2^ Amara. Buxton, 27-10-17.

1 $ Shaiba Cox-Oheesman, 1-10-16.

1 c? IV Ctesiphon Arch „ „ 4-10-18.

1 Busra Connor, 29-6-18, M. 13.

A sub-species of the Kutch Sheath-tailed Bat.

This is a large bat with tail protruding through the centre of the inter-

femoral membrane. The fur is confined to the head and central portion
- of the body, giving a very naked appearance to the limbs and inter-feuioral

membrane. The ears are large.

They are plentiful in Shaiba and Amara, and after sunset large numbers
can be seen emerging from the houses, winging their way with steady
flight to the desert. They are also very quarrelsome and noisy in the
houses.

The same bat was described under the name of Taphozous kuchhensis
hahylonicus in 1916 by Thomas, who, owing to the war, had no means of

knowing that it had been previously described by Wettstein.

9. Pachyura, Species.

Musk rat.

1$ Busra Cox-Cheesman, 6-8-18.

1

2

Busra Whitehead, 1-6-18.

16 Kurna Buxton, 26-3-18.
1 No locality Connor, Nov. 1918 M. 6 in al.

1 „ „ Wall „ „ M. 5 in al.

1 „ „ Wall, no date M. 4 in al. }
1 Busra Wall, no date M. 3 in al. \

^^^'^

1 „ Christy, June 1918 in al.

There are seven specimens in all of the larger Pachyura or musk rats,
which seem to represent two forms.

I feel inclined to place together the three made skins and one from
Connor in alcohol. This is a gray form and might be indigenous. The
other three in alcohol—one from Busra and two without locality ace in bad
condition—and evidently belong to a larger form. One of these marked
M. 3 has the small premolar characteristic of Pachyura missing, but whe-
ther It has never developed or has fallen out, cannot be positively ijostu-
lated.

^ ' ^
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This larger form may well have been imported by shipping, as suggested
by Kinnear. The fact that so far all specimens have been obtained on
the Shatt-al-Arab, in the area of ports of call of the Indian cargo boats,
should not be lost sight of.

It has not been possible to carry the identification further the whole
group of these shrews or musk rats, being at present in a state of

profound confusion.

Pachyura is an oriental genus—but there is one species—a dwarf found in

Europe and a few species in East Africa. They have four premolars—one
of which is minute. This small tooth is missing entirely in Crocidura.

Crocidura is an African genus with one or two species in Europe acd a

few in Asia.

10. Pachyura etrusca, Savi.

1822. Sorex etrusca, Savi Nuovo Giorm de Lett Pisa i, p. 60.

Pigmy Shrew.
1 9 Trenches near Kut. Magrath, 30-8-16.

1 Busra Cox-Cheesman.
1 Busra Eraser, no date.

1 S Amara Buxton, 5-8-18.

In the present state of our knowledge of these little known animals there

seems to be no alternative but to accept provisionally Savi's name etrusca.

Kinnear suggests it may prove to be Sorex pusillus, whose length he gives

as 2. 4 inches. Gmelin's original description gives the length as 3. 6

inches (German) which is double the size of our largest specimen.

It may be as well to note that our pigmy shrew bears a strong resem-

blance to some specimens that have recently been sent in from Palestine

by Shortridge.

The known range of P. etrusca is Spain eastwards to Aden and is now

extended to the present locality.

11. Bemiechinxjs auritus. Pall.

1778. Erinaceus auritus, Pallas. Nov. Comm. Acad. Petrop X[V, p. 593.

Long-eared Hedge-hog. Arabic " gunfudh."

4 6" 2$ Amara. Buxton, 19-10-17, etc.

2 S Busra. Shortridge, 25-3-16 and 27-3-16.

I $ Busra. Wall, 17-8-16.

1 2 Busra. Wall, 23-1-17 M. 8 in al.

1 Busra. Cox-Cheesman, 19-6-16.

a foot. Culbertson, 22-1-17.

1$ Amara. Connor, 9-10-16.

1<S Busra. Short, 6-5-18.

1 9 Busra. Christy, June 1918—Pregnant, ni al.

Thii; is the common hedge-hog of the lower Tigris ;
specimens are still

requiied from Baghdad and abov-e, also from the Euphrates.
^^

Bus ton says, "very common in Amara, hybernates 3 months. He

obtained 1 young in July. The writer found it plentiful in Sheikh Saad.

This hedge-hog might be described as having hair of whitish brown, almost

white in places, with light coloured quills and long ears, the feet and

forehead are sandy brown. ,

The genus Erinaceus has now been restricted to the European hedge-

hog. The genera Hemiechinus and Paraechinus being accepted for the more

Eastern forms. The difference in the two lines in the front line of quiJls.

In Hemiechinus the quills and hair meet in a clear cut line across the

18
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forehead, in Paraechinus a groove without quills runs from the centre

of the forehead towards the crown. A key and description can be found

in Summary of the Indian Mammal Survey. Wroughton, pt. ii., J. B. N.

H. S., 1918, Vol. XXVI, p. 31.

Trouessart gives the distribution of H. auritvs as S. E. Europe, Caspian

and S. Siberia.

12. Pakaeohinus ltjdlowi, Thos.

1919. Paraechinus ludlowi, Thomas, J. B, N. H. S., Vol. XXVI., No. 3.

p. 748. •

Ludlow's Hedge-hog.
IcJ Type Hit. Euphrates, Ludlow, 8-8-18.

The type is the only specimen seen. Ludlow remarks that it was on

stony desert soil at 400 ft. altitude. He also says that he found this

within 20 yards of the Euphrates and that the preceding genus H. auritus

was plentiful at Hit.

.^Besides the generic difference, this hedge-hog can be distinguished from

H. auritus by the colour of the quills which are almost white on the sides

of the animal, with a broad row of brown quills running down the centre

of the back. Most of the hair is white—the tail, feet and nose being brown

—

with brown streaks running up the forehead. It also appears to attain

a larger size.

Mr. Oldfield Thomas has named this after Capt. F. Ludlow.

13. Felis chaus, Guld.

1776. Felis chaus, Guldenstadt, Nov. Com. Ac. Petrop XX, p. 483.

Jungle Cat. Arabic " Bizoon."

1 2 Amara Buxton, 2-12-17.

1$ Qualet Saleh Webster, Jan. 1911.

1 $ „ „ Buxton, 23-2-18.

1 Mesopotamia Perrian, Jan. 1917.

1 d Madij Ludlow, 15-2-18.

1 Shahroban Mackie, July 1917.

1 $ Shahroban Indian Museum (Connor), Dec. 1918.

This is the cat frequently met with on the Tigris among the scrub-

jungles by the river. It grows to such a size that it is easy to mistake it

for the jackal at a short distance. Its black ear tufts, yellow tinge of

colouring and short tail have led in many instances to the reports of

caracals and even lynxes being seen or shot on the Tigris and Euphrates
during the war.

So far the only authentic record of the caracal in this neighbourhood, is

the specimen obtained by Loftus at Dizful, which I have examined.
The uniform brick-red colour and absence of black or brown markings

would distinguish this caracal at a long distance from F. chaus.

These specimens vary considerably. Buxton's from Amara has the

under-parts white and is a brightly coloured cat, while his and Webster's
from Qualet Saleh, although from much the same locality, are less highly

coloured, with buff belly. De Winton dealt with the sub-species of this

cat in 1898 (A. M. N. H. 7 ii, p. 291) but I have been unable to determine
to which sub-species these belong. Buxton's Amara specimen, skin and
skull, can be duplicated from the series of Felis c. affinis from India, col-

lected by the Indian Mammal Survey, while the Qualet Saleh skins appro-
ximate to the British Museum series of F. chaus nilotica irom. Egypt and are
also very similar to some among the F. c. affinis series. Major St. John
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compared a specimen obtained near Bushire with a living member of Fdis
chaiis in the London Zoological Gardens. He came to the conclusion that
they were identical (Blanf. Eastern Persia, ii, p. 36.)

I do not consider the separation of the present series uf the Mesopota-
mian cat from F. chaus would be justified as yet.

F. chaus is found throughout India, W. Asia and N. Africa. The type
locality is the Caspian.

14. Felis ocreata iraki, Subsp. nov.

Pale Eastern Wild Cat.

Type 1, Koweit, Arabia, Shakespeare, May 1913.

1 (S , Sheik Saad, Tigris, Cox-Cheesman, 8-12-16.

Felis ocreata is, according to Temminck, the origin of the domestic cat
and is the Abyssinian representative of a group to which these two speci-

mens belong.

It has been known in literature as Felis caligata, Felis maniculata, and
Felis lyhica. Schwann in 1904 pointed out that the first description of this

cat was given by Gmelin, as Felis ocreata in 1791.

Besides being widely distributed in Africa, specimens have been obtain-

ed near Aden by Col. Yerbury in 1895, at Lahej, S. W. Arabia, by Messrs.

Percival and Dodson in 1900, and at Moab, Palestine, by Tristram in 1893.

All these Asiatic skins are very similar to the African in shade of colour

and markings. The two from Koweit and Sheikh Saad although very

similar to each other in these respects, are unlike any of the other speci-

mens in the British Museum and obviously represent a paler race. It has

been considered advisable to give them subspecific rank.

Felis ockeata iraki, Subsp. nov.

Size similar to Aden and Palestine specimens, with slightly heavier

dentition.

General colour dove grey, with tendency to salmon buff shading. Fore-

head silvery, caused by a subterminal brown ring on the hairs showing past

the silvery tip, base of hairs salmon buff". White patch in front of eye. A
few buff stripes on the face. Ears uniform reddish buff', a few long reddish

hairs at the tips, but no tufts. Back without distinct pattern, colour as on

the forehead, darker towards the centre, paler towards the flanks. The

buff bases to the hairs showing through on the flanks, form almost invisible

spots which lower down become more distinct. Tail long, extending some

inches beyond the outstretched hind legs, tip brown black, with two or

three brown black rings above separated by greyish white intervals. Belly

white, grading to pale buff at the sides and with obscure reddish spots.

Legs on the upper side pale creamy white to the toes, thighs and upper

fore legs slightly darker with cross bars of pale brown. Underside of the

feet brown black.

Dimensions of the fype.—Head and body, 630 mm ; tail, 372 ;
hindfoot,

134; ear, 47. Skull:—Greatest length, 94; condyle basal length, 83;

ijygomatic breadth, 64.5
;

palatal length. 34.5 : least interorbital breadth,

17 ; breadth of braincase (broken), 45 ; upper tooth row behind canine

22.5 ; length of carnassial, 11.5
;
greatest length of buUse, 22.

Ha6.—N. E. Arabia and Mesopotamia. The type from Koweit, Arabia.

Another specimen from Sheikh Saad, R. Tigris.

I'wpe.—Apparently a male. B. M. No. 20.1.19.2. Collected May 1913, by

the late Capt. W. H. Shakespeare. Presented to the British Museum by

the Bombay Natural History Society.
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The Sheikh Saad specimen is shorter in the tail than that from Koweit.

It was shot in low scrub on the River bank below Sheikh Saad. As this, cat

appears as a rare straggler within the range of the preceding species,

F. chaus, with which it might in the field be confused, the chief differences

may be emphasized as follows. The tail in typical F. chaus reaches little

more than half the length of the outstretched hindlegs, in all the F. ocreata

group the tail extends two to five inches beyond them. The ear of F. chaus

is deep reddish with a darker patch in the centre and a tuft of long hairs

at the tip, in F. ocreata the ear is paler, self-coloured, and without the tuft.

The hair on the body of F. ocreata is distinctly softer. The most marked
difi"erence however lies in the skull, which in F. clmus is almost twice the

size of that of the F. ocreata group, with far larger carnassial teeth.

The European wild-cat, Felis sylvestris, extends to Asia Minor and will

probably be represented in N. Persia, but is not likely to be found on the

Mesopotamian plains.

15. Hbrpfstes pebsicus, Gray.

1864. Herpestes persicus, Gray, P. Z. S., p. 554.

Persian Mungoose. Arabic Jeraydee ma'l Nakhala, or 'Abu
al arrais

'

! $ Amara Connor, 25-8-16.

2 c? „ Buxton, 21-12-17 & 1-12-17.

1 „ „ 25-2-18 1918.

1? Busra Shortridge, 12-1-17.

1 Baghdad Ingoldby Dec. 17.

1 Busra Connor, no date M 22 in al.

1 Busra Wall „ „ M 23
1 „ Christy June 1918 in al.

This is the common mongoose of the Tigris, at least from Fao to Baghdad.
The Arab children tame them easily and sell them as pets for a few annas.
Connor remarks that his female from Amara had full grown young follow-
ing her in August. The first Arabic name, literally, rat of the palm-tree,
is misleading, and some men have seriously informed me that they live on
dates. But the Arab is not accurate in his observations and seeing a mon-
goose in a palm tree probably led to this belief.

The type locality is Mohammerah and its range is given from there to
Kuzistan. No specimen of a larger mongoose has been so far obtained, but
in May 28, 1917, I chased but failed to secure, a large mongoose beyond
the oil fields at Maidan-i-Naptun. This might have been an Indian species
or even the Egyptian, M. ichneumon, which Kinnear points out may reach
the country west of the Tigris.

16. Hyaena hy^na, L.

1766. Canis hycena, Linnaeus, Syst. Nat. 1., p. 58.
The Striped Hyaena. Arabic Dhab'a.

1 Ur of the Chaldees. Patiala Lancers.

Lt.-Col. Cox, 1/4 Som. L.I., told me he had seen a hyaena in the desert
outside Makina near Busra in 1916, and chased it for some distance on a
horse. Ludlow tells me that 4 miles N. of Feluja on the left bank of
the Euphrates he rode and chased a hyaena to ground. The earth was
m the side of a mound, self dug, with more than one entrance. Outside
there was a large larder of Camel and donkey bones.

These, the only records I have of the hyaena are from the Euphrates.
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It is probably met with on the Tigris as well, but will nowhere be
plentiful. The desert tribes north-west of Baghdad seemed very vacrue
as to its whereabouts or existence there. Sheikh Feisul ibn Saoud from
Central Arabia was well acquainted with them and recognised them
at once in the London Zoological Gardens.
The specimen from Ur has been compared with a recent series of Hyana

hy(vna from India, ..r<- d,;:rc«»r8 identical with the exception of being
slightly paler. The type x^c uty of the species is Bunder Abbas.
The range is Palestine, Persia, Trans-Caspia and India. Also North

Africa.

17. Canis pallipes, Sykes.

1831. Canis pallipes, Sykes, P. Z. S., p. 101.

Indian Wolf. Arabic 'Dhib.

'

I Shaiba Livesey, June 1917.

1 c? Tanooma, Basra. Christy, May 1918.

In addition to the skins sent, wolves have occasionally been seen and
killed on the Tigris, their appearance is however rare and I have not hearr?

of their being seen otherwise than singly or in pairs. The wolf sent by
Christy was collected by Major R. W. Cooper, who shot it. He states

it measured 26 inches and a bit to the shoulder. It had killed sheep from
a wire pen several nights in succession at Tanooma.
On comparison with the series of Canis lupus and Canis pallipes, there

is no doubt that the Mesopotamian wolf belongs to the latter species.

A skin and skull of C. pallipes was collected near Aden by Percival

and Dodson in 1899 and in 1894 Col. Jayakar obtained a skin of C. pallipes

from near Bunder Abbas, both are now in the British Museum.
Distribviion.—Sind and throughout India. The type locality is Dekkan.

The occurrence of this wolf in Mesopotamia is a link with those found in

Arabia mentioned by Kinnear.

18. Canis aureus, L.

1758. Canis aureus, Linugeus, Syst. Nat. 1, lOthed., p, 40.

Jackal. Arabic Wow-wi.

1 cJ Kut Pitman, 1.3-1-17.

Id' Shaiba Livesey, Feb 1917.

1(5 Legait ,, 5-4-17.

1 Mesopotamia „ 16-10-16.

4 Baghdad Ingoldby, 18-1-18.

IJ Shahroban Connor, Jan. 1919.

1
,,

Indian Museum (Connor), 5-5-19.

•2 2 Amara Buxton, 4-11-17 and 17-1-18.

1 Persian Gulf Evans, 14-2-18.

The skins of Mesopotamian jackals are separable into two groups. Some

agree with a series selected from the National collection from the di-

rection of Bunder Abbas, the type locality from which LinnaBus described

C. aureus. Unfortunately the type itself is unknown. The skins in this

series were from Bunder Abbas. Rae. 1911. Shush, near Dizful,

Woosnam 1905— S. Arabia, Bury, 1902. Fao, Gumming, 1893, and Seis-

tan, Kennion, 1910. These with the present collection from the lower

Tigris and Euphrates may be described as bearing a ground colour of pale

sandy to pale buff. The larger hairs are brown tipped with a few black

tipped. The skin sent from Shaiba by Livesey is an exceptionally pale

example, but the coat is old and the variation would be caused by the
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fading effect of the Shaiba desert sun on an already pale specimen of

G. aureus. These would therefore all be referable to C. aureus aureus. One
of Ingoldby's specimens from Baghdad has no duplicates among any of

these. The ground colour here is bright fox-red with black tips to the

longer hairs in sufficient numbers over the loins to create the appearance

of a black patch. This bright colouring is identical with several specimens

from Khotz near Trebizond, and one from Greece. Here we have strong

evidence of a dark raca coming to Mesopotamia from Armenia and meeting

the paler C. aureus from the Persian Gulf. At Sheikh Saad Garden in

1917 considerale raids were being made by jackals on the fields of melon
and vegetable marrow grown for the troops. When the order was given for

their destruction the men killed over sixty jackals in a few weeks.

Buxton remarks " abundunt everywhere. Destroys broad beans by
rolling in them in spring, trampling patches quite flat. Eats cucumbers.

Litters of cubs, seen under bushes as soon as they can walk."

19. VuLPBS PERSiCA, Blanf.

1875. Vulpes persica, Blanford, A. M. N. H., XVI., p. 310.

Persian Desert Fox. Arabic Huseinee.

1. Legait Livesey, 20-4-17.

4. Purchased at Busra Shortridge, 26-2-16.

1. Ahwaz Ludlow, 4-7-17.

1. Shatt-al-Adhaim Pitman, Nov. 1917.

These small foxes are grey on the sides merging into fox-red towards

the centre of the back and on the legs and forehead. The throat and un-

derparts contain portions of mauve grey.

Livesey's specimen from Legait is a very pale example with the fore-

head, flanks and brush almost silvery white, touched here and there with

chestnut. The tips of the ears and centre of the neck and back are

chestnut brown. This would seem to be a case of partial albinism, as

there are cases of similar colouring among a series of V. leucopus from

Sind.

The long brush becomes white tipped with age.

They are plentiful in the desert mounds formed by the ruins of the

irrigation canals of the ancients. In these their earths are found, but

they more often lie in the open. Their footmarks can be seen round the

holes of Jerboas and Ger bills on which they largely prey. I once approached

to within a few feet of one—intent on digging out these small rodents. The
Arabs course them with greyhounds and sell the skins in the markets.

These skins are often called ' bizoon el chowl ' which might be misleading as

literally it means ' cat of the desert.'

This fox would appear from the specimens to hand to belong to the

leucopus group, and there is little doubt it is Blanford's V, persica.

V. leucopus is found along the Sind, Punjaub frontier, while Blanford

gives the habitat of V. persica as Persia around Isfahan.

20. Maktes poina, Erxl.

1777. Maries (Mustela) foina, Erxleben, Syst. Regn. Anim. I, p. 458,

Beech Marten.
1. Push-ti-koh. Napier, July 1917

.

The Beech Marten keeps to considerable elevations in the mountains

and is not likely to be met with in the plains of Mesopotamia, but it

contributes to the interest of the paper to include specimens obtained just

over the Persian border. Unfortunately there is no skull and the skin has

the appearance of a bazaar purchase which would account for the exact

locality not being given.
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There seems to be little known regarding the Martens in this reeion
although they occur in the highlands of Asia Minor. Major St John remarks "I am told that Marten skins are commonly sold at Ispahan said tccome from the Westward. But whether this means Asia or the forests of
the Zagros I cannot say" (Blanford's Eastern Persia, II, p 44) The Zagros
is an old name for the Push-ti-koh. He assumes that these skins were
Maries abietum, a synonym of Martes maries, the Pine Marten, a species
which has a larger amount of white on the throat patch, but rehable identi-
fication rests on skull differences.

Maries foina has a range from central and southern continental Europe to
Western Asia, also Afghanistan and the Himalayas.

21. Mellivora wilsoxi, sp. nov.

Wilson's Ratel.

1$ Baksai, Tyb River, Iraq—Persian Frontier. Wilson, May 1914.
The material representing Mellivora indica in the British Museum is most

meagre. On comparing the present specimen with what is available and
with the series from Africa, I find that it shows a number of differences
from both, which, though not great in themselves, are so constant that tJi-

erection for it of a new species seems justified.

For comparison below I have used a specimen obtained by the Mammal
Survey of India from Bengal. The dimensions given in brackets are those
of this specimen which unfortunately is a $ .

Mellivora wilsoni, sp. nov.

A Mellivora having the mantle extending almost to the tip of the tail, as

in indica, but the mantle showing a marked white border along the shoul-

ders and flanks as in so many of the African forms.

Size rather smaller than indica (even allowing for the difference in sex

of the two specimens compared) with a rather longjer tail proportionately.

General colour black with a greyish-white mantle commencing from be-

tween the eyes (commencing rather behind the line of the eyes in indica) and
extending over the entire back and upper side of the tail almost to its tip

;

bordered by a white band, about 20mm. wide, from the ears along the flanks.

Tne individual hairs of the mantle are pure white to their bases, rather sparse

and about 30—3omm. long. Everywhere these overlie a finer, shorter coat

of brown hairs (except in the marginal border where they are absent) and
these seen through the white hairs give the eSect of grey colour to the

mantle. On the marginal border the white hairs are closer set, and longer

(40—45mm. on flanks), which with the absence of the underfur accounts

for the contrast between the margin and the rest of the mantle. The claws

are black.

Dimensions of the type.—Head and body, o9o mm. (705) ; tail, 175, (175) ;

hindfoot, 100, (120) ; ear 19, (19 from dry skin). ,SA;mZZ.—Condylobasal length.

122, (1 33); palatilar length, 56, (55) ; interorbital breadth, 32, (28); breadth of

brain case 58, (62) ; upper tooth row behind the canine, 27, (28) ;
length of

carnassial, 11. 5, (13).

Hah.—S. W. Persia, the type from Ram Hormuz, alt. 500.

Tiipe.—KAnlt $ B. M. No. 5,10-4-21. Original number 24. Collected 4th

April 1905, by Mr. R. B. Woosnam and presented to the National Museum

by Col. Bailward.
The specimen taken by Col. A. T. Wilson near Baksai, some distance

further N. W. and sent for identification to the British Museum by the

Bombay Natural History Society corresponds closely, in all essential char-

acters with the description of M. xvilsoni so far as the absence of the skull
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allows me to judge. The pattern is quite the same . The general black

body colour has rusted to a deep brown, except in the centre of the belly,

while the pure white hairs on the mantle of the type are altered in this

specimen to a creamy white. The claws are cream coloured. Dimensions of

the Baksai specimen :—Head and body,, 741mm ; tail, 191 ; hindfoot, 102.

Mdlivora from Aden have the mantle darker grey than M. wilsoni and the

grey of the mantle extending only a short way down the upper surface of

the tail, this is more characteristic of the African forms.

The Baksia specimen was caught in open desert, while that from Ram
Hormuz was trapped at a hole in a bank among corn lands.

I have named this species in honour of Lieut.-Col. Sir A. T. Wilson.

Owing to the absence of the skull it was found necessary to take Col.

Bailward's specimen as type of the species.

22. LUTRA LTJTRA, L.

The Common Otter.

1. Amara. Christy, June 1918. Obtained from an Arab.

Arabic •'* Keleb-al-mi "

This proves to be the common otter, Lutra lutra, as predicted by Kin-

near.

Buxton says :—The marsh Arabs spear them by moonlight with a trident.

So far otters have been most in evidence in the marshes in the lower

reaches, but there is little doubt that they are found throughout the length

of the larger rivers.

Distribution :—Miller gives the range of L/utra lutra as N. Africa, east-

ward into Asia, and westward in Europe to Ireland and north to the Arctic

Coast.

23. Jaculus lgfttjsi, Blanf.

1875. Dipus loftusi, Blanford, A.M.N.H., XVI., p. 312.

Loftus Jerboa. Arabic Jerboor.

1 cJ Busra, Cox-Cheesman, 12-10-18.

„ „ 21-10-18 skeleton and skull in al. M. 19.

1 „ „ 28-10-18 in al. M. 1.

These are the size of a half grown rat.

The kangaroo like legs and thick fur below the feet, ol three toes, are

the chief characteristics noticed here. Colour of back isabelline, darker
towards the tail and white below. The tail is isabelline with a tuft of dark
hair ending in a white tip.

These two specimens were kindly given to me alive by Capt. Turner in

June 1917 and lived sometime in the collection at Bombay. He obtained
them from the line of the Busra-Nasariyeh Railway. During the heat of

the day these animals would frequently fight in their cags, make an angry
spitting noise like a rabbit when fighting and suddenly fall into a trance
like sleep, from which they required a considerable shaking to awaken.
They drank frequently, taking small sips in their forepaws. This is remark-
able as their earths are often placed where both dew and water would be
to all appearances unobtainable.

They usually remove the sand in front of their burrows by pushing it in

front of them with their fore feet. For the excavation they adopt the
more usual method, i.e., backwards. -^

The Jerboas are considered eatable by Mahommedan law, the other small
rodents are ' haraam ' or forbidden.
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Blanford gives a plate of this animal in his ' Eastern Persia, ' ii., p. 75.
In his description in 1875 he mentions that it is distinguished from its
allies by its colour and proportion.

Distribution.—Persia and Mesopotamia. According to Trouessart Loftus
obtained the type at Mohommerah.

24. Tatera bailwardi, Wroughton.

1906. Tatera bailwardi, Wroughton, A. M. N. H., Ser. 7. XVII. p. 498.
Bailward's Gerbil. (Bundi Kir, Karun River)

I) S Amara Buxton, 22-11-17 to 12-10-18.

c? Sinn Abtar Kut Shortridge, 6-7-16,

1 Mesopotamia Bagnall, 12-2-17.
1 Baghdad Ingoldby, 18-12-17.

(S Akka Kuf
Baghdad '' Pitman, 27-7-17.

imm. „ „ 14-8-17.

3 c? 1 2 Sheikh Saad "^ Cox-Cheesman, 24-2-17 to 5-3-17.

1 imm. „ „ ,. 14-8-17.

1 Shahroban. i^ Indian Museum (Connor), Jan. 1919.
In the Gerbil family the hind foot is long, but the hind legs are

considerably shorter than in the Jerboas. This is the most numerous of

the Gbrbils so far met with on the Tigris at Baghdad and below. It is the

size of a rat with large black eyes, soft sandy brown hair, with rufous tinge

and speckled with black-brown. Underparts white. The long tail is dark
brown above and below and pale at the sides and well covered with hair.

This tail marking distinguishes Tatera from all other Gerbils.

Buxton remarks that his specimens were taken with cheese and were
common among lucerne patches.

Mine were flooded out of burrows made below freshly sown garden peas,

on which they were probably feeding.

Distribution.—Lower Tigris, Euphrates and Karun rivers.

25. Tatera pitmani, sp. nov.

Pitman's Gerbil.

1 2 Type. Baiji near Fatah Gorge, Tigris, Cox-Cheesman, 18-4-19.

1 O )? v j< )j ;j •; M
A larger species than T. baihoardi with less rufous on the back and

flanks.

The chief distinction is the difference in proportions. The skull of T. pit-

mani being considerably the larger, while the feet of both are about the

same size.

Upper surface of back sandy brown, well speckled towards the centre

with black brown caused by the brown tips of the hairs. Base of hairs

dark grey. A light area around the eye clearly defined, some of the hairs

being white to their bases. Under surface white, the lateral line of demar-

cation not specially sharply defined.

Ears similar to back but darker. Hands and feet white, tail dark brown

above and below, pale buff at the sides of the basal half of the tail, termina-

ting in a dark brown tip with elongated hair.

bimensiotis of the type.—Head and body 194 mm.: tail 184 mm.; hind

foot 41 mm. ; ear 29 "mm.
Skull—Greatest length 49-0 mm.; condylo incisive 45'0

;
zygomatic

breadth 26 ; nasals 22; interorbital breadth 8; palatine foramina 9-8; upper

molar series 7 "2.

Hab.~The rocky soils and foothills of the Jebel Hamrin range on the

N. Eastern boundary of the Iraq plain.

19
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y^/pe.—Adult female B. M.No. 19-12-24. 1, Original number 390. Collected

by R. E. Cheesman at Baiji, Tigris, April 18, 1919. Another specimen from

the same place.

The measurements of the male are:—head and body 203 mm, tail 194
;

hind foot 41 ; ear 26. The skull is also larger than that of the type, but

was unfortunately incomplete.

The skull measurements are larger than those of the type of Tatera persica

which is in turn as large or even larger than either T. toeniura or T. indica,

according to Wroughton.
This Gerbil will be found to be akin to Meriones toeniurus described by

Wagner in 1843. The measurements were those of a stuffed specimen,

without skull, the type locality being given as Syria.

Wroughton when writing on the genus Tatera in 1906 (A, and JN. M. H.
ser. 7 XVII, p. 495) deduced that Wagner's description was too vague to

indicate more than a large Tatera. Unfortunately there are no specimens

from Syria in the National collection.

Of the specimens of Tatera obtained by Col. Bailward at Bundi Kir,

Karun River, Wroughton identified two of the larger with T. toeniura.

The average measurement in mm. was head and body 187 ; tail 197 ; hind

foot 42 ; ear 29. Skull greatest length 47; length of upper molar series 7.

Three smaller specimens from the same collection and one from Loftus
;

fiom the same locality and one presented by the Euphrates Expedition,

he describes under the name of T. hailwardi. The type, a male, measured
head and back, 166 m.m. ; tail 182 ; hind foot 41 ; ear 28 ; skull greatest

length 44 ; upper molar series 6'5. Since the arrival of the present series

of Tatera in the Mesopotamian collection we are able to form the opinion

that Tatera toeniura does not extend across the desert from Syria to the
North-Eastern boundary of Mesopotamia as we now have evidence that in

the intervening country on the Lower Tigris and Euphrates the resident

species is T. hailwardi, to which all Tatera obtained at Baghdad and below
on the Tigris are referable. It appears safe to assume that the two speci-

mens from Baiji belong to a hitherto undescribed species with a range on
the rocky soils above the alluvial Iraq plain.

They inhabit burrows in patches of sandy soil in the vicinity of river

banks. I have named this species in honour of Capt. 0. R. S. Pitman.

26. Gebbilltjs chebsmani, Thos.

1919. GerUllus cheesmini, Thomas, J. B. N. H. S,, Vol. XXVI, No. 3,

p. 748.
Cheesman's Gerbil.

\S . Type Lower Euphrates. Cox-Cheesman, 21-8-17.

This Gerbil was captured on the Busra-Nasariyeh Railway by Capt,

Turner, who generously presented it to me. It was taken alive to

Bombay. In general colour and size it resembles a brightly coloured
dormouse. The edge of the pale chestnut of the back and the white of

the underparts meeting in a clearly marked line along the side. The
chestnut continues between the ears to a point towards the nose. The
hair round the eyes being much lighter.

Mr. Oldfield Thomas has kindly named this after the writer.

27. DiPODiLLUs DASYUKUs, Wagn,

1842. Dipodillus dasyurus, Wagner, Arch. Naturg. i., p. 20.

Dasyurus Naked-soled Gerbil.

\<S 1$ Baghdad Buxton, 11 & 12-9-17.

3-^ 1$ Amara ,, 15-9-18 and 7-11-18.
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These are small Gerbils about the size of dormice. The two from Ba^^h-
dad are pale chestnut on the flanks, shaded to brown towards the
centre of the back with underparts white. The tail is darker above than
on the side or below. In the four from Amara the general colour of the
back is browner than in those from Baghdad.
Buxton remarks from Baghdad " trapped on bare mud banks of the

Tigris with bait of flour paste " and from Amara he says " apparently-
common in bare salt desert with a few bushes of Suceda" Suceda
monoica is the common salt loving shrub. He also says " I kept a lot in cap-
tivity and they fed almost exclusively on the succulent leaves of this plant.

The burrows are not complicated having 3 or 4 entrances, all within 3
or 4 feet of each other.

The holes descend very steeply to about 12 to 18 inches below ground
level. I ,^

When you attempt to dig out these animals they scratch their way out
of the burrows, into the surrounding earth and definitely block the track
they have excavated. If you follow the main burrow you dig past the
occupants, which are lying up a few inches away in the soil."

In the present state of our knowledge of this genus it is not safe to go
further than provisionally to place these under D. dasyurus.

Trouessart gives the distribution of D. dasyurus as Arabia, Red Sea
and Oman.

28. MeRIONES CHARON, Thos.

1919. Meriones cliaron, Thomas, A, M. N. H. Ser. 9, Vol. Ill, p. 269.

Karun Desert Gerbil.

\(S 2 2 Kazimain, Baghdad. Cox-Cheesman, 18-1-19.

1 imm. Beled, Tigris. „ „ 21-10-18.;

Another of the Gerbil family : slightly larger than the last.

These were living in earths on the dry banks of irrigation channels among
cornland and were trapped with a bait of cocoanut. I have extracted a

few sentences from Thomas' description of M. charon. " Small, with termi-

nally crested tail, general colour above finely speckled sandy bufl', under

surface white, tail dull bufl'y with an upper crest of black hairs."

These have been compared with a series of Meriones erytlirourus from

Shiraz and Kandahar, the reddish colour at the base of the tail is a

character of M. erythrourus and missing in the Mesopotamian specimens,

which also appear to belong to a smaller species.

To Meriones charon the resemblance is much closer. This species was

found by Loftus on the mounds of Susa, and Woosman obtained the type

at Ahwaz, Karun river. As none of the skulls of the Tigris specimens

show adult formation, it has been considered advisable for the present to

place them provisionally under M. charon.

29. Eattus eattus, L.

1758. Mus rattus, Linnseus, Syst. Nat., 10th ed., p. 61.

Black Rat. Arabic ' jeraydee.

'

iV.5.—This name applies to all rats and most small rodents.

2 2 Kazimain, Baghdad. Cox-Cheesman, 30-3-19.

19 Busra Kilminster, 17-5-18.

l^ ,^
Whitehead, 12-5-18.

Id 1$ Amara Buxton, 6-11-17 & 27-11-17.

15 Busra May, 22-5-18.
^

1

J

Amara Indian Museum (Connory, bep.

1916.
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The long tail and small size should distinguish this species from the

next. This rat is a tree loving species and is frequently seen passing from
date tree to date tree by the fronds.

Buxton found it common in houses at Aniara.

Hinton has dealt with the Rattus group recently in the Journal of the

B. N. H. S. of Dec. 20, J918, No. XVIII. Although many species and
sub-species of the house rats have been separated under different names
from time to time, in many cases he has been unable to distinguish them
specifically.

As instances occur of the black rat being brown and the brown rat being-

black, I have asked Hinton to identify the rattus specimens from Mesopo-
tamia and he has placed them in the two species given—that is Rattus rattus

and Rattus norvegicus.

This rat originally came from India and spread westwards. In Mesopo-
tamia it should be more or less in its original form. It was first taken to

England by the Crusaders and also scattered about the world by shipping.

Considerable changes of colour and habits have since taken place.

30. Rattus xokveuicus, Berkenhout.

1769. Mus norvegicus, J. Berkenhout, Outlines Nat. Hist. Gt. Bri-

tain and Ireland. 1, p. 5.

Brown Kat.

2S 2 $ Busra May, 8-5-18 to 26-5-18.

12 „ Whitehead, 4-5-18.

16 „ Jenkins, 26-5-18.

1? „ No name, 5-5-18.

1$ „ Collins, 13-5-18.

The large rat with tail shorter than length of head andbodj^.
This rat originated from S. Eussia in the region between the Caspian

and Lake Baikal. It has spread like Rattus rattus by means of shipping,
to all parts of the world and likewise dark and light forms have been
evolved by change of environment.

It is interesting to note that no specimens were obtained higher than
Busra.

.'il. Nesokia buxtoxi, Thos.

1919. Nesolia buxtoni, Thomas, J. B. N.H.S., Vol. XXVI, No. 2, p, 422.
Buxton's Mole Kat.

16 Amara Buxton, 24-4-18.

4:6 „ „ 31-3-18 to 30-9-18.

3 c? Kurna „ 17-5-18 to 17-7-18.
3 6 Lake Akkar,

Kuf, Baghdad Pitman, 27-7-17 to 18-8-17.
1 Sheikh Saad, Ingoldby, 18-3-17.
2 6 12 .

,n
Cox-Cheesman, 26-2-17 to 19-3-17.

15 Nasariyeh Indian Museum (Hodgart) Janu-
ary 1918.

The four skins from Sheikh Saad diji'er from the rest in the quality of
the fur which lacks the inter-mixture of black stift' hairs and the coats are
therefore softer in textui-o.

These mole rats somewhat resemble the English water vole in general
appearance.
They may be recognised by the rather short tail, almost hairless, and

the enormous length of the rodent teeth. Their hair is soft, golden brown
on the back with long black hairs of coarser texture inter-mingled. The
under parts are grey white.
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Buxton remarks from Amara, they are common but very difficult to
trap. He trapped one with cheese, but the rest of his specimens were
shot at the mouth of the burrow. He adds: " during the spring- floods
they excavate hard even by day light and come to the surface to throw out
earth". I also found them difficult to trap and my specimens from Sheikh
Saad garden were dug out of their holes by a gang from a Santali Labour
Corps, who proved experts at catching them alive in their hands and were
sorely disappointed that they were not allowed to eat them.

They live in colonies in holes in dry banks of canals. Their holes are
always stopped at the entrance with loose earth. So anxious are they
that the holes shall be closed, that I used to remove the loose earth.
Very shortly a head would appear and the damage be immediate!'
repaired.

The nearest ally in colour to N. huxtoni is N. huttoni from Kandahar, an
illustration of which appears in Blanf. Eastern Persia ii, p. 61, a neigh-
bouring species.

Nesokia bailwardi from S. Caspian is a dark wood brown.
Mr. Oldfield Thomas I'.as named the Mesopotamian species after Capt.

P. A. Buxton.

32. Mus MUscuLUs GENTiLis, Brants.

1827. Mus gentilis, Brants, Muizen, p. 126.

House Mouse. Arabic ' Fars.'

8cJ 5$ Amara Buxton, 27-11-17 to 8-9-18.

1 c? Sinn Abtar, Kut Shortridge, 5-7-16.

1 Busra Cox-Oheesman, May 1916.

Ic? Twin Canals „ 15-11-16.

Id 1 $ Sheikh Saad Cox-Cheesman, 26-2-17 & 4-3-17.

1$ Busra Kilminster, 22-5-18.

1 c? 1

2

„ Whitehead. 15-5-18 & 20-5-18.

2 d 1 2 „ May, 27-5-18 & 28-5-18.

1 Amara Wall, M. 10 in al.

1 „ Connor, M. 11 in al.

3 Busra Christy, June 1918 in al.

These mice are found in the fields as well as in houses, and often

turned up in tents in the most distant desert camps. Among the speci-

mens received were several tending to a chestnut brown coloration on the

back. The majority were brown.

Blanford obtained a specimen of Mus bactrian%s, the Kandahar house

mouse, from Shiraz and mentions that he expects that this will be the

house mouse of S. Persia.

i/MS musculus musculus of Linnfeus, the common house mouse of

Europe, although originating from Central Asia, has now been carried all

over the world. Typical forms of this have recently been taken at Menjil,

N. W. Persia, by Buxton.

Mus musculus gentilis, an Eastern form of the common house mouse is

found in Egypt. A rough guide to these three forms is belly dark, with

slate coloured bases, to hairs, 3Ius. m. musculus. Belly whitish, but

with slate bases to hairs, Mus. m. gentilis. Belly white, with white bases

to hairs, Mus. bactrianus. The tails of the Mesopotamian specimens from

measurements in the flesh, average 76-5 m.m. which is eleven m.m shorter

than a series recently collected by Hotson in Shiraz. Several Mesopotamian

specimens have the pure white underparts of M. bactrianus.
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33. AcANTHiON, Species.

Porcupine. Arabic Necce or Da'alej.

1 (5 1 2 . Bait-al, Khalifa, Samarra, Pitman, 1-2-18.

Pitman's two specimens are browner than either Hystrix crisiaia from

Europe or AcantJiion leucura, the common Indian porcupine. One of the

Samarra skins had both hind feet white.

The porcupine is sparingly distributed among the rocky undulations and
hills, but there is no record of its appearance on the plains. I have seen

porcupine quills in the caves of the hills between Samarra and Tekrit on

the right bank of the Tigris. On the mounds of Susa near the Kerkha river

there was a well used earth of this animal with beaten tracks leading to

it.

Blanford originally placed the Persian porcupine with H. cristata, but

subsequently identified it with H. leucura.

The porcupines formerly called Hystrix are now divided into two genera.

Acanihion which includes those from India, and Hystrix, comprising the

African, as well as the porcupine found locally in the Mediterranean region

of Europe.
Muller has lately published a paper S. B. Ges. Nat. Fr., Berlin, 1911, p.

110, describing six new sub-species of the Asiatic porcupines. It is not at

present known how many of these will prove valid. As his paper covers the

present area I have perforce to leave the species open.

34. Lepus coNJfORi, Robinson.

1918. Lepus dayanus connori, Robinson, Rec. Ind. Mus. XV, pt. 11, No. 6.

Connor's Hare. Arabic "arneb".

7.



3fAMMALS OF MESOPOTAMIA. 343

^
The size may be due to its being a leveret, but there is no skull to de-

cide this.

The arrival of more specimens of this little golden hare from Hit will be
awaited with interest.

The examples obtained on the Tigris have been compared with Palestine
and Arabian species. All and the Samarra specimen in particular, bear a
strong resemblance to a series from the Dead Sea. A series of' six L.
craspedotis, the Beluch hare lately arrived from Hotson in Persian Beluchi-
stan was compared with five Tigris hares from Buxton.

The average head and back measurements taken in m.m. in the flesh
were L. connon 472 m.m. against L. craspedotis 411 mm. Ear measure-
ment L. connori 105 m.m. against L. craspedotis 123-3 m.m. The Tigris hare
is therefore a large bodied, slightly rufus hare with small ears ; while L.
craspedotis is a small bodied grey hare with very long ears.

Lzpus connori difl'era from L. dayanus, a Sind species in three distinct
features. The hair of L. connori is long and soft, the upper part of the tail

is black and the nape of the neck fox red. L. dayanus has short hair of

coarser texture. The upper part of the tail is sandy brown and the nape of

the neck grey. The comparison of a series of both brings conviction that
the Iraq hare is worthy of specific rank and should not be associated with

L. dayanus. From this it is also geographically separated by a very distinct

hare L. craspedotis as we have seen.

The range of L. connori is at present the lands of the Lower Karun,
Tigris and Euphrates rivers.

35. Gazella marica, Thos.

1897. Gazella inariea, Thomas, A.M.N.H. Ser. 6, Vol. XIX, p. 162.

The Marica Gazelle. Arabic ' gazaal ' and ' Dhabi.'

IS 2? Busra Dep. Civil Commissioner, 28-3-18 to 16-12-18.

Died in Victoria Garden, Bombay.
1 Nasariyeh Livesey, 4-7-17 skin without mask or skull.

1 c? 1 $ Shushtar Bailey, skulls.

1 S Ahwaz Ludlow, 3-7-17, skull.

1 imm. Amara Buxton, spring, 1918. Skin.

The gazelles have taken more time than any other group of animals in the

collection. Partly because the whole position of the Gazelle family, espe-

cially in this area, is in need of expert revision. Little reliance can be

placed on previous works on the subject as the series on which they are

based are small.

Perhaps it will be more helpful in this paper to note briefly the chief

features of the geographically neighbouring species with which the Meso-

potamian skins have been compared, and the conclusions arrived at.

Any of the species mentioned may occur in Mesopotamia.

The species compared were :

—

G. arabica. 0. aubgutturosa and 0. marica.

The Arabian gazelle, G. arabica. This is a small race, the forehead and

nose are bright chestnut. Females horned. Inhabits the deserts of Oman
N. of Aden and Western Arabia.
The lower Mesopotamian gazelle lacks the chestnut on the head and has

indistinct brown face streaks with a tendency to whiteness increasing with

age. It is also larger.

The Persian gazelle, G. aubgutturosa. These were long coated, with

distinctly brown coloration. The forehead was brown, in some specimens

white hairs were intermixed.
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An extract from a description of 0. suhgutturosa by Lyddeker and Blaine

is, males with a goitre like swelling in the throat during the rutting sea-

son, color dark sandy faun in summer. In winter much paler. An in-

distinct dark flank band. Face markings indistinct, the median dark
stripe fading into white with age. Females without horns.

It has a range in Persia and Afghanistan, at elevations of 3,000 to

7,000 ft.

The specimens under review differ from these, being shorter in the

coat. The color of the Busra skins is sandy with a tendency to pinkish,

the legs are almost white, while those of the Persian gazelle are reddish

brown and we have a horned female from Major Bailey at Shushter and
also from the Deputy Civil Commissioner, Busra.

The description of G. marica by the same authors is a pale coloured desert

form with white forehead, fawn face streaks nearly obsolete, ears, long-

whitish fawn on backs, pale flank bands nearly obsolete. Females with
horns.

Range—desert tract from Nejd to W. Oman.
The specimens from lower Mesopotamia include a complete skin, skull

and mask of a beautiful adult male from the Deputy Civil Commissioner at

Busra. The skin in all particulars, especially in the white nose and fore-

head, closely resembles the type of G. marica in the National collection.

The horns of this type are those of a younger animal and are in consequence
much smaller. The male skull and horns from Shushter resemble the
Busra head. The female from the same locality is that of an adult and
is horned. The young male from Ahwaz has horns identical with those
of the type of G. marica.
The skin from Nasariyeh is much paler than the Busra colouring, but

may be young.
These particulars in addition to the resemblance of the Busra skin to

this type, have led me to. place the lower Mesopotamian gazelle with
G. marica for the laresent.

36. Gazella, Spec.

4 J 2 2 Samarra Pitman, skulls
2 6 22 „ „ 13-1-18 masks.
6 Mesopotamia „ 13-3-18 masks.

The heads obtained in Samarra are those of a smaller gazelle than those
from lower Mesopotamia. The horns are lyrate in form and of a lighter
build. Unfortunately no skins accompanied them. There are two skulls
with perfect horns of old males. Two are those of adult females and are
without even rudiments of horns. The four masks from Samarra have
brown face streaks with a tendency to grizzled white. The six masks mar-
ked Mesopotamia, are nearly all white. The whiteness of the heads of
gazelles seem on the plains around Tekrit and Samarra and of masks
obtaineid in this neighbourhood and examined by the writer in Mesopotamia
has always appeared remarkable. In addition to the neighbouring species
previously mentioned under G. marica I have compared these with G. dorcas,
G. muscatensis, G. henneitii and G. gazella.

The Dorcas gazelle, G. dorcas, has bright chestnut on forehead and nose,
general colour dark-red fawn extending down the legs with a pronounced
dark flank band. Female horned. Habitat given in "The Book of the
Antelopes." Sclater and Thomas as Tripoli, Morrocco through Egypt and
Syria.

The" Muscat gazelle, G. muscatensis, is much the same in size and
colouring. Female horned, A resident of Oman Eastern Arabia. .
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The Indian gazelle, O bennettii—the Chinkara—the horns are short and
not lyrate. Female horned. Habitat.—From India through Baluchistan
and to the shores of the Persian Gulf.

Palestine gazelle. G. gazella—bright chestnut on forehead and nose.
Habitat Syria.

In all these the bright chestnut on the nose and forehead is quite dis-

tinct from the facial colouring of the Samarra masks.
The horns of the Samarra gazelle are more delicate than any now in the

National collection and I am of opinion that it will prove a new species of

which the Females are hornless. In this Mr. Oldfield Thomas agrees. As
it will probably be allied to G. subgutturosa, the goitre like swelling on the

throat of the males during the rutting season, should be looked for and
noted. It would also be of value to know if the hornless females from
Samarra and the horned females from lower Mesopotamia are constant

features.

37. Ovis LARiSTANicA, Nas.

1909. Ovis laristanica, Nasanov, Bull, Ac. Sci. St. Petersb. p. 1179,

Laristan Red Sheep.
1 S imm, Baktyari, W. Persia. Scott, June 29, 1911.

1 <S imm. no locaUty. . Arthur. Reed . Bombay, ol-3-19

This material is insufficient for any but provisional conclusions.

The nearest described species of wild sheep are Ovis orientalis ispaha-

nica, Nasanov, type locality Ispahan, and Ovis laristanica, Nasanov, type

locality Laristan, S. Persia.

There are no Specimens of either in the National collection. Lydekker

in his " Catalogue of Ungulate Mammals," Vol. 1, p. 83, 1913, provisionally

allows the Laristan sheep specific rank.

I have had the advantage of seeing an excellent series recently col-

lected by Hotson in Baluchistan and Shiraz, which has been sent to the

British Museum for identification, by the Bombay Natural History Society.

This, in my opinion, links the Red Sheep of the Push-ti-koh with that of

Afghanistan, the type locality of the Afghan Unal, Ovis vignei cydoceros,

with which the specimens from Baluchistan and Shiraz agree.

The difference between the two groups, Ovis orientalis and Ovis vignet, are

well marked in typical adult specimens. 0. orientalis, Red Sheep, has hornless

females and the curve of the horn of the male if continued from the end

points over the shoulder. In 0. vignei, the Urial, the females have small

horns and the horn of the male curves forward, the ponit being m front ot

the eye. The subspecies of both are separated chiefly on size, and

geographically. in i a
•

The Ovis orientalis group, type locality Cyprus, extends through Asia

Minor and Transcaucasia to Persia. A subspecies on the Elburz Mountains

has been named 0. o. erskinei. ^ , ,

The Ovis vignei group, type locality Astor near Gilgit, extends tlirou^n

the Salt Range, Punjab, to Afghanistan, where we have the subspecies

0. V. cydoceros to which the specimen from Baluchistan and Shiraz are ax

present referred, as they have the typical horn of the viynei group and

the females are horned.
, , , ^^ , , „„„„:,„ona

It seems unlikely that in face of the facts revealed by Hotson s spec'™«"«

that a subspecies of the group with hornless females /ho"Jd crop up at

Ispahan, therefore Nasanov's Ovis orientalis ispahamca should be acceptea

with caution until a confirmatory series of specimens is forthcoming trom

that locality.

20
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Blanford, in " Eastern Persia ", quotes Major St. John :

—

" I believe,

myself, that it will be found that 0. gmelini is confined to the Elburz and
that 0. cydoceros extends from Baluchistan to Mesopotamia ". As 0.

gmelini belongs to the orientalis group and 0. cydoceros to the vignei grouj)

this quotation seems about to be proved prophetic.

Specimens from Budjnurd near the Persian-Turkestan Frontier are of

the larger forms of the vignei group, and are referred to 0. v. arkar, a

subspecies from the Ust-Urt plateau, Transcaspia.

38, Oapka aegagrtjs blythi, Lyd.

1898. Capraaegagrus blythi, Lydekker. Wild Oxen, Sheep, and Goats,

p. 264. Sind Wild Goat.

$1. Shushtar..W. Persia. .Bailey, Reed, Bombay, 23-2-18 (skin with-
out skull).

As the only specimen is a female without skull, I have been obliged to

assume the probability of the Push-ti-koh wild goats being the same as
those recently sent by Hotson from Shiraz, in order to give even an
approximate classification.

Capra aegagrus blythi is a smaller subspecies than that found in the Cauca-
sus and Asia Minor, viz., Capra egagrus egagrus, and has a slighter deve-
lopment or even absence of the knobs on the front edge of the horns and
this latter is also sharper in C. en. blythi.

The type locality of Capra egagrus blythi is Sind and since the arrival
of Hotson's specimens its known range can be extended to Baluchistan and
Shiraz.
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A LIST OF SNAKES FEOM MESOPOTAMIA.

COLLECTED BY MEMBERS OF THE MESOPOTAMIAN EXPEDITIONARY
FORCE, 1915 TO 1919.

BY

G. A. BouLENGER, LL.D., D.Sc, F.E.S.

WITH FIELD NOTES BY CAPT. C. M. INGOLDBY.

TYPHLOPID^.
1. Typhlopsbraminus, Daud.
Basra (Lieut.-Col. F. Wall).

Habitat: Southern Asia ; Islands of the Indian Ocean ; South Africa;

Mexico (probably transported by human agency).

GLAUCONIID^.

2. Glauconiamacrorhynchus, Jan.

Faleya, Euphrates (Capt. H. T. Mackenzie).

Habitat : Algerian Sahara, Nubia, Mesopotamia, Persia.

BOID^.

3. Eryx jaculus, L.

Basra and Sheik Saad (Lt.-Col. F. Wall); Amara (Capt. P. A. Buxton)
;

Shaiba (Lt. T. Livesey) ; Basra (Capt. C. R. Pitman) ; Bagdad (Capt. CM.
Ingoldby) ; Mesopotamia (Maj. Fitzgerald).

Habitat : North Africa, S. W. Asia, S. E. Europe.

Very common along the Tigris within a mile or so of the river especially

near villages. Excepting Trop. tessellatus, the most commonly killed snake

owing to his frequent appearance above ground in daylight and his

sluggish movements. The largest I have measured was 2 feet 5|ins. in

length.—C.M.I.

COLUBRID^.

4. Tropidonotus tessellatus, Laur.

Basra (Lt.-Col. F. Wall, Lt.-Col. F. P. Connor) ;
Quelat Saleh below

Amara, Sheik Saad, Haquicole on Euphrates near Hamar Lake (Capt.

C. M. Ingoldby) ; Faleya (Capt. Mackenzie) ; Zobeya (Capt. Pitman) ;
Basra

(Maj. C. Christy).

Numerous specimens, nearly all with a single upper labial shield (the

fourth) entering the eye.
r /-.u- a

Habitat : Europe and Asia as far East as the extreme West of China and

the extreme North-West of India, Asia Minor, Transcaucasia, Persia,

Mesopotamia, Syria and neighbouring parts of Sinai and Egypt.

Abundant wherever there is water. Major F. E. W. Venning who

collected the specimens from the Hamar Lake, on the Euphrates has

told me that on warm days the shallow water edging the lake appears to be

writhing with them.—C.M.I.

5. Zamenis gemonensis, L&uT, v&T. asianus, Boettg.

Basra, Amara, Bagdad, Haquicole (Lt.-Col. F. Wall) ;
Faleya (Capt.

Mackenzie) ; Basra (Maj. C. Christy).
t.,. j n r..„fl <»««»

fiaii^ai: This form is known from Asia Mmor, Rhodes, Cyprus, Syria

andPersia.
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This exceedingly handsome snake is found almost exclusively in the palm

o-roves edging the rivers. It does not appear to acquire its pure black co-

loration until over 4 feet in length.

It is a swiftly moving creature, climbing palm trees with ease and biting

with accuracy and animus when handled.

I have found lizard remains in the stomach of one ; the usual diet however

is certainly snakes. Near Bagdad, the only place where I had the oppor-

tunity of observing them in any numbers, the victim in the great majority

of cases was TarbopMs iberus. One specimen kept in captivity for several

weeks ate voraciously any small snake offered (usually Zam. daJiUi or

Zam. ventrimaculatus) eventually dying as a result of attempting to

swallow too large a specimen of the latter. They are thirsty creatures

drinking often and copiously from a saucer, occasionally immersing the

whole mouth in the process—C. M. I.

6. Zamenis clalilii, Fitz,

Bagdad (Capt. Ingoldby).

Habitat : S. E. Europe, Asia Minor, Transcaucasia, N.-W. Persia

Cyprus, Syria.

This most slender and beautiful snake is common in the palm groves,

frequenting the j^oimg thorny palm bushes where it ".an feed in reasonable

safety. Its food seems to be chiefly insects, occasionally small lizards.

Active in day-time only. All specimens refused food in captivity—C.M.I.

7. Zamenis ventrimaculatus, (xray.

Basra, Twin Canals at Sheik Saada, Esra's Tomb between Quarah and
Amara (Lt.-Col. Wall) ; Shaiba (Lt. Livesey) ; Faleya (Capt. Mac-
kenzie) ; Zobeya (Capt. Pitman) ; Bagdad (Capt. Ingoldby) ; Samash (Maj.

Lane) ; Baquba, N.-E. of Bagdad (E. W. E. Wouterz) ; Sheik Saad
(Sir P. Z. Cox), Basra (Maj. C. Christy).

Habitat : From the Euphrates to Kashmir and N.-W. India.

An active snake, most frequently met with on the desert at considerable

distances from water. The colour harmonises perfectly with the baked
earth of its surroundings—O.M.I.

8. Zamenis diadema, Schlg.

Basra, Bagdad, Twit Canals at Sheik Saad (Lt.-Col. Wall) ; Shaiba
(Lt. Livesey) ; Faleya (Capt. Mackenzie) ; Zobeya (Capt. Pitman)

;

Nasiryah (Lt. Livesey) ; Baquba (E. W. E. Wouterz) ; Daur (Capt. W.
M. Logan Home).

Habitat : From the Sahara and Arabia to Kashmir and N. W. India.
Very common throughout at any rate lower Mesopotamia. The markings

of the young persist in adult life—C.M.I.

9. Lylorhynchus diadema, D. and B,
Shaiba (Lt. Livesey); Faleya (Capt. Mackenzie); Awaz (Capt. E. S. Hearn).
Habitat : From the Algerian Sahara to Arabia, Syria and Persia.

10. Contiacollaris, Men..

Bagdad (Lt.-Col. Wall).
Habitat: Caucasus, Mesopotamia, Persia. A specimen from Muscat is

preserved in the Collection of the Bombay Natural History Society. T

now regard C. modesta, Mart, with the scales in 17 rows, as a distinct species.

11. Contia coronella, Schlg.

Shaiba, Zobeya (Lt. Livesey); Faleya (Capt. Mackenzie).
Halitnt : Was known from Syria and S. W. Persia.
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12. Tarbophis iberus, Eichw.
Bagdad (Capt. Ingoldby); Mesopotamia (Capt. Mackenzie).
The 6 specimens in the collection have the scales in 21 rows, as in Wall's

T. tessellatus (J. Bomb. N. H. Soc. XVIIl, 1908, p. 802) from S, W. Persia,
of which 1 have examined the type and which 1 cannot separate from T.
iberus*

Habitat: Caucasus, Mesopotamia, S.W.Persia.
Moves chiefly by night. Usually extremely sluggish and placid, allowing

itself to be picked up and handled without protest. One which I had kept
in a small box for two days before transfer to a cage was on removal
exceedingly aggressive, hissing and biting vigorously. The largest 1 found
was coiled in a bunch of dates, at midday, on the top of a tall palm
C.M.I.

13. CoelopeUis monspessulana, Herm.
Bagdad (Lt.-Col. W^all, Capt. Ingoldby).

Hahitat: Borders of the Mediterranean, eastwards to the Caucasus and
Persia.

Fairly common near Bagdad whenever vegetation is fairly dense.

Lives in holes, usually at the roots of bushes or palms. Most active at

night, but not infrequently seen moving in the shade by day, during the

great heat. Markings pretty constant, ground colour varying from bluish

gray to dark olive brown in specimens of equil size—C.M.I,

14. (7ce^owe Itis moilensis, Reuss.

Sodom, Sheik Saad (Capt. Ingoldby) ; Shaiba (Lt. Livesey).

Habitat : Northern Sahara, from Algeria to Egypt and Xubia, Arabia,

Western Persia.

One specimen sent me by Capt. Cheesman from Sodom near Sheikh Saad.

The skin between the dorsal scales is orange or bright brick-red colour.

On being disturbed the creature dilates its neck somewhat, producing a

striking appearance of a vivid flush as if the neck were aglow— C.M.I.

15. Psammopliis scJioJcari , Forsk.

Basra (Lt.-Col. Wall) : Shaiba (Lt. Livesey).

Habitat : Borders of the Sahara. Arabia, Syria, Persia, Baluchistan,

Afghanistan, Sind.

16. Naia morgani, Mocquard.
Shaiba (Lt. Livesey) ; Mesopotamia (Capt. Mackenzie).

Habitat : Previously known from Persia.

When Wall's description of Atmctaspis ivilsoni appeared in this Journal

(XVIII, 1908, p. 804, fig.), I concluded that his snake was identical with

Mocqar'd's Naia mcrgani (Bull. Mus. Paris, 1905, p. 78), and I entered

it in my notes as a synonym of that species, a conclusion fully confirmed

by a comparison with WalYs type specimen kindly entrusted to me by

M"-. Kinnear. Naia morgani is well characterized by its larger rostral, the

specnnens
blackish brown, a little paler beneath.

vi-tt lonr
Wall's Melanoseps macphersoni (Journ. Bomb. N. H. Soc. XVil. lt^U»^,

p. 27, fig.), from the Aden Hinterland, is a synonym of my Atractaspis

andersonii (Ann. and Mag. N. H. XVI, 1905, p .
ISO)-

* Tuphlops wilsoni. described as n&^ in the same paper, is, iu my opinion, a

synonym of T. vermicularis, Merr.
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VIPERID^.

17. Vipera lebetina, L.

Bagdad (Lt.-Col. Wall) ; Aushurn (Lt.-Ool. H. D. Piele).

Habitat: Morocco, Algeria, Tunisia, Cyclades, Cyprus, and South
Western Asia from Syria and Asia Minor to Baluchistan, Afghanistan and
Kashmir.

18 . Cerastes cornutus, L

.

Basra (Lt.-Ool. Wall); Shaiba(Lt. Livesey).

All the specimens, six in number, lack the horn-like scale above the eye
whence the species derives its name and which is more frequently present
than absent in North African individuals.

Habitat : Borders of the Sahara, Arabia and Palestine. Had not been
previously recorded from Mesopotamia.
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A LIST OF LIZARDS FROM MESOPOTAMIA.
COLLECTED BY MEMBERS OF THE MFSOPOTi^MIAN EXPEDITIONARY

FORCE, 1915 TO 1919.

BY

G. A. BOULENGER, LL.D., D.SC, F.R.S.

The following is an enumeration of the Lizards sent to the Bombay
Natural History Society's Museum during the Mesopotamia Expedition
which Mr. Kinnear has entrusted to me for identification. I have also
referred to the specimens presented to the British Museum by Capt. P. A.
Buxton, Major C. Christy, and Capt. C. L. Boulenger :

—

GECKONID.^.

1. Ceramodactylus dorice, Blanf.

Zobeya, Lower Mesopotamia (Capt. F, C. Fraser).

Habitat : Arabia, Mesopotamia, Persia.

2. Gymnodactylus scaber, Ptupp.

Amara (Capt. P. A. Buxton), Basra (Lt.-Col. F. Wall).

Habitat: Egypt, Arabia, Mesopotamia, Persia, Afghanistan, Sind.

3. Hemidaclylus flaviridis, Riipp. (coctoei,!). and B.)

Basra (Lt.-Col. F. Wall, Lt.-C-l. F. P. Connor).

Habitat : Coasts of the Red Sea and of the Persian Gulf, Socotra, Mekran
Coast, India, Burma.

EUBLEPHARIDx*:.

4. Eublepharis macularius, Blyth.

Mesopotamia (Capt. H. T. Mackenzie).

Habitat : Mesopotamia, Persia, Transcaucasia, Baluchistan, Punjab, Sind.

AGAMID.*:.

5. Agamapersica, Blanf.

Euphrates Barrage (Capt. C. R. Pitman), Faleya, Euphrates (Capt. F, W.
Mackenzie), Bagdad (Capt. R. W. Kingston), Amara (Lt.-Col. F. P.

Connor), Zobeya (Capt. P. C. Fraser).

Habitat : Mesopotamia, Persia.

6. Agama ruderata, Oliv.

Faleya (Capt. H. L. Mackenzie), Amara (Lt.-Col. F. P. Connor), Zobeya
(Capt. F. C. Fraser, Lt. T. R. Livesey), Basra (Lt.-Col. F. P. Dickinson,

Maj. E. H. Martin).

Habitat : Asia Minor, Syria, Arabia, Mesopotamia, Persia, Sind. Also

Egypt and Nubia. A. pallida, Reuss, should be regarded as a variety of

this species, as some of the specimens from Mesopotamia tend to show.

7. Agama nupta, De Fil.

Mesopotamia (Capt. H. T. Mackenzie).

Habitat: Mesopotamia, Persia, Baluchistan.

8. Phrynccephalus maculatus, Andera.

Zobeya (Capt. F. C. Fraser).

Habitat : Mesopotamia, Persia, Baluchistan, Afghanistan.

9. Uromastix microlepis, Blanf.

Zobeya (Lt. T, R, Livesey), Mesopotamia (Lt.-Col. F. P. Connor).

Habitat : Head of the Persian Gulf.
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VARANID^.

10. Varanus grisens, Y>a,\xd.

Nasariyeh (Oapt. C. R. Pitman) Mesopotamia (Lt.-Col. F. P. Connor).

Habitat : North Africa, South-Western Asia from Arabia and the Caspian

Sea to North-Western India.

AMPHISB^NID^.

21. Pachycalamuszarudnyi, Nik.

Shaiba Lezait (Lt. T. R. Livesey).

Originally described from Western Persia, under the name of Di^^omefc^on

zarudnyi, Nikolsky, Ann. Mus. Zool. St. Petersb. X. 1906, p. 68. A speci-

men from the Island of Manama, Persian Gulf, was presented to the British

Museum by Dr. G. K. Monami in 1910.

LAOERTID.*].

12 . Acanthoclactylus hoshianus, Daud.

Var. asper, And.
Basra (Maj. C. Christy).

Var. euphraficus, Blgr.

Ramadieh, Euphrates (Capt. C. L. Boulenger).

An interesting new form, described by me in the Annals and Magazine,

Nat. Hist. (9) iii. 1919, p. 549.

Habitat : North Africa, Arabia, Syria. Had not been recorded from

Mesopotamia before.

13. AcantJiodadylus scutellatus, And.

Basra (Maj. C. Christy).

Habitat : North Africa, Senegambia, Arabia, Syria. First record for

Mesopotamia.

14. Acanthodactylus fraseri, Blgr.

A new species, discovered by Capt. F. C. Fraser at Zobeya and described

in this Journal, XXV, 1918, p. 373.

15. Eremias brevirostris, Bland.

Faleya (Capt. F. W. Mackenzie), Zobeya (Lt. T. R. Livesey), Ramadieh
and Desert of Tel Jebarrah (Capt. C. L. Boulenger).

The types of this species are from Karabagh in the Punjab and Turn
Island in the Persian Gulf. The lizard has since been found in Persia

near Bushire and in Syria {E. hernouUii, Schenkel), and I refer to the same
species one of the specimens from Dasht in Baluchistan included by Blan-
ford under his Mesalina pardalis.

16. Ophiops elegans, Men.
Var. ehrenbergii, Wiegm.
Ramadieh, Euphrates, (Capt. C.L. Boulenger).

Var. persicus, Blgr.

Sharoban, N.-E. of Bagdad (Capt. C. L. Boulenger).
Var. mizolepis, Stol.

Euphrates at Suk esh Shuyak and on road from Felujah to Ramadieh
(Oapt. C. L. Boulenger).

Amara (Capt. P. A. Buxton), Basra (Lt.-Col. F. Wall).
The rauge of this lizard extends from Constantinople and Tripoli to

N.-W. India. The var. mizolepis was originally described from the low coun-
try.S.W. of Karabagh, on the Indus, and was found at Basra by Blan-
ford; specimens from Haifa in Palestine also appear to be referable to it.
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SCINCID^.

17. Mabuia vittata^ Oliv.

Amara (Capt. P. A. Buxton), Mesopotamia (Capt. C. R. Pitman).
Habitat : Algeria, Tunisia, Lower Egypt, Syria, Cyprus, Asia Minor,

Mesopotamia,

18. Muhuia septemtoeniata, Reuss.

Amara (Lt.-Col. Connor, Capt. P. A.. Buxton), Basra (Lt.-Col. F. Wall,
Lt.-Col. F. P. Connor), Ramadieh, Euphrates (Capt. C. L. Boulengere).

Habitat : Erytrea, Arabia, Syria, Asia Minor, Transcaspia, Mesopotamia,
Persia, Sind.

19. Ablepharus brandti, Strauch.

Amara (Capt. P. A. Buxton), Basra and Suks-esh-Shuyek, Euphrates
(Capt. Boulenger).

Habitat : Bokhara, Samarkand, Mesopotamia, Persia, Baluchistan^

Punjab, Sind.

20. Eumeces schneideri, Daud.
Mesopotamia (Capt. H. T. Mackenzie).
Habitat: Tunisia, Egypt, Syria, Cyprus, Asia Minor, Transcaspia, Meso-

potamia, Persia, Baluchistan.

21
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A NOTE ON THE SPECIES OF THE GENUS MYCALESIS
(LEPIDOPTERA), OCCUEEING WITHIN INDIAN LIMITS.

{With four Pieties.)

BY

Lt.-Colonel W. H. Evans, E.E.

1. Having found it impossible to classify satisfactorily the species of the Galy-

sisme and Samanta groups of the genus Mycalesis, I asked my friends to try and
assemble some material for me. Led by the late Messrs. Hannyngton from Coorg

and Ellis from Burma, by General Tytler from Manipur, Mr. Mackwood from

Ceylon and followed by several others, my appeal met with a generous response

and before the war I had accumulated a very considerable amount of material

for investigation. I dissected the genitalia of about 400 males and had prepared

the accompanying plates showing venation, primary and secondary sexual

characters. Unfortunately the war broke off my investigations and it has been

a little difficult to pick up the threads again after an interval of 5i years.

2. Up to the present the so-called genus Mycalesis contains the following
" genera "or " sub-genera " and species described from Indian limits ; the first

named species is the " type " in each case.

(1) Virapa ; anaxias ; adamsoni.

(2) Samundra ; anaxioides.

(3) Oareris ; sanatana.

(4) Sadarga ; gotama.

(5) Suralaya ; orseis.

(6) Mydosama ; fuscum.

(7) Calysisme ; 7nineus ; persens ; perseoides ; subdita ; visala ; rama; evansii

.

(8) Myrtilus ; mystes.

(9) Telinga ; adolphei ; oculus.

(10) Culapa ; mnasides.

(11) Pachama ; mestra ; suavolens.

(12) Samanta ; malsara ; watsoni ; nicotia ; mAsenus ; heri,

(13) Kabanda ; malsarida.

(14) Nissanga ; patnia.

(15) Loesa ; oroatis.

Except that the 3 last named species under Samanta appertain rather to Pa-
chama, the above groups, which are based on the venation and the secondary
sexual characters, form a very natural arrangement. I think, however, that the
employment of subgenera is now generally considered undesirable. For the

purpose of classifying the species in the genus, the first step needed is a careful

analysis of all the features at all stages ; the next step is the arrangement of the
species in as natural an order as is possible ; the final step is the production of a
key, whereby the species fall into certain groups, which can be designated by
letters, numbers or Latin or English names. We all realise that any linear arrange-
ment is bound to be unsatisfactory, as it is opposed to the whole system of evolu-

tion, but it is the only thing to be done. I consider that all the species mentioned
above should be included under one genus, which may be called Mycalesis for

the present, though eventually this name will have to be restricted to the African
species with naked eyes and culapa used for the hairy-eyed Asiatic species.

The genus Orsotricena has sometimes been included under Mycalesis, but its

smooth eyes, venation, primary and secondary sexual characters, as well as its

facies, entitled it to full generic rank, which Bingham very rightly accorded it.

3. The results of my investigations are embodied in the key at the end, where
the outstanding features of each species and race are summarised. Most of these
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features have been dealt with by other authors and the only point that I wish
to draw attention to is the correlation between certain of the secondary sexual

A—Forewing below a nacreous patch of variable size above the dorsum
usuaUy contauung an oval cavity lying along vein 1 filled with androconia • this
feature is correlated with an almost exactly similar one on the upperside of the
hindwing, situated above vein 7 at its origm ; over the androconial patch on the
hindwmg there is an erectile tuft of fine, long, hairs sprmging from ^vithin the
cell. The actual androconial patches or brands may be missing in certain
species, but the nacreous areas on both wings and the hair pencil on the hind-
wing are present in all species of the genus.

B—Forewing above an elongated cavity along the middle of vein 1 filled with
androconia and covered by a hair pencil springmg from nearer the base; this
pencil is moveable in the plane of the -ning, but is not erectile ; it is usually
tucked into a narrow slit along the centre of the androconial patch ; on the
underside of the forewing the patch appears as a raised lump. Correlated with
this feature are certain distortions and swelUngs of the vems of the hindwing.
This character is present in a greater or less extent in Moore's genera Virapa,
Samundra, Gareris, Sadarga and Sicralaya.

C—A few species have developed additional features, which are referred to in
the key.

4. The Calysisme group is dealt with in the next paragraph ; the following
notes deal with the remaining groups :

—

(a) anaxias was described by Hewitson from South India. Fruhstorfer
gives cemate as the race from Burma, stating that it differs from the Sikkim
form in being larger, having the outer margins broadly paler and in that the pre-

apical band is yellow rather than white ; I have only one male of anaxias from
Burma (Tavoy), which has the band slighly yellower and wider, but a more exten-
sive material might perhaps justify the name cemate. South Indian specimens
diflPer, however, constantly from specimens from X. E. India in that the brand
on the upperside of the hindwing is black instead of white ; above the white
band is broader in the male, while below this band is sharply defined outwardly
by an apical brown area and not diffused into a pale yellow apical area, as is the

case with the Northern dry season form. I therefore propose the name miranda
for the anaxias race flying from Sikkim to Manipur. I have no specimens of an
anaxias form from the Xicobars, but I would like to point out that the descrip-

tions given by Doherty and Bingham of manii differ so greatly that they hardly

seem to refer to the same insect.

(6) sanatatm is considered by Fruhstorfer to be a race of the Chinese francis-

ca. Specimens from S. Burma have the hindwing prolonged and are paler

;

they are probably what Fruhstorfer calls gomia, but his description and locality

for this race are very obscure. I consider Tytler's albofasciata to be a high

elevation race of sanatana ; it is closely allied to Leech's magna from S. China.

(c) nudgara is given by Fruhstorfer as the Tenasserim race of nicotia ; I have

no specimens to enable me to confirm the differences he mentions.

{d) The malsara group has been cleared up by General Tytler in B. N. H. S.

XXIII, 226, but I think that my loatsoni should be sunk to Cramer's mamerla,

if Fruhstorfer's figure in the Macro-Lepidoptera is correct. In Tenasserim. as

seems to occur with other species of this genus, the forewing is prolonged at the

apex and the hindwing at the tornus, while the outer margin is scalloped ;
the

shape agrees -with what Fruhstorfer calls annamitica but the secondary sexual

characters are not so highly developed; it might stand as annamitica, for the

present.

(e) perna, surkha and 7iauti!us are considered to be the Indian races of the

Malayan mnasides, oroatis and orseis ; charaka is a race of the Chinese gotama.
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5. In the Calysisme group rama and evansii are easily separated, but the re-

mainder afiord one of the most difficult problems in the study of butterflies ;

males may be dealt with more or less satisfactorily, but the females in some cases-

are almost impossible to separate. An additional complication is that in S.

India several species fly in 3 forms—normal dry season, normal wet season,

and an intermediate form, with complete, but reduced oceh. I started off by

dissectiag the genitaUa of nearly 300 males and then, taking into accoimt the

various features and localities, arranged them over labels bearing the names-

given in the key.

(a) perseus occurs throughout the area and I have no difficulty in separating

this species in either sex. The Southern form differs as detailed in the key.

(&) mineus also occurs throughout the area and the Southern race always

rims smaller ; the intermediate form occurs in this species in North India as well

as in South India. The diffused ring of the ocellus seems to separate this

species fairly satisfactorily from everything except igilia, but here the angu-

lation of the discal band on the forewing below serves to distinguish the latter

species.

(c) igilia is what Bingham described as a variety of perseoides from Kathle-

kan, Mysore, and on the strength of this description Fruhstorfer gave it the name
igilia, placing it as a race of perseoides. I have a long series from Coorg and a

specimen from Travancore. It has nothing to do with the Burmese perseoides

and is a very well defined species with a very restricted locaUty. It fhes with

orcha but not apparently with subdita.

{d) mercea is an isolated species fljdng in Pachmarhi with visala, from which

it is easily separated by its smaller size and the tessellated border of the hind-

wing. I found it common in October 1910, just when the dry season brood was
out in full swing and a few individuals of the wet season form were stiU about ;

curiously enough aU the fresh males were of the intermediate form and all the

females normal dry season.

(e) perseoides is an isolated species from Burma and is common in the neigh-

bourhood of Rangoon. It is easily recognised in the male, while the pecuhar,

dull ochreous tint on the underside of the dry season form is very characteristic,

being found also in mystes.

(J) visala—I have from Pachmarhi, Sikkini to Burma and the Andamans. It

is a weU defined species as regards the secondary sexual characters of the male:

and the pointed forewing of the dry season female ; wet season females are very

difficult to separate from khasia. I do not think that it occurs south of Pachma-
rhi, specimens recorded from South India being either subdita or orcha. Fruh-

storfer makes a point of the venation of visala differing from that of its alHes,but

I cannot find any appreciable constant difference, though individuals differ to

a certain extent. The Pachmarhi dry season form differs from N. Indian forms

in having the band ©n the underside of the forewing a good deal shorter, while-

the discal line on the forewing above is very prominent. It is rare east of Sik-

kim, where its place appears to be taken by khasia. From Burma I have very

few specimens, but Fruhstorfer's name neovisala seems justifiable.

(gf) subdita—I have from Ceylon, where it is the only form of this group and
from a few locahties in South India, where it seems very rare. The differences

between it and orcha are given in the key ; they are not very considerable and^

but for the differences in the male genitaha, I should not have separated them ;

had subdita been confined to Ceylon, I would have treated it as a race of orcha.

(h) khasia and rnxha are very alike and, but for the fact that orcha occurs in.

an intermediate form, I would not have separated them as races.

6. Several authors have hinted that the various species of Mycalesis inter-

breed. I do not agree ; races no doubt do, where they meet.butto me the essen-

tial definition of a species is that it does not interbreed with another species. It-
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is probably impossible to evolve any theory to account for the development of
the very closely allied species of the Cahjsisme group, but something on the fol-
lowing lines may have taken place, perseus and 7nineus I take to be the oldest,
the former having remained pretty constant and not developed into other
species, mineusis an insect of the plains and in the dim distant past it developed
into 2 races (a) and (b) whose areas became cut o£f but again became re-united after
sufficient time had elapsed to establish the races as species, mineus (a) preferred
the plains, while mmeus (b) preferred the hills, where, as these elevations became
elevated and separated from one another, it developed into a number of local
races, say b' to b". Eventually changes in the earth's crust, temperature, etc.,

permitted these races to extend into one another's area; some no doubt re-united,

while others led a separate existence, entitUng them to be ranked as species

mineus hl^siibdita developed in Ceylon, whence it has spread to the continent,
where it refuses to interbreed with its cousins, but finds it difficult to maintain
its existence in face of the competition prevaHing. mineus h'-=igilia, h^^mercea
and h^=perseoides have not spread into other areas, but refuse to interbreed

with their invading relations, mineus h'^visala developed in Sikkim and has

successively invaded the Central Provinces, but its penetration eastwards has

not met with the same success, mineus h''^=khasia developed perhaps in Assam,
whence it has very successfully invaded S. India and Burma. It is the most
abundant species as far as my experience goes.

7. Regarding the plates .• they have been drawn by mj'self and are , I am
afraid, very crude. The intention of the plates showing venation is only to illus-

trate the features mentioned in the key ; no other conclusions should be drawn

from them. A study of the plates depicting the genitaha will, I think, be worth-

while ; they bear out to a certain extent Moore's subgenera and the arrangement

adopted in my key. Where more than one example for a species has been taken,

it must not always be assumed that the genitaha differ with the locahty, as may
seem to be indicated by the drawings ; I have tried to represent, as far as pos-

sible, the variations that occur in the species ; in some instances, however, there

is no doubt that the locaUty does affect the genitaha very considerably. In some

species, e.g., nicotia, the clasps vary very considerably with individuals, but the

tegumen and the hooks are pretty constant. The difference in the hooks between

the closely aUied malsara and lepcha is very noticeable, beihami and davisonii have

clasps more related to nmmerta than to lepcha, whose genitalia differ greatly with

the locality, but their facies lead me to regard them as races of lepcha. The

teeth at the upper edge of the clasp are much finer ui malsara than in lepcha. The

clasp of mnasicles and the hooks of patnia are very extraordinary. It will be

seen that the Cahjsisme group is a very definite one and, as one might imagme

from their facies, the clasps resemble one another very closely, except ihsA, evansii

is very distinct, igilia and mineus are aUied to one another and well distinguish-

ed from the rest, subdita from its clasp is easily distinguished from the otherwise

almost inseparable orcha. The clasp of perseoides is variable and approaches

that of visala, it is curious how very different the clasp of imjstes is to any member

of the Calysisme group though females are quite difficult to separate.

8. The following abbreviations have been used in the key :—

A, B, C refer to the secondary sexual characters, see para 3.

V refers to the venation. v'=vein No. 1.

f=forewing and h=hindwing. j . • j •

upf, unf, uph, unh,=upper and underside of the forewing and hmdwmg res-

pectively.

DSF & WSF=dry and wet season forms.

dcv^=discocellular vein.

The figures given after the locahties represent the average expanse in mohes

and decimals of an inch of males and females respectively.
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Key to the Indian Mycalesis.

1. (10). B—present. V—origin 10 f at or near end cell.

2. (3.6.9). F—above unmarked, dark brown; below outer area paler,

lilacine in WSF, lilacine and yellow in DSF. A—f no brand ; h brand white,

tuft pale yellow. B—f brand black, prominent both sides ; tuft black, bases

dark brown, from either side of v^ ; h origin v" pushed back to before middle

of cell, rendering upper dcv very long and concave. C—absent. V—h 3 & 4

from end cell ; 6 & 7 well separated in $ .

adamsoni, Wat. Manipur—N. Burma. 1.8—2.0.

3. (2.6.9). F—above pre-apical white band.

4. (5). C—absent. V—as 2.

a. F—inner edge apical band midway between apex and end cell.

a}, F—above no prominent ocelli ; below as 2. A—f brand small, black ;

h tuft pale yellow. B—as 2.

«-. A—h brand black.

artaxias anaxiaSyHew., S.India. 1.9—2.1.

b^. A—h brand pale yellow.

a^. see 6'.

anaxias miranda, nov. Sikkim—Assam. 1 .
8—2 . 0.

6^. F—above paler outwardly, apical band yellowish.

anaxias cemate, Fr. Burma. 1 .
8—2 . 0.

6^. F—upf prominent ocellus in 2, sometimes also in 5 and in 2 uph. Be-

low uniform brown ; h discal band obscure in c^ , irregular and white

in 5 . A—as 2. B—f brand and tuft very obscure ; h venation as 2.

anaxias radza, M. Andamans, 1.8—2.0.

b^. F—apical band broader, inner edge extends nearly to cell.

anaxias manil, Doh. Nicobars.

5. (4). C—f obscure pale patch between bases 3 & 4 ; h prominent black

atch between bases 5 & 7 ; costa h very arched. A—as 4a^. B—f brand and

.;ft brown and only above v^; h v" pushed back as well as 7 and basal half of 6

swoUen. V—h' & 4 from end cell ; 6 & 7 from a point in the 2 • F—"pf

ocellus in 2 more or less apparent ; below as 2.

anaxioides, Mar. S. Burma. 2.2—2.5.
6. (2.3.9). F—above brown, pupiUed ocellus in 2 f at least ; unf never an

ocellus in 3. A—f brand small, brown ; h brand and tuft brown. C—absent.

7. (8). V—h v' from end cell. B—as 2.

a. F—below discal band lilac ; upf usually ocellus in 5, none uph.

a\ Seeb\
francisca sanatana, M. Kilu—^N. Burma (below 6,000 ft.). 2.0—2.2.

¥. F—paler, h prolonged.

francisca gomia, Fr. S. Burma. 2.0—2. 2.

b. F—below discal band white ; upf prominent ocellus in 5, and sometimes

in 2 & 3 uph.

francisca albofasciata , Tyt. Manipur (above 6,000 ft.). 2,1—2.2.

8. (7). V—h 3 from before end cell. B—f no brand, tuft very obscure ;

h upper dcv as in 2, but swollen. F—pale brown ; upf ocellus in 2 large and pro-

minent, also one in 5 ; uph no ocelli ; below pale brown, inwardly darker in

DSF, discal band white.

gotama charaka, M. Assam—Burma. 1.8—2.0.

9. (2.3.6). F

—

(S above purple glossed, no pupilled ocelli ; ? pale brown,

all ocelli show through and are pupiUed obscurely ; below pale ochreous, discal

lines dark brown. A—f brand brown, medium size ; h brand long, brown ;

tuft dark brown. B—f tuft brown, obscure and no brand ; h origin v'' pushed

back, but dcv is straighter. C—f dorsum very convex ; h large black patch

between bases 2—4.

orseis nauitlus, But., Naga Hills—Burma. 1.9—2.1.
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10. (1). B—absent.

11. (52). V—origin 10 at or near end cell, f.

12. (33.51). V—origin 3 h at or just beyond end cell.

13. (14). V—f dcv between 4 & 5 nearly straight. F d' above dark
brown, ocelli show through unpupilled

; 9 pale brown, all ocelli show through
complete with pupils and rings. Below ochreous, with 2 prominent fulvous
bands. A^—f no brand ; h no brand, only a cavity ; tuft white. C—h v" swol-
len at the base.

fuscum, Fd., S. Burma. 1.7—2.0.

14. (13). V—f dcv between 4 and 5 concave and angled.

15. (30). F—above normally only an ocellus in 2f (except 18. a) very rarely

an ocellus in 5 f or 2 h (usually so in 28), but never more than one ocellus h.

16. (29). V-—h 6 and 7 well separated at the base ; lower dcv at an angle

to v'. C—absent. A—tuft pale yellow.

17. (20.27 .28). A—f small brand placed centrally under the origin of v-.

18. (19). A—h brand black ; f black ; very small. F—ocellus upf never

ringed ; unh ocellus in 3 shifted prominently out of line towards termen ; unf

WSF curved series of ocelli in 2, 3, 4 and 5 ; DSF termen f straight or slightly

concave.

a. F—above usually unmarked in WSF. Smaller.

perseus typhlus, Fr., Ceylon—Himalayas and Bengal. 1.6—1.9.

b. F—above always with a pupilled ocellus in 2 f . Larger.

perseus perseus, F., Kangra—Burma. 1.7—2.0.

19. (18). A—h brand salmon pink or brown ; f small, dark (or rarely pale)

brown. F—ocellus upf situated in a more or less pale area, outwardly and in-

wardly defined by a narrow dark line ; the ocellus ring diffuses into this area

and is never narrow, of uniform width or sharply defined.

a. F—WSF often very dark below and with small ocelli. DSF pale area

often very extensive.

mineus polydecta , Cr., Ceylon—Bengal. 1 .
7—2 . 0.

6. F—larger.

mineus mineus, L., Kulu—Burma. 1.8—2.1.

c. F—darker ; ocelli below larger.

mineus nicobarica, M., Nicobars. 1.8—2.1.

20. ( 17 . 27 . 28). A—f brand extends from under origin v" to at least under

origin v' and often much further.

21. (24). A—f brand in WSF extends to beyond outer edge of the discal

band ; in DSF to under origin of v' or v' , but if not through the discal band,

the latter is bent outwards between v^ and v^ and sharply angled at v'.

22. (23). A—h brand brown or pale yellow ; f brand pale yellow or brown

in DSF ; in WSF inner half brown and outer half pale yellow. F—resembles

19. a as regards the pale area upf in the DSF but unf discal band always

angled at v^ in DSF and always up to v^ in WSF, being outwardly curved

before reaching it.

iOT7ia,Fr., Travancore, Co org, Mysore. 1.6—1.9.

23. (22). A—h brand pale brown ; f usuaUy pale brown, sometimes brown

especially in DSF from the C. P. and Burma.
, ^^^^ ^ ,„rq«H .

a. F-DSF apex sharp pointed and termen straight ; WSF more rounded ,

WSF ocellus above large and well defined.
, o o q

visakt visala, M., Central Prov., Kumaon—Assam, l-^^^-*'

b. F—apex more rounded ; $ not distinguishable from ^bc.

visala neovisala, Fr., Burma. 1 .
9—2 . 2.

c. F—apex rounded ; much darker.

visala andamana , M., Andamans. 1.8—2.2.
„u ^ff^n ,in tr. it •

24. (21). A-f brand never to beyond discal band, though often up to it ,

discal band never angled at y\
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25. (26). A—^h brand black. F—^WSF ocellus above with, rather broad
and prominent yellow ring ; unf discal band reaches costa ; apex f very rounded.

DSF always more or less ocellated and with a wavy post-discal line beyond the

ocelli more or less apparent.

^erseoides, M,, S. Burma. 1.8—2.0.

26. (25). A—h brand pale yellow.

a. F—above sub-terminal pale Kne is followed by 2 dark Unes separated by
a pale line and followed by the cilia, the inner half of which are pale and
the outer haK dark. In 19 this feature occurs more or less, but at any
rate on the forewing of the $ the pale line is preceded by a prominent
dark line bordering the ground colour. Above the ocellus has a narrow
well dejfined ring, though often obscure ; unf nearly always an ocellus

in 1. WSF black below.

suhdita, M., Ceylon, Nilgiris, Madras, Orissa. 1.8—2.0.

6. F—f apex very rounded ; h termen very scalloped and almost caudate
at v^. 5 termen f chequered. S DSF always ocellated ; $ very varie-

gated.

mercea, nov. Pachmarhi (C. P.). 1.7—1.9.

c. Occiirs in 3 forms, wet, intermediate and dry.

Mas^a orcAa, Evans. Palnis, Coorg, Mlgiris. 1.8—2.0.

d. Occurs in 2 forms only, wet and dry.

Tchasia Ichasia, Evans. Assam—Burma. 1.9—2.1.

27. (17 . 20 . 28). A—f and h brand silvery white, hard to see on the nacreous
ground. F—above dark ferruginous ; ocelli ringed fulvous ; usually ocelli in 5

f and 2 ii above ; below ochraceous with broad yellow discal band.

mma, M., Ceylon. 1.9—2.2.

28. (17.20.27). A—f no brand ; h brand dark brown, tuft reduced. F—
below pale brown, discal band broad, pale yellow. Wings very rounded.

evansii, Tyt., Manipur. Assam. 1.8—2.0.

29. (16). V—^h bases of 6 and 7 approximate, lower dcv in line with v''

F

—

DSF dull ochreous below, always more or less ocellated. A—f no brand and
h no brand, tuft white. C—^h white brand below origin v*', covered by recum-
bent tuft black hairs rising beyond middle of cell ; v^ swollen and covered by
recumbent tuft of black hairs.

mystes, DeN., Manipm-—N. Burma. 1.8—^2.0.

30. (15). F—^normally 3 oceUi uph (may be 2 or 4). Above very dark
ferruginous brown. A—^h brand black, tuft brown. V—5 and 6 well separated
at base.

31. (32). F—above large ocellus in 2 f and ocelli h ringed fulvous ; unringed
ocellus in 2 f. A—no brand f, tuft h very inconspicuous.

adolphei, Guer., Nilgiris, Coorg. 1.9—2.2.

32. (31). F—^large ocellus in 2 f on a wide fulvous area ; ocellus in 5 f

minute or absent ; h ocelli ringed fulvous or on a fulvous area. Termen h caudate
at V*. A—f brand small, black.

oculus. Mar., Palnis, Travancore. 2.0—2.4.

33. (12.51). V—origin V' before end of cell.

34. (45 . 50). F—above pupilled ocelli present in 2 and 5 f and 2 h (5 f somS'
times absent in 39).

35. (36). F—below dark discal line. Apex f produced. Above ochreous
brown ; ocellus in 2 f very large, with broad yeUow ring ; minute oceUi 5 f and
2 h. Below pale. A—f no brand but prominent square white patch in the
usual nacreous area ; h. brand golden brown, tuft bright yellow. C—absent.

mnasicles perna, Fr., S. Burma. 2.3—2.7.

36. (35). F—below pale yellowish discal band.
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37. (38). F—below uiiiform, unmottled. Cilia white. Above prominent
ocellus in 2 and 5 f and 2 h ; 5 f slightly larger than 2 h and slightly smaller than
2f. A—f brand small, pale yellow ; h brand pale yellow, tuft pale brown. C—
long erect dense brown hairs along basal portion v^ h.

suavolens, Wm., Sikkim—N. Burma. 2.3—2.7,

38. (37). F—below basal portion mottled. C—absent.
39. (40). F—cilia white. Above ocelU small ; 2 f and 2 h equal, 5 f minute

or absent. Below f in addition to ocellus in 2 only 2 obhquely placed apical ocel-

li ; h ocellus in 3 absent. A—f brand minute, black ; h brand small, black;
tuft brown.

a. F—upf white discal band obscure.

mestra vetiis, Fr., Sikkim, Bhutan. 2.5—2.7.

b. F—upf white discal band prominent.

mestra mestra. Hew. , Assam. 2 .
5—2 . 7.

40. (39). F—ciha pale bro-mi. Above ocelh larger ; 5 f and 2 h equal, 2

f much lai'ger. Below ocelli complete and f all in line.

41. (42). F—uph in addition to ocellus in 2, always one in 3 and usually

in 4, rarely also in 1. upf ocellus in 2 very large. A^f no brand ; h brand black,

tuft brown.

heri, M., Kumaon—Bhutan. 2.5—2.8.

42. (41). F—uph rarely more than the ocellus in 2, if more very small.

43. (44). F—below outer basal area before discal band nearly black, mot-

tling confined to the base. A —f brand small salmon ; h salmon tuft yellow

brown.
misenus,!)'^^., Sikkim—Assam. 2.3—2.5.

44. (43). F—below brown all over and mottled up to discal band ; ocellus

in 2 upf much larger than the rest. A—brands f and h and tuft black.

a. See 6.

nicotia nicotia. Hew., Mussoorie—Burma. 2 . 1—2 , 3.

6. Above ocelli larger ; below band wider.

nicotia nudgara, Fr., Tenasserim. 2.2—2.4.

45. (34.50). F—above ocelli blind. Below mottled ;
pale yellow or white

discal band. A—f and h brands black, tuft brown. C—absent.

46. (47). F—above white discal band clearly defined.

malsara, M., Sikkim—Burma. 1.9—2.1.

47. (46). F—above white band not visible.

48. (49). F—upf nearly always sub-equal ocelli in 3 and 5 as well as the

normal one in 2 ; rarely an ocellus in 1. ujjh always an ocellus in 2 and 3 even

when the ocelli upf are reduced to a single one in 2. Cila brown.

a. see b.

mamerta mamerta, Cr., Assam—Burma. 1.8—^2.0.

h. wings more elongated ; termen h very scalloped.

mamerta annamitica, Fr.. Tenasserim. 1.9—2.1.

49. (48). F—upf normally no ocellus in 3, if present smaller than the

ocellus in 5 ; uph there may be oceUi in 2 and 3 but always absent if the

ocellus in 5 f is absent.

a. Cilia white, prominently chequered at ends of veins.

lepcha davisonii, M., Palnis, Animalai hills. 1.8—2.0.

b. Cilia brown. Band below mde, outwardly ill-defined.

lepcha bethami, M., Central Prov. Orissa. 1.8—2.0.

c. Ciha brown. Band below narrow, thread like or obsolete towards costa t.

lepcha lepcha. M., Kulu—Kumaon. 1.8—2.0.

d. Cilia white, not chequered. Very dark above and below.

lepcha kohimensiSjTyt., Ass&m.—Burma. 1.8—2.0.

50. (34.45). F—above unmarked, prominent double ante-termmal Ime ;

below uniform, discal band lilacine ; ocelli in 2 and 3 h larger than the rest.

22
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Wings very rounded. A—f brand absent or minute, dark ; h. brand black ; tuft

brown, inconspicuous. C—h bases 2, 3 and 4 slightly swollen and covered with

scattered erect hairs.

malsarida. But., Assam. 1'8—2*0.

51. (12.33). V—origin v' far beyond end cell h. A—f no brand ; h brand
black ; tuft pale brown. C—absent. F—above dark bi'own, ocellus in 2 f set

obliquely at lower, outer, edge of a pale area ; minute ocellus in 5 f (often absent)

;

these ocelU pupilled ; no ocellus h. Below not mottled.

a. F—^pale area above fulvous and a broad fulvous patch in cell f. Below
fulvous.

patnia patnia, M., Ceylon. 1*5—1*7.

b. F—pale area above white and not in cell. Below rather pale brown.
patnia junonia, But., South India. 1 .

6—1 . 9.

52. (11). V—^f origin v" well beyond end cell. A—f small dark brand
h brand pale yellow ; tuft pale yellow. C—h small dark brand above origin

v''" ; v^ distorted towards v^ resulting in a fold of the wing, over which there is

a recumbent tuft of brown hairs. F—above brick red, blind ocellus in 2

;

below very dark, not mottled.

oroatis surkha. Mar., Tenasserim. 2*0—2*2.
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SOME NOTES ON THE GENUS GAPRIMULOUS
{NIGHTJARS) IN THE PUNJAB.

BY

Hugh Whistler, F.Z.S., M.B.O.U.

With a note on the Nightjars of Sind by Dk. C. B. Ticehubst.

It has for some time past been apparent to me that our knowledge of the
Nightjars or Goatsuckers which appear in the Punjab is most incomplete.
The reasons for this are not far to seek. In the first place the genus
is a very difficult one to study from the nocturnal habits of its members,
and the fact that so far as my experience goes it is almost impossible to
distinguish the various species in the field unless the call notes are heard
and recognised. Secondly, even after an individual has been shot, specific

identification is not by any means easy unless the observer has previous

acquaintance with the dift'erent kinds, or has specimens available for com-
parison ; as the various characteristics do not readily lend themselves to

written description.

Thirdly in addition to the above special reasons there is the general fact

that, until late years, the Punjab has been neglected Ornithologically

as much as any provincial area of India.

Accordingly 1 recently collected all the records that were within my
reach so far as they concerned the Punjab (in the political sense including

certain mountain areas), or other contiguous areas, which might be expected

to throw light on the status of the birds in the Punjab. The result was to

show very clearly that in none of the six species concerned was our know-

ledge in any way complete ; indeed as regards several it is most incom-

plete. It then occurred to me that it might be of interest to publish the

result of my survey in the hope and belief that a clear view of these woeful

gaps might encourage the placing on record of individual records or other

particulars of interest, which must be within the knowledge of many of our

members. The size of the country, the sparseness of the European popu-

lation, the fact that such population is mainly oflicial and very busy, and

the entire absence of scientific proclivities amongst the Indian population,

are such that there is no possibility of the general and exhaustive know-

ledge of the avifauna which exists in the British Isles. It is therefore all

the more incumbent on those of us who are interested in the subject to

place in print such facts that come to our notice in order that they may be

available for the next observer in the area. In England the Ornithologist

everywhere is the heir to an exhaustive literature and an oral tradition,

and generally a personal introduction to the study of his scieuce. In In-

dia each observer in each district starts afresh, or after a considerable gap

of some twenty to forty years, and has to assist him but a scanty literature.

Under these circumstances there cannot be too strongly impressed on every

one the value and importance of recording observations however discon-

nected or fragmentary. ,

In these notes I have not touched at all on questions of plumage or oology,

but on these points too, more information is badly required. Writing, far away

from Museums and Libraries, with only a portion of my own books ana

specimens available I have doubtless overlooked some records, and snoum

be grateful to any one who would bring them to my notice. As i Have tnea

to emphasise above, this article is intended to emphasise not our kno^iejjg®'

but our lack of it, in the hope that some of the gaps may be quickly hllect.
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The Key gi^^en below may perhaps be a useful supplement to that given

in the " Fauna of India Birds", (Blanford and Gates) on which individual

specimens do not always work out correctly.

Finally I would urge all members interested to endeavour to obtain and
submit for competent identification any Nightjars about which they are

doubtful, especially all Nightjars which are caught at sea on board ship on

the voyage between India and England. Nightjars frequently come aboard

and often can be caught.

KEY TO PUNJAB MEMBERS OF THE GENUS CAPRIMULGUS.

( Note : White includes buff.)

f 2 outer pairs of tail feathers with large white

I

terminal spots. . . . . . . . . . 2

I

4 outer pairs of tail feathers with white sub-

1 ^ terminal spots . . . . . . . . indicus S

I

Outer tail feather without white spots . . 5

I

2 outer pairs of tail feathers entirely white

t except at the tip .

.

. . . . . . monticola S

„ C Wing under 160 mm. . . .

.

.

.

. . asiaticus d 2
\ Wing over 160 mm. . . . . . . . . 3

f Large white spots on 1st four primaries . . 4

X Large white spots on 1st three primaries .

.

maerurus S
( General tint above sandy grey. Black spots

3 on crown transverse .

.

. . . . . . mahrattensis <S 2

I
General tint above silvery grey. Black spots

V. on crown lanceolate .

.

.

.

. . .

.

unwini S

Large white spots on 1st three primaries . . unwini 5
Large white spots on 1st four primaries . . 6

f General colour above dark brown with black

n J markings . . . . . . . . . . indicus $

I

General colour above dark brownish grey

(^ with rufous markings . . . . . . monticola $

THE JUNGLE NIGHTJAR, CAPRIMULGUS INDICUS INDICUS. Lath.

The Jungle Nightjar has been divided into three races, the typical form
C. indicus indicus (wing in c^' 197-203 mm.) found in India, replaced in

Ceylon by the smallest race, C. indicus helaarti, with a wing in the male of

173-183mm. The third form is C. indicus jotalca of S. E. Siberia, China,

Japan and other eastern localities which is larger, with a wing in the male
of 212-224mm.

There has been a certain amount of confusion regarding these Nightjars

as the various races intergrade with one another both in size and colour

and it is impossible to be sure of the correct identification of individuals.

Under the circumstances therefore so far as the Punjab is concerned (lying

in the extreme N. W. corner of the entire range of the species) I propose
to treat all records of the Jungle Nightjar as referring to C. indicus indicus,

irrespective of the name under which the record was made. Since, from
the geographical position of our area, it is extremely unlikely, whatever
may be the case in other parts, that the status of the sub-species may be
confused by migration from the areas of the other two races.

I find the following records :

—

Ratray took a clutch of eggs at Fort Munro, Baluchistan border, on
28th July 1904, which is figured in the Journal B. N. H. S. Vol. xvi, p. 660.

The bird is apparently not uncommon about Hazara and the Galis. Hume

{
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mentioned it at Abbottabad (S. F. vi 56-57); it is included with, the
remark " breeds m Gahs " in Buchanan's list of Hazara birds in the
gazetteer of that district. Rattray took 2 very hard set eggs near Dunga
Gali on 7th June 1904 (Jour. B. N. H. S. xvi, 660) but Magrath reports
It as rare at Thandiani (Jour. B. N, H. S. xviii, 284) ; according to a
marginal note by Andrew Anderson in my copy ot Jerdon it " lavs in
Murree." •'

About Simla it is common according to G. F. L. Marshall (Journal Simla
N. H. S. 1886, p. 7) and A. E. Jones (Jour. B. N. H. S.xxvi, 614) the
latter adds the information that it prefers the barer hill side contiouous to
jungle and ascends to 6,000 ft.

^

The information regarding the Punjab plains is very meagre. Hume
implies that it occurs (S. F. vi, 56-57) and a female from the Hume collec-
tion obtained at Sirsa (no date) is catalogued by the British Museum.

Mr. A. H. Marshall, Indian Police, informs me that he shot a specimen
at Kasinda, Rohtak district, in December 1910.

I have never obtained the Jungle Nightjar personally. The call is var-
iously described as " tew-yo-yo frequently repeated" (Jerdon), a plaintive
"choo-yo-yo" (G. F. L. Marshall), a rapidly repeated " Chuck-Chug-ChurJ"
(Magrath), and a continuously uttered " tchouk, tchauh,tchouk" (Dresser.).

UNWIN'S NIGHTJAR, CAPBIMULGUS EUBOPJEUS UNWINI, Hume.

This Nightjar is the Eastern race of the Common European Nightjar C.

europccus europceus, Linn
;
and was first described by Hume from Hazara, in

the Ibis. 1871, p. 406. The original description will be found reproduced in

Stray Feathers Vol. 111,407. It difi'ers from C. europaus in that the general
tint is slightly greyer and paler. The white spot on the inner web of the
first primary in the male always extends to the shaft and touches it as a

rule for a space of 10 to 15 mm. The white spot on the second primary is

not confined to the inner web but is always continued to the outer web in

the form of a white band. The under tail coverts are usually but very

faintly barred and frequently are quite unmarked.
In size this race is smaller with a shorter wing on the average. Wing of

adult as a rule 180-186 mm. (as against 190-202 mm. in C. europceus

europceus) but extremes of 174 and 194 mm. have been recorded.

The restricted distribution of this Eastern form is thus given by Hartert

(Vog. Pal. Fauna ii, 849) :—
" The breeding bird in parts of Turkistan (Ferghana) Transcaspia, Persia

(at all events in E. and S. W. Persia), Afghanistan, lialuchistan, the Pa-

mirs, Kashmir and Gilgit : a winter visitor to Sindh, the Punjab, and occa-

sionally to the N.-W. Provinces (Etawah). A specimen was caught on a

ship off Cape Gardafin on 6th November ; occasionally also in South Africa

(Natal.)"

In endeavouring to amplify the above distribution I have discovered the

followicg records with regard to Unwin's Nightjar.

At Quetta, Delme-Redcliffe, Marshall, and Meinertzhagen have found it

to be a fairly common summer visitor and breeding (Jour. B. N. H. S. xv.,

351 ; xxiii, 363 ; xxiv, 158). At Chaman just over the border in Southern

Afghanistan, Barnes recorded it long ago as not uncommon and breeding in

May, before which month he apparently did not observe it (S. F. ix. 215

et 453).

Then at Thall, Rattray and Whitehead both found it to be common in

summer, and the former took 10 nests (Jour. B. N. H. S. xii, 343; Ibis

1909, 253).
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In«Grilgit, Biddulph and Scully reported it to be a common summer
visitor arriving early in May and breeding about 5,000 ft. in the valleys

(S. F. ix., 313 ; X, 101, et 261).

Hume obtained specimens from the Hazara and Agrore Valley including

a female from Murree (10th May). (S. F. iv, 501, Cat. Brit. Mus). Cocks

and Marshall took three nests about 5,000 feet near Murree in May (S. fi'.

i., 350). In the same region Rattray considered the species not common and
only recorded it near Dunga Gali where he took two nests (Jour. B. N. B.

S. Vol. xvi, 660.). I have no breeding record east of Murree.

To sum the above up, it is clear that Unwin's Nightjar is a summer visitor

and breeding species from May onwards in the lower hills and valleys of the

chains of mountains which run up and down the north westerly and north-

easterly frontiers of the Punjab. It is also extremely probable that a

small number breed in the Salt Range as I obtained a male with the testes

greatly enlarged near Choa Saidan Shah on 26th May 1913 (Ibis. 1916, 84)

and similar stragglers may be expected in the contiguous low ranges such

as the Kala-Ohittar, and the broken country about Rawalpindi.

The questiDn next arises as to what becomes of these Nightjars in the

winter ; Hartert says that the bird is a winter visitor to Sindh, the Punjab,

and N. W. Provinces, i.e., the United Provinces, but I cannot find the

evidence on which this is based.

Whitehead says that it passes through Kohat in spring and autumn
(Ibis. 1909, 253) and Doig has recorded that it is a passage migrant for a

short time in September to the Eastern Narra, Sind (S. F. viii, 372.) The
only other record that I have traced for the Punjab and Sindh is a

female in the Hume Collection, obtained near Sirsa, but the date is not
given in the B. M. Catalogue, (see also S. F. iv, 501).

My own records are scanty ; an adult female was shot on the Canal
bank at Gujranwala on 1st August 1915 and two other Nightjars seen about
the same tirue (6th July and 5bh August) were probably of the same
species ; these wo aid all be on the autumn migration.

In Jhang district I have obtained three specimens only, one at Kot
Lakhlana (on the Lyallpur border) on 27th September 1918, a female at

Jhang on 3rd May 1919, and one at Chund on 20th August 1919. These
birds were all doubtle.-'s on passage. I have a few records of Nightjars seen
but not identified in various districts and some of these may refer to this

species, but the number of such records is not great and there is no use in

quoting them in the absence of identification.

The above data would point to the fact that Unwin's Nightjar is only a

spring and autumn passage migrant in the Pimjab and it would be in-

teresting to know what are its true winter quarters. It does not appear to

me that they are fully known as yet and any authentic records bearing on
its distribution in time and place are therefore to be welcomed.
The call note of this sub-species does not appear to have been described.

SYKE'S NIGHTJAR, GAPRIMULQU8 MAHRATTENSI8, Sykes.

This Nightjar inhabits Baluchistan, Afghanistan and the plains of

North-Western India extending South to Belgaum and eastwards to
Upper Bengal. It appears to be closely related to Caprimulgus nubicus.

To examine its distribution more closely, I find the following records.
In Seistan, ' according to Cumming (Jour. B. H. S. xvi, 690), it is very
numerous in summer from April to September, breeding all over the
gravel-strewn " dasht " in May and June ; he does not specifically note
that it migrates in winter but his words appear to point to that conclusion,
which is probably correct, as Rattray records that at Thall the species is
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a fairly numerous summer visitor arriving about the middle of May and
breeding m June and July. Here it frequents the more open hill sides
and nullahs and is not found in jungle. (Jour B. N. H. S. xii. 343).
A pencil note by Andrew Anderson, the well known naturalist of the

seventies, in my copy, of ' Jerdon's Birds of India ' is my authority for
stating that Sykes' Nightjar breeds in the Murree hills. At Bannu
Magrath procured several in September probably on migration (Ibis 1909
253). In the Eastern Narra, Sindh, Doig recorded the bird as a permanent
resident and it is said to breed there from February to July (S. F. viii

372). Hume procured a single male on the extreme northern border of
Sindh, where the Indus river leaves the Punjab, on the 13th December.
The above records suggest that Sykes' Nigtjar is a resident in the plains,

and a summer visitor to the hill areas of its range, the latter presumably
wintering in the plains with the resident birds. If this deduction is correct
I presume that it is a permanent resident in the Punjab ; it is in any case
not common. The only records which I can trace are those of the British
Museum Catalogue and a single bird obtained at the end of October near
Lahore by Currie (Jour. B. N. H. S. xxiv, 570). The Catalogue includes

2 S Delhi (no date), $ Bhahawalpur (Feb. 14), $ J Ambala (Feb.), four
males and a female from Sirsa (February, July), all from the Hume Collec-

tion.

I have only met with this species on three occasions, all in the bed of the

River Sutlej, one at Phillour on 10th May 1910, and a pair shot near Jella-

labad (Ferozepur) on 25th February 1912.

These various dates for the Punjab support the assumption that the bird

is a permanent resident. The call is described by Gumming as like that of

a frog,

THE COMMON INDIAN NIGHTJAR, CAPRIMULGUS
ASIATICUS ASIATICUS, Lath,

The distribution of the Common Indian Nightjar is given in the Fauna
of British India series, "Birds", Vol. iii., 187 ; as from Sind and the Pun-
jab through India and Ceylon, and in Burma as far south as Moulmein. But
since that account was written the birds inhabiting Ceylon have been sepa-

rated under the name of C. asiaticus minor, Parrot (Orn. Monatsbr. 1907,

p. 170) and it is probable that when sufficient material is available the birds

of the remaining areas may require some division into sub-species. In the

meantime our Punjab birds must remain as C. asiaticus asiaticus.

The species has lately been recorded from Southern Tibet, Mipi, Dibang

Valley, 4,800 ft. 13th May 1913, by Capt. Bailey (Jour. B. N. H. S., xxiv. 76).

As regards the Punjab there is but little on record. In Hume's 'Nests

and Eggs' (2nd edition, Vol. iii, 48) Cock records a nest found at

Dharmsala and says " The bird does not remain with us during the winter,

but comes up about April and departs about August," and implies that it is

common.
In the Catalogue of the British Museum I find the following specimeus

from the Hume collection, namely two males and a female from Gurgaon

(December and February) and a female from Sirsa (Dec. 14) which is re-

ferred to also in Stray Feathers, (vii. 169).

Mr. A. H. Marshall, Indian Police, informs me that he shot a specimen

at Silanah jheel, Rohtak District, in September 1910.

I have personally met with the species on two occasions. The first of

these was on the 20th November 1914 when 1 shot one from a party of 2 or

3 which were resting in short grass amongst Uck plants in a small grove of

Kikur trees near the Otu jheel, Sirsa. I heard the characteristic call near

Chandighar in Ambala District on the nights of the 25th and 26th March

1916.
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It is not clear from the above whether this Nightjar is a permanent
resident or merely a winter visitor to the plains and its range in the Hima-
layan foot hills should surely be extended.

The call is well described as the sound made by a stone skidding over

ice and is syllabised by Colonel G. F. L. Marshall as "Chak-Chalc Char-r-rk

and by Jerdon as tyook-tyooh-tyook. The latter adds that the bird when
flushed rises with a low chuckle.

FRANKLIN'S NIGHTJAR, CAPRIMULGU8 MONTICOLA, Franklin..

Franklin's Nightjar is found throughout a large portion of the plains of

India, throughout the Lower Himalayas, in portions of Burma and in the

south of China.

As regards our area the information is very deficient. At Thall, Rattray

states that it is common and a permanent resident, and that he found it

breeding plentifully (Jour. B. N. H. S. xii, 343).

A note by A. E. Jones (Jour. B. N. H. S. Vol. xxvi. 614) warrants the-

assumption that it breeds near Simla.

The British Museum Catalogue includes the following specimens from

the Hume collectii>n ; two females and one immature bird from Delhi, male

and female from Gurgaon district, three females and one male from Sirsa

(all the above without dates), a female from Simla (March) and a male

from Simla (April 15). Certain records by Currie (Jour. B. N. H. S. Vol.

xxiv, 604) I omit as the birds were not fully identified.

Franklin's Nightjar, as it so happens, is the member of the genus with

which I am best acquainted in the Punjab.

So far as I have observed the bird, and confirmed my identifications with,

specimens, the bird is a regular autumn passage migrant in some numbers,

arriving and leaving suddenly, and being very local in its appearance. On
these occasions it is confined to patches of ground where grow large clumps

of the familiar 'Sirkana' or Pampas grass, whether such patches are growing

on open sandy plain, around the edge of some jheel or tank or amongst the-

embankments of one of the larger railway bridges over our larger rivers.

One such locality may be found full of the birds while similar ones around

are empty. The only one of these patches of which I have been able to

ascertain particulars for more than one year is visited annually, so it is

possible that the birds follow definite lines of flight.

It is perhaps worth while giving details of my observations in case other-

observers in the same localities can supplement them.

I have omitted a number of records of single birds, which although they

were probably of this species, were not definitely identified as such.

Ferozepore District, 1912.

Auo'. 6th.—R. Sutlej bridge. 4 flushed and $ shot in a patch of thick

grass jungle by pools of water at one portion of the-

embankments.
10th—Another female shot from the same patch.

25th—Some still about in the same place.

Hissar District, 1914.

July 24th.—Many reported to me at Hissar.

26th.—Great numbers found in a patch of bush jungle in the Govern-
ment Bir near some flood water from the canal ; there

were none in other patches of similar ground. None were
found in this place when I went again on 1st August.

Aug. —An unusual number of Nightjars noted singly during the-

month, but none definitely identified.
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Sept. 1st.—Many in the grass and bush jungle partly flooded in an old
famine relief work called Rajpura. Three birds were shot
for identification.

13th.—Still common in the same patch of ground and two shot. 1 may
note that this tank is surrounded by much similar ground
yet the Nightjar appeared confined to the tank.

Note.—Mr. R. Branford, I.C.S., V.D., Supdt. of Government
Cattle Farm, informed me that Nightjars had become
similarly abundant in July and August 191-5 and in
August 1916.

Ludhiana District, 1917.

July 31st.—A flight of 9 or 10 observed in one portion of a sandy plain
behind Civil Lines, covered with straggling patches of Sirkana
grass. Specimens were shot and found to be heavy in
moult.

Aug. 9th.—Two, apparently of this species, flushed in grass jungle near
the Budhan nala.

10th.—Some on the embankment on! the railway bridge at Ladhowal.
one shot.

Sept, 15th.—Two flushed in the same place.

Jhang District, 1919.

Aug. 20th—A solitary female shot from a borrow-pit at the side of the
railway line near Chund bridge.

The call of this Nightjar is said to be very similar to that of C. asiaticw^

siaticus, but 1 have never heard it. When flushed in the day time

individuals utter a low sort of chuckle not easily described.

HORSFIELD'S NIGHTJAR, CAFBIMULGUS MACRURU^
NIPALEXSIS. Hartert.

My only definite record of Horsfield's Nightjar for our area is that in

the British Museum Catalogue of a male from Simla (March 5) in the

Tweeddale Collection. It is there attributed to C. macrurus albonotatus but

since that date the Nepalese and West Himalayan form has been separated

under the name of C. nipalensis. Hume however describes a clutch of eggs

taken at Dharmsala by Captain Cock (N. and E. 2nd Ed. Ill, 44).

G. F. L. Marshall (.Jour., Simla N. H. S., 1886, 70) remarks in his descrip-

tion of Simla birds that it •• ought to be heard in the valleys near"' but

does not say anything more definite.

The call is described by Jerdon (in addition to a low chirp, sometimes

emitted on the wing) as the sound of striking a hammer on a plank, but

Marshall (loc. Cit.) says that that gives little idea of the richness and

volume of the sound " Chounk Chounk,'' repeated at intervals.

With reference to the above article on the Nightjars of the Punjab,

appended is a brief summary by Dr. C. B. Ticehurst on the Nightjars of

Sind and Baluchistan so far as there is any information.

SIND.

Caprimulgus mahrattensis.—Rume (S. F. Vol. I) says Nightjars are

very rare in Sind and he met with this species on the Upper Snul frontier,

but that he was told Nightjars of sorts were common round Larkhana,

23
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Mehur and the Munchar. Barnes says this species is very common round
Hyderabad breeding in April and May and nests have been found as early

as February. Doig considered it resident on the Narra, nesting on
" Kuller " ground (bare, salt impregnated ground) and he found nests in

May and July. I personally have met with species on several occasions

in Lower Sind and I consider it to be resident and the Nightjar of Sind,

I found it extremely common on the Narra and Jamrao canals in Decem-
ber, inhabiting jungle. In other places T have met with it in quite open
desert.

Caprimulgus europcsus umoini.—-l:int\QT recorded this species as an autumn
passage migrant at Hyderabad during September and October arriving in

August. This species appears to be a regular passage migrant in Lower
Sind, and doubtless in Opper Sind also, on both spring and autumn
passages. Tt does not so far as I know breed in Sind.

Capnmulgus asiaticus.—Murray records this species at Schwan on Nov-
ember 27th and Butler says it is not uncommon round Schwan in January.
Beyond this I have no knowledge of this species in Sind and I have not
met with it myself, even round Schwan. Why it should be so local and
what its true status is I have no idea.

BALUCHISTAN.

Capvimulgus mahrattensis.—This species appears to be resident in Balu-
chistan in suitable places, but does not appear to ocour in the higher
mountainous regions, viz., Kelat-Quetta-Ziarat ranges. Gumming found
it common in Seistan from April to September breeding April-June. It

certainly breeds in the Paff Hills and probably in all the lower hills of

Baluchistan. It extends westward as far at all events as Bahu Kelat
on the border of Persian Baluchistan.

Capnmulgus europceus umoini.—This is the Nightjar of the higher moun-
tains of Baluchistan to which it is a summer visitor. It breeds round
Chaman in May (Barnes) and certainly must breed in the hills r und
Quetta, Ziart, Mastung, etc., as also in the higher hills round Panjgur in

Central Baluchistan. To the lower hills and coast line as at Ormarsa it

is a spring and autumn passage migrant as in Sind.

Caprimulyus cBgyptius.—Does not come further east than Bampur in

Persian Baluchistan.
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REPOKT OF THE COMMITTEE OF THE BOMBAY
NATURAL HISTORY SOCIETY.

The Committee of the Bombay Natural History Society have the honour
to submit herewith their report on the operations and progress of the Society
covering a period from the signing of the Armistice in November 1918 to the
1st August 1920.

The Society was founded on the 15th November 1883 by certain Residents Foundation,
of Bombay " for the purpose of exchangmg notes and observations on Zoology
and Botany and exhibitmg interesting specimens of animal life." In the
month of May 188.5, the Society divided its activities into separate sections to

insure the more scientific treatment of zoological phenomena, and in January
1886 issued, under the editorship of Messrs. R. A. Sterndale and E. H. Aitken,

the first number of its now w-ell-known and popiilar Journal. This publication

has now completed its 26th Vohxme.

The administration of the institution is directed by a Committee consisting Adminis-
of a President, three Vice-Presidents, an Honorary Secretary, Honorary tration.

Treasurer, and twelve members. The Museum, and Library are in the charge

of a Curator. The Editorship of the Journal is in the hands of the Honorary

Secretary who is assisted by joint Editors.

The following is the Personnel of the management for the current year :

—

H. E. The Right Hon'ble Sir George Lloyd. G.C.I.E., D.S.O.

Vice-Preside nts.—

•

Mr. J. D. Inverarity, B.A.. LL.B.

The Hon'ble Sir Norman MacLeod, Kt., Chief Justice of Bombay.

H. H. The Maharao of Cutch, G.C.S.I., G.C.I.E.

Honorary Secretary.—
]\Ir. R. A. Spence.

Honorary Treasurer.—
]\Ir. H. F. Lodge, M.C.

Honorari) Editors.—
]VIr. W. S. amiard, Mr. R. A. Spence, and Mr. S. H. Prater.

Cxirator—
Mr. B. C. Ellison ; ]\Ii-. S. H. Prater (Acting).

Managing Comm ittee.—
Mr. T. Bainbriage Fletcher, F.E.S. ; Mi-. T. R. Bell, CLE., I.F.S. (retd.)

;

Rev. E. Blatter, S.J., F.L.S., Mr. E. Comber, F.Z.S. ; Col. G. H. Evans,

CIE., F.L.S.; Lt.-Col. W. H. Evans, R.E.; Lt.-Col. J. E. B. Hotson,

I.A.R.O., C.B.E. (I.C.S.) ; Mi-. C. M. Inglis, M.B.O.U.; Prof. V. N. Hate ;

Major F. C. Eraser, M.D., I.M.S. ; Lt.-Col. W. Glen Liston, CLE., I.M.S.;

Mr F. Ludlow, LE.S.; Mr. F. M. Macwood; The Hon'ble Mr. P. J. Mead,

CLE., I.C.S.; J\Ii-. H. P. Macnaghten, B.A.; Mr W. S. Millard, F.Z.S.; Mr. P.

M. D. Sanderson ; Lt.-Col. F. Wall, LM.S., C.M.G., CM.Z.S.; Lt.-Col. H. J.

Walton, LM.S., C.M.Z.S. and Mr. John Wallace, CE.

At the outbreak of War the number of members on the roll was 1,600. At .Meml>ers.

the date of the Armistice the number was 1,775. On the 1st Juty 1920 tne

nominal roll stood at 1,841 but of these 499 had not paid their aimual subscrip-

tion for 1920. Included in the hst of members are 102 life members who

have compounded in one lump sum. . n-^^ T4^^^
The Societv takes its title from its origin and establishment in the City Title.

of Bombay, but its membership is spread throughout India, Burma and Leylon

The roll of members inckides also a number of learned Societies and individuals

resident in Europe, America, Africa and AustraUa.
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Grant from
Govern-
ment.

Treasurer's

Subscription The entrance fee is Rs. 10 and the annual subscription is.Rs. 15 for which

and Entr- members receive the Society's Journals, post free, and the assistance of the

ance Fee. Society on questions dealing with Natural History, and the identification of

specimens and advice in the making of private collections. Suggestions of

remedial measures in connection with House and Garden pests and supervision

and advice in connection with the setting up and mounting of game trophies

are among the advantages enjoyed by its members.

MUSEUM AND LIBRARY.

Collections. The Society's Museum contains 4,330 specimens of Mammals, 6,000 Birds,

3,200 Birds' Eggs, 3,700 Reptiles and Fishes, and 27,000 other Invertebrates in

addition to Botanical specimens. The average monthly additions total

about 80. The majority of the specimens are classified and arranged. The
Society possesses a valuable reference Library containing over 1,000 Volumes

mainly devoted however to the Natural Plistory of the Oriental Region. The
Museum is open to members and their friends from 10 a.m. to 6 p.m. on week
days and 10 a.m. to 3 p.m. on Sundays and holidays.

FINANCE.

The Society is almost entirely supported by the annual subscriptions of

its members. It receives in addition an annual grant of Rs. 5,000, from the

Government of Bombay. The Museum unfortunately suffers greatly from the

Society's limited income.

The Honorary Treasurer's report for the year ending December 1919 is

Report for appended :

—

year 1919. " ]VIr. H. F. Lodge, the Honorary Treasurer, in presenting the accounts for

the year ended 31st December 1919, said that a copy of the audited balance

sheet was on the table for inspection of members and this would as usual be

published in the Society's Journal. The following however were the main
features of the accomits for the past year. On the 1st January 1919 the Society

opened with a credit balance of Rs. 14,727-5-8 and during the year this figure

decreased to Rs. 14,297-11-8, the cash balance shown on the 31st December
1919. The receipts during the year under review amomited to Rs. 33,767-4-8

which shows a decrease of Rs. 2,203, when compared with the corresponding

figures of the previous year. The expenditure during the year 1919 amomited
to Rs. 34,196-14-8 and this figure shows an increase of Rs. 9,719-10-11 over

the corresponding figures for 1918.

The increase in expenditure was easily understood as the Society in common
with every other institution had lately had to pay considerably more for every

thing required to carry on its work. In spite of this the Society had not in-

creased the annual subscription which remains at Rs. 15 and it was hoped
to avoid having to do so. Indications for 1920 pointed to the fact that ex-

penditure generally would be still further increased and to comiteract the

rise in prices every effort ought to be made to increase the revenue of the

Society and this can best be done by the enrolment of new members. It is

therefore hoped that members would do their best to interest their friends who
were not already members in the work of the Society with a view to their

being enrolled as members.
As regards the Mammal Fmid the balance at the commencement of the year

was Rs. 8,684-7-2 and the closing balance Rs. 12,389-2-5."

EXPLORATION AND RESEARCH.

Mammal The most important work taken up in this connection has been the Mammal
Survey. Survey of India, Burma and Ceylon. The Survey was instituted in the year



— o

It

5§





REPORT 01 THE COMMITTEE. 373

1912 with the object of making as complete a study as possible of the occur-
rence and distribution of mammals fomid in India, Burma and Ceylon and
with the furtlier object of supplementing the collection of Indian Mammals at
the Society's Museum and the British Museum as well as the collections of
other Museums and scientific establishments in India.

The fmids necessary for the promotion of this work were obtained principally
through individual subscription and thi-ough grants provided by various
Governments. The European War put an end to this Mammal Survey so far

as work done by collectors in the employment of the Society was concerned,
as the four collectors employed—'Messrs. Shortridge, Mayor, Crump and
Macmillan—joined the Military forces of the Empire at the earliest oppor-
tmiity, Capt. Macmillan laying down his life at Ypres and Mr. Crump, who
obtained the M. C, being severely womided.
The interest of the Society in a systematic collection of the smaller mammals-

was not however overlooked by the members of the Society. From the nature

of the War many members who were active contributors were collecting

outside or on the very borders of the territory selected for the scope of the

Mammal Survey, and good collections were received from Lt.-Col. J. E. B.

Hotson, I.C.S., I.A.R.O., in Mekran and Persia, Capt. Ingoldby, R.A.M.C., in

Waziristan, Mr. J. P. Mills, I.C.S., in Assam, and from many members in Meso-

potamia—especially Sir Percy Cox, K.C.S.I., Major R. E. Cheesman and Lt.-Col.

F. P. Connor.

The demobihsation of men after the signing of peace enabled the Society

to resume the work of the Mammal Survey so far as that was done by collectors

definitely engaged for the purpose. None of the old collectors still ahve has

so far been able to return but in the autumn of 1919, Mr. H. W. Wells com-

menced work in Assam on the borders between India and China.

Though the difficulties of collecting are greater in Assam perhaps than any-

where else in India, and are particularly difficult to a newcomer, this part

of the country was selected as the scientific results to be obtained from a

systematic survey are hkely to be greater here than anywhere else in India.

Difficulties would moreover be lessened through the help to be obtained from

members of the Society resident in Assam and particular thanks are due in

this respect to the Hon'ble Sir Nicholas Beatson Bell, K.C.I.E., C.S.I.,

Mr. J. P. Mills, I.C.S.. Mrs. Jackson, Mr. L. Bishop, Capt. W. J. H.

Ballantme, ]Mi\ H. O. Allen, Mr. A. Locket, Mr. A. M. Primrose and Mr. A. J,

W. Milroy.

The Government of Assam kindly made a grant of Rs. 1,000 towards the

expenses of the Survey, and Government officials have at all times given all

the help and assistance possible to our collector.

The results of the ]\lammal Survey so far as the discovery of new Genera

and Species, and sub-species are concerned are referred to under the heading

" Publications " at the end of this report.

The work of the Mammal Survey has now been carried on in Upper Smd

Frontier (IMi-. S. H. Prater), Cutch and Kathiawar and Gujarat (.Mr. C. A.

Crump), Satara and Ratnagiri Districts (Mr. S. H. Prater), S. Kanara and

Mysore (Mi-. G. C. Shortridge), Madura (IVIr. S. H. Prater), Almora (Mr. 0. A.

Crump), GwaUor (Major E. W. Mayor), East Khandesh, Berars and part ot the

Central Provinces (Mr. C. A. Crump), Bihar and Orissa and the Alidnapore

District of Bengal (Mr. C. A. Crump), Sikkim and Darjeehng and the Bengal

Terai (Mr. C. A. Crump), the Chindwin River, South Shan States, Dry Zone,

Burma, Mergui and Tenasserim (Mr. G. C. Shortridge and Capt. Macmillan)

the Pegu District, Burma (Mr. J. M. D. Mackenzie), Ceylon (Major J^. VV.

Fm^easy reference a map shomng the districts aheady collected in is append-

ed hereto. The area worked up to the Armistice is coloured in red. lae
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parts now being worked are coloured in blue. Assistants are being trained

for the work and it is hoped that this year the Society will be in a position

to take advantage of the offer of H. H. The Maharaja Scindia of Gwahor to

give facihties to our Collector to work in and round Sipri where the red and

black soils meet, and also of the very valuable offer by Dr. Anandale, the

Director of the Zoological Survey of India, to give assistance to a collector

working round the shores of the Chilka Lake in Orissa where Dr. Anandale

has a bungalow and has himself already obtained very valuable scientific

results from collections of fresh water fauna.

For purposes of scientific classification, all material collected by the Society's

Mammal collectors is sent to England to the British Museum where it is arranged

and classified by those who have made a life-long study of Mammals from

all parts of the world. After satisfying the requirements of the National Museum
the collections will be returned to the Society who will distribute the surplus

named specimens amongst various Museums in India and elsewhere.

The Results of the Survey in the shape of " Scientific Results" and "Reports"

are written at the British Museum by Mr. Oldfield Thomas, F.R.S., and Mr. R.

C. Wroughton, formerly Inspector General of Forests in India, and are pub-

hshed in the Society's Journal. Mr. Wroughton has also published a ' Sum-
mary of the Results of the Mammal Survey ' which brings the work on
* Mammaha ' in the " Fauna of British India Series " more or less up to

date so far as small mammals are concerned. The Volume pubhshed in the

above series having been issued so long ago as 1891 had for many years

become obsolete. In this respect the Survey has aheady proved its great

usefulness.

Besides our work on Mammals, the Society was able to pubhsh most ex-

haustive reports on the Flora of the Indian Desert, including observations

on the Geology and Meteorology of what is described as the least known of the

Indian Plains. The thanks of the Society are due to Rev. E. Blatter, S. J.,

and Prof. F. HaUberg for their exertions in this connection. Father Blatter

and Prof. Hallberg, accompanied by Mr. S. H. Prater of this Society, had
moreover in 1915 made a trip through the High Wavy Mountains in the Madura
District, Southern India, from which good Botanical and Zoological results

were obtained.

Through the Agency of Col. J. E. B. Hotson, C.B.E., I.C.S., I.A.R.O., very
valuable and interesting collections of mammals, birds, reptUes and plants have
been made in the above countries. The advancement in our knowledge of the

fauna and flora of these regions, due to the systematic collecting of Col. Hotson,

is shewn to some extent in the number of new genera and species discovered

by him, and the information gained as to the geographical distribution and
range of species in these little known tracts.

During the War a large number of contributions were received from members
serving with the forces in Mesopotamia. The contributions include valuable

collections of Mammals, Birds, Reptiles and Insects. These collections are

now being worked out by experts in England, and the results of then researches

will be published in the forthcoming issues of the Journal. At the request
of the Civil Commissioner, Bagdad, it has been decided to collect the various
papers at the close of the series and issue them as a separate pubhcation.
As such it will constitute a valuable work on the Fauna of the country.
We have to record the exceedingly valuable work done by Mr. E. C. Stuart

Baker in the preparation of a "Hand List of the Birds of British India " to be
issued by the Society in a similar form to the "Hand List of British Birds"
pubhshed by the British Ornithologists' Union. Gates and Blanford pubhshed
their books on Birds in the Fauna of British Lidia series between 1888 and
1898. The considerable amount of research work done since that period,

together with the introduction of the trinomial system, has altered a number
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of the names and rendered Gates and Blanford, until amended in this respect,
of Uttle value to the Ornithologist. Mr. Stuart Baker's work goes far towards
making good this defect.

Further, with a view to showing the distribution of birds in India, the follow-
ing lists have been published during the period under review :

—

The Birds of Prey of the Punjab. By C. H. Donald,' F.Z.S.
Birds of the Ludhiana District, Punjab. By H. Whistler, M B.O.U..

F.Z.S.

A List of Birds found in the Simla Hills. By A. E. Jones.
A Tentative List of the Vertebrates of the Jalpaiguri District, Bengal

(With Plates) By C. M. Inglis and others.

PUBLICATIONS.

The Society's Journal published during the period under review contained
the following contributions to Scientific Biology :—

The Scientific results of the Mammal Sukvey No. 18, by Maktin C. General Bio-
HiNTON AND Nos. 19, 20 AND 21, BY Oldfield Thomas, F.R.S., R.C. logy,
Wroughton and Winifred M. Davidson.

Martin Hmton's paper comprises a report on House Rats of India. It is

based on the enormous amount of material collected by the Survey and is a

valuable monograph on the distribution and races of the genus Rattus in India.

Mr. Oldfield Thomas' papers form a sjmopsis of the groups of True IVIice

found within the Indian Empire and deal with new species of Mammals found

in Baluchistan and N. W. India.

The 21 papers on the Mammal Survey hitherto pubUshed comprise

descriptions of 6 New Genera, 68 New Species and 83 New Sub-species.

Summary of the results from the Indian Mammal Survey of the

Bombay Natural History Society, Parts, 2, 3, 4 and 5. By R. C.

Wroughton, F.Z.S., M.B.O.U.
Mr. Wroughton' s papers are a revision of the present day genera, species

and geographical distribution of Indian MammaUa in special reference to

Blanford's Volume on Mammalia in the Fauna of British India series.

A New Species of Nesokia from Mesopotamia, by Oldfield Thomas,

F.R.S.

Some New Masimals from MESOPOTAivnA, by Oldfield Thomas, F.R.S.

These papers deal with descriptions of new mammals obtained by the

Society's members in Mesopotamia and are pubhshed by permission of the

Trustees of the British Museum.

Asiatic Starlings by Capt. C. B. Ticehubst, R.A.IM.C.

The paper deals with the classification and geographical races of the Genus

iSturnus found in Asia.

A Mesopotamian Bulbul, by Capt., C. B. Ticehurst, R.A.M.C.

On a new sub-species of Bulbul obtained by the author at Basra.

Supplementary Notes on Indian Birds by B. B. Osmaston CLE., I F.S.

The article is witten on special reference to certain errors and omissions

in the Volumes on Birds in the Fauna of British India series.

Description of a New Snake of the genus Contia (B. and G.) from

Persia by G. A. Boulenger, F.R.S.

On A collection of Snakes made in the Nilgiri Hills and the Ad-

jacent Wynaai). Part I and 2. By Col. F. Wall, I.M.b., O.M.U

Col. Wall's paper is based on a collection of 1699 snakes comprising 43

different species, one of which is new to science.

Notes on Indian Butterflies, by Lt.-Col. W. H. Evans, R.E., F-E.S.

These articles are wi-itten ^vlth a view to bringing up to date our informatiou

on Indian Butterflies and are continued from the previous V olume.
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Indian Deagonflies—Pakts III, IV, V and VI. By Major F.C. Fkasek,
I.M.S.

The papers are intended primarily to give a brief outline of the Anatomy
and Biology of Indian Dragonflies and subsequently a description of the various

families, genera and forms found within Indian limits.

The Cyperacece of the Bombay Presidency—Part II. By L. J.

Sedgwick, I.C.S.

The papers pro-^dde a more up to date flora of this family (Rushes) adding

20 new species to the number given by T. Cooke in his work on the Flora of the

Bombay Presidency.

A Revision of the Indian species of Rotala and Ammannia. By E.

Blatter and Prof. Hallberg—Part II.

The articles are published with a view to correcting the many mistakes as to

identification, description and synonymy which have crept into the more recent

works on Indian Botany and amplify the number and description of species

as contained in the papers by Clarke oil Indian Lytharacea in Hooker's Flora of

British India (Vol. II, 1879).

Some South Indian Coccids of Econobiic Importance, by T. V. Rama-
KRiSHNA Ayar, B.A., F.E.S.,F.Z.S. Government Entomologist, Madras.

Describes 33 species of Coccids inhabiting S. India, with special reference

to these as Garden and Orchard pests.

Expected Plague of Field Rats in 1920 by L. J. Sedgwick, I.C.S.,

WITH A Note by Mr. N. B. Kinnear.
Written in special reference to the recrudescence of plague of Field Rats-

in years immediately following periods of famine with a note by Mr. N. B.

Kinnear containing suggestions and recommendations in regard to the above.

Articles of popular interest have been contributed by Mr. E.G. Stuart Baker,
in his serial on the Game Birds of India . Mr. T. R. Bell in his articles on the
Common Butterflies of India, and Lt.-Col. F. Wall, whose work on Common
Indian Snakes is concluded in the present Volume. In addition to the above
a number of interesting articles and notes on the Indian Fauna and Flora are

published. These articles are a contribution to the Society's principal object,

which is the spread of knowledge and the awakening of popular interest in

Nature study in this countrv.

EDUCATIONAL.
The past eighteen months have been of considerable importance as marking

a definite stage in the career of the Society. Hitherto the Society had existed

for the benefit of members and the spread of knowledge in regard to the Na-
tural History of India amongst those interested. During the period reported
on, the Society has extended its scope of work so as to include that of iateresting

the urflearned in the Natural History of India and indicating means by which
a knowledge of Natural History can be of practical value to every one in the
vast Empire of India.

Medical research has secured to us a sure remedy against death from the bite

of a Cobra or a Russell's Viper. Statistics however tell us how often people
in tliis country die from the bite of a non-poisonous snake through fright alone.

The provision of easy, yet accurate, methods of identification between the
poisonous and non-poisonous snakes of India has therefore for a long
time been a great desideratum. The Society provided this so far as the
medical profession and scientifically trained people were concerned when they
published in 1907 Lt.-Col. WaU's "Treatise on Poisonous Terrestrial Snakes
of the Indian Empire." New editions of this work were pubhshed in 1913-

and 1917. In 1919 Lt. Hayes suggested that Col. Wall's book might be
simphfied so as to enable a key distinguishing between the poisonous and non-
poisonous snakes of India to be pubhshed in Chart form. His idea was elabor-
ated by Mr. S. H. Prater of the Societj^'s Museum and approved by Col. Wall.
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The chart is being printed in England and, by the means of simple diagrams
and letterpress, enables individuals with no previous experience of the subject
to recognise the poisonous snakes found in India. It has been adopted for
the use of Hospitals, Dispensaries and Schools by the Bombay Government
and most of the Pro\Tncial Governments in India. It is proposed to print the
charts in the various vernaculars to meet the needs of the primary schools in the
different provinces.

The introduction of charts descriptive of the indigenous Fauna and Flora Nature
which will help Indian students to obtain a more intimate knowledge of wild study in
hfe in India would be a decided advantage. Nature study as hitherto taught schools,
in Schools in India deals for the most part with animals and plants not found in
this country. This is partly due to the want of suitable literature on the subject,

and to remedy this defect the Committee is considering the pubUcation of

a series of illustrated charts with short descriptions on :

—

Common Indian Birds.

Common Indian Animals.

Common Indian Butterflies.

Common and Useful Indian Plants.

Further steps in this connection are the giving of lectures on Natural History

subjects to various schools, these lectures to be illustrated where possible with Lectures,

lantern slides. The Committee of the Society is prepared to render all possible

assistance in this connection and they are glad to report that one of their number,

Col. Glen Liston, C.I.E., I.M.S., has already been giving lectures on popular

and useful Natural Historj^ subjects to Teachers in High Schools in Bombay
with a view to helping them when teaching nature study to their pupils.

With a view to still further co-operating with the Educational ])epartments

connected with the Local and Pro\dncial Governments in India the Society Educational

proposes to prepare educational charts for the use of schools, the Health Depart- charts.

ment of Municipalities and other Institutions as well as the general public.

These charts will convey information on subjects which ultimately concern

the health and well-being of residents in India. With this object the Society

is arranging descriptive charts on the follo^A^ng subjects :

—

The House Fly as a danger to health.

Mosquitoes—in connection wdth Malaria.

The Louse—^and its relation to Disease.

The Bed-bug and how to deal with it.

House Rats as enemies of mankind.

These charts will contain diagrams and simple descriptions together \vith

recommendations for the preventive measures to be adopted against these pests.

FORTHCOfflNG PUBLICATIONS BY THE SOCIETY.

Indian Ducks and Their Allies, by E. C. Stuart Baker, F.Z.S., M.B.

O.U. 2nd Edition, revised and enlarged, with 31 coloured Plates, being

Vol. 1 OF the Game Birds of India.

The first edition reprinted from the Journal of the Bombay Natural^ History

Society and pubhshed in 1908 was sold out withm a short period. To meet

the widespread demand for a work which appeals both to the Sportsman and

Naturahst, the Society have decided to bring out a second edition. The letter-

press has been revised and brought up to date and an additional plate illus-

trating the various species of swans occurring in India is included in the present

issue.

The Game Birds of India (Snipe, Bustard, Sandgrouse). Vol. 11., by

E. C. Stuart Baker, F.Z.S., M.B.O.U.
Reprinted from the Bombav Natural History Society's Journal with 14

coloured Plates by H. Gronvold and other illustrations. The Series wiU

be completed in four volumes. Vol. HI containing the Pheasants and V ol. i v

the Partridges.

24
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Palms or Beitish India and Ceylon. By Revd. E. Blatter, S.J., F.L.S.

Reprinted from the Bombay Natural History Society's Journal and profusely

illustrated with over a hundred photographs and a large number of text blocks.

The Volume deals with the Palms of India, Burma and Ceylon, both indigenous

and introduced and contains interesting accounts of History, Uses, and legends

attached to this interesting order in a manner that would appeal both to the

botanist and the general reader.

Hand List of Birds of the Indian Empire. By E. C. Stuart Baker, F.Z.S.

Hand List of Snakes of the Indian Empire. By Col. F. Wall, C.M.G., I.M.S.

Fauna of Mesopotamia. A series of articles on Mammals, Birds, Reptiles and
Fishes of Mesopotamia by various authors.

PAST PUBLICATIONS BY THE SOCIETY.

The following are still available :
—

The Poisonous Terrestrial Snakes of the British India. Price Rs. 2

to Members and Rs. 3 to non-members.
List of Indian Butterflies. Price Rs. 2.

Wood destroying White Ants of the Bombay Presidency. Price Re. I.

Catalogue of the Society's Library. Price Rs. 2.

The Flora and Fauna op Matheran and Mahableshwar. Pries Re. I.

The Society's Journal from No. 1 published in 1886 to date. Back-
numbers and occasionally complete sets are obtainable from the Secretary to

whom application should be made.
THE SOCIETY'S JOURNAL.

Future numbers will contain the following :

—

Papers on Game Birds of India, Burma & Ceylon. By E. C. Stuart Baker

—

(continued).

„ Common Butterflies of the Plains of India. By T. R. Bell.

—

(continued).

Flora of the India Desert. By Rev. E. Blatter, S. J., & Prof.

Hallberg—
^(continued).

„ Indian Dragon Flies. By Major F. M. Eraser, M.D., I.M.S—
(continued).

WANT OF MUSEUM ACCOMMODATION.
The want of space in the Society's Rooms renders it difficult for the Society's

Museum to take even to a limited extent the part so splendidly played in the
cause of education by the National Museum at Home. The Committee would
draw attention here to the proposals agreed to by the members of the Society
and placed before the Trustees of the Prince of Wales' Museum of Western
India whereby, Avithout in any way sacrificing the individuality of the Society
and its work in Scientific research, the collections of the Society would be housed
in a public museum and arranged so that the full educational value of the col-

lections would be available to the general pubUc and to students in particular.

It is greatly to be regretted that such slow progress is being made with the
carrying out of the scheme.

CONCLUSION.
The Committee cannot close this report without expressing their deep sense

of the obligation the Society owes to Mr. W. S. Millard who resigned this year
his positions as Honorary Secretary and Editor. Mr. Millard had been connected
with the Society since 1888 and to him and Mr. Phipson the enlargement of the
scope of the Society's work is largely due. The Committee have also to report
with great regret the resignation of Mr. N. B. Kinnear who had been in

charge of the Society's collections since 1907 and one of the Editors of the
Society's Journal and who also acted as Joint Honorary Secretary during Mr.
Millard's absence.

R. A. SPENCE,
Honorary Secretary.

1
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EDITORIAL.

In the preceding pages of this number there appears a report of the work of this
Society since the Armistice. The report ^yas originally written with the
idea that Government and other Natural History Societies and Institu-
tions should know what this Society had been doing, was doing, and intended
to do, but subsequently recognising that it was fii-st and foremost necessary
that the members of the Society should be kept thoroughly acquainted with
the work of the Society, which they maintain through their subscriptions, the
Committee decided to publish the report in the Journal. It will, we hope, prove
of interest.

Before this Journal is issued members will all have been made aware of the
proposals to transfer part of the Museum of this Society from its old quarters
in Apollo Street to the premises of the Prince of Wales' Museum in Bombay.
Until the original idea of building a Natxu-al History wing to the existing Prince
of Wales Museum building is carried into effect—and for Avant of money it is

unlikely that this will be effected for several years—the offices and work of tli*-

Society will be carried on in the old premises. The change will not affect the

Interests of members in any way, nor the personal relation which has for so long
existed between the upcomitry members and the Committee in Bombay. What
the change will bring about, it is hoped, is that the collections to which mem-
bers have contributed in the past, and which we believe members will contri-

bute to in the future, will be better looked after than it is now possible to

look after them in our crowded quarters. With better Museum accommodation
we should be able to be of more assistance to members who wish to work out

their own collections, or have them worked out for them, and we shall be

able to let others have some benefit from the interesting exhibits which have

been received from our members during the course of nearly forty years.

Naturalists are the least selfish of men and it must have been a source of regret

to many that the valuable collections this Society possesses have, for reasons

outside its oAvn control, been inaccessible to the general public, and for the

matter of that to the general run of members.
Before touching on the work of the Society's Mammal Survej^ during the

past few months, the Editors have been asked by the Committee to express

their thanks, and the thanks of all the members of the Society, to General Hi.s

Excellency Maharaja Sir Chandra Shumshere Jung Bahadur Rana, G.C.B.,

G.C.S.I., G.C.M.G., etc., Prime Minister of Nepal, for his kindness in allowing

one of our trained Indian collectors to work in Nepal. Owing to this permission

we have been able to send a qualified skinner, who was trained in Natural

History work by Mr. Kinnear, to work under Col. R. L. Kennion in Nepal.

It is a piece of good fortune which we had long hoped for but had not dared to

ask for until we were able to do so through the instrumentality of Col. Kennion,

whose interest in Natural History is so well knoAvn. Since Brian Hodgson

collected in Nepal from 1830 to 1845 the country has been practically unworked,

para-types of his original type specimens are badly wanted by the British

Museum and other Museums, and the results of His Highness' permission

should be most valuable.

]\Ir. Wells is still carrying on the work of the Survey in Assam and avc are

very grateful to Mr. A. J. W. Milroy, one of our members, who has afforded

Mr.' Wells the opportunity of accompanying him on a journey into the Cachar

Hills, where, with Mr. Milroy's assistance, it is hoped he will be able to do some

very useful collecting in country which without the personal assistance ot

officials it would be practically impossible for him to travel in.
r, • * '

The statement has, we believe, been made that the work of the Society s

Mammal Survey supplants and undertakes work which has so far been done
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and would be done by amateurs as a relaxation from their ordinary duties.

Far from doing this however the Society's Mammal Survey assists, and will

assist, the amateur naturalist, and we think those who had the pleasure of

meeting Capt. G. C. Shortridge in the course of his work for the Society will

bear this out. At present Mr. Wells is learning and depends for help on our
members, and our collectors must always depend for help on these, but the

results of the Survey give members information of great value as to the

animals fomid in various districts, and help by pointing out problems
on which more information is wanted. The survey is intended to guide the

amateur worker into channels where his co-operation will have the best effect.

The Society invites the assistance of its members, especially of those who
have the opportunities at their disposal for studying and making collections

of animal hfe in locahties which are not readily accessible, to co-operate in

making the Mammal Survey an outstanding success. In his introduction

to the " Summary of the Results of the Mammal Survey," Mr. Wroughton
points out the direction in which help can best be given, and he suggests that

what are required are a series of skins from the fauna which surrounds the

collector and that a series of skins of a single species of mammals, from a given

locaUty, is very much more valuable than single specimens. The Society will

always be ready to help members who are willing to assist in the work with advice
on methods of collecting, etc. It would further be prepared to loan the services

of a trained skinner in cases where members are in a position to make fuU use
of his services. It is not only in the department of mammals that the assistance

of members is sought, the same may be said of birds, fishes, reptiles and
moUusca.

Science is greatly indebted to the work of amateurs, and their services in its

cause are commented upon by Prof. T. A. D. Cockerell in his article on English
Naturahsts in ' Natural History ' the Journal of the American Museum of

Natural History. " Men who spent their leisure moments in the study of

plants, insects, birds, or fossils, forming Societies and organizing excursions,

everywhere worshipping at the shrine of Nature and gathermg data for the
advancement of knowledge." He avers that love for Nature was inculcated

in these men by the excellent sources for information available to the youthful
naturahst in England. " There were elementary ' Natural Histories ' suited

even for childi'en, with good coloured illustrations. For those a httle older,

shilling books furnished guides to the butterflies, beetles, common objects
of the country side, common objects of the sea shore. In addition to which
the facilities afforded by local museums with the collections of the local fossils,

insects and other objects made the would-be naturahst independent of formal
instruction and enabled him to puzzle out things for himself."

A comparison of these conditions with the deplorable state of affairs pre-

vaihng in this country will in some measure account for the prevailing apathy
among Indians in general for work of this nature. There are a few brUhant
gXceptions, but, alas, remarkably few.

The course of Nature Study prescribed in Indian Schools is retarded by the
want of suitable hterature describing the fauna and flora of the country in which
the jjupils live. As a general rule the books and explanatory charts at the
service of the teacher deal with animal and plant life not met with in this country.

The report of the working of the Society for the past period makes reference

to the future policy of the Society as regards its co-operation with the teaching
body in this country by the pubhcation of charts deaUng with animals and
plants commonly met with in India. Their introduction into Indian schools
would tend to rouse the interest of the Indian pupil in the natural hfe which
surrounds him and should develop in him a desire for further study and research.
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There is a great dearth of readable books on Indian Natural History subjects,
the standard works so far pubhshed are admirable in themselves but pre-
suppose a knowledge of the subject on the part of the reader and as such are
unsuited to the majority of the pubUc.

In making a plea for Scientific Literature such as could be read and assimilated
by the ordmary layman we would quote the words of the late President Roosevelt
who was, among many other thmgs, an ardent naturalist :

" Very few scien-
tists have written interestingly and these few have usually feft apologetic
about it. Yet sooner or later the time wiU come when the michty
sweep of modem scientific discovery will be placed by scientific men with
the gift of expression at the service of intelligent and cultivated laymen. In-
deed I beheve that already science has owed more than it suspects to the
unconscious Hterary power of some of its representatives, for instance in regard
to evolution where their predecessors have created
hardly a riple Darwin and Huxley succeeded in effecting a complete revolution
in the thought of the age. I beheve that the chief explanation of the difference

was very simple in that Darwin wrote what was interesting to read."

It is not too much to hope that Roosevelt's prophecy will be fulfilled au')

that the time will come when the scientist will write not alone for his brother

scientist but also for the wider brotherhood of his fellowmen. This hope has
akeady been fulfilled not only in this Journal but in others and in this con-

nection we would invite attention to the very interesting article on Some
Parasitic Flies written by Harold Russell in the July number of the Quarterly

Review. We hope to induce IVIr. Harold RusseU to wTite on the subject of

Indian Parasitic Fhes in this Journal.

The Society receives from time to time not only the Journals of learned Socie-

ties, but also Government publications of various kinds and from various coun-

tries. From the supplement to The Federated Malay State GovER^^MENT
Gazette we extract the following :

—

Zoological Expeditions. The expenditure on Museums during the year

amounted to .S35,483. Expeditions for zoological purposes were made to Pen-

insular Siam, to the Endau and ICumpin Rivers in Pahang, to the " One

Fathom Bank " off the Selangor coast, to Pulau Jarak in the Straits of Malacca,

and to Sarawak. The expedition to Penmsular Siam was one of considerable

importance, and produced large results, several new species being comprised

in the collections, while the expedition to Sarawak resulted in the addition of

some 1,600 specimens of vertebrates, many of which are of great rarity.

Botanical Work. A very extensive Botanical collection from lower Siam

was forwarded during the year to the Royal Botanical Gardens at Kew, but

little other work was done"^in this branch,' partly owing to the pre-occupation

of the staff ^vith zoological work, and partly to the enormously increased cost

of paper, of which large quantities are requu-ed for botanical work.

Public Health. The work done by the Malaria Bureau was severely handi-

capped by the sickness which is the unavoidable concomitant of such work,

but much valuable information was collected. The great amount of field work

done, in spite of sickness and shortage of staff, is indicated by the foUowmg

figures :—

.

Breeding places found and examined
.7V rrp

Larvae identified microscopically
iqIio

Adults bred out and identified •
•

,
'

, .
•,

Much increased interest in the work of the Bureau has been shown by outside

workers and others.

An interesting and somewhat disturbing question raised in the course of the

field work during the last two years is as to whether there is not a danger

of domesticating the Anophohne as a result of anti-malarial clearing and dram-

age work as at present carried on. During the whole of 1913 Anopholines were
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only found eight times in artificial breeding places such as disused tins, broken
jars, etc., and the surroundings in which the eight cases occurred suggested the

idea that it was the destruction of neighbouring natural breeding grounds which
had driven the insects to artificial breeding places commonly found close to

human dwelhngs. Much more information must be collected before it can be
decided whether this idea represents a real danger or is a mere chimera.

Turning from the pubhcation of others to those of our own Society we are

glad to record the completion of arrangements for the pubhcation of the first

vohime of Game Birds, which is the second edition of Indian Ducks, and
of the second volume of Game Birds which comprises the Snipe, Bustard

and Sand Grouse, and also of the Snake Chart. Full particulars of these have

been issued to all members and the subscription hst opened to members has

been well filled. Unfortunately owmg to increased prices at home and the

fall in exchange the estimated cost of production will be considerably

exceeded. Difficulties at home have delayed publication but owing to

Mr. Millard's energy these will be overcome. His labours have not been light-

ened by a continual stream of instructions from Bombay. One of the last of

these was considered a very valuable one—so much so that it was sent by
cable. It consisted of advice received from a medical member of the Society

who had experienced much trouble from the destructive agency of rats and
white ants and his advice was that the hnen, varnish and roUer of the

Snake Chart should be preserved by poison against the voracious appetite of

these pests. Despite Mr. Lefroy's help this has proved too much for the

English publisher and the idea has had to be abandoned.

A good many enquiries have been received for vern^icular editions of the

Snake Chart and arrangements are being made for these to be printed and
issued on the Society's behalf by the Oxford University Press. It is hoped that

this Press will be able to collaborate with the Society in the issue of Natui'e

Science Charts for schools in India.

The Committee have to record Avith great regret the death, the result of an
accident, of Mr. E. L. Sale, I.C.S., who was Honorary Treasurer of the Society

in 1912 and was always keenly interested in its v/elfare. He wiU be greatly

missed by a wide circle of friends.

It is also with great regret that they have to report the death of Mr. P. M.
HoM'lett of the Agricultural Research Institute, Pusa. Mr. Howlett had been
a member of this Society since 1908.

Mr. P. Ludlow of the Indian Educational Service has been elected to the

Committee to fill a previously existing vacancy.
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MISCELLANEOUS NOTES.

No. I.—TIGERS IN TREES.

There is a considerable literature on the subject of tigers climbin.f trees to
be found in old Sporting Magazines, although I can discover in our Journal
only one reference to such an occurrence, recorded by Mr. Monteath in Vo-
lume XXVI, No. 3. Such bemg the case and the magazines in question bein"
very difficult to obtam, it is perhaps worth collecting all that can be found on
the subject.

In the Bengal Sporting Magazine for 1834 it is recorded that a tiger, struck
on the back of the head by a bullet on the previous evening, was found quite
dead on the lower branch of a pipal tree at least fifteen feet from the ground.
The marks of his claws on the bark were so clear that there could be no difficulty

in deciding that he had scrambled up cat-fashion. He then ran alone the
branch, at the extremity of which he lay down across it, iiLs legs on either side

bemg kept in balance by small twigs, there he died. This animal had not
attained his full gro\vth. An instance is given in the Bengal Quarterly Sporting

Revieiv for 1843 of a hunted tigi'ess mounting to a bough twenty and a half feet

from the ground to seize a man, the man was wounded and the tigress then
lost her balance and fell.

In 1856 " Teutonius " recorded two such instances in the India Sporting

Revieiv. In the first case he had news of a tiger sitting in a tree where it was
said to be blockaded by villagers. He rode to the place, which was within five

hundred yards of a village, and there saw a large pipal tree round which
people were picketed. A spearman was standing almost underneath it. When he
approached within a hundred yards of the tree " there appeared, standtag on
a sturdy branch high aloft in the tree, the tiger, erect and calm and fearless

^^ith black, yellow and white colours in stripes, looking beautiful in high relief".

The height of the animal above the ground was found to be twenty-five feet

when subsequently measured. On receiving a shot he caught a lower branch

with his two arms in falling, hung for a minute and then dropped dead. The

villagers had found the animal in the morning asleep under a mango tree.

On being roused he at first tried to hide liimself in the drain of a tank,

and eventually mounted the tree, Avhich from its size and low stout branches

was easy of ascent. They said that once during the day he tried to descend

,

but that he was driven higher up by then- shouts. This was a young tiger

about eight feet in length.

The second case, which was very similar, occurred on the 17th May 1856

near the village of Tuchezra. A tiger attacked a buffalo near the village at

about daybreak, but was driven off by the herdboy. The villagers then turned

out and the tiger got up a pipal tree, where a dozen villagers remamed to prevent

it getting down. The sportsman approached to withm forty yards, mounted

on an elephant, and related that as he stood up ui the howdah with his riflo

levelled at the tiger's chest, it appeared to be a few feet higher than the rifle

and he calculated it to be about nineteen feet. The tiger, which was killed

wdth three shots, proved to be a inale measuring nine feet eleven mches. How

he got up the tree I could not weU make out, as Avith the exception of an

intervening branch, and many large notches, the trunk, measurmg in cu-cum-

ference at least 38 feet, was at least fourteen feet high, and then branched

out like a banyan tree, and there was plenty of room where he could stand and

lie.".

In Volume I, No. 5, of the Oriental Sporting Magazine for 1866, it is related

that a herd of buffaloes drove a wounded tiger into a rhododendron tree, but

no other particulars are given. In Volume IV, No. 41, of the same magazmo
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for 1871, an instance is given of a tigress charging a man in a tree, and spring-

ing up eleven feet six inches from the ground, as proved by the claw marks.

It is also said that she began tearing the bark off the tree mth her teeth

at ten feet four inches from the ground.

Mrs. Colin Mackenzie in her book " Life in the Mission Camp and Zenana,

"

says :

—" Captain J. told me he never knew a tiger up a tree but once ; that

was at Hingoh. An unfortunate man who thought himself quite safe cried

out ' here she comes '
! The tigress heard him, went up the tree, puUed the

man down, and bit him on the knee so severely that he died in hospital soon

after. It was so remarkable an occurrence that the tree was cut down and

brought into HingoU as a curiosity."

But the most remarkable instance of tigers climbing trees was recorded in

the South of India Observer in December 1870, as follows :—
" More tigers ! Now that our monsoon is over, or greatly moderated, our

sportsmen have been able to resume operations against the feline race. We
learn that two gentlemen killed two tigresses last week, one on the 2nd ins-

tant, the other on the 5th. They may be called the Peermund and Aniculmund

tigers. Both afforded considerable sport, and one carried on such games as

possibly never were heard of before in tiger shikar. It appears that the one

alluded to was found in a small sholab, about 200 yards long and 50 or 60 broad.

The coohes and dogs had scarcely been put in at the top of the beat when a

sudden screaming and skedaddhng among our canine friends was heard, which

showed that there was some animal of dangerous prochvities inside. This had
hardly passed when a huge tigress bounced out at the foot of the sholah, imme-

diately going heels over head in a hidden nullah which she had not seen. This

was all so instantaneous that there was barely time for one of our sportsmen,

who was seated calmly on the grass within 25 yards of where this happened,

to blaze a shot at the tigress as she flashed back into the sholah. The men
continued beating down and presently stripes again showed for a moment at

almost the same place, and another hasty shot was fired. She then disappeared

for some time, and next showed herself near the top of the sholah and tried to

escape in another direction, but the coohes made such a din that they drove

her down agam. Now comes the curious part of the story. One of the shika-

ries, watching at the top, spied Mrs. Stripes suddenly appear on the toi?

branches of one of the highest trees in the sholah. He immediately called

out, " the tiger has gone up a tree."

This was good news, and one of the sportsmen ran up the side of the sholah

and sure enough saw Mrs. Stripes laid out on a branch at least thkty feet from
the ground. To knock her off this perch with a brace of bullets took but a

moment of time, and down she came with a thundering crash, apparently

lifeless. The beaters began to cheer, thinking their work was over ; but they say

a cat has nine lives and so it proved on this occasion. She presently began
growling and snarling at the dogs that had got round her. The gentleman who
had been busy with her, as she was nearest his side then crawled into the sho-

lah and presently saw Mrs. Stripes get on her legs and move off ; but the

brushwood was so thick that it was impossible to see in what direction she was
coming, so he skedaddled. He had hardly got out, when to his amazement he
saw stripes shining up the same tree, just as any ordinary house-cat would.

The tigress got back to almost the same part of the tree as before and stood

on the fork of two branches upright, looking down and exposing her great

chest. To tumble her off again was a momentary affair, and down she came
with a tremendous crash. She required a ball through her brain to finish her

off, even after this, as she lay on the ground pawing at the dogs. The
sportsmen examined the tree after the battle was over, and it proved to be
perpendicular for about 25 feet. There were the claw-marks, showing that she

had gone up the same tree twice, once wounded, as seen by the blood. The
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claw-marks were mere scratches, and how this great animal could ohmb a
perpendicular tree is a perfect marvel. Everyone has seen a house-cat run up
a post or tree, and this huge tigress did this with just as much ease. From
this experience we might suppose that tigers drop on their prey from bran-
ches, and also reconnoitre their game from high trees. To show what a
difficult tree this was to climb two young active cooUes were offered a rupee
each, if they would clunb the tree, and they failed to do so."
In a letter to the 8outh of India Observer, Lieutenant-Colonel Christie confirm-

ed the story, and wrote that he shot the tiger in the way described. He added
that the tree was perpendicular, about a foot in diameter, with no branches
for about 25 feet. He wrote that " the tree in question will doubtless retain
the double set of claw-marks for years to come, so any curious or dubious
gentleman may go and look at it near Peermund. The length of the tigress
was about 9 feet 6 inches."

The other sportsman present was Mr. J. W. Hadow of Southwich House,
Ootacamund.

Charlton Kings, England,

June 1920. R. G. BURTON, Brig.-Genl.

No. II.—MAN-EATING TIGERS ON SAUGUR ISLAND IN

THE 18th century.

It is not often that Europeans have fallen victims to man-eating tigers but

I find recorded in the Annual Register two instances of such occurrences on
Saugur Island. The following extract of a letter from a gentleman to his friend

at Calcutta is printed in the Register for 1793 and dated the 23rd December
1792 on board the ship " Ardasier Shaw," oflE Saugur Island :

—

" To describe the awful and lamentable accidents I have been an eyewitness

of is impossible. Yesterday morning INIr. Downey, of the Company's troops,

Lieut. Pyefinch, Mr. Monro (son of Sir Hector), and myself went on shore on

Saugur Island to shoot deer. We saw innumerable tracks of tigers and deer

but still we were induced to pursue our sport, and did the whole day. About

half past three we sat down on the edge of a jungle to eat some cold meat sent

us from the ship, and had just commenced our meal when Mr. Pyefinch and a

black servant told us there was a fine deer within six yards of us. Mr. Downey

and myself immediately jumped up to take our guns ; mine was the nearest,

and I had just laid hold of it when I heard a roar like thunder, and saw an

immense royal tiger spring on the unfortunate Monro, who was sitting down.

In a moment his head was in the beast's mouth, and he rushed into the jungle

with him with as much ease as I could lift a kitten, tearing him through the

thickest hedges and trees, everything yielding to his monstrous force. The

agonies of horror, regret and fear rushed on me at once. The only effort I

could make was to fire at him, though the poor youth was still in his mouth.

I fired a musket, saw the tiger stagger and agitated, and cried out so immediately,

Mr. Downey then fired two shots, and I one more; we retired from the jungle,

and a few minutes after Mr. Monro came up to us all over blood, and fell. We
took him on our backs to the boat, and got every medical assistance for him

from the " Valentine " East Indiaman, which lay at anchor near the island but

in vain. He Uved twenty-four hours after, but in the extreme of torture
;
his

head and skull were torn and broken to pieces, and he was wounded by the claws

all over the neck and shoulders ; but it was better to take him away, though

irrecoverable, than to leave him to be devoured hmb by limb. We have read

the funeral service over him and committed him to the deep. He was an

25
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-amiable and promising youth. I must observe there was a large fire blazing

close to us, composed of ten or a dozen whole trees; I made it myself on pur-

pose to keep tigers off, as I had always heard it would. There were eight or

ten of the natives about us, and many shots had been fired at the place and much
inoise and laughing at the time, but this ferocious animal disregarded all. The

human mind cannot form an idea of the scene; it turned my very soul within me.

The beast was about four and a half feet high and nine long. His head appear-

ed as large as an ox's, his eyes darting fire, and his roar, when he first seized

his prey, will never be out of my recollection. We had scarcely pushed our

boats from the shore, when a tigress made her appearance, almost raging mad,

and remained on the sand as long as the distance would allow me to see her."

The following is an extract from the Annual Register for 1787, Calcutta,

•October 12th :—^The following melancholy accident shows that a tiger is

..not always deterred from approaching fire. A small vessel from Ganjam
to this port, being longer on her passage than was expected, ran out of

provisions and water. Being near the Saugur Island, the Europeans, six

in niunber, went on shore in search of refreshments, there being some cocoa-

nuts on the island, in search of which they strayed a considerable way inland.

Night coming on and the vessel being at a distance, it was thought more safe

to take up their night's lodging in the ruins of an old pagoda, than to return to

the vessel. A large fire was lighted, and an agreement made that two of the

number should keep watch by turns, to alarm the rest in case of danger, which
they had reason to apprehend from the wild appearance of the place. It

happened to fall to the lot of one Dawson, late a silversmith and engraver

in this town, to be one of the watch. In the night a tiger darted over the fire

upon this unfortunate young man, and in springing off with him, struck its

head against the side of the pagoda, which made it and its prey rebound up-

on the fire, on which they rolled over one another once or twice before he was
carried off. In the morning the thigh bones and legs of the unfortunate victim

were found at some distance ; the former stripped of its flesh and the latter

:shockingly mangled.

Charlton Kings, England,

June 1920. R. G. BURTON, Brig.-Genl.

No. III.—A SPORTING DIARY.

The Society is indebted to His Highness the Maharaja of Bikanir for permis-

sion to publish the following extracts from His Highness's Sporting Diary.

The extracts deal with a sporting trip His Highness made in Nepaul between
March and April 1920. On the 17th March the first camp was made at a village

called Babia and on the 20th His Highness shot his first Wild Buffalo. Writing
from Babia on the 17th he says :

—

" Saw at Hathi Manda village, half an hour's journey from Babia, a
tame male buffalo, which, while tied to a tree in the village, was set on and
badly gored by a Wild Buffalo (Arna) who lives in the jungle close by and
spends most of the night till fairly late in the mornings with the tame she-

buffaloes of the village in the open patch close by the village."

On the following day an unsuccessful attempt was made to bring the beast
to bay, in regard to which His Highness writes :

—

" Unfortunately a mess was made owing to overkeenness. Bearing in

mind the late Maharaja of Cooch Behar telling me how Wild Buffalo, living

with village buffaloes, were sometimes easily shot off elephant, I thought
same would result to-day. But the buff was on the other side of the plain
from where we entered it—two howdah elephants only, self and Hiru. As
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soon as he saw us he began to move away and entered the jungle, never
letting us get nearer than some three hundred yards and I did not want to
disturb him further with a long shot of which I could not make certain."

The buffalo returned to his nocturnal haunts the next evenin':^ but was' left
undisturbed. The following day, the 20th, His Highness describes as a red-
letter day, his diary for the period runs as follows :

—

At last I have shot my first buffalo. Khuber came of Buffalo at 7 a.m.

Left camp about 7-30. Got to place about 8-45 a.m. A machan was tied

up just a little inside the plain beyond the jungle on a small tree on which

Hiru and I, with Asu Singh loading for me, got up. Staff put up on two

machans to our right front and right rear in case of buffalo escaping wound-

ed. Saw Arna buffalo a little to the north of where we saw him on the 18th.

The only way to get a decent shot, as he wouldn't allow elephants near

him, was to try some subterfuge. Hence machans and our attempting

to get him to follow the tame buffalo herd past our tree. The plan succeed

ed and he followed some twenty yards behind the \Tllage buffaloes passing

my machan about 70 yards off. Although the shooting itself was com-

paratively tame work, t confess I felt quite excited when the wild bull-

buffalo began moving towards us ! Would he come on, or. seemg us, move

away without giving us a shot ? But all went well and my rifle s^wke

out three times, the first bullet from my -465 Cordite gomg home well and

true, crashing into his right shoulder, and the mighty beast came down

on his knees and head. The second bullet agam got him in the shoulder

while he was plunging about on the same spot (though mortally wounded)

and down he went. But as he was still moving about a Uttle I finished

him off with a thu-d bullet in the top of the neck with the -450 Cordite.

On cutting up his head we found that the old buff had a 12 bore bullet

buried just below the skin in the neck, and we ascertained that a Nepaleso

•officer had tried to shoot it last year as it was giving much trouble to the

villagers. This accounts for his not letting the elephants approach Inra.
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be there. Left camp at 9-15 a.m. Motored in half an hour to Kosi bank
on this side, crossed in a boat comfortably, went across a strip of jungle
about half a mile wide, and again crossed in boat the other branch of Kosi
on other side and got into howdahs at 11-15 a.m. We stood on bank of
dry nullah bed some 100 yards wide, and sent two elephants across to first
patch of grass, where big tiger was reported. It was lying there in rather
low grass.

_

A magnificent sight followed. A huge tiger, looking bigger
even than it was owing to its standing out well above the low grass, imme-
diately showed up and after going on the far side ahead of the farther ele-
phant suddenly turned round and with tail up, charged out at elephant,
then tiurned round and came through the grass straight at us. I attempted
to down it with Slannhcher as it was leaving grass to cross nullah but ele-

phant moved and my bullet failed to stop or drop it, the same happened
with the second shot from the Mannhcher, and then I took up the -240
double barrel and my first shot hit it in the shoulder rather low. But
except for a quiver she came on charging right across the nullah and, just

when things looked exciting, suddenly fell dead at our feet, when almost up
the bank. We aU voted it to be a fine male tiger—the father of the family.

Imagine our surprise on going up to it to find it was a huge tigress, of which
the smaUness of the head as it lay dead gave me my first doubts. On eyeing

it closely it turned out to be the Record Tigress ever shot and the biggest

recorded in India—9 ft. 7 inches long, with a body 6 ft. 5 inches, and a
really superb prize to have secured. The record from Rowland Ward's
book tin now was 9 ft. 5| inches, by Lord Villiers, though my 9 ft. 5 in.

Lachhamania Tapu tigress shot in 1918 in Nepal had a 6 ft. 3 inches,

against the body of Lord ViUiers' tigress of only 6 ft. 2| in."

" The following are the detailed measurements of the Record Tigress:

—

Length of body 6 ft. 5 in.

Length of tail

Total length

Girth

Head
Forearm
Height

We then went on a bit and sent elephants round to beat up a long patch

of low grass towards us where the two other tigers had been seen. Here

again it was a very fine and jolly sight. Shortly after the elephants had

begun beating up to us we saw a tiger coming towards us some 500 yards

off. He was still going through the low grass slowly, some 100 yards from

us towards our left, when I fired a Mannlicher bullet but, owing to the

elephant moving sUghtlv, missed. My second shot, however, hit it in the

neck and dropped it in its tracks. Soon afterwards another tiger showed

itself coming to our right front from the same direction and yet another

to our left ! The tiger on the right after a while crossed in front of us at a

walk some 150 to 175 yards off and I dropped it ^nth a bullet through the

shoulder but it picked itself up again and charged the elephants to our

left, scratching one and then lying up opposite them inside the line, ihe

third then gaUoped across towards our right front and I downed it with

a -240 buUet a Uttle far back. I took my elephant up to it and finished

it off and then we went up to the other wounded animal. Ranjit bmgn

said he could see it in the grass lying down opposite liim so I told mm to

fire. But in accordance with his usual practice he fired at his hind quarters

and then a funny sight ensued : Jabbers missed the chargmg tiger witn

his second barrel and the next moment he and Bharat Singh were chnging

.on to the howdah for dear life while the elephant was down on his knees

.3 ft. 2 in.

9 ft. 7 in.

3 ft. U in.

2 ft. 3f in.

1 ft. 51 in.

3 ft. 1 in.
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with the tiger under it, trying to kill it with its tusks. It was for this reason!

that some days ago I changed from Kam Prasad to Vikram Prasad. Ram^
Prasad had however with his knees and weight practically done for the-

tiger but on getting a scratch on the trunk under the right eye he bolted

a bit and after it stopped, Ranjit put a bullet into the tiger who, though

alive, was really done for and could not get up. Thus ended another

red-letter and ever memorable day. All four happened to be tigresses but

the three daughters were aU grown up ones measuring 8 ft. 3J in., 8 ft.

3 in., 8 ft. OJ in. We got back to camp about 3-30 p.m."

The following day, the 1st of April, His Highness obtained his 97th tiger. The
2md and 3rd and 4th were blank days. The entry for the 5th reads as fol-

lows :—

"At last Nishan Tapu has yielded us a tiger but, compared with its

reputation, and also the actual hunt, it was disappointing and the tigress-

led us a rare old dance to-day. Seen early in the morning by our scouts,

line of elephants left early after breakfast and we at 1-15. On way
heard tiger was ringed in after its having broken through first ring

in quicksand patch on bank of Kosi. On our getting there tigress broke-

through the ring and back through the line in the next attempt before

-

ring was completely made. We then beat it out past me in a small patch

by force but the cunning old brute went through the only patch of grass-

instead of the open and I had a guess shot at her after she had galloped

into the tall grass. In the next attempt of the same nature, she charged

straight out at my elephant, my two shots getting her in the back just-

missing the spine and in the nose too far forward. Pools of blood. In
the attempt following she got home and slightly wounded my elephant,

Gorakh Prasad, in the trunk with claw scratches, who, considering every-

thing, stood wonderfully staunch, though he was rather forced to do so-

as we were in somewhat quicksandy ground. Hiru's elephant, Sital Prasad,-

who was on my immediate right, seeing the tiger get home on my elephant

knelt down anticipating a charge; and the unsteadiness and moving about
of the elephants generally, contributed to bad shooting. Several other

elephants were mauled—scratches mostly—during the long and tedious

hunt. The last time we forced the tigress out of thick grass I managed
to break her left leg, though rather low, and Jeoraj Singh and Nawal Singh
opposite whom she was lying down close by, finished her off—a fine tigress

9 ft. 2 in. with two perfectly marked cubs—male and female—^which

would probably have been born within a week.

Had a somewhat perilous and uncomfortable journey back, as anticipat-

ing a pleasant river ride drifting down stream, as in 1908 on the Gandak,
I foolishly agreed to Jabber's proposal and came back by boat. Whilst
the elephants got back in one and quarter hours it took us two and half

"

hours and we had considerable excitement also through boat striking sub-
merged trees and stumps and bumping on shallow shoals in the dark."

On the 7th April His Highness' shoot was brought to a close.

The following is a Summary of the Nepal shoot :

—

17th March to 7th April, 1920.

Tigers (Self 15 and Hiru 2) . . 17

Arna Buffalo .. .. (Self) 1

Mugger (Hiru) 2

Total .. 20



MISCELLANEOUS NOTES. 391

Measurements of Tigers.

Tigers.

10 ft. 1 in. (7 ft. body)
10 ft. 1 in. (3 ft. 1 in. head)
9 ft. 6 in

9 ft. 5 in. (shot by Hira)
9 ft. 3i in

(6 ft. 5 in.

8 ft. 5 in. (Old tiger).

6 ft. 10^ in. (Three-quarter grown cub)
Tigresses.

1. 9 ft. 7 in. Record Tigress

body)
2. 9 ft. 2 in. (6 ft. 5 in. in body)
3. 9 ft. 2 in. (2 ft. 4i in. head)

4. 8 ft. 8 in

5. 8 ft. 6J in

6. 8 ft. 5 in. (shot bv Hira)

7. 8 ft. 3J in. .. " ..

8. 8 ft. 3 in

9. 8 ft. 01 in

10. 6 ft. 1\ in. (Three-quarter grown cub)

Locality of Bag.
Hindalwa
Bankulwa .

.

Sundar Gonar

Total

Hindalwa, 21st March.
23rd March.
26th March.

Bankulwa, 18th March.
Hindalwa, 1st April.

Bankulwa, 23rd March.
Sundar Gonar, 29th March.

Hindalwa, 31st March.

„ 5th April.

Bankulwa, 20th March.
24th March.

Hindalwa, 27th March.
Sunder Gonar, 29th March.
Hindalwa, 31st March.

„ 31st March.

31st March.

Sundar Gonar, 29th March.

. . 10 Tigers.

.. 4 ,.

.. 3 „

17 Tigers.

No. iV.—ON THE lilETHODS OF JilEASURING TIGERS.

In No. 3, Volume XXVI of this Journal, H. H. the Maharaja of Dhar gave

some notes on the length of tigers and panthers shot in his State. Recently

in the Field—there appeared a photo of what was stated to be the record tigress

which had been shot by H. H. the Maharaja of Bikaner—Reference to this

tigress is made in the notes from His Highness' diaiy which by his courtesy

are reproduced in this number together with a photo of the tigress.

In No. 1 of this Volume Brig.-Genl. R. G. Burton asked how the measure-

ments of the Maharaja of Dhar's tigers and panthers were taken and stated

that measurements roimd curves must always be unrehable as no two people

are likely to take them aHke. He considered that no measurements could_b&

judged satisfactory unless taken in a straight line between pegs, the tail bemg

measured separately.

The Editors wrote for information on this subject to both the Maharaja of

Dhar and the Maharaja of Bikanir and were advised that the mea-surements

had been taken round curves " this bemg the ordmary accepted way."

The controversy as to the correct way of measurmg tigers is very ancient

as wUl be seen from the followmg extracts from the Asian of Deceinber -3rd,

1879. The extracts are from a letter to the Asian dated Purneah, 1st November

1879, and signed "Joe" ( J. L. Shillingford ). Joe wi-ites :—

"Length of Tigers.

" In the columns of this Journal a good deal has been written on this

"subject, resulting evidently in no definite solution of the vexed question.

•'Naturalists, and even sportsmen, are stUl sceptical regarding the utmost
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" length and size it is possible for a tiger to attain. I have ventured to

"record the result of my experience to assist towards settling this much
" controverted matter. During a career of over thirteen years, as a sports

-

" man, chiefly in Northern Bengal, I have had the satisfaction of regis

-

" tering the death of about 170 tigers. The measurements of some of the
" largest, both male and female, are appended below, in a tabular form.
" The dates on which they were shot, and the initials of the party present
" are also mentioned. Invariably all were measured prior to being skin-
" ned, and in presence of the assembled group of sportsmen, generally
" on the very spot where they had been killed, before being ' padded

'

" for removal to camp.

" The method of measuring is as follows :

—

" Applying the tape to the tip of the nose, it is carried along the middle
• "of it, to between the ears, then along the vertebrae to the root

" of the tail, which appendage being straightened out, the measure-

"ment is completed to the end of it."

It will be seen that " Joe " measured in the same way as the Maharaja of

Bikanir's tigress was measured.

The length of the largest tiger, shot on the 3rd November 1868, is given as

Il'.5". Four tigers 11' in length are recorded and detailed measurements of

one of these shot at Purneah are given, namely :

—

Tiger.——
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-' shooting excursions. There were very few villages, and these far
" apart, with narrow footpaths, through heavy grass and underwood
" jungles, leadmg from one to the other and if the tigers were so inclin-
" ed they could kill bipeds daily without exposmg themselves to view,
" still very few villagers were ever carried away.
" The tigers found in Southern India, judging from measurements

'' and descriptions recorded, are more sohdly built, have larger heads in
" proportion to the body, and very expanded pugs. They have short
" tails, and as far as I have been able to ascertam, the skin has more of a
" yellowish hue, than those of Bengal. They are more addicted to man
*' kilhng, and fearlessly approach human habitations when pressed by hun-
'• ger. I dare say the hilly nature of the country they have to live in, has
" good deal to do in their being more muscularly than those infesting
" the plains of Bengal."

Commenting on the above in the Asian of 20th January 1880 " Young
.Nimrod " writes :—

" I think it should be conceded that the tigers inhabiting Northern Benga
" and the Terai must be pronounced to be longer but not so well developed
" as those of Southern and Central India, and this I never doubted. The
'"' same may, I think, be said of the tigers of the Sundarbans, and I so
" described them in my article on the Roj^al Bengal tiger, which appeared
" in the Oriental Sporting Magazineior'NoYembeT 1812, i^. 520. Yourcorres-
" pondent 'Joe' has furnished in a tabulated form much valuable information
" regarding the length of numerous tigers, four of which are stated to have

"reached exactly 11 feet, and only one to have attained beyond that length
" being five inches above it. Now I have always contended that a tiger over
"" and not up to 11 feet is a desideratum, and I have therefore only to deal
" with the animal represented to be 11 feet 5 inches. Of course if the
" measurement had been accurately taken, there would be nothing further

-" to sajr on the subject and I should be glad to admit that 1 had at last

" found a tiger exceeding 11 feet in length. But ' Joe ' has favoured us with
" the method of measurement adopted by him, and this shoAvs a radical

'• defect, which j^roves that the measurements were not perfectly accurate.

" The mode of measurement practised appears to have been to pass the

" tape—was the measuring tape invariably used or a piece of string

*' afterwards measured, and did the sportsman or the servants take the tape

" along the length of the tiger—from tip of the nose to the extremity of

" the tsbil folloiving thz undulations of the body in a line thereivithl The

"part of the above sentence I have itaUcised shows that the measurement
" was inaccurate—inasmuch as it does not represent the exact length of the

" animal. I am quite sure that ' Joe ' would never tMnk of taking the

" height of a horse by measuring from the heel to the shoulder by following

•" the curves of the body from one point to the other ': Then why should

" the length of a tiger be measured in a different manner ? In the former

" case any Steward of a Race Meeting would reject the measurement
" taken, and in the latter Naturalists have no option but to act in the same
" way. I observe that the length of the tiger shot on the 18th April

" 1870, when the G. C the late lamented Lord Mayo, was out with the

" party, is stated by ' Joe' to have been 11 feet, while another of the

'• same party, A. P., of Calcutta, I think the late J. H. G. told me,

" who furnished an account of that shooting excursion to the
^
0. S. M.

" (see No. for July 1878, p. 1220), says it was ' 11 feet 1 mch. Who is

" right ? I presume ' Joe ' is ;
yet it shows how apt mistakes as to

-" measurements are liable to occur, and how very careful it is neces-

" sary to be in such matters."

26
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" Joe " replies to Nimrod's comment :

—

" The manner of measuring tigers, scientifically speaking, is certainly
" open to objection ; but it must be recollected universal custom
" warrants the style adopted by me. If from time immemorial the
" height of a horse had been mesasured by a tape instead of a rod, it

" would be the accepted method now; therefore, if I were to place a stake-

" at the nose, and another at the tip of the tail, and then register the
" length of a tiger, instead of carrying the tape along the back, my way
'' of measuring would decidedly be the exception and not the rvile."

" To further satisfy sceptics, I will now state that all the measurements^
" recorded were taken by me personally or else by some member of the
" party there present ; a tape carried out for the purpose was always
" used, and I may here add, the one I use is made of steel and has
" assisted in taking the dimensions of several scores of tigers."

He adds that the skeleton of a tiger 11' long was handed over by him to the

Indian Museum in 1871. A lengthened description of this tiger by "Bruiser "

is given in the Oriental Sporting Magazine for July 1871.

The Society possesses the skull of a very large tiger shot by Mr. J. L. Shilling-

ford in Purneah. Records of this tiger's body measurements are not available

but the skull is lij" in length. The record skull according to Rowland Ward
is I5f" and was shot by the Maharaja of Cooch Behar.

We shall be glad to hear from members of the Society on the above subject

—

Editoks..

No. v.—NOTES ON PANTHERS.

In the J ournal of our Society, Vol. XXVI, No. 3, page 841, is an interesting

article by H. H. The Maharaja of Dhar on the big game of the Dhar State. I

note that out of 106 panthers shot no less than 8 have taped eight feet in length.

The Indian Field Shikar book, third Edition, 1906, mentions only four panthers

of 8 feet and over, viz., one shot by Capt. A. G. Arbuthnot (the longest

on record) 8 feet 5J inches. One shot by the Maharaja of Cooch Behar mea-
suring 8 feet 4 inches. One of 8 feet 3 inches shot in Gurhwal ; and one of 8-

feet shot in Pauna.
I fear I am a sceptic in the matter of measurements. I speak from experience

as I have been in at the death of well over a hundred panthers and not one of

them approached 8 feet when measured between upright stakes. This experi-

ence covers India from Assam to Kathiawar.
Of this large number, the longest taped 7 feet 5J inches immediately after

death, he was a long lithe beast, built hke a grey hound, old, and very light

coloured. The story of his end is rather interesting :—I was walking through
the Gir forest in the month of April 1913 examining the watershed of the hills

with a view to finding a suitable passage for a Railway. After mid-day I sat

down in a patch of long grass under a huge banian tree for a rest and a frugal

lunch, the latter was just finished when my attendent tapped me on the shoulder-

and pointed to a large panther walking through the grass about 30 yards away.
I had a smack at him with my 300 H. V. but the bullet was deflected by the
grass and struck him high up in the loins. Curiously, he did not answer to the-

shot, and as there was no blood on the trail it looked like a miss. Half a dozen
armed forest guards joined us, and we followed up the track ; after going
about 70 yards there was a huge splash of blood on a dry teak leaf, and of

course every one rushed to examine it. Whilst we were bending down, there-

was a hoarse grunt and we looked up to see the panther almost on us. We-
all had a bang at him, and he rolled over at our feet simply riddled with buck-
shot and bullets.
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My companions were the famous Mekranis of the Gir, the staunchest shikaries-
I have met, but sad rogues and poachers in ordinary times.

The next longest panther was 7 feet 4 inches in length, a very heavy massive-
beast, also a Kathiawari; he was killed m May 1919 in the gardens to the North
of Junagad town. It was in the height of the recent famine, the heat was very
great, there was no water on the Girvad hills, the whole place was burnt, and
all the trees had shed their leaves, under such circumstances life on the bare hill'

sides must have been very distressing, so this panther left the jungles and took
up his abode under the dense shade of the mango trees in the State gardens.
The men guarding the mangoes on going their rounds disturbed him, and one man
was severely mauled ; the panther moved to another part of the garden, was
again disturbed, and mauled a second man ; this continued until no less than
six unfortunate men had been cruelly mangled. Curiously, all the victims

were bitten and clawed in exactly the same part—the right shoulder and
upper arm. Khvhber was telephoned up to me in the late afternoon and about

5 o'clock I started out. On my way to the gardens I met several of the victims

being carried to the hospital, and must confess I felt a certain amount of ditfi -

dence in meeting this ferocious brute.

It had been a dreadfully hot day—116° in the shade—with hot winds blowing

which may have accounted for the panther's bad temper. We found him

stretched at full length under a small Karunda bush beneath a large mango
tree, he lay with his jaws agape, panting heavily, evidently much distressed

with the abnormal heat. We crept up—under cover of a low aqueduct—to

within 20 yards of him, and one shot in the chest from my • 350 H. V. settled

him. He was a massive beast, quite the heaviest I have seen.

The remaining males of the hundred odd mentioned above gave two or three

measuring 7 feet 2 inches, the usual length was 7 feet or slightly under. All

measurements were strictly honest, taken between stakes, and not along the

curves, (this latter generally adds 2 or 3 inches to the length) and before the

animal had stiffened.

The Kathiawar panther differs considerably in colour from the Bengal ;
the

skin of the latter is more black and white, with large open rosettes, glossy and

bright in appearance, eminently suitable to the heavy dark forests with bnght

chequers of sunhght shining through the trees. The Kathiawar skins are dull

and rusty, with spots more crowded, the lighter colourmg suits the open dust

coloured Gu- forests admirably. It is astonishing to see how perfectly the

panther's colouring blends with the back groimd, a moving panther is fairly

well seen but directly he stops he seems to vanish, and his outline is 1"^^^^^

out with difficulty. It is this fact that makes the foUowmg up of wounclcd

panthers so exceedingly dangerous. I once followed up a small female, shortly

before dusk in scrub jungle, I actually trod on her tail without seeing her, but

fartunately for me she was stone dead, having made a dying rush of oU jaiUb

or so with a ball well placed behind her shoulder. I will give another instance or

the extraordinary invisibUity of panthers and incidentally of the damage tuey

can do when one would imadne they were " hors de combat:' It was in a ocat,

a small female trotted past me. I fired with a -300 H. V. shattermg both Her

forelegs above the elbow. She rushed into an isolated thicket of low shrubs ana

nothing would move her. Whilst we sat debating how best to hmsli i ei on

a vainglorious villager seized a sword and dashed '"^to tae t ii^kcj

after the wounded beast, shouting that we were all afraid and t^^t iie avoui

show us how woimded panthers should be finished off. The fool^^'iji^^^ er>

nearly stepped on the panther which sprang up on its hmd legs, bit the ma

in both shoulders and gave him a bad mauling generally ;
we tl^^'^^^^ ^ ^

^J^^"
to the winds, dashed m to the rescue and my sporting cook brained

panther with an axe.
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The village hero spent a montli in hospital, and was lucky to escape with his

life.

Caged panthers have been known to escape in Kathiawar, and at least one

Chief has " put down " tame panthers to stock his jungles, this probably

accounts for the variation in colouring, etc., occasionally met with as the

purchased animals may be African, Malay or Bengal.

Two years ago one of these "bag" panthers came over our frontier and started

man eating. After wandering about 100 miles across country, he finally settled

-down in open grass country, attacking the women working in the neighbouring

.fields and the children tending cattle in the grass. His attacks were always

made in broad day-light and after a few deaths the country became panic-

stricken. All field-work ceased, and moving outside the villages at any time

became a night-mare.

I went out after him in mid-April and put WaU Mahomed (the finest tracker

in the Gir) on to his trail. The first day he eluded the trackers, but the second

day they found him asleep under a small bush. Khubber was brought to me
about half past five in the evening, no time was to be lost as our quarry waa
8 miles away over stony hills and we had to cross several big rivers with rocky

beds full of boulders. Wah Mahomed carried a goat across his saddle and I car-

ried a heavy rifie ; a sharp gallop brought us to the spotjust as the sun was dip-

ping on the horizon. We tied up the unfortunate goat and sank behind a small

bush. Within two minutes the panther appeared on a small hillock, and after

satisfying himself that the coast was clear, rushed in and killed the goat. I

killed the panther, and found him a full grown male of the Bengal type, 3 to 4

years old, 6 feet 10 inches in length, not heavily built, skull 9" by 6|". The hair

on his face and sides was rubbed off by the bars of his cage though he had been
free for nearly a year. In this short time he had killed 14 poor villagers.

There is one man-eating panther in the Gir forest, I believe it is a female—pro-

bably with cubs. She kiUs spasmodically ; for four successive years she has
killed and eaten one child in each monsoon. The place is very difficult to reach

in the rains and with the fever, mosquitoes and other biting flies the discomforts

are too great to permit of camping in the forest at this season. I ventured out

once, was eaten ahve by mosquitoes, and had no luck, chiefly owing to too much
bundobast made by an over-zealous police inspector.

The Rabaris or buffalo herdsmen of the Gir live in the most primitive shel-

ters at all times, a ring of thorns with a few upright sticks covered with coarse

grass form their only habitation, this structure is abandoned when the grazing

near by is consumed, the graziers then seek pastures new and form a new
hamlet.

The lions and panthers of the Gir move from their lairs shortly before sunset

and make straight for the nearest Rabaris' hamlet, if they find no victim, they
move on to the next settlement, if they fail to find a straggler from the byres
they will sit patiently outside. As the cattle are driven out to pasture long before

daybreak killing is then an easy matter. The four little girls mentioned
above were carried off about dusk or dawn when visiting the edge of their camp,
in each case the only trace left was a bare skull.

I have seen tiger, panther, and Indian lion approaching their kills dozens
-of times, and have watched many panthers kill goats tied up as bait. Some
famous artists have painted pictures of these big cats on the prowl, with ears

well laid back, head a few inches from the ground, body stretched to its greatest

length and every muscle tense and strained. As far as my experience goes this

is entirely wrong. They walk along quite naturally to within a few yards of

their victim—stopping occasionally to look all round for the goat-herd—then
settle themselves down ventre-a4erre with the hind legs well doubled up under-
.neath, and then come with a terrific rush on the poor goat who has probably
'Watched the whole performance. The attack is always made in silence, and is
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so quick that details cannot be observed, but the goat is nearly always seized
by the throat. Most panthers straddle the goat, some lie down at full len<^th
In aU cases the goat is held until life is extinct. On steep hill sides, o°r in
places where there is Uttle or no cover, the attackmg rush may be from' a con-
siderable distance (100 yards or more).

In several instances I have seen a panther come trotting along a jungle path
and go straight at the goat without increasing his pace.

Panthers are very cautious on approachuig a kill, they walk along slowlv
and sUently but neither stooping nor crawling, they stop at frequent intervals
and look carefully around, when quite satisfied that there are no intruders
they sit or Ue down close to the kill ; females appear to be much more cautious
than males (I have noticed the same with tiger) and frequently stare long at
the machan, if not quite satisfied they walk away and lie down at some dis-

tance until it is quite dark when they again approach the kill for a feed.

When a panther receives a wound, mortal or otherwise, he invariably makes-
a mad rush for the nearest heavy cover. It is astonishing how their instinct

leads them to the most difficult and inaccessible cover in the vicinity.

In my experience panthers do not appear to possess a keen sense of smoll.

either this or they do not worry about the near presence of man, provided t)r

latter keeps absolutely still. On many occasions I have sat in a thick thorr»

shelter, or a hole in the ground covered with a charpoy or a cart-wheel, with
heap of thorns and green stuff piled on the top ; the panthers have passed this

without noticing the deceit. On one occasion in difficult ground I hollowed

out a cactus bush and sat in this, closing the entrance with thorns and green

branches, leaving a loop-hole facmg the kill ; the panther walked aU round my
shelter sniffing, and quite satisfied there was nothing wrong ; when he came
in front of the loop-hole I shot him through the head.

Their sense of sight and hearhig is very acute, any movement however

slight is instantly detected ; the jungle may be disturbed by the noise of falling

leaves or branches, squirrels or birds racing over dry leaves, etc., of these the

panther will not take the shghtest notice, but if the shikari touches a dry

leaf or the machan creaks ever so shghtly the beast is instantly on the alert and

either stares straight at the source of the sound or bounds off at once. As with

the hunting of all wild animals it is wise to have the setting sun at one's back

if this is possible ; this places the quarry at a disadvantage.

In tracking up spotted deer in the early morning I have frequently come

across panther. Chital always bell when they see the great cats, it is a short

sharp note, quite different from their usual musical call. When the panther's

stalk is disturbed by man, the beast gives a few grunts and makes off. The

Gir shikaries profess to be able to pick out the male panther by his deeper note.

Panthers possess one peculiar habit which is not found among hons and

tigers. All three are much given to walking along roads and footpaths,

(The Indian Uon particularly, I have followed their tracks for many mUes)

the panther stops occasionally and leaves a long scratch on the side of the road,

never in the middle ; this mark is about two feet long and generally parallel

to the track, but sometimes at right angles. I have never seen the fact

quoted in shikar books, but it is well known to the jungle people who have

frequently pointed it out to me in several parts of India. I shaU be glad it

some of the Members of the Society will confirm my statement.

ToKARVADi, PooNA DisTEiCT. E. BROOK FOX, M. Inst. C.E.

1th May 1920.
.

No. VI.—THE HUNTING LEOPARD {CYN.ELURUS JUBATUS).

I have never had the fortmie to see the Hmiting Leopard in the feral state.

I heard of one in the Buldana District of Berar in 1912 I beat up the ani-

mal's quarters, but found only tracks. It was said that its mate had been.



398 .70URNAL, B0MBAY NATUBAL HIST. SO CI£ TY, Vol. XXVII.

'Captured by pardis. These animals appeared to be less uncommon in Berar

than in many localities. I saw in 1890 the skins of three which had been

shot in the Melghat Forest in the Satpura Hills North of Ellichpur by Mr.

Ballantyne of the Forest Department. He told me that they all came out

in one beat. Captain Winter of the Hyderabad Contingent Artillery shot

one at Damangaon near Ellichpur in or about 1894, He saw two or three

and shot one when sitting over a kill or a tethered goat. Another was shot iu

1895 in the Wun District of North Berar by Captain Barnard, 4th Lancers,

Hyderabad Contingent, the animal came down to drink at a pool of water

close to him.

In an article in the India Sporting Review for February 1857, there is a refer-

ence to Chesney's " Journal of the Euphrates Expedition," in which this species

lis said to be more numerous in Asia Minor than in Persia and Mesopotamia .•

its occurrence is also noted in Arabia and in the vicinity of Aleppo. The -^vriter

of the article says that the chief supply of these animals in Upper India is from

the Jeypur District. According to "Buchanan Hamilton," it is found in most
of the hilly parts of India, but is nowhere very numerous except near Hydera-

.bad, Deccan. It is stated by Mr. Ure, Surgeon at Hyderabad, that Hunting
Leopards were numerous near that place, and live in holes among the rocks

on the hiUs, or rocks that are near the plains which the antelope frequent.

Sir Samuel Baker, in his Eight Years' Wanderings in Ceylon, published in

1855, says this animal is common there and " frequently caught at Newera
Ellia."

The late Sir Montagu Gerard told me he had ridden down and speared this

rspecies in Central India.

Charlton Kings, England,
Juvp. 1920. R. G. BURTON, Brig.-Genl.

No. VIL—THE HUNTING LEOPARD {CJNMLURUS JUBATUS)
IN KATHIAWAR.

I notice in the last number of our Journal under an interesting note on the

"Hmating Leopard by G.O. Allen, I.C.S., that the Society is anxious to obtain

all the information it can regarding this now somewhat rare animal, so am
sending the following note on its occurrence in the Province of Kathiawar
in the hope that it may be of some value.

According to Blaniord's "Mammalia", the Hunting Leopard, does not

occur in India, North of the Ganges or anywhere in the Eastern part of the

Peninsular, or on the Malabar Coast. How far South it occurs, he is unable

to state, but adds that its range is probably nearly the same as that of the

Indian antelope.

As far as the Bombay Presidency is concerned I think I can safely .say that

the only district in which it occurs is in a limited area, situated about the centre

of the Province of Kathiawar^ and there only in very small numbers.
The antelope is met with in suitable localities, in most of the districts, ranging

from Gujerat in the North down to the Southern falukas of the Dharwar districts

bordering on the Mysore State, but during the many years I was engaged on
;Survey work, in the Bijapur, Belgaum and Dharwar districts, 1 have never once

heard of a wild Hunting Leopard having been seen in those parts, although I

made exhaustive enquiries amongst the natives, some of whom were acquaint-

ed with the animal from having seen tame ones, kept by Indian Princes for

hmiting purposes.

I am not so well acquainted with the more Northern districts of the Presi-

dency but I think if a Hunting Leopard had either been seen or shot in any
•of them dmring my long service in Kathiawar I should most certainly have heard
of it. As J have already stated they are exceedin^fly scarce in the latter Pro-

vince. In the Kathiawar Volume of the Bombay Gazetteer, it is stated, on the



MISCELLANEOUS NOTES. 399

authority of the late Colonel J. W. Watson, who was ft very keen observer
.and shikari, that in 1884, there were not more than twenty Cheetahs (the
local name, the panther being known as the dipdo or spotted one) If any
thing the number was overestimated by Colonel Watson, for during the succeed-
ing 17 years, when I was serving in the Provmce and became fntimately ac
quainted with a greater part of it, I only heard of nme, two of which were
shot by natives, in the neighbourhood of Chotila, midway between Wadhwan
and Rajkot ; two by Mr. S. A. Strip of the Wadhwan Garassia School, within
a few miles of the Civil Station, and the remaining five, including two which
were speared respectively by Mr. Waddington of the Rajkumar* College and
myself, by two young officers. These five which consisted of a mother and
four well grown cubs were obtained within a short distance of the Rajkot
Civil Station during the rains of 1894. Khobar had been brought to ths two
-officers by some Koli shikaris, that three panthers had been marked down by
,them. On reaching the spot with the men, they found the animals lying up
under a small bush, in the open, and had no difficulty in shooting the lot
,as they showed no fight. It was only after the bodies had been brouf^ht into
Rajkot and seen by others, that they discovered what the animals they had
shot really were ! The Kolis said they had seen two other larger animals,
which it was presumed were the parents as the ones which had been shot
were only three-quarters grown cubs, and it was arranged that the men should
try and find them, and, that should they succeed in doing so, we should ride

them down and spear them.

On the following morning, the news was brought into camp, that they had
been found and surrounded, and not an hour later we found them in a patch of

long grass between some low hills, and very restless as they were moving about
with their tails cocked up and visible above the grass. They broke cover in

two different directions at a great pace but we had no difficulty in eventually

catching them up rough as the ground was, and spearing them. Like the others

they did not show any fight and it seemed a pity that the}- should have been
destroyed but we had no means of catching them alive, there being no profes-

sional snarers in the country and sooner or later they were bound to be shot by
village shikaris. One of them turned out to be the mother and the other,

v'^nother cub, showing that there had been four in the litter. The coats of all

of them were in good condition, but otherwise they were very thin and the

mother especially looked half starved. This was as far as I could ascertain the

first time that hunting leopards had been seen anywhere near Rajkot and

this family of them must have wandered there in search of food from the

country round Vichia and Tardan where I was told they are occasionally met with.

Their favourite havmt however is the large rugged tract of countiy, known as

the Tanga, which includes the greater part of the districts of Chotila, Chobari,

Anandpur, Than, etc. This appears to be their stronghold from which

they occasionally wander away into the surrounding plains but never to any

great distance. There are other localities further North especially in the direc-

tions of Dhrangdhra, Mali a and Tankara under Morvi, where antelope

are plentiful and other conditions apparently favourable for them but for some

good reason or other they are never found very far away from the Tanga limits.

The same remark appUes to the Southern districts of Kathiawar, including the

Gir Forest, the Girnar, the Barda, and Alache Hills, Sihorand the siuri-ounding

country. All these districts hold panther, but I have never heard of a huntnig

leopard having ever been met with in any of them.

It is many years since I left Kathiawar (nearly 20) and although there

certainly were a few hunting leopards left in the Tanga comitry when I did

stay there I am unable to state if there are any left there now.

Maesh Hall, South Moltoij, L. L. FENTON, Lt. -Colonel.

N. Devon., \m Maij 1920.
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No. VIII.—THE DESERT LAEK {ALMMON DESERTORUM).

During the past two months, I have had the opportunity afforded me of

watching this bird. As nothing much appears to have been recorded about

its habits, I venture to commit my observations to paper as it may interest

others who are ornithologists.

This is an altogether peculiar bird and although classed among the larks,

his habits are totally dissimilar. His habitat is the desert. He loves sand

and is to be fomid in desolate places, where he runs about, at a considerable

pace, over dunes and hummocks. He seldom takes to flight, preferring

to footslog. In the non-breeding season, I believe he is silent. When the

mating season comes romid, he starts displaying. Before doing this, he runs

up to the top of a hummock. On arriving, he utters two notes, very like

a warning ; he then utters three more, not quite so loudly ; after this he

runs forward three or four feet and then springs up into the air, sort of

slantwise, and utters four or five more notes, which brings him to the

top of his flight, when he descends to earth again, as though " side
"

slipping. He shows off his wings and opens his tail out, in fact makes as

much display as he can of his beauty. The song is very pretty and the whole

show delightful to watch. He does not rise more than 15 or 20 feet. On des-

cending, he again mounts a hummock and continues the display at short

intervals.

In order to find his nest, the best method to pursue is to get on to his haunts.

On arrival one just stands and listens. If he is displaying, his voice will soon

be heard. This must be followed till he is seen. If there is a nest about

it is perfectly easy to find, for after each display, he returns to the same

hummock, all that then remains to be done is to search round all the

hummocks in the vicinity, where it is sure to be discovered. If there is no nest,

he does not return to the same hummock to display, but rims along to another

and so on.

In this manner I have discovered 5 nests this season and will endeavour tO'

describe them.

On the 26th April, I came on a cock displaying . I stood and watched him.

Almost at the same moment, to my delight, I saw the hen running along quite

close by with building material. I hardly had time to realize it, when she

flew a little distance to the foot of a hummock, on which was a low tamarisk

bush and hopped on to it. I had found the nest. The nest was placed on

the bush about a foot or so off the gromid. First of all there was a regular

platform on which the nest proper was built. This was a good solid affair,

well finished off with a deep cup, bound with soft material. The whole must have

been nearly 12 inches deep and a good 9 inches across. There was no effort to

conceal the nest. It simply hit you in the face. Nothing could be less lark-

like ! On visiting the nest a week after I found it deserted, much to my disgust.

On the 9th May, pm'suing the same method I fomid another. This was

exactly similar to the other in structuie but it was placed on the ground among
some coarse grass on a hummock. There was no difficulty in finding it as it

was so conspicuous. On the 11th I got three fresh eggs from it.

On the 25th May, I found two more nests being built. These were identi-

cal with that found on the 11th, viz., placed on a hummock, on coarse grass

and absolutely visible. On the 31st May, I got two eggs from one. I was

afraid to leave them in case they might disappear. On visiting the other it

was found to have been buried in the sand and was invisible. After the

25th May, heavy rain had fallen and apparently water had come down and

gone over it, burying it. However, I was lucky enough to find that the birds-
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had only shifted a short distance away and had started another nest. This
was situated in the fork of a small tamarisk about 12 inches off the ground and
was solid and very well built. To-day I obtained 3 fresh eggs from it.

Although a lark it is very abnormal. To begin with, it likes the desert,
then it prefers its legs to the air, it does not make a lark's nest, in that it does
not use a hollow, but builds a massive affair, most conspicuously placed, and
even takes to the fork of a small bush. Finally, its eggs are a china white
covered with brown, grey and black specks. There is a small zone formed
at the larger end, but not very conspicuous. The specks and spots do not
obliterate the ground color. In fact, no egg could be less lark-like.

Karachi, R. M. BETHAM, Brig.-Genl., m.b.o.x;.

8th June 1920.

No. IX.—ON THE OCCURRENCE OF THE LARGE BROWN
THRUSH {ZOOTHERA MONTICOLA) IN SIMLA.

In the list of birds fomid in the Simla Hills (J.B.N.H.S., Vol. XXVI, No. 2,

p. 609) it is stated that only a single specimen of the Large Brown Thrusn
(Zoo//iera mo?ifi'co?a) has been seen and procm-ed—on 21st April 1916—in teh
years. It may perhaps be of some little interest to observe that I met with
this bird on two occasions last year. I find from my notes that I first saw a

specimen on 25th October. It was frequenting a small, narrow, damp ravine

(elevation about 6,500 ft.) which broadened out at either end. I came across

the bird suddenly round a bend and it flew oft" at once at a great pace some
distance up the ravine. I endeavoured to follow it up and succeeded in

approaching to within about 50 yards, but it was very suspicious and flew off

again through the bushes and trees up the hillside. The steep nature of the

sides of the nullah prevented me from following the bird and I left the spot for

a time, returning again after an hour or so. I was pleased to find that the

thrush had also come back, but, if anything, it was as shy as before, and darted

up the hill through a clump of deodars and vanished. From the little that I

saw of the bird I noticed that it was hmiting for food in the bed of the nullah

and on fairly large boulders, especially if these had any mud on them. I came
across the bird (the same specimen presumably) again on 2nd November,

but it gave me no more than a hasty glimpse as it disappeared over the side of

the nullah. On the first occasion that I saw it I had no gmi, and on the

second occasion it was a difficult matter to shoot it ! I have not seen the

bird since although I have often visited the spot where I first saw it.

There is an exceedingly interesting note (Vol. XXVI, No. 2, pp. 668-669 of

our journal) on this thrush by Mr. S. J. Martin who says that the bird is fairly

common in his district (Kumaon).
Unfortmiately, Mr. Martin has not found a nest and cannot, therefore, give

us first hand information as to nidification. Is it possible that the bird remains

in these parts (Simla) for the major jjortion of the year and breeds in about

May or Jime ?

Not long ago I secured acopvof asomewhat little -known book entitled " Birds

of Darjeeling and India " by L. J. Mackintosh, and, on a perusal of this work

I fomid a note on the habits and nidification of Zoothera movlicoJa. I quote

the following for what it may be worth:—" Zoothera prefers high altitudes. A
few may be met with, at times, in Darjeeling, chiefly in the cold weather. It is

evidently more at home on the Singalillas, in dense bamboo and rhododer.aron

jungle and where more or less luxuriant forests exist, where the ground beneath

is damp and moist. Zoothera has given not a little trouble to get it to betray

its nest so as to learn a little of its nidification. This thrush seldom p<«rche3

on trees. It is generally found on the gromid, scraping away dead leaves

which lie in thick layers in some dense shady retreat damp and forbidding,

27
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tossing the leaves about with its ample-sized bill, as though it were in the

General Post Office sorting letters. It is not the leaves, however, that

it directs its attention to, but the tit-bits in the way of grubs that it is intent

on. The nest of Zoothera, which I found by some lucky chance, is a biggish

mound of damp green moss outside, neatly rounded of sides, broad at the base,

and tapering a bit towards the top. Inside, the nest is a neat, cup-shaped

hollow, with soft fibres, black hair-like moss roots, and fibrous shreds off a

creeping plant. Eggs are Temminckioi " (whatever this means !) Presumably
the eggs resembled those of Myiophoneus temminckii in which case they must
have been of some shade of grey-green with brown (or pink) markings.

There is some resemblance between this description of the nest and eggs and
that of the nest and eggs shown to Mr. Martin by Mrs. Goban.

Simla, S. BASIL-EDWARDES.
7th May 1920.

X.—RE-OCCURRENCE OF THE INDIAN PITTA {PITTA
BRACHYVRA) IN THE DARBHANGA DISTRICT, BEHAR.

On the 5th of this month I got a female of this species in some bamboos.
The only other occasions on which this species was got here were on the 13tli

and 21st May 1904 as recorded in Vol. XVI, p. 72 of this Journal ; so tha'

this bird has put in an appearance after an absence of nearly 16 years.

CHAS. M. INGLIS, f.z.s., m.b.o.tt.

Baghownie Fty., Laiieria Sarai.,

mh May 1920.

No. XI—SOME BIRDS OBSERVED IN SOUTH WAZIRISTAN.

On the 24th May I was delayed by the effects of a severe hail storm at Piaza
Raghza, a camp situated on a plateau 5,000 feet above sea level in the Tank
Zam valley of South Waziristan. I noted the following birds there during
the day and evening :

—

Paradise Fly-Catcher.

Sooty Fly-Catcher.

Spotted Fly-Catcher.

Indian Golden Oriole.

Black-headed Jay.

Magpie.

Bay-backed Shrike.

Rujfous-backed Shrike.

White-cheeked Bulbul.

Jungle Crow.

White-breasted Kingfisher

Spotted Kingfisher.

a i Myna.
o

I

Blue Rock Pigeon.

q !
Drongo.

I Grey Wagtail.

I
Sparrow.

I

Little brown Dove.

I
Scavenger Vulture.

I

Indian Vulture.

I
Lammergeyer

I Bonelli's Eagle.

I Wire tailed Swallow.

LSand Martin

Terpsiphone paradisii.

Hemichelidon sibirica.

Muscicapa griseola.

Oriolus kundoo.

Garrulus sp.

Pica rustica.

Lanius vittaius.

L. erythronotus.

Molpastes leucogenys.

Gorvus niacrorhynchus.

Holcyon smyrnensis.

Alcedo sp.

Acridotheres tristis.

Columba intermedia.

Dicrurus ater.

Motacilla melanope.

Passer domesticus.

Turtur cambayensis.

Neophron ginginianus.

Gyps sp.

Gypaetui harbatus.

Hieraetus fasciatus.

Hirundo smithvi.

Cotile sinensis.
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One r Common Indian Nightjar. Caprimulgus asialicm.
only. ^Cuckoo Cuculm canorus.

f Crested Lark. Galerita cristata.

I J
Sky Lark. ^;«j,^„ (jnlgxda.

^ i Dark-grey Bush-Chat. Oreicola ferrea.
' Co™ Bimting. Emberiza sp.

The commonest or most noticeable were the Paradise and Sooty Fly-catchers
Golden Orioles and Magpies

; and Himalayan Black-headed Jays '

The above list of birds extended up to Ladha (near Kaniguram) in the Baddar
ioi, branch of the Tank Zam. The foliage was Holy-oak, Willow, Poplars,
Mulberries, a certain number of fruit trees in small plateau orchards, and the
elevation extended to 5,500 feet.

The numbers of birds of course would be very much greater than this list.
This list merely indicates the birds \^'hich were immediately noticeable whilst
moving up the valley.

CORRIE HUBSON, Col., i.m.s.
Dera Ismail Khan,

dlst May 1920.

No. XII.—ABNORMAL COLOURED EGG OF THE PHEASANT-
TAILED JACANA {HYDROPHASIAN US OHIRUROUS.)

As is well known this bird usually lays oUve-brown coloured eggs varying in

depth of tint. On the 28th of May this year I got a clutch of four ; three were of

the usual ohve-brown colour, but one of those was spotted with brown;
the foui'th was of a beautiful pure pale greenish blue or sea green in colour. They
were all of the usual peg top shape and quite fresh. Colonel Butler \vi-iting in
* Hume's Nests and Eggs" says :

—
" One egg I possess, which I took out of a

nest containing three other fresh eggs of the olive-brown type, is pa'.e sea

green all over. I have never seen another Jacana egg hke it."

This is the first time I have ever seen a pale sea green egg of this species and
I must have seen hundreds of eggs nor have I heard of one being got since

Colonel Butler wrote the above. The 6th May is the earliest date on which

I have found eggs of this species,

Baghownie Fty., CHAS. M. INGLIS, f.z.s., M.B.o.r.

Darbhanga Dtstkict,

1th June 1920.

No. Xlll.—EVERSMAN'S REDSTART. {PH(ENICURUS

ERYTHRONOTA, EVERSM.)

The spell of cold weather in January 1903 having brought th-is beautiful

Redstart prominently before my notice, I had occasion recently to took up

various points connected with it, and finding the information in the Fauna of

British India to be somewhat meagre and out of date, consider it may bo

of interest to set forth the results of my investigation.

In the Fauna it is stated that Eversman's Redstart is " a winter visitor to

every portion of Cashmere, extending on the west to Hazara and Afglianistan,

and on to Asia Minor. The most easterly locality from which I have seen a speci-

men of this bird is Kotokhai in the Himalayas. In summer this R*>dstai;t is

found in. Turkestan, and even in Mongolia and Siberia, if R. alasclianica. PrJpv.,

should prove to be the same species as is probable." I may remark first of all

that Hartert (Vog. Pal. Fauna. I. 728) has kept the latter bird iis a separate

species although the two forms are certainly very closely allied. Hartert gives
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the range of one bird in greater detail, as in the breeding season from Turkestan

to the Altai Mountains and Lake Baikal; on passage throughout Turkestan

,

Transcaspia, and East Persia ; in winter the basin of R. Tarim (Turkestan),

Southern Turkestan, Cashmere eastwards to Kotokhai, Afghanistan, and
Bushire on the Persian Gulf. Recorded also in Asia Minor and the Ural

Mountains.

I find however that Eversman's Redstart must come more regularly into

British territory and the plains than may be understood from the above account.

From Quetta, Meinertzhagen writes (Ibis, 1920, p. 166.):
—"A common winter

visitor to the Quetta district from early November to the middle of March,

a few old cocks assuming full breeding plumage before departure. It was
noted that some females remained a few days after all the cocks had left, the

last cock being seen on 13. iii and the last hen on 18'iii". Marshall had previously

recorded it as common in winter at Quetta (Jour. B.N.H.S., xii, 603).

It must occur commonly all up the N. W. Frontier in winter judging from the

following records. Whitehead writes, in the (Birds of Kohat and Kurram) (Ibis,

1909, p. 219), " Fairly common, especially in the Miranzai Valley, from
December till March, and on the Samana from October till the end of March,

chiefly frequenting scrub -jmigle, olive groves, and avenues. The call is a

peculiar croaking note somiding like gre-er. The male assumes nearly full

I)reeding plumage before leaving. Not observed in the Kurram Valley."

Hume long ago (Ibis., 1871, p. 403) recorded it as common at Murdan.
Mr. A. E. Jones informs me that he has seen it at Risalpur, Nowshera, and
Dera Ismail Khan,

Proceeding further north but more into the plains we find that Hume says

this Redstart is a regular winter visitor to the Peshawar Valley, reaching at

least as fa.r as Attock (where it was very numerous during the cold weather of

1869-1870), and leaving early in April (Ibis., 1870, 530., Stray Feathers., iii 219).

He also says elsewhere (S.F. ix, 327.) "very common throughout the winter

months about Attock, in the Khyber, and generally about the bases of the hills

N. W., W., and S. W. of the Peshawar Valley."

Mr. A. E. Jones found this bird during the winter of 1918-1919 about Cam-
bellpore ; he first saw a male on the 15th December, and in January it became
fairly plentiful . He goes on to say in epistola: " The comitry round Cam-
bellpore is anything but suitable to a bird of arboreal habits and it was surprising

to see how the bird accommodated itself to its surroundings, i.e., small hamlets
round which are a few " sheeshum " and " neem " trees, leafless at this season,

on Avhat is otherwise a barren plain. In February when it started warming up,

the birds' numbers rapidly decreased and during the past fortnight not one
was observed."

In the neighbouring station of Rawalpindi, Eversman's Redstart was also

a-oparently common the same winter ; for a valued correspondent Mr. B. H.
Bird, I.e. S., kindly informed me that he had seen some on various dates

betAveen 31st January and 24th March, and sent me specimens in verification

of their identity. ;

On the Himalayan side of the Punjab I have not found many records. At
Gilgit, Biddulph obtained two males in December and January (S. F. ix. 327),

while Scully writes (S.F. x. 115) " This Redstart is a winter visitor to Gilgit

and is common at an elevation of 5,000 feet from the middle of October to the

first week in March.'

'

Of the Chitral Vallej-, Biddulph writes :
" It appeared to be common in the

upper part of the Chitral Valley in November when I procured several speci-

mens of both sexes " (S.F. ix., 327). This was amplified later by Perreau
(Jour., B.N.H.S., xix) who says " very common down to 4,000 feet on the
waste stretches in bushy parts in winter from November to February. Not seen
atfer middle of March."
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Kashgar "in winter" (S.F. iii., 219) and Cashmere " in spring" (Jour,
B.N.H.S.) are further notes that I find. :\Ir. A.. E. Jones in a letter, dated
3rd February 1920, informed me that he had just received a female in the
flesh from Simla.

I am now able to record a considerable extension of the range of this
species into the plains, in that I have met it in the district ofJhang(.S.W. Punjab).
A male was first obtained on 18th February 1918 near the town of Shah Jiwana,
and a female was shot about 10 miles from the same place (at the Rivaz bridge
over the Chenab river) on 12th January 1919. No other individuals were seen
in those two winters, but the foUoAving winter a great number arrived in the
district. The first two birds were seen on January 1st but no more were
noticed mitil January 12th after which they were observed in abiuidance until

the end of the month. Two only were seen in February, both on the 13th. From
my notes it appears that I personally saw 50 individuals in all. All these birds

were in the area which lies between Jhang and the Sharpur district boundary
on both sides of the Chenab river. They were fomid for the most part either

in the avenues of kikur trees which line the canal banks, or in groves of

small kikurs often in most arid spots. The alarm note, which was excellently

described by Whitehead as a croaking "gre-er," also be compared to the souiid

of a minature watchman's rattle ; the ordinary call is a softer slurred versioii

of the same. The species is easily distinguished in the field from the common
Indian Black Redstart. The colouring of the male of course prevents

confusion, and the white shoulder patches are conspicuous in flight. The

female may be distinguished by the larger size, the whitish markings on the

wings, and above all by the habit (common to both sexes) of flirting the

tail up and down above the level of the back, whereas in the common bird

it is "shivered." The difference of the call notes is also distinctive.

A series of 12 males and seven females was observed all in the months of

January and February ; all were in typical winter plumage), and showed no

traces of moult, except in the case of a single female (26th January)which was

moulting a few feathers on the back.

This series yielded the following measurements in millimetres :

—

Bill from skull. Wing. TaU. Tarsus,

Males
•

.. U—16.5 84-89 64-69.5 23-26

Females
'.'.

.. .. 15—16 81.5-86 (one 75.1) 22.5—27
63.5-69.5

The soft parts were as follows for both sexes ; Iris dark brown : orbicular

black : mouth yellowish (flesh colour in one bird) : bill black : legs black.

HUGH WHISTLER, f.z.s., m.b.o.u.,

Indian Police,

Jhang, Punjab.

No. XIV.—ON THE OOLOGY OF THE NILTAVAS.

A peculiarity noticed in several clutches of the eggs of these birds is that a

single clutch frequently displays three distinct types of eggs. In mo-.t

ci!s one eg. is very heavily freckled, another faintly so, and the remainn.g

o^e or two fec^are Ilmost Without traces of freckles. Exceptions sometimcH

occTand I hive a clutch of N. sundara in which all

^^l^lf^^l^^ZiW
marked. This peculiarity is, no doubt, favourable o

^^^.^^J^^^",^^^^
make use of thele nests. I have taken the eggs of bo h ^ ^^^^'i^^'^/^T
and Cuculus saturatm from nests of N. sundara and ^i I mistake not that

C. canorus from the nest of N. grandis.
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Gates in the Fauna of Britisli India gives the dimensions of the eggs of N.

grandis as '9 X "7 and those of the eggs of N. sundara as -93 X 'Tl. The latter

is certainly incorrect for it is not likely that the smaller bird would lay eggs

larger than those of the larger bird. The average of eleven eggs of N. sundara

measure •82x*61 and I have never taken more than three eggs in a clutch

though four may be the complete number laid.

E. A. D'ABREU, f.z.s.

Central MtrSEtnvE, Naqpur,

21st July 1920,

No. XV.—THE OCCURRENCE OF TEINOPALPUS IMPERIALT8
IN THE TOUNGOO HILLS, BURMA.

I write to enquire whether any specimens of T. imperialis have been recorded

from the Toungoo Hills of Burma.
Bingham in Vol. 2 of his book only records T. imperatrix as having been

obtained from there, but I have been given to imderstand that some specimens

of Teinopalpus caught at Thandaung near Toungoo some years ago and sent

for identification were all classed as imperialis.

Bingham's description of T. imperatrix shows that the chrome yellow discal

fascia does not encroach on the discoidal cell. I have obtained about a dozen

specimens of Teinopalpus from Thandamig in the Toungoo hills and seen a large

number of other specimens obtained from the same place and about half the

specimens had the discal fascia encroaching on the cell although the specimens

appeared to be identical in all other respects. The encroachment on the cell

being the same as shewn in the illustration of T. imperialis at the end of the

volume. The fascia starting from interspace 2 and not from interspace 3

as described for T. imperialis.

These butterflies are most common in April but are also to be had in Than-

daung in October and I saw one specimen up in Thandamig in October last year,

but could not get close enough to catch it as it settled on a large rock a few

feet beyond the reach of my net. Bingham also only describes one specimen

of female for each variety.

Last April I caught 7 specimens in one morning, one of which turned out

to be a female and was identical in all respects with the males, except that it

was very slightly larger. There was no doubt whatever about the sex as apart

from the entire absence of anything resembling the anal valves of the male,

she started laying eggs shortly after being caught and was so full of them that

I had to clean the body out to preserve it.

The ordinary females do not appear to be at all common up at Thandaung
as in 1918 none appeared to have been seen and last year only three were seen

although there was generally someone out after these butterflies nearly every

morning and quite a large number of males were caught.

Ragadia.

Bingham only records this from Tenasserim in Burma.

I caught two specimens in Thandamig in October 1919 and which appear

to resemble R. critolans, but there are only 6 occeli on the hind wing, there being

only two of the median occeli on the hind wing encircled by the same fulvous

ring instead of three.

W. SPARKE.

c/o Messrs. Thos. Cook & Son, Rangoon.

3rd April 1920.
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No. XVI.—THE NAME OF A MESOPOTAMIAN EARWIG.

407

In a recent number Lt.-Col. F. P. Connor contributed a most interesting
note in which he said that he had seen the ordinary large Earwdg of Mesopota-
mia cany off a moth in its forceps. I am able to supply the name of the
Earwig, Labidura riparia, a widely distributed species, which has occurred
n Britain.

P. A. BUXTON.
Trinity College, Cambridge,

1th June 1920.

No. XVII.—" HOPPING " PUPA OF A CURCULIONID BEETLE.

A w:evil back (a) and side, (6) view, (c) seed-Uke body from which it

iierges.

The small figure alongside (a) and (c) shows the insect natural size.

Major Fleming, I.M.D., wrote to from Lahore on the 28th June as

follows :-^< I J^^\.:;^e^;o.:^^^^ of seec^l.ke bod.es. foryour

Smination and khKlfa'vour'of report^

^^^Z:: ^^^flncl. work
Along the front of one of our b-racks a the pomt ^ he

^ ^^^ ^^^^^^^^
meets with the ground, from small

^^^f .

\"X °
^hoir hop is about

these Uttle grains come Uterally hoppn.g out into the oi^"-
^^^^ ^^^^. j,,^,

2 inches high, or they would, so to say hop along the g ou
.^

their holes about six in the morning and generaUy hop back a„
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gets hot about 11 o'clock. Their first appearance was noticed about a fort-

night ago, they have been growing less in number of late and less vigorous

in action. To all intents and purposes when looked at on the ground they

have the appearance of bird-seed moving and jumping about under some
mystic influence ! On keeping they generally die in 48 to 60 hours and if kept

in a closed bottle, a small moth or some worm-like object leaves the shell.

Th; specimen sent has been gathered at 8 o'clock this morning the 29th."

We sent the specimens to Mr. T. Bainbrigge Fletcher, F.E.S., the Imperial

Entomologist, Agricultural College and Research Institute, Pusa, who kindly

supplied us with the following information and drawings of the beetles :

—

" I beg to say that I have carefully exa.mined the seed-like bodies, which
appear to be some grass-seeds. Each seed is inhabited by the pupa of a

Curculionid beetle (weevil) in an early or an advanced stage of growth. From
some of the seeds adult weevils are also emerging now in my Laboratory, and
they are so unlike anything that we have in our named collection, that we shall

have to forward specimens of this to a Specialist in England for exact determi-

nation."

Your observation regarding the " hopping " of these " seed-like bodies
"

is very interesting but I caiuiot understand how these come " literally hopping
out in the open " from their " holes ", and how they get back by hopping again.

It seems probable that you have nests of a species of ant in the " holes" at the

junction of " brick-work " with the ground ? The ant may have stored these

seeds in her nest little suspecting that these were infested with insect grubs.

As is usual with the ants at this time of the j^ear, this ant may also have brought
out during the cool hours of the morning, all her stores, etc., for deration and
spread them out just outside the nest and took them in again at noon. With
the advance of the day and consequent rise in the atmospheric temperature
the grubs inside the seeds felt uncomfortable and in their efforts to escape

from their captivity jumped about. This '" hopping " phenomenon has been
observed in the case of Bruchid grubs also which infest Peas, Grams, and other

pulse-grains and also in the case of some moth larvae living inside seeds.

The fact that they have been growing less in number of late and less vigo-

rous in action can be easily explained. The larvse must have changed to

pupae and in due course there is less of activity ; and from pupae adult beetles

must have emerged and the empty shells that are left behind are not brought
out of the nest.

EDITORS.

No. XVIII.—TROUT FISHING IN CEYLON.

The following extract from the Ceylon Manual for 1933 gives an authentic

account of the introduction of trout into the Caylon streams :

—

" The first experiments in trout breeding ware made in 18S0 by the late Mr,
Hugh L. Hubbard of St. Johns, Nda, Passelawa, who was greatly interested

in the subject ; and to his efforts is due the knowledge that trout can be

easily reared in Ceylon waters. He was assisted by Mr. C. J. R. Le Mesurier

and Mr. Hearn, but no record apparently was kept of the number of O^a
imported. In 1882 about twenty fish were turned into the Nuwa.T.'a Eiiya

stream by Mr. Hubbard. In 1886 and 1888 the public subscribed liberally

and an equal amount was contributed by the Local Board making a total of

considerably over Rs. 3,000.
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Ova were imported in 1886, 87, 88, 89 and 1890, but no record was kept of the
results or of the localities Avhere fry were turned out. From 1892 Ova have
been regularly imported in considerable numbers and at present two or three
importations of about 20,000 Ova on each occasion are made during the first
four months of the year. Originally the Ova imported were those of the
Brown Trout {Salmo fario), but in 1899 Ova of the Rainbow Trout {S. irridens)
were imported for the first time and, as they stand heat better than the
Brown Trout, they have proved very successful."

Subsequently, m. George Fowler, of the Ceylon Civil Service, while in office
at Nuwara Eliya devoted much attention and care to the Hatchery importing
22,000 Ova at his own expense and it was owing to his zeal in the matter that
the " Industry " was put on a somid working basis.

After that the supply was kept up by public subscription to the Trout Fund
Committee, which gave place to the Ceylon Fishing Club, founded in 1896.
The Club has a lease from Government of all streams above an altitude of 4,000'

at a rent of Rs. 100 per annum and all sums collected by stamp duty on
licenses, issued under Ordnance No. 8 of 1893, are refunded to the Club.
Brown Trout were caught in the Horton Plains water in 1891 of 5 to 6 lbs.,

and in the Nuwara Eliya lake one of 14 lbs. and another 13| lbs. were taken
in 1904. But it soon became apparent that the Brown Trout did not breed

although fish of both sexes had been taken which were in a condition to do so
;

and this failure is attributed to the fact that the temperature of the water in

Ceylon rarely, if ever, falls below 50" Fahr.

With the Rainbow Trout, however, the reverse is the case, and the streams

are well stocked with yomig fish.

Licenses to fish for trout can be obtained from the Secretary of the Club

at the following rates for members and non-members :

—

Rs. Rs.

Whole season 50 120

One month . . . . .

.

30 75

One week . . . . .

.

15 25

One day 5 12-50

A. H. DUNSMURE.
Ceylon,

\Qflh May 1918.

No. XIX VEGETABLE DIET OF COMMON HOUSE LIZARD.

I did not know that the common house lizard was not averse to a vegetarian

Our dog's food is generally put on the top of a book case to cool. I>"^c%

the dishes touch the wood, up starts a small lizard's head from behind the

book-case, he crawls cautiously forward, and taking short darts as lie uoum

for a fly, eats about five grains of rice with much swallowing.

When the dishes are removed he remains near and stares into space
;

it tney

were left there perhaps he would make a larger meal, but the dogs are nungiy,

and he gets slower with every mouthful.

D. SWITHINBANK.

Prome,

llth April 1920.

The Fat-tailed Lizards {E. mctcularius) Uving in captivity in the Society's

Museum sometimes feed on Biscuit crumbs. (Editors).
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PROCEEDINGS

OF THE MEETING HELD ON 24TH JUNE 1920.

A meeting of members and their friends took place on Thm^sday, the 24th
June 1920, Mr. John Wallace presided.

The election of the following 41 new members since the last meeting was
annomiced :—^Mr. M. Vinayak Rao, Calcutta ; Mr. H. B. Moore, Bombay ; Mr.
E. C. Reid, Bombay ; Mr. K. J. Nicholson, Bombay ; Mr. W. H. K. Howard,
O.B.E.,Bombay ; Major W. B. Trevenen, Poona ; Lt.-Col. H. G. F. Stallard,

R.A.M.C, Bombay ; Mr. H. R. Morrison, Assam ; Major L. Mason, M.C.,
I.F.S., Hoshangabad ; Major L. T. Raikes, D.S.O., R.F.A., Belgaum ; Capt.
W. L. C. Brodrick, Bangalore ; Major W. S. Stafferd, Nasik ; Mr. J. Riley
O'Brien, Bombay ; Mi-. E. H. N. Gill, Allahabad, U.P. ; Mr. G. S. Anderson,
Ceylon ; Mrs. W. J. Segar, Dharwar ; Mr. T. Farley, Balipara ; Mr. C. R.
Pawsey, I.C.S., Assam ; Mr. H. L. Birley, Assam ; Mr. F. A. C. Mimns, Bihar ;

Lt.-Col. B. Ogilvy, R.E., Bareilly ;. The Mess President, Officers' Mess, Royal
Artillery, Lucknow ; Capt. H. R. Irwin, Poona ; Major E. J. Ross, Bombay ;

Lt. A. B. MacDonald, R.F.A., Belgaum ; Mr, C. H. WiUiams, Bangalore ;

Wing Commander Charles Bruse, R.A.F., Simla ; Lt.-Col. J. C. Simpson,
Lucknow ; H. R. H. Prince Carol, Cro\vn Prince of Roumania, Bucharest;
Lt. A. M. Griffin, LA.R.O., Bangalore ; Mr. J. B. Knight, Poona ; The Mess
Secretary, 1st Kings Shropshire Light Infantry, Crater, Aden ; Mr. H. M. James,
Assam ; Mr. Edwin Dean, Peshawar ; Mr. J, L. Henderson,Travancore ; Dr.
D. L. Bare, D.D.S., ShiUong ; Mr. J. K. Stanford, M.C., M.A., M.B.O.U.,
I.C.S., Sagaing, Upper Burma ; Mr. E. J. Dmikley, Rangoon ; Mr. R. M.
Simmons, Ajmer ; JVIrs. G. T. Mawson, Malad ; and Capt, D. G. Brown.

ADDITIONS TO THE SOCIETY'S MUSEUM.

Contribution.
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Contribution. Locality, Donor.

1 Ruddy Mungoose {M. smithii),

2 Robertson's squirrel {F.

robertsoni).

Skulls of the following :—3 Pan-
thers {F. pardus), 6 Pine Mar-
tens \m. flavigula), 1 Otter {L.

ellioti), 2 Mountain Foxes (Vul-

pes montana), 2 Foxes ( Vulpes
bengalensis), 6 Himalayan Tahr.

{H. jemlaicus), 1 Musk Deer
(M. moschiferus).

1 Large Indian Civet (F. zibetha),

1 Black-backed Squirrel {S.

atrodorsalis), 1 Grey-headed
Squirrel {8. caneiceps), 1 Tree
Shrew (Tupaia sp.), 1 Berd-
more's Squirrel {M. bendmorei).

1 Pigmy Hog (Sus. sylvanus), 1

Skull of Pigmy Hog.
I Tenasserim Giant Squirrel {Ratu-

fa phcBopepla).

1 Flying Lemur {G. volans)

1 Flying Squirrel {Pet. taylori), 1

Pigmy Flying Squirrel {Pt. (H.)

belone).

1 Skull of Persian Gazelle {G. sub-

gutturosa).

1 Lion-tailed Monkey [M. silenus).

6 Black Buck (A. cervicapra)

1 Painted-Bat {K. picta) . .

1 Female Black Buck with horns

(^4. cervicapra).

1 Assam Giant Squirrel {Ratufa

gigantea), 1 Pallas' Squirrel (C.

eryihroeus).

2 Common Jmigle Cats {F. chaus).

6 Grizzled Indian Squirrels {R.

dandolcena).

1 Common Jungle Cat {F. chaus)

BiKDS.

Pachmari, C. P.

Garhwall

Siam

Kamrup . .

Tavoy

Tavoy . .

Sandoway

theBanks of

Oxus.

Pal agapandy,
India.

Dhar

Shillong

Amraoti

Garo Hills

Bagobah
S. India

Mesopotamia

Naga Hills2 White-winged Wood Ducks {S.

mekinoius), 1 Great White-bel-

lied Heron (A. insignis).

2 Grey-headed Imperial Pigeon I
Siam

{Ducula i. griseicap ilia), 1 Malay
Bittern (B. javanica), 1 Green

Shank (T. glottis).

2 Indian Coursers (C coromande- \

Dharwar

licus).

'> A. E. Csmaston.

Major C. H. Stock-

ley.

Mr. C. S. Chaston.

Mr. 0. C.Ollenbach.

W. S. Wood.
F. C. Purkis.

Lieut. -Col. F. M.
Bailey.

A. M. Kinloch.

H. H. The Maharaja

of Dhar.

W. J. Ballantine.

C. J, Griparis.

R. T. Sangma.

Major W.D. Ritchie

Mr. R. F. Stoney.

Major E. J. Arthur.

Mr. J. P. Mills.

Major C. H. Stock-

ley.

Mr. L. J.Mountford.
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Contribution. Locality. Donor.

1 Sheldrake {T. cornuta)

1 Stiff-tailed Duck {E. leucocepha-

la).

12 Magpies {Picarustica) ..

1 Great Slaty Woodpecker {H. pul-

verulentus).

Birds' Eggs.

1 Sharp's Spotted Babbler (P. mi-

nus), 3 Black-breasted Ouzel

{M. profomomelcena), 3 Silver-

eared Mesia [Mesia argentau-

ris), 2 Burmese Button Quail

{T. blanfordi).

Reptiles.

Lizards.

2 Desert Monitors (F. griseus)

(alive), 1 Common Monitor (F.

hengalensis) (aHve), 5 Spiny-

tailed Lizards (f7. Jiardwickii)

(alive), 1 Oymnodactylus scaher,

1 Persian Gecko {H. persicus),

1 A gama ruhrigularis, 1 Agama
isolepis, 1 Acanthodactylus

cantoris, 1 Eremias guttata, 5

Eiimeces scutatus.

1. Calotes nigrilabris, 1 G. leolepis .

.

Snakes.

3 Jerdon's Blind Snake (T.jerdoni),

3 Aspidura brachyorrhos, 1 Hap-
locercus ceylonensis, 10 Drum-
mond H aye's Shield- tails (R.

drumundhayei),\ Singalese Krait
{B. ceylonensis), 3 Asptduratra-
chyprocta and 1 Shield-tail Rhi-
nophis sp..

1 Schneider's Water Snake (fl'. enyhy-

dris).

1 Cobra {N. tripudians) without
cuneate scale.

Insects.

Lepidoptera.

2 Snow Butterflies
( D. apollinus) .

1

157 Butterflies .

,

i
70 Butterflies

Fallujah, Euph-
rates.

Abu Jisra, Mespot

Shiraz, Persia

Burma . .

Naga Hills

Ceylon

Ceylon ;

Lt. A. Smith.

Major J. Chrystal.

Lt.-Col. J. E. B.

Hotson.

F. Atlay.

J. P. Mills.

S. Waziristan . Capt. C. I\I. In-i

goldb}'.

Lt.-Col. F. Wall.
i

J. Erskine.

Gonda

Sehore, C. 1.

Mosul

Kuban Valley, N,

Chindwin.
Coonor . .

F. Field.

Col. C. E. Luard.

Lt.-Col. 0.

Watney.
Major E. J. Ross.

Mr. J. Florence.

W.
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The following contributions have been sent to the British Museum for
identification and return :

—

Contribution. Locality. Donor.

17 Mammal Skins and Skulls . .

37 Birds

12 Magpies . .

Moko k c h u n
Naga Hills.

Kurdistan

Shiraz, Persia

J. P. Mills.

Major E. J. Poss.

Col.J. E. B. Hotson.

EXHIBITS.

^Ir. S. H. Prater, acting Curator, exhibited an interesting number of contribu-

tions received since the last meeting. These included specimens received from
a range of country extending from the banks of the Oxus to the deserts of

Central Arabia.

Special attention was drawn to a number of animals obtained by Major E. J.

Ross from Central and South Kurdistan ; these include a leopard, a wolf, two
mottled pole-cats and the heads of the Persian wild goat and Oorial. The
two mottled pole-cats are a welcome addition to the Society's collection. They
are nocturnal animals living in burrows and feeding on small animals, birds,

insects and reptiles. Hutton gives an interesting account of one which he kept

in captivity ; he says that it killed in succession four wagtails and four rats.

It had a special way of dealing with rats, these were always seized behind the

ear and held until they stopped struggling and were then despatched with a

couple of bites through the skull. The animal would never eat during the

day but stored its victims away in the corner of the cage and finished them

after night fall. The skin of an ostrich presented by Lt.-Col. A. T. Wilson

attracted great attention. It was given to Col. Wilson by the Chief of the

Anaizah tribe m Central Arabia. Outside African hmits the ostrich is to-day

confined to the deserts of Central Arabia and possibly the borders of Palestine.

In former times this bii-d had a very much wider distribution. Evidence of its

occurrence in Europe has been found through discovery of a petrified egg in

the Cherson district of South Russia. And we read that a "Camel Bird " or

ostrich was amongst the presents received by an Emperor of China from a

Cham in Turkestan. That it once occurred in India is proved by the finding

of a fossil specimen in the phocene beds of the Siwahk range. This fossil

specimen is named " Struthio asiaticus ", it differs from the modern bird in

having a stouter neck, but in other respects closely resembles it. Within

recent times ostriches occurred in Mesopotamia and Persia and perhaps

in Baluchistan and Sind though evidence as regards the last two countries is

rather slender. Not long ago the common way of hunting ostriches in Arabia

was to ride them down—an interesting account of this is given by Canon

Tristram. At the present day, however, the more prevalent metliod is that

briefly described by Col. G. Leachman, who in a letter just received writes :—

The ostriches are hunted by Sulaib (Sing. Solubbi) a type of nomad, thought

to be orf non-Arabian origin. Thev five alone in small camps far out in tho
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desert throughout the year and have far greater knowledge of water holes than

the Bedouins themselves. Then hunters dress m Gazelle skins and can approach

within touch of Gazelle and Ostriches before firing their rifles. Their rifles are

for the most part of a very old type, the reason being that if they carried modern
rifles, the Bedouin would certainly take them away from them. Otherwise the

Bedouin do not molest them. Burton in his " Pilgrimage from El Medianah to

Meccah " says that there is a beUef prevalent throughout Arabia that Ostriches

fling stones at their pursuers, he writes that this superstition may have arisen from
the " pebbles being flung up by the birds' large feet or it may have been a

foolery of fancy." A full account of the Arabian Ostrich will appear in the

next number of the Journal.

A number of skins were collected for the Sooiety by Mr. J. P. Mills, I.C.S., from
Mokokchung in the Naga Hills. The collection contained examples of the Red
Serow, Gibbon, Himalayan Monkey, Chinese Scaly Ant-Eater, Porcupine

and Bamboo Rats. Specimens of the three kinds of bamboo rats which occur

W-thin Indian limits were shown. These were a giant species, a medium sized

one and a smaUer animal. The bamboo rats are an interesting genus of rodents

.

They are found in India along the base of the Himalayas in Assam, Burma,
Siam and China. They burrow under the roots of large trees using their large

teeth and claws for the purpose, or live in the tall rank jungle grass. They are

molelike m appearance with thickset bodies, very small eyes and ears and
short limbs. Their principal food consists of roots. They are eaten by many
of the Burmese and Assamese Hill tribes. The greater part of Mr. Mill 's

collection is in England where it is being worked out at the British Museum by
Mr. Wroughton who has promised to write a report on it for the Journal.

A specimen of a Pigmy Hog was shown. The specimen was obtained by
Mr. Chaston on the Bhutan Border. This animal is found at the foot of the

Himalayas in Nepal, Bhutan and Sikkim, it measures about 26in. in length and
stands llin. in height. It hves chiefly in the high jungle grass in small herds

of from five to twenty. Another remarkable animal shown was the Plying

Lemur which was sent in by Mx. A. S. Wood from Tavoy. The Flying Lemur
bears the same relation to the Tree Shrews as does the Flying Squirrel

to the true squirrel. It has a curious expansion of skin along each side of its

body which extends from the throat to the tip of the tail and is used as a kind

of parachute in ghding from tree to tree. The animal is purely nocturnal and
passes the day by hanging by its legs against the branch or trunk of a tree from
which its mottled marking renders it scarcely distinguishable.

A collection of small Mammals and reptiles was obtained for the Society by
Capt. C. M. Ingoldby, who had found time to interesting himself on the Society's

behalf under the most disadvantageous conditions. Live specimens of the desert

moniter and the spiny tafled lizard were presented by him and are shown in the

Society's rooms.

A specimen of the beautiful Painted Bat {K. picta) was exhibited. Un-
fortunately these animals lose their wonderful colouring soon after death. But
an illustration in the Society's Journal (Vol. XXI, page 1181) shows up re-

markably the vivid colouring of this species. The wings are a bright orange

and black and the body is buff coloured. This bat occurs all over India and when
disturbed by day is often mistaken for a beautiful butterfly. Favourite roost-

ing spots of this creature are the leaves of the plantain tree.

The head of a female black bluck with horns was shown. The Society already

possessed examples of a horned doe, and there were several records of similar

heads in the Journal. The present example was presented by Mr. Griparis

from Amraoti, Berar.
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POISONOUS AND XON-POISONOUS SNAKES.

Considerable interest was evinced in the rough chart showing in a perfectly
simple way how to distinguish between Indian poisonous and non-poisonous
snakes. Beside the chart the Curator had arranged specimens of various
snakes preserved in spirit which showed clearly how easily identifiable a snake
was by means of this chart, which it is hoped to pubhsh by the close of the
year and which has already been adopted by the Educational Departments of
most of the Provincial Governments and by the Military Medical authorities
throughout India.

The disadvantage of preserving snakes in spirits for exhibition pm-poses was
well shown in comparison with some beautiful plaster casts of snakes made in the
School of Alt and painted in their ti-ue colours by ]\Ir. S. H. Prater, the
Society's Curator. This method of exhibiting specimens wiU, as time and space
permits, be extended to fish, the vivid colours of which are quite lost if any of

the practical preservatives now known are used.

The meeting ended with a vote of thanks to the various contributors.

\
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QenwB—FRANCOLINUS (continued.)

FrANCOLINUS PICTUS PALLIDUS.

The Northern Painted Partridge.

Perdix hepburni var. pallida.—Gray, III. Ind. Zool. I., pi. 55, Fig. 2 (Ody-
pore) (1830-32).

Francolinus pictus.—BIyth, Cat. B. M. A. S., p. 251 (1849) (Pen, India)

(part) ; Jerdon, B. of I. II., p. 561 (1863) (part) ; Blanf., J. A. S. B., XXXVL,
p. 200 (1867) (Guzerat and Kutch) ; Blyth, Ibis, 1867, p. 157 (part) ; Beavan,

Ibis, 1868, p. 383 (GwaHor) ; Hume, N. & E. of In. Birds, p. 538 (1873)

(part) ; Lloyd, Ibis, 1873, p. 415 (Kathiawar) ; Butler, Str. Feath, IV., p. 6

(1876) (Mt. Abu) ; Butler, ibid, V., p. 211 (1877) (Abu, N. Guzerat) ; Ball,

ibid, p. 419 (1877) (Mahanadi and Godavery) ; id., ibid, VII., p. 225 (1878)

(Raipur); Hume and Marsh., Game-B. IL, p. 19 (1879) (part); Butler, Cat.

B. of Sind, p. 54 (1879) ; Ward-Ram., Ibis, 1880, p. 70 (Afghanistan) ;

Swin. & Barnes, Ibis, 1885, p. 131 (C. India) ; Gates ed., Hume's N. & Eggs,

III., p. 420 (1890) ; 0-Grant, Ibis, 1892, p. 40 (part) ; id.. Cat. B. M., XXII.,

p. 138 (1893) (part) ; id., Man. Game B. L, p. 160 (1898) (part) ;
Blanf.

Fauna. B. I. Aves. IV., p. 137 (1898) ; Gates, Cat. Eggs B. M. L, p. 37 (1901)

(part) ; King, Jour. B. N. H. S. XXL, p. 100 (1911) (Saugur) ;
Whitehead,

ibid, XXL, p. 168 (1911) (Sehore).

VERNACULAR NAMES.—Tiinv {Bombay) ; Kala Titur {Mahratti).

Description.—Exactly like F. ]} pictus, but much paler.

If series of F. p. pictus and F. p. pallidus are placed in two rows

on their backs side by side pallidus gives an impression of compa-

ratively bright pale, rufous lower parts ;
whilst pictus appears to
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be a dull pale rather earthy rufous on these parts. This is most

especially noticeable on the lower breasts, abdomens, vents and

thigh-coverts.

Colours of the Soft Parts.—The same asinF.jp. pictus.

Measurements.—The Northern form does not appear to be any

larger than the Southern, and birds from the extreme North of the

Tange of pallida are no larger than those from Ceylon.

24 birds examined by me vary from 131 to 146 mm., an average

140*1 mm., but probably two large series of both forms would

show even less difierence.

Distribution.—Practically the southern boundary of the Black

Partridge is the Northern boundary of this bird. It is found as

iar South as Udaipur, Jawar, Saugur, Jhansi and Bundelkhand,

l)ut to the East in Behar is replaced by typical pictus. The British

Museum series contains birds from Gondal, Deesa, Jhansi,

iSaugur, Ahmedabad, Abu, Neemuch and Bundelkhand.

Type Locality.—Odypore (Udaipur).

Nidification.—Quite indistinguishable in any way from that of

i;rue F. pictus fictus. The breeding time and the nature of ground

selected is the same, and the eggs cannot be distinguished from one

another.

It must, however, be noted that Whitehead found them breeding

in Sehore in the months of April, May and June ; the birds were com-

mon, and he found numerous nests, all in these three months.

Aitken found them breeding in Berar in the monsoons, principally

In August and September, and it is interesting to note that he re-

<5ords that five is the largest number of eggs he has found in a clutch.

Blewitt,however, says that in Jhansi 7 or 8 is the regular number of

eggs laid. At the same time, amongst the few eggs I have examined

^ere two hard-set clutches of 3 only from this very place. Over

most of its range 4 or 5 eggs is probably the normal full number in

s, clutch.

Hume gives the following measurements for 20 eggs, and 9 of my
•own agree with them. "In length they vary from 1"3" to 1"48"

(33-0 to 37-2 mm.), and in breadth from 1-1" to 1-25" (27-9 to

31-7 mm.). But the average of a score is 1-4" x I'lS" (35-5 X
.29 • 6 mm.)

General Habits.—The habits of the Northern Painted Partridge

do not differ in any way from those of the Southern bird.

They frequent much the same kind of cover and country, though
in one instance Davidson found them in the Babul Jungle fringing

a nullah running through village land in Sholapur,and several other

writers have recorded them as regularly haunting sugarcane from
Ideating which crop Vidal states that he obtained good bags.
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Like the Southern bird, it does not appear to be much of a fighter.

Hume says that " it is one of the least pugilistic of Game-birds, is

easily caught in Quail nets, and very soon becomes extremely tame.
It makes a very gentle and affectionate pet, and even though 5 or

6 of different sexes may be confined together, they always seem
to live in perfect harmony."

Like the Black Partridge, they are noisy birds, and call frequently
mornings and evenings through the breeding season as well as at odd
times during the hotter hours of the day.

Hybrids between the Black and the Painted Partridges are very
common, as one might expect between two game-birds so closely con-

nected whose habitats overlap. After a very careful examination

of the material available, I think these specimens must be considered

true hybrids, and not intermediate specimens linking two geogra-

phical races of the same species. Over a considerable area bo< li

birds are to be obtained on the same ground running perfectly true

to type, and it is only here and there in such areas that we come a-

cross these hybrids. Nowhere can it be said that this hybrid bird

is the common form found in the locality. They are, however, very

interesting specimens, for they seldom, if ever, show differences in

plumage on the two sides of the body or broken and unequal mark-

ings. They just appear to be birds half-way between their two

parents and undoubtedly prove that they have been evolved but

recently from the same stock.

Fkancolinus chinensis.

TJie Eastern or Chinese FrancoUn.

Le Perdrix de la Chine.—Bviason, Orn. I., p. 234 (1760) (China).

Tetrao chinensis.—Osheck., Voy. en Chine II., p. 326 (1771) (China).

Tetrao pintadeanus.—Sco]^., del Flor. et Faun, p. 93 (1786).

Tetrao perlatus.— Gmel., Syst. Nat. I., p. 758 (1788) (China).

Perdix perlata-J.3.th.,Jnd. Orn. XL, p. 648 (1790) (China) ;
Temm., Pig. et

^""FrancdinusplrMul^-^te^^^^ in Shaw's Gen. Zool. XL, p. 325 (1819) (China);

Strickl., P. Z. S., 1842, p. 167 (China) ; Swinh., Ibis, 1860, p. 62 (Amoy)
;
id

ibid, 1862, p. 50 (Hongkong) ; id, ibid, 1862, p. 259 Foochow) ;
Blyth ibid,

1862, p. 387 (China) ; Swinh., ibid, 1867 p. 466, (Amoy); Anderson, Zool. Ex.

Yunnan Aves, p. 672 (1878) (Bhamo).
o/ioqix.,m v^.o

Perdix {Francolinus) maculatus.—Gv&y, Zool. Misc., p. 2 (1831) ,
id., J^asc.

China, pi. 7 (1871). _„ ,,„,,.
Perdixi>;i«2/m,-Blyth,J.A.S.B.,XII.,p. 1011 (1843).

Francolinus sinensis.-mYth, Cat. B. Mus. As Soc P" ^^^ jl^^J^/cS .

Gould., P. Z. S., 1859, p. 151 (Siam) ; Swinh., P Z &., l^^^ P ^07 (S ChmaK

id.,Ibis, 1870, ;. 359 (Hainan) ;
id., P- f • .?:• If.l'

P'

*J2«
^^'^^

Ram., Ibis., 1875, p. 350 (Karen—nee) ; id- ibid., 1877, P- 4b«.

Francolinus ^i;Le«.,-BIyth, Cat. B. Mus As &«;•'
.^^^^^-j/tiaJ & J

(Pegu); Blanf , Ibis, 1870, p. 463' (Irawaddy VaUey) ;
Blyth & Wald., Mam. &

Burma, p. 149 (1875).
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FrancoUnus madagascariensis.—Hartl, Orn. Beitr. F. Madag., p. 280 (1861)
(Madagascar) ; Newton, Ibis, 1861, p. 274 (Mauritius).

FrancoUnus pictus.—Schom. (nee. Jard, & Sel,), Ibis, 1864, p. 263 (Siam).

FrancoUnus chinensis.—Gray, Hand-L. B. II., p. 266 (1870) (China) ; Hume,
N. & E. Ind. B., p. 539 (1873) ; id., Str. Feath. III., p. 171 (1875) (Upper Pegu) ;

David and Ous., Ois. Chine, p. 400 (1877) (Cochin, China, S. China, Hainan)

;

Hume, Str. Feath., VI., p. 443 (1878) (Karen-nee) ; Hume and Marsh, Game-
B. II., p. 27 (1879) ; Gates, B. of B. B. II., p. 323 (1883) ; Ogilvie-Grant, Ibis,

1892, p. 39; id., Cat. B.M., XXII, p. 137 (1893); id., Man. Game—B. I., p. 107,

1893) ; Gates, J. B. N. H. S., X., p. 112 (1895) (Ruby Mines) ; Rippon, Ibis,

1896, « p. 361 (Shan States) ; Gates, Man. Game-B. I. p. 164 (1898) ; Blyth,

Fauna B. I. Aves, IV., p. 139 (1898) ; La Touche, Ibis, 1900, p. 50 (Fokien) ,

Ogilvie-Grant, P. Z. S., 1900, p. 503 (Hainan) ; id., Ibis, 1900, p. 605 (Yunnan) ,

Davies, ibid, 1901, p. 410 (Yunnan) ; Rip., Ibis, 1901, p. 537 (S. Shan States) ;

Gates, Cat. Eggs B. M. 1„ p. 37 (1901) ; Kershaw, Ibis, 1904, p. 244 (Quantung,

China) ; La Touche & Rick., ibid, 1905, p. 59 (Fokien) ; Macdonald, J. B. N. H. S.

XVII, p. 496 (1906) (Mying Yan); Mears, ibid, XVIII., p. 87 (1907) (Chindwin);

Harington, ibid, XIX, p. 310 (1909) (Bhamo) ; id, B. of Burma, p. 121 (1909);

id, ibid, XX., p. 1011 (1911) (Maymyio) ; Venning, ibid, XXI., p. 632 (1912)

(Chin HiUs) ; Meinhert, Ibis, 1912, p. 97 (Mauritius) ; Cook, J. B. X. H. S., XXT.,

p. 675 (1912) (Karen Hills) ; Ingram, Nov. Zool. XIX., p. 270 (1912) (Yunnan)
;

Cook, J. B. N. H. S. XXI I., p. 270 (1913) (Kalaw) ; Higgins, ibid, XXIIl., p.

368 (1914) (Manipur) ; Wilhamson, Jour. N. H. S., Siam, I., p. 47 (1914) (Bangkok);

Irwin, ibid, p. 120 (1914) ; Gairdner, ibid, I., p. 151 (1915) ; Gyldenstolpe,

ibid, p. 235 (1916) (N. Siam).

VERNACULAR NAMES.—Kha (Burmese) ; Kabaw wrengbi (Manipur)

Chay-koo (Chinese) ; Nok-kahtah (Siamese).

Description—Adult Ma^e.—Forehead, lores, feathers round tlie eye

and supercilium black ; ear-coverts, cheeks and below the lores

white; crown and nape fulvous buff, the central portion marked
with black in varying degree ; neck and back with longitudinal

white streaks gradually changing to oval white spots on upper back;

lower back, rump, upper tail-coverts and central tail feathers black

with narrow wavy white bars ; outermost tail-feathers blackish

brown with white bars on basal half of outer webs; scapulars and
shoulder-coverts chestnut with a varying amount of black,

and with bold white ocelli ; remaining coverts brown with white

ocelli; quills brown with white bars and innermost secondaries like

the scapulars.

Below, moustachial streak black; chin, throat and foreneck white,

sometimes creamy white; neck and breast black, the feathers with

white ocelli on either web near the tips ; lower breast the same but

with the two spots merging into one,or merely divided by the black

shaft
;
posterior flanks barred brownish black and white, the latter

sometimes being a pale fulvous ; centre of abdomen and vent fulvous

white or pale fulvous ; under tail-coverts rufous-buff.

The range of variation in colour is great, but it seems to be in-

dividual and not geographical. Some birds have the whole plumage
much blacker and richer in tone than others from the same locality.

The amount of chestnut varies greatly in extent, but is always
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present. The black coronal streak varies from a narrow central
line to one so broad that it takes up practically the whole crown.
The amount of black on the upper breast is much more extensive
in some specimens than in others, and some individuals are again
much more rufous below on the flanks and abdomen.

Colours of Soft Parts,—Bill black, the lower mandible horny at
the base

;
irides reddish brown, hazel brown or dark brown ; eyelids

dull greenish or livid green
; legs dull orange-yellow to yellowish

or reddish brown, varying a good deal in the brightness of tints,

and assuredly brighter in the breeding season than at other times
;

claws dark horny or jDurplish brown.

Gates describes the legs of one specimen as " clear orange-
yellow,''

Measurements.—Chinese birds average a good deal bigger thars

Burmese, Yunnan and Hainan birds, but I can see no other differen-

ces but this of size which hardly suffices to create a new race.

Length about 12 to 14 inches ; wing 132 to 161 mm. ; bill from
front 23 to 27 mm. and from gape 25 to 28 mm. ; tarsus 44-45 mm.

Chinese (and Mauritius) birds vary in wing measurement from

147 to 161 mm., only one bird having a wing under 150, whilst the

average of 20 birds is 153 mm.
30 specimens from Burma, Siam, Yunnan, Annam and Hainan

vary in their wings between 132 and 151 mm. ; only one bird exceed-

ing 150, and the average is 144*6 mm.
Siam birds are the smallest, running from 132 to 147, and averag-

ing only 140'2 mm.
Adult Female.—Head like that of the male but duller, and the

white replaced with dull rufous white ; upper back blackish with

small white ocelli and pale brown edges to all the feathers ;
lower

back, rump and upper tail-coverts blackish with narrow rufous-

white or rufous bars, and profuse brown freckling ;
on the upper tail-

coverts this freckling covers the whole feather except for the pale

bases and a dark edging to the same. Below white, changing to

pale rufous fulvous on flanks, vent and abdomen with bars of

blackish-brown, numerous on foreneck and upper breast and decreas-

ing towards the abdomen and thigh-coverts ;
the chin and throat

are occasionally sparsely speckled with black.

There is considerable individual variation in colour. Above the

amount of rufous varies from practically nil to a considerable

amount on scapulars and inner secondaries. Below the colour

varies in depth from almost white to a clear bright rutous.

Colours of Soft Parts.-Similav to the same in the male, but

duller ; the legs are generally paler and more yellow.

Measurements.-Wing from 137 to 151 f^^^-'/Yf'^^^ff,;*

The Chinese birds average about 9 mm. more than the Burmese, etc.
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Bill from front 22 to 26 mm., and from gape 23 to 27 mm. ; tarsus

about 43 mm.
Hume gives the weight as 10 ozs. to 14 ozs., this apparently-

including both males and females.

The Young Male is like the adult female, but soon acquires a blacker

more boldly marked breast with more chestnut on the back and

scapulars.

The Young of both Sexes in First Plumage are like the adult female,

but are much duller, and there are central pale shaft streaks to the

feathers of the neck, upper back, scapulars and inner secondaries.

The dark eye-streak and moustachial streak are absent or obsolete,

and the under tail-coverts are paler and some times faintly barred.

Distribution.—South China, Hainan, Yunnan, Cochin China,

Siam and the greater part of Burma and the Shan States in suitable

localities. It does not appear to be found in Arrakan though it is

not rare in parts of Pegu, and is common in the Chin Hills, and is

found throughout in the East between these two points. Higgins

has recorded in this Journal that he heard this bird calling " all over
"

'

the South-East of Manipur, and it certainly does occur in that State.

It has been imported into Mauritius and Madagascar.

Gates in his Manual of Game-Birds gives the habitat of this bird

in Burma at great length, but since he wrote, it has been recorded

from so many more places that it is hardly worth while quoting his

remarks.

Harington merely remarks that in Burma it is " universal."

Nidification.—The breeding season of the Chinese Francolin

seems to be very^extended. Gates records " this Francolin breeds

in May or June, but Mr. D. D. Macdonald took a large number of

eggs for me at Meiktilla in September, some of which are now in the

British Museum. It probably breeds in many months of the year
according to locality. The nest is merely a depression in the ground,
in which from 4 to 6, or probably more, eggs are laid. They are

sharp-pointed ovals in shape, with little gloss, and are a pale bufE,

sometimes with a greenish tinge. They measure about l'5"xl"2".

Mr. Hopwood and Mr. Mackenzie obtained it breeding in Lower
Burma in March and April, and on the other hand Harington, like

Macdonald, found it breeding in the Chin and Kachin Hills in August,
September and even Gctober. It seems very probable that like the
other Francolins it has two broods, one before the rains break and
the second at the end of the rains. Kershaw says that in China
also it has two broods in the year. It makes its nest, such as it is,

either in grass-land, scrub jungle, or in bamboo jungle, and in the
latter far more often than does either the Black or the Painted
Francolin. The nest is the usual natural hollow or scrape in the
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ground with a few chance leaves or bits of grass to line it. The eggs
vary in number, normally, from 3 to 6, very rarely more, whilst 8
appears to be the maximum. In shape they are oval, inclined to be
pyriform in a few cases, and nearly always very pointed at the
small end

;
they are not, however, genuine peg-topped shaped

eggs at all, and I have seen no example which could be so called.
The colour varies from pale stone colour to pale olive-buff or pale
olive-brown. One clutch in my collection is probably a very
unusual one, being a light olive-slate of a tint I have seen in no
other Francolin's egg.

Including the eggs in the British Museum, the average of 35 eggs
is 35-6 X 29-6 mm.

Gates gives the range of variation in length as between 31 "8 and
40*6 mm., and in breadth as between 26-7 and 30*5 mm. All my
eggs come within these limits.

The texture is similar to that of F.francoUnus, but rather smoother
and finer, and the shell is not nearly so stout ; in fact, for a

game-bird's egg it is rather fragile and brittle.

General Habits.—The Chinese Francolin is very much like-

the Painted Francolin in its habits, etc., and like that 'Partridge

prefers dry to damp localities, indeed in Burma its distribution

seems to be entirely governed by that factor. Gates in his Hand-
Book writes :

" The Chinese Francolin is found in dry open forest and scrub
" jungle, and it generally keeps to hilly undulating country in

" preference to the low flat plains. It is found in nearly

"every part where the rainfall is moderate, and it avoids

" thick, humid forests. It frequents the smaller tracts of cul-

" tivation when these are surrounded by high grass and brush

-

" wood intermingled with low trees,

" Although this bi rd is found singly or in pairs, and never

" in coveys, very many birds congregate together in favourite

" localities. The cosks perch freely on the larger boughs of

" trees as well as on posts, stumps, ant-hills and other objects

" which raise them a few feet above the ground. Their loud and

" pleasant call is heard pretty well all the year round, but

" more especially on fresh, cold-weather mornings. When
" crowing thev are not very shy ; but they are difficult to

"detect and "on being closely approached they drop very

" quietly to the ground and disappear quickly."

They are favourite cage birds with the Chinese and Burmese, and

are often allowed considerable liberty, as they soon beconie tame and

confiding. It is probably due to the escape of tamed birds that the

Chinese Francolin has been recorded as one of the birds to be found

round about Bangkok.
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Irwin has shown {in loc. cit.) that the surroundings of Bangkok

are not at all the kind of country which this Partridge would choose

for itself, all the higher ground having been artificially raised, and

the remainder subject to flooding. At the same time Schomburgh,

Swinhoe , Ricketts and others have all written about its frequenting,

and being shot in rice fields. Possibly they only refer to these fields

after the water has dried up, and when the paddy is more or less

ripe, but they do not say so, and one always thinks of a rice field as

€1 very wet place indeed.

The cry is a loud musical succession of notes of rather the same

character as that of the Black Partridge, but easily distinguished

from it. It has been syllabised as " ke-kai ke-kai " '' ke-karr " by
Swinhoe, and as " Hing puh tiy yay, koko " (it is no use my brother)

by the Chinese.

Oates refers to this bird's affection for bamboo jungle : he says

—

" This Francolin is rarely to be found in stubble, and I do not
" remember finding more than two birds in such ground in the
" course of three or four years' experience. On the other hand,
" almost every bamboo-clad hill side, if well beaten, will yield
" 5 or 6 birds. The bird is very loth to fly, and runs before the
" beaters till want of cover compels it to take to the air, and
" even when thus flushed, it will descend to the ground as soon
" as possible. The flight is very strong, and a bird on the
" wing affords a very pretty shot."

Although common almost everywhere in suitable country, it is

;nowhere numerous enough to make its sole pursuit an object of a

'day's shooting, and though Mackenzie, Hopwood, Wickham, Haring-
ton and others have shot many, they have generally formed part of

a miscellaneous bag or odd birds shot on the march from one camp
to another.

I have seen no hybrids between this bird, and the Black Francolin,

but one would expect such to occur in South Manipur or the North
Chin Hills, where the two species meet.

Feancolinus gulaeis.

The Kyah or Marsh Partridge.

Wood Partridge.—L&th, Gen. Hist. VIII, p. 299 (1823).

Perdix gularis.—Temm, Pig. et Gal., Ill, p. 401, 731 (1815) ; Gray, III,

Ind. Zool., I., pi. 56, fig. 1. (1830-32) ; Blyth, Cat. B. Mus. As. Soc, p. 251

(1849).

Perdix monogrammica.—^Less., Trait d'Orn., p. 504 (1831).

Francolinus gularis.—Gray, List Gall. B., III., p. 34 (1831) ; Hodg., in Gray's
Zool, Misc, p. 85 (1844) (Nepal); Ogilvie-Grant, Ibis., 1892, p. 46 ; id.. Cat. B. M,
XXII., p. 158 (1893); id. Man. Game-B. I., p. 122 (1895) ; Oates, Man. Game-B.
I., p. 174 (1898) ; Blanf., Fauna, B. I. Aves., IV. p. 141, (1898); id., Cat. Eggs,
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B. M., I., p. 38 (1901); Stuart Baker, Jour. B. N.H.S. XII., p. 492 (1899) (Cachar);
Inglis, ibid, XII,, p. 677 (1899) (Cachar); id., ibid, XVI., p. 73 (1904) (Behar)

'

Stuart, Baker, ibid, XVII., p. 972 (1907), (Khasia Hills) ; Osmaston, ibid'
XXII., p. 544 (1910) (Gorakpur) ; Stevens, ibid, XXIII., p. 724 (1915) (Upper
Assam).

Otygornis gtilaris.—JeTd., B. of I. II.,p. 573(1863); Hume's N. and E. In.
Birds, p. 544 (1873); Ball, Str. Feath., Vll. p. 234 (1878) (N. Valley of Ganges);
Hume and Marsh., Game-B. II. p. 59 (1879) ; Hume, Str. Feath., IX., p. 258
(1880) (Cachar) ; id, ibid, XI., p. 305 (1888) ; Gates, ed. Hume's N. and E.,
III., p. 437 (1890).

VERNACULAR NAMES.—Kyah, Khyr, Kaijah, {Bengali) ; Koi, Koera,
Koi-sorai {Assamese) ; Bhil-titur, Jal-tetri {Cachar and Sylhet) ; Hoi Koli
(Plains Miri).

Description—Adult Male and Female —Head from forehead to nape
brown ; lores and a narrow supercilium, widening to a broad patch

behind the eye buify-white ; whole of the rest of the upper parts

brown with bars of buffy-white edged with darker brown ; on the

longer upper tail-coverts and central tail feathers the bars become

vermiculatious ; on the whole of these parts the feathers are con-

spicuously white-shafted ; outer tail-feathers deep chestnut with buf?

tips and sub-tipped brownish ; wing-coverts, scapulars and inner

secondariesl ike the back
;
primaries brown with chestnut on the inner

webs, increasing in extent on the inner and extending to the outer

webs on the innermost primaries ; the secondaries change gradually

from the colour of the primaries to that of the back.

A dark streak behind the eye below the white superciliary patch,

cheeks whitish, changing to rusty chestnut on chin, throat and fore-

neck ; lower parts white to pale buff, each feather with black and

then brown margins, the black and brown lessening in extent from

breast to vent, and the white increasing in proportion ;
vent and

centre of abdomen pale rufous and under tail-coverts a slightly

darker tint of the same. Axillaries white and brown, under wmg-

coverts chestnut, except the smallest, which are brown and white.

The individual variation is not great, and consists almost entirely

in the extent to which the lower parts and head are suffused with

rufous. In a few birds this suffusion of rufous makes the whole bird

appear much more red below, but in many specimens there is no rutous

tinge at all except on the vent and under tail-coverts.

Colours ofthe Soft Parts.—liides brown, crimson-brown to crimson

;

eyelids dull livid green or plumbeous green ;
bill black, the tip lioriiy-

white ; legs and feet orange-yellow to dull red and redder in the male

as a rule than in the female, and, as usual, redder and briglitei in

both in the breeding season than in the rest of the year
;
claA\s ana

spurs horny-brown. The female sometimes has a trace ot spurs as

well as the male.

Measurements.—Length, about 15 inches, wing 162 to 186 mm

average of 30 specimens 172-4 mm. ; tarsus 60 to 65 mm., bill at tront

2
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about 21 to 23 mm., and from gape 23 to 26 mm. The tail measures

from 101 to 127 mm.
Hume says that the female is smaller than the male, but that he

has had but few specimens to judge from. The British Museum
series consists principally of unsexed birds, but from the few sexed

specimens there appears to belittle, if any, difference between them.

Distribution.—The Alluvial Plains watered by the Ganges and
Brahmapootra from the North-West Provinces to the extreme East
of Assam. South of the Brahmapootra it is common in Cachar,

Sylhet, and Tippera, but does not extend into Arrakan. It is not

uncommon in many parts of the Sunderlands of Jessore, Khulna,
Barisal and Mymensingh, and is also found in the 24th Parganas. I

have never seen it myself in the Khasia Hills, nor do I know of any
country there at all suitable for it, but a wanderer might well range

up from the foothills of Sylhet where it is very common.
Osmaston says it is rare in Gorukpore.

Type Locality.—Cachar.

Nidification.—There is but little on record about the breeding of

the Swamp Partridge beyond the description of the nest and eggs

taken by Mr. H. J. Rainey in Jessore, but nests have been taken by
Messrs. H. A. Hole, C. M. Inglis, Chas. Primrose and myself on many
occasions in various parts of S. Assam and the district of Goalpara.

They are early breeders, and most eggs are laid in the end of March
and early April, and some must be laid as early as February, as I have
had eggs brought to me in early March which were on the point of

hatching. Dr. H. N. Coltart and others have taken eggs in Behar in

the same two months, April and March, and Rainey's eggs were taken
in the former. In Mymensing, Tippera and Barisal they lay princi-

pally in the end of March, so that it would seem that throughout the
rather restricted range of this bird its breeding habits are the same,

I have never found its nest anywhere but in reeds and heavy " nal
"

in swamps, except in a few instances when it had been placed on
little half-submerged islands covered with cane brakes and a dense
undergrowth of weeds and rank grass.

Generally it is placed in amongst growing and broken-down reeds

and nal actually standing in water, sometimes mere mud or water a

few inches deep, but sometimes in water of 18 inches or even greater

depth. The nest itself is quite well-built, a matter of necessity in so

precarious a position, and consists of a thick pad of rushes, grass and
weeds, some 8 inches to a foot across, the sides well raised and the

whole pad anything from 2 inches to 4 inches deep with a well-made
hollow for the eggs to rest in. Occasionally the nest may be taken
from amongst reeds on the dry banks or margins of swamps and
ponds, and then it is not quite so compact and well-made.
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In Behar this Partridge apparently sometimes nests in the thatch-
ing grass growing by tanks, similar to that described by Rainey, but
I have myself seen no nest in such a position.

In Cachar and Sylhet we found the nests most difficult to locate,
even after we had heard the males calling continually from one spot.
They were always placed in the thickest patches of reeds or nal, and
nearly always practically entirely hidden by the fallen stems of the
dead stuff. Fortunately the hens are very close sitters, and by making
a line through the reeds with half a dozen beaters one could get very
close to the nest before she made off, usually with a tremendous
fluster and loud cackles. Even then a very careful search is

often required before the nest is actually discovered.

Five seems to be the maximum number of eggs laid, though 6 may
possibly be found now and then. Often only three eggs are incubatecl,

and I should consider 3 or 4 the normal clutch. At the same time

I have been most unlucky in taking this bird's nest, finding but few

even in Cachar and Sylhet, where the bird was very common forty

years ago, and probably still is.

The eggs are not in the least like any of the other Francolins, and

its nesting habits alone would lead one to infer that it must belong to

a different genus to these birds. In shape they, the eggs, are rather

long ovals, generally decidedly pointed at the smaller end. They

are never peg-top or pyriform in shape, and the texture is very close

and hard, often with tiny pits scattered here and there over the whole

surface. In colour they are a pale stone, generally with a famt,

reddish or rufescent tinge, and in most cases there are numerous

small reddish freckles and blotches, sometimes confined to the larger

end, sometimes scattered thinly over the whole egg.

24 eggs average 39-6 x 29*8 mm. ; the longest and shortest measure

respectively 42*0 x 29-9 mm., and 38-1 x 29-3 mm. ; the broadest

and most narrow 39*5 x 30-9 and 38*2 x 29*0 mm.

General HaUts.—^h.i\Bt all the other species of Indian Francolins

are found both in the plains and on the hills, this bird is essentially

not only a bird of the plains, but is one which is found only in the

lowest-lyingswampy tracts, subject to flooding in the rains, and

never wholly dry. It haunts principally the dense Ekra and elephant

grass bordering rivers, big and little, and the miscellaneous jungle

found over the never-ending swamps of Eastern Bengal and Assam.

It certainly prefers reeds or grass to other kinds of cover, but is

often also found in cane brakes, scrub and thorn bushes in, or on the

borders of, marshy ground. In the height of the rains when the

water everywhere rises so high as to make the swamps uninhabitable

for anything but buffalo and water-fowl, the Kyah takes to the

grass fields on the higher ground, but even then never seems to

wander far from water.
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" It is a very active bird in amongst the reeds and elephant grass,

clambering about them even more quickly and noiselessly than the

Purple Coot, and I have several times watched them for some
minutes thus clambering about without any apparent object in

view before they again droj^ped down below and pursued their

way on the ground. Where the water is fairly deep, i.e., over the

tarsus, or the mud is too thick they always work to and from their

feeding grounds in this manner, but when actually feeding, they

seem to keep more or less on the ground itself. In the mornings

and evenings they come out into the more oj^en grass along-

side their jungles and also haunt the rice fields, especially when
the paddy is long and the ears ripening. In Cachar we sometimes
caught them out in the freshly-ploughed fields, but they seldom
gave a shot, as before we were within distance down went heads
and tails and they slunk off at a great pace into cover. I have
also shot one or two birds out of mustard fields, and sugarcane

patches are a favourite haunt.

On the wing it is rather a clumsy bird, though it attains quite a

good pace once it gets away and fairly started. It rises with con-

siderable fluster and whirring of wings, and nearly always with loud

chuckles and cacklings such as I have heard no other Frahcolin give

vent to. It is very difficult to flush, more perhaps from the nature

of the country it frequents than because it is so confirmed a runner.

Caught in the open it invariably first runs into cover, unless one is

very close indeed to it, but it is so wary a bird that this seldom occurs.

On the rare occasions on which I have come across it in grass it did

not seem so hard to flush, and as it generally rose within a dozen or

twenty yards it was an easy bird to hit. It is easy to kill also, for so

big a bird, for its plumage is looser than that of the other Francolins

and seems less able to resist shot.

Probably nowhere is the Swamp Partridge found in sufficient

numbers to make a big bag possible, but there are certainly some of

its haunts in Sylhet and Maimensingh where one could get anything
from 10 to 30 brace with a line of elephants. Again at the height of

the rains, about August and September, good bags may be made
cither by working the edges of the swamps on foot or by having beats

on the numerous small islands left more or less dry in a vast sea of

stagnant water.

One visits the islands in canoes or dug-outs, lands a few men on

them to beat them out, and then gets capital snap shots as they

dodge round the corner and make for the next islands. An addition

to the excitement is the possibility of practically any kind of game
turning up from a jungle-fowl to a buffalo or tiger, whilst the beaters

have to exercise the greatest care not to get bitten by snakes which

swarm on these islands during the floods.
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Cripps, who worked the same swamps in Sylhet as I myself shot
over some years later, says that when feeding in the more open
parts one bird of the flock always mounts sentry on a bush or hicrh
up in the reeds. I have never noticed this myself, but certainly
the birds are very fond of climbing high up into bushes and reeds
and even into a kind of low thorny tree which grows freely in
swampy places, and thrives when the water comes ten feet up their
trunks in the late summer. They roost regularly in such places
and never actually on the ground, but the place most often selected
is some dense patch of elephant grass or nal, much broken down
and tangled so as to make plenty of horizontal perching accom-
modation.

Their crow or call has been syllabised well by Col. Tickell a
"chuckeroo chukeroo chuckeroo", but this is nearly always preceded
by several single chucks or croaks before the bird gets into the swin^
of its full cry. It is a rather harsh call, and not nearly so musical or

joyous as that of the Black Partridge, and is said to be much more
like that of the Grey Partridge, a bird with which it is much nearer

akin in every way.

The Kyab is practically omnivorous, every kind of seed and grain

is eaten as well as young shoots of mustard, paddy and other

crops. It also eats insects of all kinds, and a bird shot in Sylhet had
been feeding on tiny little shell fish. Young birds are very good for

the table, and even the old ones are quite nice eating, especially if

they can be kept for a short time.

In disposition the Swamp Partridge is much more pugnacious than

any of the other Francolins, and the Sylhet Mahomedang kee])

both this bird and the Watercock {Gallicrex cinereus) for fighting

purposes and often much money is lost and won over a main

between two champion Kyahs. They fight very much hke Game-

cock, but use their bills far more and their spurs far less. Each

bird seems to aim at getting his adversary by the skin and

feathers of the throat and neck, and once the coveted hold is

obtained the lucky bird hauls the other round and round until the

hold gives or the other bird falls exhausted. The fight never, as

far as I know, proceeds a I'outrance as before such a point is

reached the owner of the beaten bird pays up and rescues his

warrior from further mauling.

Some of the captive birds are trapped in nooses to which they are

called up by a decoy bird, but others are hatched from the eggs by

the natives themselves, who tie them in a cloth round their bodies,

the heat of which suffices for the purpose. At onetime practically

every Watercock kept in captivity was hatched in this manner as

well as many of the Kyahs, but the habit was dying out even thirty

years ago, and perhaps has now quite disappeared.
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This Partridge becomes quite as tame as any of the other Franco-

lins in captivity, and even though it is usually kept- in a small cage

it is allowed to run loose at least once every day for an hour or two,

and favourite birds are made a great fuss over by their owners. The
birds are extraordinarily obedient, and will run at once to their mas-
ters when called. I have been amused to watch the birds when
they are taken out for their constitutionals. They follow their

masters well, though often at a considerable distance, and whilst

the latter stroll along in the open, the bird makes its way along

through any cover which may be available, skulking from one
piece to another, and taking advantage of every weed and tuft of

grass on the way. If its master goes too far or too quickly to

allow it to feed and follow at leisure, it will call loudly, standing

very erect, and with outstretched neck, watching to see if its

call is heard and attended to.

Jerdon refers to a writer in the Bengal Sporting Magazine who says

that nearly every bird he shot was more or less scarred on the breast

with marks received in fights with other birds. I have come across

several specimens very badly scarred, but generally more about the

neck than the breast.

Mr. Inglis has had these birds breed in captivity, but he has not
recorded any success in rearing the young.

(To be continued.)
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THE COMMON BUTTERFLIES OF THE PLAINS
OF INDIA.

(INCLUDING THOSE MET WITH IN THE HILL STATIONS
OF THE BOMBAY PRESIDENCY.

BY

T. R. Bell, c.i.e,, i.f.s. (retd.)

{Continued from page 227 of Vol, XXT'II.)

Part XXVIII.

With plate 'iff.

Family—B.mFERiiDM—icontinued).

This key will probably be found to be applicable to all insects of thu sub-
families 1, 2, 3, 5, 6 and 9 enumerated on page 6. For subfamilies 4, 7 and 8
however, it will only serve for the limited number of skippers dealt with in
detail in these papers.

Below will be found another key, for subfamilies, based chiefly upon struc-
tural characters :

—

A.—Wings : held horizontal in repose. Fore wing :

vein 5 nearer to 6 than to 4 Celanorrhince (1).

B.—Wings 3 held either erect or slanting in repose.

Fore wing : vein 5 various.

a. Wings : held either erect or slanting. Fore wing .»

vein 5 always nearer to 6 than to 4 . . HesperiitKe (2).

h. Wings ; always held erect in repose. Fore wing :

vein 5 various.

al. Fore wing i vein 5 various. Palpi : robust,

the second joint held pressed against face, erect
;

the third joint long, naked, directed out hori-

zontally, or nearly so, in front of head . . . . Ismeneince (3).

61. Fore wing : vein 5 always nearer to 6 than to 4;

rarely from or nearly from the middle. Palpi :

never as in the Ismeneince.

a2. Antennce ; with the tip of club blunt,

never with a point, be that point ever so small.. Pamphilince (6).

62. Ante7ince: with the tip of club with a point

(apiculus), well marked in the majoritj- of

cases, sometimes small, but invariably present.

a3. Eyes ; blood red Erionotinoe (5).

63. Eyes ; never red of any hue.

a4. Head: breadth divided into antenna

—

length always over 2.3 mm., or,in one

case, equal to it .

.

. . . . Notocryptince (9).

64. Head : breadth divided into antenna

—

length always under 2-3 or, in one case,

just over it (in the case of Cupitha purreea),

an insect otherwise abnormal and diffi-

cult to place PlastingiincE (4)

ErynnincB (7).

Baorince (8).
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These last subfamilies 4, 7 and 8 are very difficult to define by any simple

characters of the perfect insect and Watson's old artificial divisions have been

of necessity utilized to render the determination of genera possible. These,

it will be remembered, are based upon the position of vein 5 of the forewing,

whether it is straight throughout its length, and therefore not notably nearer

to 4 than 6 or bent down at the origin towards vein 4, making that origin

much nearer to vein 4 than it is to vein 6. The key to the genera would then,

for these subfamilies, coincide with that for the subfamilies themselves, as

under (for clearness' sake the Notocryptinoe have been included again as,

perhaps, the head divided into antenna character may not be perfectly satis-

factory) :

—

a5. Fore wing i vein 5 straight through-

out its length, not arising markedly
nearer to 4 than to 6.

a6. Fore wing t vein 11 running close to

or actually touching vein 12,

al. Palpi I terminal joint plainly

visible .

.

.

.

.

.

. . Erynninace (7).

{Genus 28 Baracus).

hi. Palpi ! terminal joint concealed

in the thick clothiag of the second Notocryptince (9).

66. Fore wing s vein 11 quite separate {Genus 33 Sancus)

from veia 12.

al. Palpi 1 terminal joint conspi-

cuous, erect, long, slender, curving

over vertex of head.

a8. Fore toing s vein 3 from well

before end of cell ; vein 3 of hind

wing before end of cell .

.

. . Erynnince (7).

{Genus 17 Stutstus).

68. Fore wing j vein 3 immediately

before end of cell ; vein 3 of

hind wing from end of cell . . Notocryptince (9).

{Genus 36 lambrix).

bl. Palpi ! terminal joint inconspi-

cuous, entirely or almost entirely

. • concealed in clothing of second joint.

aS. Palpi > terminal joint erect . . Notocryptince (9).

{Genus 35 Hyarotis)^

68. Palpi ! terminal joint horizontal.

ad. Palpi .' small terminal joint

comparatively conspicuous . . Plastingiince (4).

{Genus 18 Arnetfa).

69. Palpi .» small terminal joint

concealed in clothing of second Plastingiince (4).

{Genus 19 Zographetus).

66. Fore wing .» vein 5 deflected at origin,

thus rising much nearer vein 4 than

to vein 6 : the middle discocellular

thus much longer than the lower.

o6. Antennae, t short, the terminal hook
minute, never as long as breadth of

club ; antenna about 5mm., in length Baorince (8).

{Genus 31 Gegenes),
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66. Antennce of moderate length or long

(from 6.omm.,)t> 10mm., terminal

hook short, practically never over

1mm., as long as or somewhat longer

than breadth of club.

al. Fore wing ; vein 2 much nearer

base of the wing than to end of

cell.

a8. Wings .» underside pure sul-

phur yellow, immaculate except

for the black area along

abdominal margin of hind wing. ErynnincB (7).

(G nus 29 Cupitha).

68. Wings / never pure immaculate,

sulphur-yellow.

a9. Hind wing l produced medi-

ally and with a large, white,

discal patch, much blurred

round the edges, showing

through on upperside .. NotocrypiincB {9).

{Genus 34 Udaspus).

69. Hind wing i not produced

medially, nor with such a patch.

alO. Hind iving i underside

clouded with arey but other

-

^ase unmarked . . • • Notocrypttn^ (9). -

{Genus 32 Notocrypta).

610. Hind wing I underside

marked with streaks (gene-

rally ochraoeous) or ,dark

'i-, . . Plasttngtmce (4).

I

'

{Genus 16 Plastingia).

bl. Fore wing i vein 2 nearer end of

cell than to base of wing.

o8. Palpi I terminal joint distmct,

sub-erect.

a9. Fore wings vein 3 eqmdistant

between veins 2 and 4 (in male
, . . , Erynmnce (7).

o^'y) {Genus 25 Telicota=

Corone).

69. Fore toing t vem 3 much

nearer vein 4 than to vein j. ,^.

indeed from close to end of cell
^^^-/"^^^irf.aom.).

68. Palpi : terminal joint conceal-

ed, porrect.

a9. Fore wing , vein 3 ^m-

distant between vems - ana
^^y^^^ ^^ ^^^^^^_

69. Joreu.m^.- vein 3 °^"«^
^^^^-^^ (g).

nearer 4 than to - • • •
^^.g^^g 30 Baoris).

I.theabovetKege.e.aTe.co,»anaP—
Other in general appearance and also very
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subfamily Pam^philince ; the insects are all more or less orange with

black band-like markings

.

The following is a key to the genera of the subfamiUes 1, 2, 3, 5

and 6 {Celcenorrhince, Hesperiince, Ismeneince, Erionotince and
Pam'philincB) :

—
( 1 ) Subfamily Celcenorrhince.

A.—Fore wing i cell less than two-thirds the length of

the costa.

a. Antennce ; the tip acuminate.

a\. Palpi : terminal joint suberect . . . . 1. Cdcenorrhinus.

(PL N. figs.-85, 85a).

61. Palpi I terminal joint horizontally porrected

in front of face.

a2. Fore wing i not truncated at apex.

a3. Hind wing t lower margin of cell not

strongly arched between veins 2 and 3.

a4. Hind wing i hardly, or not at all elon-

gate ; hind tibise of male with a tuft of

hair attached to proximal end.

a5. Hind wing / lower margin of cell

arched aUghtly between veins 2 and 3. . 7. Sarangesa

(PL N. figs. 83, 83a.)

65. Hind wing t lower margin of cell

straight between veins 2 and 3 . . . . 6. Coladenia.

64. Hind wing i elongate ; hind tibiae of

male densely fringed but without tuft of

hair attached to proximal end . . . . 2. Satarupa.

(Daimio).

63. Fore wing ; with lower margin of cell

arched strongly between veins 2 and 3 . . 3. Tagiades.

62. Fore wing s apex broadly truncate . . . . 8. Tapena.

6. Antennce i tip blunt.

a\. Fore coxce f with a recumbent tuft of hair in

the male .

.

.

.

.

.

.

.

.

.

. . 4, Odontoptilum.

61. Fore coxce *• with a radiating tuft of hair in the

male . . . . . . . . . . . . . . 5. Aharatfia.

In both these genera, Abaratha and Odontoptilum, the outline of

the fore wing or the hind wing, sometimes of both wings, irregular,

rather highly so in the hind wing of the former in the species mwsow-
nettii ; all the species of the former genus are spotted with small

spots while those of the latter are lined or marked with large, white

spots.

2. Hesperiince.

A.—Antennce : with the club curved . . 9. Hesperia. (PI. M., figs. 80
80ffl).

B.—Antennce i with the club straight .
.

' 10. Gomalia.

3. Ismeneince.

A.—Hind wing : vein 5 well developed.

a. Hind wing i vein 3 close to end of cell.

al. Antennce t club longer than the shaft. 11. Ismene.

{Gecana, Burara).
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il. Antennce t club shorter than shaft.

a2. Fore wing : vein 1 distorted down-
wards near base 12. Hasora. (PI N. figs. 81,

81a).
62. Fore wing i vein 2 not distorted 13. Bibasis.

b. Hind wing i vein 3 from well before end
of cell

B.—Hind wing i vein 5 wanting

4. Plastingiince.

14. Badamia. (PI. N. figs. 82,

82a).

15. Rhopalocampta.

16. Plastingia.

17. Suastus. (PI. M. figs. 79,

(79a).

18. Arnetta.

19. Zographetus.

5. Erionotince.

A.—Fore wing i vein 2 equidistant between
base of wing and end of cell . . . . 20. Matapa.

B.—Fore iving t vein 2 nearer base of wing,

equidistant between base of wing and vein 3. 21. Gangara.

(PI. N., figs. 84, 84a).

6. Pamphilince.

A.—Antennce i club forming a hollow disc :

spoon-shaped .

.

B.—Antennce i club rounded.

a. Colour i orange and black

h. Colour I brown, never orange

Erynnince.

8. BaorincB.

9. Notocryptince.

22. Taractrocera.

(PI. M., figs. 74, 74.7, 76

76a).

23. Ampittia.

24. Ai'romachus.

{Machachus).

25. Telicota.

{Coram). (PI. M., figs.

75, 75a

^

26. Padraona.

27. Halpe.

(Thoressa).

28. Baracus.

29. Cupitha,

30. .Baom.(Pl. N., figs. 77, 77a

(Caltoris, Chapra, Par-

nara).

31. Gegenes.

32. Notocrypta.

33. Sancus.

34. Udaspies. (PI. M., figs. 78,

7Sa).

35. Hyarolis.

36. lamhrix.

T he above key will probably be unsatisfactory for most collectors,

being based to a large extent upon venation which often cannot be
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examined without tlie aid of a lens and benzine (wlii-cli makes the

veins stand out) ; the upper veins, along the costa of the fore wing,

are often difficult to decipher although, in all skippers, they are easier

than in most lepidopterous families as none of them are branched

and all are invariably present. It is well to remember that veins 8

to 12 all end on the costa or upper margin of the wing, vein 7 always

on the outer margin below the apex.

It would be, therefore, of considerable utility to have a key based

on clearly evident characters, such as colours, markings, antennal

lengths and so on. While it would not be possible to make such a

key for all Indian genera with all their constituent species, it is quite

feasible to compose one which will include all the genera as represent-

ed by the limited number of species existing in them for the purpose

of these papers. Such a key is given below :

—

,4.

—

Palpi ! with, the second joint upturned,

pressed closely against the face, the third

joint long, slender, naked, porreet horizon-

tally in front of the face {vide marginal

figure).

Showing palpus of Ismeneince with
porrected third joint (X)

figs. 82,

82a.)

a. Fore wing / exceptionally long ; dark-

brown with purplish gloss and with three

yellowish, diaphanous, slender spots on
disc which are much larger in the female

than in the male 14. Badamia. (PL N,

b. Fore iving t of ordinary tjhape, broad, o£

normal length.

a\. Hind wing i underside i with a well-

defined, diagonal, white fascia or band
across it, or a yellow-white, large spot

in the cell.

o2. Hind wing i with the c^ia orange

red, very striking

62. Hind wing i with cilia or fringe not

orange-red . . . . . . . . 12

naked

61, Hind wing t underside f without a

diagonal fascia.

a2. Hind wing : underside t the whole
anal area bright golden-yeUow

62. Hind wing: underside i the anal area

like rest of wing.

a3. Hind wing : underside t streaked

with white and greenish-black or

brown

63. Hind wing : underside I streaked

with orange-red and brown

13. Bibasis.

Hasora. (PI. N.;

{Parata).

figs. 81,

81a).

15. Bhopalocampta.

11. Ismene.

{Burara, Swinh.)

11. Ismene.

{Gecana, Swinh.)
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£.—Palpi I never as in 4.

a. Antennce i club without point (apiculus)
at extremity, blunt.

ol. Antennce / club flattened and hollowed
out like a spoon on one side {vide

marginal figure)

b\. Antennce i club rounded, stout, not
hollowed out on one side.

Tertninal portion of Antenna of
Turactrocera.

22. Taractrocera. (PI. M., figs

74, 74a, 76, 16a).

a2. Hind wing t with a whitish band
across the disc on upperside . . . . 10. Gomalia.

62. Hind wing i spotted with white, no
band across disc

h. Antennce i club with the tip not quite

blunt, slightly acumhiate-looking, some-
times with an extremely minute tip (vide

the marginal figure).

9. Hesperia.

{Spialia, Swinh.)

(PI. M„ fig. 80, 80a).

Antenna of Qegenes.

al. Wings : upperside i black and orange. 23. Ampittia.

61. Wings : iipperside i silky-brown with

indistiact row of spots ; expanse 25mm. 24. Aeromcochus.

{Machachus, Swinh.

cl. Wings upperside i ochreous-brown,

immaculate ; expanse over 25 mm. . . 31. Gegenes.

Antennce i club narrowed into a distinct

point, often hooked (PI. M., figs. 75, 77-79;

PI. N., figs 81—85), also marginal figure.) /:

al. Eyes i blood-red. ^K'vi^^

Antenna of Baoris.

a2. Size t large, expanse over 65mm.. . 20. Gangara. (PI. N., figs. 8 4.

84a).

62. Size / medium, expanse under 50mm.21. Maiapa.

b\. Eyes i never red.

a2. Hind wing i obliquely truncate at

apex.

a 3. Hind wing i prominently angled

at middle of outer margin but not

produced into points or teeth

;

colour dark-brown all over with or

without a few hyaline spots {vide

marginal figure) . . . . . . 8. Tapena.

Showing upperside of the fOre wing
of Tapena thwaitssi and shape

of hind wing.
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63. Hind wing i produced to sharp ^„y "^^
^

teeth at the ends of the veins, more

prominently at veins 3, 4 ; upper-

side brown or golden-brown and

many hyaline spots ; beneath suf-

fused with white {vide marginal

figure) . . . . •

'

Abaratha
Showing fore wing upperside of jiftaroiAa

and shape of hind wing.

5. Alaraiha.

c3. Hind wing i outer margin irregu

lar after truncation at apex but Z^;

never toothed ; upperside ochreous V;

brown suffused with white and with

fine white lines ; beneath : whitish Hindning, upperside of 0(ion«op«i-

lum undulatum,

{vide marginal figure) .

.

. . 4. Odontoptilum.

62. HiTidf wing i not truncate at apex,

instead, evenly rounded.

a3. Hind wing i underside immacu-
late, pure sulphur-yellow except

anal margin which is broadly dark-

brown . . . . . . . . 29. Cupitha.

63. Hi7id wing t underside orange-

yellow or ochreous-brownish {Gorone

palmarum) with, at least, a few fus-

cous markings.

a4. Hind wing i underside with a
well defined, transverse, orange

or ochreous band distinguished

from the duller ground-colour

and the base unmarked ; no dis-

tinct black cell-spot.

a5. Hind wingi underside; ground
colour orange-yellow ; male
with discal stigma on upper-

side of fore wing

65. Hind wing i underside brown-
ish ochreous ; male without
stigma , . .

.

. . 25.

25. Telicota. (PI. M., figs. 75,

75a).

Telicota.

(Gorone).

64. Hind wing i underside as in

Telicota ; with black cell-spot in

P. gola ; the base marked some-

what indistinctly in P. mcesoides. 26. Padraona.
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c4. Hind icing i underside without
any band distinguishable from
the dark ground-colour ; upper-
side immaculate dark-brown . . 28. Baracua,

In this key Padraona contains both gola and mcesoides although

their transformations are very different and point to gola being more
nearly related to Am'pittia then to Padraona notwithstanding the

neuration of the wings. Baracus is somewhat similar to Taractrocera

cerainas (or niccvillei), (PI. M. figs. 74, 74a) in general aspect in both

sexes ; Ampittia dioscorides female is also like that species although

the upperside of the male, with far more yellow markings, recalls

Telicota hambusce (PI. M,, figs. 75, 75a) or Padraona mcesoides ox gola.

c3. Hind wing : imdersides not orange-

yellow (in Halpe honorei it is

ochreous-yellow with black spots).

a4. Hind iving : tipperside i with a

large, ivhitz discal patch only ;

fore wing with white spots, the

ground-colour dark-brown . . 34. Udaspes. (PI. M, figs. 78,

78o).

64. Hind wing : upperside; without

such ivhite, discal patch.

a5. Hind wing : tmderside i with

the outside half white or the

whole suffused with white ; in

the former case, the upperside

also pure white with black

spots ; in the other case the

ashy-white suffusion invading

the upperside slightly (vide

Hind wing, underside, marginal figures)
of Tagiades obscurus. ° °

65. Hind wing: underside ) with

a broad, dirty-white, sub -basal,

transverse band bordered by a

semi circular series of black

spots; a whitish-looking-insect.

Tnmn/ies H>"<^ wing, under-
1 agiaaes. ^^^^ ^j Tagiade:

lUigiosa.

Satarupa.

(Daimio).

c5. Hind wing : undersidei with a

very irregular, yellow-white

band, transversely across and

the ground-colour dark vinous-

j 1 / -J. Hind wing, underside, of Hyarotla

black, the base very dark [vtOe adrostw.

marginal figure) • . . ^5. Hyarotis.
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d5. Hind wing : underside / pow-

dered grey all over with black

spots or uniform blackish-
Hind wing, underside, of Suastus

Iremius,

Fore wing of Notcrypta sliowing
markings.

32. Notocrypta.

brown {vide marginal figure) . . 17. Suashis. (PL

fi5. Hind wing: underside i pow-
dered grey with black spots,

and besides a violet gloss

;

antennse exceptionally long . . 16. Plastingia.

/5. Hind wing : imderside .- differ-

ent irom a5 to e5.

a6. Fore iving upperside .» with

a broad, pure white, trans-

verse, discal band consisting

of three large, contiguous

spots{ X ); colour dark-broT^m

{vide raarginal figure)

bQ. Fore wing : upperside i im-
maculate; colour dark sepia-

brown ; an oval, elongated

brand in male on underside. 33. Sancus.

c6. Fore wing : upperside i an
obhque, discal series of more
or less indistinct, yellow

(male), or distinct white
(female) spots curving from
beyond middle of inner

margin to near costa ; or,

rarely, nearly immaculate ;

colour dark-brown with oKve
gloss . . . . . . . . 36. lamhrix.

d6. Fore wing: uppersides grey-

ish fuscous with many, white
spots all over it and a cloud-

ed, mottled appearance due
to darker marbling.

.

M., figs. 79.

•79a)

e6. Fore wing: uppersides dark
brown or brown and rulous

mixed, or rufous ; with two
or three large, diaphanous
white, discal spots; hind wing
with no yellow patch on up-

perside {vide marginal figure).

al. Wings : upperside i

ground colour rufous

67. Wings: upperside i dark-

brown

7. Sarangesa.

(PI. N. 83, 83a).

Wings of Coladenia showiu g
large, diaphanous, wliite
discal spots (X).

6. Coladenia.

1. Celcenorrhinu8.
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/6. Fore wing; uppersidei dark-

brown of different shades

with comparatively small,

white or yellow, discal (and

generally, smaller, subapical)

diaphanous white spots as in

figures 77, 77a, PI. M. ; or

(
Halpe honorei) with yellow

markings and large,je\loM'ish.,

diaphanous, discal spots but,

in this last case only, with

large, discal, yellow patch on
the upperside of hind wing
{vide marginal figure of

Baoris wing).

al. Fore loing : upperside t

dark-brown with small,

white, discal spots ; never

a yellow patch on hind

wing.

a8. Hind wing: underside;

mottled dark ochreous-

brown with few j)ure-

white or dusky spots on

it

68. Hind wing : underside;

disc mottled more or

less bright ochreous with

dark spots on it . . 19.

c8. Hind iving : underside;

never mottled, at most
suffused ; and never

with dark or dushj

spots on it . . . . 30

67. Fore wing ; upperside i

dark-brown with small,

white, discal spots : in

one species {honorei) with

much yellow marking and

large, discal spots but

this has a big, yellow,

discal patch on upperside

of hind wing ; none have

the underside of hind wing

mottled though one {htjr-

tacus), has a large, white

patch on the underside ;

another {moorei) has a

more or less irregular,

yellowish-white, trans-

verse band on the under-

side ; while astigmata hag

some pure-white, small,

silvery spots on a rufous

ground (like a Baoris).. 27,

Fore wing of Baoris showing
type of n-iarkings, i.r.; the
small discal diaphanous,
wliite spots { X ).

18. Arnetta.

Zographetus.

Baoris. (PI. N. figs. 77,

77o).

Halpe.
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There is likely to be difficulty with this genus Halpe beoause of the

diverse forms contained in it. In that case, recourse must be had to

the venation and the other key. Of course any species of the genus

can at once be distinguished from the genus Coladenia by the fact that

(only honorei can be confused with that genus in this key) all mem-
bers of Coladenia rest with the wings horizontal while Halpe keeps

them closed over the back ; also from all the orange marked (again it

it is only honorei that comes into question) butterflies : Telicota, Pa-
dmona, Ampittia, by the fact that none of these ha\ e a yellow patch
on the upperside of the hind wing and none have black spots on the

underside (honorei has). Finally astigmata can be differentiated from
any Baoris by the pure-white, silvery spots on the rufous ground of

the underside of the hind wing and hyrtacus by the white patch in the
same place.

No notice has been taken, in this las t key, of the horizontal and
erect positions of the wings because, after a butterfly has been
captured, the fact whether it rests with the wings open and spread -or

closed is not ascertainable. The same is the case with papered speci-

mens generally. Marginal figures have been added showing the

different shapes of wings, the style of marking of the under sides of

the hind wings and the size and arrangements of the diaphanous spots

on the fore wings upon which differences are based.

The key to the 62 spficies, finally, will be as given below. All detail

has been avoided as full descriptions are given under the life-histories

oi the different insects which will form the bulk of the letter-press

dealing with the Hesperiidw.

Genus 1. Celcenorrhinus.

A.—Fore wing: upperside i with a row of indis-

tinct, ochreous spots just inside outer mar-
gin. Expanse : 50-56mm. .

.

.

.

. . ambareesa {!).

(PI. N., figs. 85, 85a).

B.-^Fore wing: upperside : no such spots.

a. Hind wing: upperside : with medial, and
discal series of orange spots, sometimes
some of them obscure. Expanse :

50mm. .

.

.

.

.

.

.

.

. . leucocera (S).

b. Hind wing : upperside : no such orange »

spots . . . . . , . . . . area (3).

Genus 2. Satarupa (Daimio).

One species. Expanse 24mm.. . . . . . milliana (4).

Genus 3. Tagiades.

A.—Hind wing : upperside t whole outer half

white (black spots). Expanse 40-45mm. . . litigiosa (6).

B.—Hind wing: upperside i outer half at most
suffused with white in varying degree, the

white greyish or bluish, never quite pure.

Expanse : 50mm. . . . . . . . . obscurus (5).
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One species.

One species. Expanse

One species. Expanse

Genus 4.

Expanse : 45-50mm.

Genus 5.

40-45mm.

Genus 6

37-45mm.

Genus 7,

Odontoptilum.

.. angulata (7).

Abaratha.

.. ransonnettii (8).

. Coladenia.

.. indrani (9).

. Sarangesa.

A.—Wing : upperside : rufous. Expanse :

32-37mm
B.— Wing: upperside : blackish-brown.

a. Hind wing : miderside

dan {JO).

spots. Expanse : 32-35mm.

b. Hind wing : underside

One species.

One species.

One species.

figs. 83, 83o).

with small, pale

. . purendra {11).

(PI. N.
no such spots .. dasahara {12),

Genus 8. Tapena.

Expanse ; 40-4i>mm thwaitesi {13).

Genus 9. Hesperia {Spialia).

Expanse: 25-30mm galba{14).

(PI. M., figs. 80, 80a).

Genus 10. Oomalia.

Expanse : 20-30mm. .

.

. . albofasciata (2.5).

Genus 11. Ismene.

Divided into two by Swinhoe :

—

A.—Fore wing : upperside s with a patch of

andraconia (differently shaped scales) in

male .

.

Gecana.

B.—Fore wing : upperside ; no sex-scales in the

male .

.

Burara.

A.—Hind wing : underside : brown with veins

streaked orange red. Expanse : 55-62mm. fergussoni {16).

{Oecana).

B.—Hind wing : tmderside ; white with veins

greenish-brown or brown. Expanse :

52-57mm. .. gomata {17).

{Burara).

Genus 12. Hasora.

Generally divided into two, according as to whether the male has a sex-mark

or not.

A.—Male t without sex-marks on wings : Hasora.

B.—Male i with sex-marks Parata.

A.—Hind tving : underside / with a largish,

yellowish spot in the cell. Expanse

:

50-60mm badra { 8).

{Hasora).

B.—Hind mug : underside i with a transverse,

white band and no cell spot.

a. Hind wing : underside i with the edges of

the pure-white band clearly cut, well-

defined towards the inside, the basal area

inside it strongly greenish violaceous.

Expanse: 37-44mm '

• • **» (f
)'

^
{Parata).
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h. Hind wing : underside s tlie band not pure

white, the edges somewhat blurred, the

inner edge never clearly defined.

a\. Fore wing : underside i with a subapi-

cal, small, whitish or yellow.'sh dot.

Expanse : 50mm. .

.

.

.

. . chabrona {19).

(Hasora).

61. Fore wing : underside ; no such sub-

apical spot. Expanse : 50mm. . . alexis {20).

{Parata)

(PI. N, figs. 81, 81a).

Genus 13. Bibasis.

Only one species. Expanse : 50mm. . . sena {22).

Genus 14. Badamia.

Only one species. Expanse : 45-60mm. . . exclamationis {23).

(PL N., figs. 82, 82a).

Genus 15. Bhopalocampta.

Only one species. Expanse : 50-60mm. . . benjamini {24).

Genus 16. Plastingia.

Only one species. Expanse : 37mm. . . . . submaculata {25).

Genus 17. Suastus.

A^—Hind wing : underside ; grey, with some
black dots or small spots. Expanse :

35-45mm. . . . . . . . . . . gremius {26).

(PI. M, figs. 79, 79a).

B.—Hind wing : underside s pale blackish

brown with no spots. Expanse ; 30-40mm. bipunctus {27).

Genus 18. Arnetta.

One species. Expanse : 30mm. .

.

. . vindhiana {28).

Genus 19. Zographetus.

One species. Expanse : 35mm. . . . . ogygia {29).

Genus 20. Oangara.

One species. Expanse : 65-85mm. . . . . thyrsis {30).

(PI. N. figs. 84, 84a).

Genus 21. Matapa.
One species. Expanse: 40-50mm aria {31).

Genus 22. Taractrocera.

A.—Upperside / both wings dark rufous brown
with orange or yellow spots or marks few in

number. Expanse : 22-25mm. . . . . ceramas {33).

{nicevillei).

(PL M, figs- 74, 74a).

B.—Upperside t both wings olive-brown with
few, small, grey spots or marks. Expanse :

25-30mm. . . . . . . . . . . moevius {32).

(PI. M., figs. 76, 76a).

Genus 23. Ampittia.

Only one species. Expanse : 25mm. . . dioscorides {34).

, Genus 24. Aeromachus {Machachus).

Only one species. Expanse : 22-25mm. . . jhora {3i).
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A.—Hind wing
Genus 25. Telicota.

underside / the base unmarked.
Expanse : 40-50mm.

B.—Hind wing : underside i with the basal area
always with one or two yellow spots.

a. Expanse ; never over 25mm.
6. Expanse never under 30mm.

al Fore wing / upperside / golden-ochre-

ous, costal and outer, marginal Ime
black ; a narrow, pale-blackish streak

below upper and lower margins of cell
;

a broad black, sub-oval shaped band
from lower end of cell to submedian
vein ; a black macular, marginal band
consisting of elongated square spots

decreasing in size upwards, one in each

interspace. Expanse : 30-37mm.
61. Fore wing, like aitgias, except that the

black, marginal band is not macular.

Expanse : 32-38mm

palmarum (38).

(Corone).

moesoides {39)

augias (S'l

bambusce (3G).

(PI. M., figs. 75, 75rt)^

Genus 26. Padraona.

Only one species. Expanse 26mm. . . . . gala {40),

Genus 27. Halpe.

A.—Hind wing : underside i a broad, grey-

white transverse, medial band occupying

one-third of area of wing. Expanse 35mm. hyrtacus {42).

B.—Hind wing : underside i with a mugh nar-

rower, often irregular, white or yellowish

band transv'ersely across. Expanse

:

32-35mm moorei {41).

C.—Hind wing : underside t with no band of

white colour.

a. Colour : orange and brown, the orange

often predominating, particularly on the

underside. Expanse: 35-38mm honorei {44).

(Thoressa).

b. Colour : brown with white or yellowish

white, discal dots or spots. Expanse

45mm. astigmata {43).

{Thoressa).

Baracus.

Cupitha.

Genus 28.

One species. Expanse : 27-30mm.
Genus 29.

One species. Expanse : 27-38mm.
Genus 30. Baoris.

A.—Antennae : short, never over 7.5mm.

a. Fore wing / upperside : small whitish dot

or spot in the middle over the inner (ab-

dominal) margin.

ol. Hind wing i underside : green-washed,

fading with age to a more ochreous

colour but always with the green shade.

Expanse : 30-35mm

hampsoni {45)..

purreea {46).

colaca {51).

{Calloris).
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61. Hind wing t underside : not washed
with green,

a2. Hind wing s underside : rufous or suhochracea {53)

rufous-brown. Expanse : 37-42mm. (Chapra)

(PI. M., figs. 77, 77a).

62. Hind wing i underside t grey or grey-

ish. Expanse : 35-40mm. . . . . mathias (52).

(Chapra).

b. Fore wingt upperside t no~spot in the

middle over inner margin. Expanse :

30-32mm hada {54).

(Parnara).

B.—Antennce i longer, never under 9mm.
a. Fore wing i upperside t two spots in the

cell.

a\. Hind, wing : underside : unmarked.
Expanse: 37-48mm. .. .. .. farri {47).

{Baoris).

61. Hind wing i underside : always with

some whitish dots. Expanse : 40-50

mm. . . . . . . . . . . conjuncta {50).

{Caltoris).

cl. Hind wing : underside : with a broad,

transverse fascia, medially across the

disc, of a lighter grey than the rest(which

may be slightly brownish). Expanse :

35-42mm. .. .. .. .. .. canaraica {55).

{ Parnara).

h. Fore loing : upperside i without spots in

the cell. ^
al. Hind wing : underside : distinctly

rufous. Expanse : 40-45mm. . . . . seriata {49).

{Caltoris).

61. Hind wing : underside t dull ochreous

umber brown, never rufous. Expanse :

40-45mm. .

.

.

.

.

.

. . kumara {48).

{Caltoris).

Genus 31. Gegenes.

One species. Expanse : 25-28mm. . . . . nostradamus {56).

Genus 32. Notocrypta.

A.—Fore wing : upperside i with one or, at the

most, two small white dots outside the

broad, white, discal band. Expanse
45-50mm. . . . . . . . . . . feisthamelii (58).

B.—Fore wing : upperside t with more than two
small white dots or spots outside the broad,

white, discal band. Expanse : 35-50mm. restricta {57).

Genus 33. Sancus.

Only one species. Expanse : 40-45mm. . . subfasciatus {59).

Genus 34. Udaspes.

One species. Expanse : 40-45mm. . . . . folus {60).

(PL M., 78, 78a).

Genus 35. Hyarotis,

One species. Expanse: 40-52mm. .. .. adrastus (61).

Genus 36. lambrix.
One species. Expanse : 28-30mm. .

,

. salsala {62).
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Of these lamhrix salsala, Suastus gremiua (and bijmmtus) may be
at once known by the very conspicous, long, slender third joint to
the palpus; Udaspes foliis and Tagiades litigiosa by the large
amount of white ground-colour on the upperside of the hind wing

;

the two Notocrypta by the broad, pure-white, discal band on the
fore wing ; Gegenes nostradamas by the antennge of only 5mm.,
the shortest of all skipper—antennae, and the tiny point at the
end of the club fit is, besides, only found in desert country)

;

Baorisfarri male by the large tuft of hair, or, rather, patch of hair,

on the upperside of hindwing near the base ; Caltoris kumara and
seriata by their size and the absence of the spots in the cell of the
forewing, the latter having a rufous underside to the hind wing
which the former has not got ; Parnara canaraica by the underside

of the hindwing with the lighter, broad fascia ; Caltoris colaca is

distinguished from Parnara hada hj having a white spot above the

middle of the inner margin of upperside of fore wing ; Caltoris

conjuncta by its large size— it is the largest of all the Baoris group

—

and Chapra matJiias and siibochracea in the male by having a pro-

minent, diagonal sex line or streak on the lower disc of the fore-

wing. Cupitha purreea is at once recognizable by its yellow colour

with the underside quite pure, unmarked except along the anal

margin of the underside of hind wing where it is black ; the male

also has a convex, round ''male-mark" on the underside of hind

wing near the costa. The Telicota and Padraona lot as well as

Ampittia dioscorides (male) are all orange with black, band-like

markings on the upperside ; the female Ampittia is rather like

Baracus or Taractrocera ceramas on the upperside. Gangara thyrsis

is unmistakeable, being the largest of all these skippers, with

enormous, yellowish, hyaline spots on the upperside of fore wing.

Matapa aria and Sanctis subfasciatus are quite unmarked on the

upperside except that the male of the former has a distinct, diago-

nal, linear " male-brand "
; Sancus male has an oval, dark male-

mark on the underside of fore wing near the inner margin. Plastin'jin

submaculata is very like Suastus gremius on the underside of

hind wing.

(To be continued.)
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184. (116) Pomatorhinus schisticeps schisticeps. The Slaty-

headed Scimitar-Babbler.

P, schisticeps, Hodg., As. Res. xix, p. 181 (1836), (Nepal).

Nepal, Sikkini and Assam North of Brahmapootra.

185. (116) Pomatorhinus schisticeps cryptanthus. Coltart's

Scimitar-BabhUr.
Hartert, Bull B. 0. C xxxvi, p. 36 (1915), (Margherita).

Hills South of Brahmapootra.

186. (116) Pomatorhinus schisticeps mearsi. Grant's Slaty-

headed Scimitar-Babbler.

P. mearsi, Ogilvie-Grant, Bull. B. 0. C. xv,p. 89 (1805),
{Taungdicin).

Western Burma, Chin Hills and Arrakan.

187. (116) Pomatorhinus schisticeps pinwilii- Sharpens

Slity-headed Scimitar-Babbler.

P. pinwilii, Skarpe, Cat. B. M. vii., p. 413 (1883).
N. W. Himalayas to Garhwal.

188. (117) Pomatorhinus nuchalis. Tweeddale's Scimitar-Bab-

bler.

P. nuchalis, Tweeddale,A. M. N. H. (4) xx.,p. 535 (1877)
(Thayetmyo.)

189. (118) Pomatorhinus olivaceus olivaceus. The Tennas-
serim Scimitar-Babbler.

P. olivaceus, Blyth, J. A. 8. B. xvi., p. 451, (1847)^,

[Tennasserim).

Tennasserim.

190. (118) Pomatorhinus olivaceus ripponi. Harington's

Shan Scimitar-Babbler.

Harington, Bull, B. O. C. xxvii, p. 9 {Shan States).

Shan States, Burma.

191 (120) Pomatorhinus horsfieldi horsfieldi. The DeccS
Scimitar-Babbler.

P. horsfieldi, SyTces, P. Z. S., 1832,^. 89 (Dukkun),
Bombay, Madras, Mysore, Deccan.
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192. (119) Pomatorhinus horsfieldi melanurus. The Ceylon
Scimitar-Babbler.

P. melanurus, Blyth, J. A. S. B. xvi, p. 451 (1847)
{Ceylon). "

Ceylon only.

193. (121) Pomatorhinus horsfieldi obscurus. Hume's Sci-
mitar-Babbler.

P. obscurus, Bume, Str. Feath. i, p. 7 (1873), iMt.
Abu).

Mt. A.bu and Seoni.

194. (121) Pomatorhinus horsfieldi travancoriensis. aSoi^^A-

ern Indian Scimitar-Babbler.
Harington, Jour. B. N. R. Soc. xxiii, -p. 333 (1914)

{Peermall, Iravancore).

Travancore, Nilghiri and Palni Hills.

195. (122) Pomatorhinus ferruginosus ferruginosus. The
Nepal Coral-billed Scimitar-Babbler.
P. ferruginosus, Blyth, J. A. S. B. ziv, p. 597 (1845),

(Darjiling).

Nepal and Hills N. of Brahmapootra.

196. (114) Pomatorhinus ferruginosus phayrei. Phayres
Scimitar-Babbler.

P. phayrei, Blyth, J. A. S. B. xvi, p. 462 (1847)
{Arrakan).

Hills South of Brahmapootra and Chin Hills.

197. (123) Pomatorhinus albigularis albigularis. Blyth's

Scimitar-Babbler.
P. albigularis, Blyth, J. A. 8. B. xxiv, p. 274 (1855),

{Muleyit Mt.).

Mt. of Tennasserim South to Tavoy.

198. (128) Pomatorhinus albigularis maris. Walden's Sci-

mitar-Babbler.
P. maric^, Walden, A. M. N. H. {4) xv, p. 403(1875),

{Tounghoo Hills).

Yemathen, Upper Burma and Karen Hills.

199. (125) Pomatorhinus ruficollis ruficollis. The Nepal

Rufous-necked Scimitar-Babbler.

P. ruficollis, Hodg., As. Res. xix, p. 182 (1836), {Nepal).

Nepal, Sikkim and Hills North of Brahmapootra.

300, (125) Pomatorhinus ruficollis bakeri. Baker's Rufous-

necked Scimitar-Babbler.

Harington, J. B. N. H. S. xxiii, p. 336 (1914), {Shillmg).

Hills S. of Brahmapootra, N.-E. Burma and Yunnan.

201. (126) Pomatorhinus ochraceiceps ochraceiceps. Z/o^(f\s

Scimitar-Babbler.

P. ochraceiceps, Walden, A. M.N.H. {-i) xn, p. 487 (1873). ';

Shan States, South to Tennasserim. 1

4
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203. (127) Pomatorhinus ochraceiceps austeni. Hume's
Scimitar-BabUer.

P. austeni, Hume, Str. Feath x, p. 152 (1881), {E.

Manipur).
Cachar, Manipur and Hills S. of Brahmapootra to

Naga Hills.

203. (128) Pomatorhinus ochraceiceps stenorhynchus.
Austen's Scimitar-Babbler.

P. ochraceiceps, Walden, J. A. S. B. xlvi, p. 43 (1877),
{Sadtya).

Sadiya and Hills East of Dibong, Lakhimpur.

204. (129) Pomatorhinus erythrogenys erythrogenys.
Vigor's Rusty-cheeked Scimitar-Babbler.

P. erythrogenys. Vigors, P. Z. S., 1831, p. 173 {W.
Nepal).

N. W, Himalayas to Simla.

205. (129) Pomatorhinus erythrogenys haringtoni. BaJcer's

Rusty-cheeJced Scimitar-Babbler.

Stuart Baker, Bull. B. 0. C. xxxiii,p. L33 (1914), {Darji-

ling).

Himalayas, Garhwal to Sikkim.

206. (130) Pomatorhinus erythrogenys maclellandl. Mc-
Clelland's Scimitar-Babbler.

P. maclellandi, Jerd., B. of I. ii, p. 32 (1863), (Khasia

Hills.)

Hills S. of Brahmapootra, Manipur to Chin Hills.

207. (ISO) Pomatorhinus erythrogenys imberbis. Salva-

dori's Scimitar-Babbler.

P. imberbis, Salvadori, Mus. Civ. Geneva (2) vii, p. 410

(1889), {Yado N. E. Leito).

E. Burma from Kuby Mines S. to Tennasserim.

208. (130) Pomatorhinus erythrogenys gravivox. David's

Scimitar-Babbler.

P. gravivox, David, Ann. Sci. Nat. xviii p. 2. (1873),
[South Shensi.)

Bhamo Hills, Yunnan into China.

209. (131) Pomatorhinus hypoleucus hypoleucus. The
Arrakan Scimitar-Babbler.

Othorhinus hypoleucus, Blyth, J. A. S. B. xiii, p. 71.

(1844), {Arrakan),

Hills South of Brahamapootra, Chindwin and
Arrakan.

210. (132) Pomatorhinus hypoleucus tickelli. Tick ell's

Scimitar-Babbler.

P. tickelli, Blyth, J. A. S. B. xxiv, p. 273 (1875),

(Tennasserim).

Tennasserim.
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2 11. (133) Xiphoramphus superciliaris. The Slender-billed
ocimitar-Babbler.
^'

(JE?f*"'' ^^^'^'' '^' ^' ^- ^' *'"' ^' ^'^ (^^^2)

Hills N. and S. of Brahmapootra, Sikkim.

2 12. (184) Timajia pileata jerdoni. The Burmese Red-capped
Babbler.

'^'

""Burma
^"^'' ^" ^' ^' ^' ^^^ ""' ^'' ^^ ^^^'^^' ^^^''^^

213. (134) Timalia pileata bengalensis. The Bengal Red-
capped Babbler.

T. bengalensis, Godw-Aus., J.A.S. B. xli, paii 2 p US
(1872), {Khasia Hills).

,/'• I'lo

Nepal to East Assam, Bengal.

214. (135) Dumetia hyperythra. The Rufous-bellied Babbler
Timaha hyperythra, Franklin, P. Z. S., 1831, ;?. 118

{Ganges rMtr Benares).

215. (136) Dumetia albigularis albigularis. The Small
White-throated Babbler.

Malacocercus albigularis, J5/2/M, J. A. SB xvi p 45'^

(1847). (.S. India) (Mysore).

Southern India, Mysore to Ceylon.

216. (136) Dumetia albigularis abuensis. The Mt. Abu
White-throated Babbler.

Harinfftun, J. B. N. H. 8. xxiii,p. 429 (1915), {Mt. Abu)
Mt. Abu, Deesa to Mahableswar.

217. (137) Gamsorhynchus rufulus rufulus. White-headed.

Shrike-Babbler.

G. rufulus, Blyth, J. A. 8. B. xiii, p. 371 (1844), {Darjil-

iny.)

Sikkim to Assam and Chin Hills.

218. (138) Gamsorhynchus rufulus torquatus. The Ring-

necked Shrike-Babbler.

G. torquatus, Hume, P. A. 8. B., 1874, p. 107 {Toung-

zaleen River)

South Burma and Karen-nee.

219. (139) Pyctorhis sinensis sinensis. The Indian Yellow-

eyed Babbler.

Parus sinensis, Gm., Syst. Nat. i, p. 1012 (1788), {Sino

\Chind] )

Whole of India and Burma.

220. (140) Pyctorhis sinensis nasalis. The Ceyhn Yellow

eyed Babbler.

P. nasalis, Legge, A. M. N H. (5) Hi, p. 169 (1879)

{Ceylon).

Ceylon only.
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221. (141) Pyctorhis altirostris altirostris. Jer(fow's 5a6&Zer.
Chrysomma altirostris, Jerdon, Ibis (1862), p. 22 (Thai/-

etmyo, Burma),
Plains of Lower Burma.

223. (141c;) Pyctorhis altirostris griseigularis. Hume's
Babbler.

P. griseigularis, II?/,me, Str. Feath. v, p, 116 (1877),
(^Assam).

Assam and Bhutan Dooars.

223. (1415) Pyctorhis altirostris scindicus. The Sind
Babbler.

Harington, J. B. N. H. xxiii, p. 424 (1916), {Sukkur
Sind).

Sind.

224. (144) Pellorneum ruficeps ruficeps. The Indian Spotted

Babbler.

P. ruficeps, StvairiHon, F. Bor-am. Birds, p. 487 (1831),
(India) (Nilgiris).

South India, N. to Khandesh and Chota Nagpore
not Travancore.

225. (144«) Pellorneum ruficeps granti. The Travancore
Spotted Babbler.

Harington, Bull. B. 0. C. xxxiii, p. 81 (/913), (Travancore).

Travancore.

226. (142) Pellorneum ruficeps mandellii. Mandelli's Spotted

Babbler.

P. mandellii, Blanf., J. A. S. B. xli, p. ii, p. 165 (1844)
(Sikkim).

Nepal, Assam and N.-W. Burma.

227. (143) Pellorneum ruficeps minus. Sharpens Spotted

Babbler.

P. minus, Hume, Str. Feath. i, p. 298 (1873), (Thayetmyo)

.

X. Lower Burma and Central Burma.

228. (145) Pellorneum ruficeps subochraceum. The Malayan
Spotted Babbler.

P. subochraceum, Swinhoe, A. M. N. H. (4) vii, p. 259
(1871), (Rangoon).

S. Lower Burma and Malay States.

229. (146) Pellorneum palustre. The Marsh Spotted Babbler.
P.palustre, Jerd., Ibis,1872, p. 300 (Cherrapoonji, Assam).

Assam, S. and E. of the Brahmapootra.

230. (147) Pellorneum ignotum ignotum. The Assamese Bab-
bler.

P. ignotum, fl'wme, Str. Feath. v., p. 334 (1877), (Sadiya,

Assam).
Assam, South of Brahmapootra.

I
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231. (148) Pellorneum ignotum cinnamomeum. Rippon's
Babbler.

Drymocataphus cinnamomeus, Rippon, Bull. B C zi
p. 12 (1900), {Loi Mai S. Shan. S.).

N. Burma and Shan iStates.

232. (U7) Scotocichla fuscicapilla fuscicapiila. The Brown-
capped Babbler.

Drymocataphus fuscicapiUus, Blyth, J. A. S. B. xxiii

p. 815 (1849). {8. W. Ceylon).

Southern Ceylon.

233. (147) Scotocichla fuscicapilla babaulti. WelVs Brown-

capped Babbler.

Wells, Bull. B. 0. C, xxxix, p. 69 (1919), {Trincomalee).

Northern Ceylon.

234. (149) Drymocataphus nigricapitatus. The Black-cappd

Babbler.

Brachypteryx nigricapitata, Eyton, P. Z. 8., 1839, p.

103 {Malaya).

235. (151) Drymocataphus tickelli tickelli. TichelVs Babbler.

Pellorneum tickelli, Blyth, J. A. 8. B. xxviii, p. 414

(1859), {Tennasserim).

S. W. Assam, Cachar, Manipur to Pegu.

236. (152) Drymocataphus tickelli assamensis. Austen's

Babbler.

D. assamensis, Sharpe, Cat. B. M. vii.., p. 557 (1883),

(Dikrang).

Eastern Assam.

237*. (158) Turdinulus brevicaudatus brevicaudatu?. The

Short-tailed Babbler.

Turdinus brevicaudatus, Blyth, J. A. 8. B. xxm, p. 'Jr.

(1855), {Muleyit Mt.).

Mt. Muleyit in Tennasserim.

238. (154) Turdinulus brevicaudatus striatus. The Streaked-

Babbler. ^ . . .-) o«Q
Turdinus striatus, Blyth, J. A. 8. B. xxxix, pi. 2, p. -69

(1870), {Khasia Hills).

Assam and Manipur.

239. (154) Turdinulus brevicaudatus venningi. Venning's

Streaked Babbler.
,

, nQ^^i\ i^h^r, 8tates)

Harington, Bull. B. 0. C. xxxiii, p. 44 (1913) (Shnn States).

Shan States and Yunnan.
'

J „. ', iZinmr verv doubtfully to the

* Birds of the genera TurdinuUs ^^^^
.^l'^.^l^\ ^Sy bv ihenxselvos ne.r the

TimeliidcB and may possibly have to be placed m a family oy

Wrens.
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240. (186) Turdinulus roberti roberti. Austen's Wren-Babbler-
Pnoepyga roberti, Godw-Aus. and Wold, Ibis, 1875, p. 252.

{Chaka, Manipur).
Khasia, Cachar, Naga Hills and Manipur.

241, (186) Turdinulus roberti guttaticollis. Grant's Wren-
Babhler.

T. guttaticollis, C>-(yrawf, J6is, 1895, p. 432. {Miri Hills,

Hills Ranges Eastern Assam, North and South.

242. (186) Turdinulus epilepidotusdavisoni. Davison's Wren-
Bahhler.

T. davisoni, 0-Grant, Bull. B. 0. C. xxv., p. 97 (1909).

(Thoungyah, Burma).
Tennasserim.

243. (18fi) Turdinulus epilepidotus bakeri. Baker's Wren-
Bahbler.

Harington, Bull. B, 0. C. xxxiii, p. 44 (1913), {S. Shan
States, Na Noi).

S. Shan States to Karonnee, Burma.

244. (185) Rimator malacoptilus. The Long-billed Wren-
Babbler.

Blyth, J. A. S. B. xvi, p. 155 (1847), (Darjiling).

245. (155) *Cursonia crispifrons. The Lime-rock Babbler.
Turdinus crispifrons, Blyth, J. A. S. B. xxiv, p. 269,

(1855), (Tenruisserim)

.

246. (156) *Horizillas magna magna. The Red-headed Tree-

Babbler.

Malacopterum magnum, Eyton, P. Z. S., 1839, p. 103,

(Malaya).

247. (157) Horizillas magnirostre. The Brown-headed Tree-

Babbler.

Alcippe magnirostris, Moore, P. Z. 8., 1854, p. 277.

(Malacca).

248. (158) Erythrocichla bicolor. The Ferruginous Babbler.

Brachypteryx bicolor, Less., Rev. Zool. (1839), p, 138.

(Sumatra).

249. (159) *vCthostoma rostratum. Blyth's Babbler.
Trichastoma rostrata, Blyth, J. A. S. B. xi, p. 795,

(1842), (Malaya).

250. (160) * Malacocincla abbotti. Abbott's Babbler.
Blyth, J. A. S. B. xiv, p. 601. (1845), (Ramree,

Arrakan),

* The names Oypsophila, Malacopterum, Turdinus and Trichastoma are all

preoccupied.
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251. (161) *Thringorhina guttata, TichelVs Smtted-Babbler.

"7ioTn? ^i!r"f*''''
^^y^^^ •^- ^- ^- B- ^«'"»' V- 414,

(1859), {Muleyit Mt.).

252. (IG2) Thringorhina oglei. Austen's Spotted-Babbler
Actinura oglei, Godw.-Aus., J. A. S. B. xlvi, pt 2 v i2

(1877), (Sadiya). ^ >
!>• ^^

253. (163) Alcippe nepalensis nepalensis. The Nepal-Babbler
Siva nepalensis, Hodg., Ind. Rev., 1838, p. 89 (iVepoZ).
Nepal to Assam and Chin Hills.

254. (163) Alcippe nepalensis fratercula. The Shan States
Babbler.

A. fratercula, Rippon, Bull. B. 0. C. zi, p. 11 (1900),
(Shan States).

Eastern Burma.

255. (163) Alcippe nepalensis yunnanensis. Harington's-

Babbler.

Harington, Bull. B. 0. C, xxxiii, p. 63 (1913), {Talifu).

Yunnan.

256. (16i) Alcippe phaeocephala pheeocephala. The Nilgiri

Quaker-Thrush
Timalia poioicephala, Jerd., Madr. Jour. L. S. xiii,

p. 169 (1844), (Nilgiri).

S. E. India and S. Travancore.

257. (165) Alcippe pheeocephala phayrei. The Arrakan

Quaker-Thrush.
A. phayrei, Blyth, J. A. S. B. xiv, p. 601 (1845),

(Arracan).

Assam and N. E. India.

258. (1(>4) Alcippe phaeocephala brucei. The Bombay Quaker-

Thrush.
A. brucei, Hume, J. A. S. B. xxxix, pt. 2, p. 122 (1870),

(Mahableswar).

West and Central India to Lower Bengal.

259. (165) Alcippe phaeocephala haringtonias. The Upper

Burma Quaker-Thrush.

Hartert, Bull. B. 0. C. xxv, p. 10 (1909), (BJiamo).

N. E. Upper Burma and N. Shan States.

260. (165) Alcippe phaeocephala magnirostris. The Lower

Burma Quaker-Thrush.

A magnirostris, Walden, BlytKs B. of Burma, p. Uo

(1875), (Karennee).

S. E. Burma and West Siam.

• The genus Thringorhina should come next Stachyris.
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261. (165) Alcippe phaeocephala davisoni. The Tennasserim

Quaker-Thrush..
Harington, Jour., B. N. H. S., xxiii, p. 453 (1915),(Tavoy).

Tennasserim Southwards.

262. (166) Rhopocichla atriceps atriceps. The Black-headed

Babbler.

Brachypteryx atriceps, Jerd., M. J. L. 8. x., p. 250^

(1839), {Trichoor Jungle).

Nilgiris and S, W. India.

263. (167) Rhopocichla atriceps nigrifrons. The Black-

fronted Babbler.

Alcippe nigrifrons, Blyth, J. A. 8. B. xviii, p. 815 (1849),

(Ceylon.)

Ceylon.

264. (168) Rhopocichla atriceps bourdilloni. BourdiUon's

Babbler.

Alcippe bourdilloni, Hume, Str. Feath, iv, p. 399 (1876),

{Mynail).

Tranvancore from N. to S.

265. (169) Stachyrhis nigriceps nigriceps. The Black-

throated-Babbler.

Eodg., Blyth., J. A. 8. B. xiii, p. 378 (1844), (Nepal).

Nepal, Sikkim.

266. (169) Stachyrhis nigriceps coltarti. The Assam Black-

throated Babbler.

Harington, Bull B. 0. C. xxxiii, p. 61 (1913), (Mar-
gherita).

Assam S. of Brahmapootra, Chin Hills.

267. (169) Stachyrhis nigriceps davisoni. The Tennasserim

Black-throated Babbler.

S. davisoni, Sharpe, Bull. B. 0. G. i, p. 7 (1892),
(Pahang).

South Burma, Siam and Malay Peninsula.

268. (170) Stachyrhis chrysaea chrysaea. The Nepal Gol-

den-headed Babbler.

S. chrysiBa, Blyth, J. A. 8. B. xiii., p. 379 (1844),
(Nepal).

Nepal, S.ikkim and Assam to Kachin Hills.

269. (171) Stachyrhis chrysaea assimilis. The Burmese

Golden-headed Babbler.

S. assimilis, Walden, Blyth'sB. of Burma, p. 116 (1895),

(Karennee.)

Karennee, S. Shan States and N. Siam.
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270. (17 i) Stachyrhis chrysaea binghami. The Chin Hills
Golden-headed Bahhler.

S. binghami, Rippon, Bull, B. 0. C. xiv, p. 84 (1904), {Mt.
Victoria).

Chin Hills and N. Arrakan.

271. (172) Stachyrhidopsis ruficeps ruficeps. The Red-
headed Babbler.

S. ruficeps, Blyth, J. A. S. B. xvi, p. 452 (1847),
{Darjeeling).

Nepal, Sikkim and Assam.

272. (172) Stachyrhidopsis ruficeps bhamoensis. Tlie

Bhamo Red-headed Babbler.

Harington, A. M. N. H. 8, Vol. ii, p. 24o (1908), {Bhamo
Hills).

Bhamo Hill Tracts and S. Shan States.

273. (173) Stachyrhidopsis rufifrons rufifrons. Hume's
Babbler.

Stachyrhis rufifrons, Hume, Str. Feath. i, p. 479 (1873),
{Pegu).

Burma N. to Chin Hills.

274. (173) Stachyrhidopsis rufifrons ambigua. Harington'

s

Red-fronted Babbler.

Harington, Jour. B. N. H. S. zziii, p. 631 (1915), {Gunjong,

N. Cachar).

Sikkim, Assam N. and S. of Brahmapootra, Manipur.

275. (174) Stachyrhidopsis pyrrhops. The Red-billed Babbler.

Stachyrhis pyrrhops, Blyth, J. A. S. B. xiii, p. 379 (1844),

{Nepal).

Himalayas, Murree to Nepal.

276. (175) Cyanoderma erythropterum erythropterum. The

Red-winged Babbler.

Timalia erythroptera, Blyth, J. A. S. B. xi, p. 794 (1842),

{Malay}.

Extreme South of Tennasserim.

277. (17G) Mixornis rubricapilla rubricapilla. TheleUow-

breasted Babbler.

M. rubricapilla Tickell, J. A. S. B. ii, p. 576 (1833),

{Manbhum, Bengal).

Sikkim to Assam and Burma.

278. (177) Mixornis rubricapilla connectens. Kloss' Ydlotv-

breasted Babbler.

Kloss, Ibis, 1918, p. 207 {Lot. 10^ N. Malay Peninsula).

Southern Tennasserim and Malay States.



458 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXVII.

279. (176) *Mixornis rubricapilla minor. Gyldenstolpe'

s

Babbler.

Mixornis gularis minor, Gyldenstolpe, Kungl. Sv. Vet.

Akad. Handl. Ivi, 1916, p. 60 {Lat Bua Kas).
Northern, Central and Eastern Siam.

280. (178) Schoeniparus dubius dubius. The Tennasserim
Tit-Babbler.

Proparus dubius, Hume, P. A. S. B., 1874, p. 109.

(Muleyit).

Tennasserim.

281. (179) Schoeniparus dubius mandellii. The Assam Tit-

Babbler.

S. mandellii, Godvi.-Aus., A. M. N. H. (4) xoii,p. 33, 1876,
{Naga Hills).

Assam, Chin Hills, W. Burma.

282. (179) Schoeniparus dubius intermedins. Rippon's Tit-

Babbler.

S. intermedius, Rippon, Bull. B. 0. C. xi, p. 11 (1900).

(Nanoi S. 8han States).

Bhamo Hills to Shan States.

283. (17(0 Schoeniparus dubius genestieri. Oustalets Tit-

Babbler.

S. genestieri, Oustalet, Bull. M. P., 1897, p. 210.

(
Yunnan)

.

Yunnan,

284. (180) Schoeniparus rufigularis. The Red-throated Tit-

Babbler.

Minla rufigularis, Mandelli, 8. Feath. i., p. 416, (1873),
(Bhutan Dooars).

285. (181) Pseudominla cinerea. The Dusky-green Babbler.

Minla cinerea, Blyth, J. A. 8. B. xvi, p. 449 (1849),
(Darjiling).

286. (182) Pseudominla castaneiceps castaneiceps. The
Chestnut-headed Babbler.

Minla castaneiceps, Hodg., Ind. Rev., 1838, p. 38 (Nepal).

Nepal to Chin Hills, Manipur and Tennasserim.

287. (182) Pseudominla castaneiceps brunneicaudata. The

Shillong Chestnut-headed BoMler.
Minla brunneicaudata, Sharpe, Cat. B. M., vii, p. 609,

(1883), (Shillong).

Khasia Hills.

* The birds from the Shan States, Rippon's sulphurea:=7'ubricapillus. Specimens
from Slam are very doubtfully distinct but if kept separate must retain Gyldens-
tolpe' s name.
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388. (183) *Lioparus vinipectus vinipectus. Hodgson's Ful-

vetta.

Siva vinipectus, Hodg., Ind. Rev., 1838, p. 89. (Nepal).

Himalayas, Simla to Sikkim.

280. (383) Lioparus vinipectus austeni. Grant's Fulvetta.

P. austeni, O.-Grant, Bull. B. 0. C. v, p. 3 (1895),

(Manipur).

Assam, South of Brahmapootra.

390. (183) Lioparus vinipectus ripponi. Tie Chin Hills

Fulvetta.

p. ripponi, Harington, Bull. B. 0. C. xxxiii, p. 59 (1913).

(3It. Victoria.)

Chin Hills.

291. Lioparus vinipectus sordidior. Rippon s

Fulvetta.

P. sordidior, Rippon, Bull. B. 0. C. xiii, p. 60, (1903)

(Talifu).

Yunnan, W. China.

392. (183) I ioparus vinipectus manipurensis. The Mani-

pur Fulvetta,.
.

P. manipurensis, O.-Grant, Bull. B. 0. C, xw, p. 1-26

(1906), {Manipur).

Manipur.

393. (184) Lioparus chrysaus. The Golden-breasted Tit-

Babbler. „ , ,.. u^

Proparus ? chrysa'us. Hodg., Gray's Zool. Misc. p. 84,

(1844), {Nepal).

Sub-family Brachypterygin^.

Tesia and OUgura are probably Wrens, EUphrornis is 1 think, a Warbler

somewhere near Tn6Mra and Locus^ejZa.-
Arrenaa a.rt true

The other species are aAl TurdidcB, Myiophoneus ^"^^ ^"^^f
"^
^^

,
""

ThnthesaidThe other genera near the Sascicolin. hnt worthy of bemg

retained in a separate Sub-family.

Sub-family Sibiin^.

. * „ ^oriicfrnta TJie Black-headed
;. (204) Leioptila capistrata capistrata.

295
Sibia.

Cta"o.o,»a capiBtratum, F-V,or... P. Z. S. (1881), V 56.

*g*rat";^UainiTaUoDaflaHm..
.

,
_i Yor the present I unite

Frovarus is a synonym of Minla and caunot be usea
j^;,^arus chrysceus, is

it with Lioparns of Blanford, the sole
^Pf"% °\,^,us Proparus in the Avifauna

generically very close to those birds placed in the .enus .r i^

of British India.
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296. (204) Leioptila capistrata pallida. The Pale Sibia.

Hartert, Eat. Vog. Senekenb Mus.,p. 21 (1891), {Simla).

Himalayas, Hazara to Simla.

297. (205) Leioptila gracilis. The Grey Sihia.

Hypsipetes gracilis, McClell, P. Z. S., 1839, p. 159"

(Assam).

298. (206) Leioptila melanoleuca melanoleuca. TickelVs Sibia.

Sibia melanoleuca, Tickell, Blyth, J. A. S. B. xxviii, p.
413, (1859), (Muleyit).

Tennasserim, Bhamo Hills and E. Shan States.

299. (207) Leioptila melanoleuca castanoptera. Fea's Sibia.

Malacias castanoptera, Salvadori, Ann. Mv^, Civ. Gen.

{ii), vii, p. 363, (1889), {Monte Carin).

Karennee and Western Shan States.

300. (208) Leioptila annectens annectens. Blyth's Sibia.

Leioptila annectens, Blyth, J. A. 8. B. xvi, p. 450

(1847), {Darjiling).

Sikkim and Hills S. of Brahmapootra, Manipur.

301. (208) Leioptila annectens saturata. Walden's Sibia.

L. saturata, Walden, Ibis, 1875, p. 3o2 {Kai'ennee).

Eastern Hills of Burma to Karennee.

302. (209) Leioptila annectens davisoni. Davison's Sibia.

L. davisoni, Hume, Sir. Feath. v, p. 110 (1877),

{Muleyit Mt.).

South Tennasserim.

303. (210) Leioptila pulchella. The Beautiful Sibia.

Sibia pulchella, Godw.-Aus., A. M. N. H. (4), xiii, p. 160,

(1874), {Khunho, Naga Hills).

Cachar, Naga and Daphla Hills.

304. (211) Actinodura egertoni egertoni. The Nepal Bar-

wing.
A. egertoni, Gould, P. Z. S., 1836, p. 18 {Sikkim).

Nepal, Sikkim and Daphla Hills.

305. (211) Actinodura egertoni khasiana. TJieShillong Bar'
wing.

A. khasiana, Oodw.-Aus. J. A. S. B, xv., pt. ii, p. 76,

(1876), {Shillong).

Khasia, Cachar and Naga Hills to Manipur.

306. (211) Actinodura egertoni ripponi. Rippon's Bar-mng.
A. ripponi, 0. Grant, Ibis, 1907, p. 186. {Mt. Victoria).

Mt. Victoria, Chin Hills and Kachin Hills.

307. (212) Actinodura ramsayi ramsayi. Ramsay's Bar-wing,
Actinodura ramsayi, Wald. A. M. N. H. (4) xv, p. 402,

(1875), (Karennee).

Southern Shan States to Karennee.
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308. (212) Actinodura ramsayi radclilfei. The Ruhy-Mines
Bar-wing.
Harington, Bull. B. 0. C. xiii, p. 9, (1910) (Bvbv

Mines.-) ^ ^ ^

Ruby Mines District, Upper Burma.

309. (213) Ixops nipalensis nipalensis. The Hoary Bar-wing.
Cinclosoma nipalensis, Hodg., As. Res. xix, p. 145, (1836)

{Nepal).

Nepal, Sikkim and Bhutan.

310. (214) Ixops nipalensis daflffinsis. Austen's Bar-wing.
Actinodura daHtensis, Godiv—Aus., A. M N H (A^o-ri

p. 340, (1875), {Daphla Hills).
• -y J

>

Daphla and Miri Hills.

311. (215) *Ixops nipalensis waldeni. Walden's Bar-wing.
Actinodura waldeni, Godw.-Aus., P. Z. S., 1874, p. 46

(Japoo Peak, Naga Hills).

Naga Hills and Manipur.

312. 215) Ixops nipalensis poliotis. The Chin Hills Bar-wing.
1. Tpohotis, Rippon, Bull. B. 0. C. xv, p. 97, (1905), {Mt.

Victoria)

.

Chin Hills.

313. (216) Staphidia castaneiceps. The Chestnut-headed

Staphidia.
Ixulus castaneiceps, Moore, P. Z. S., 1854, p. 141,

(Afghanistan) (Cachar).

Hills S. of Brahmapootra.

314. (218) Staphidia striata striata. TickelVs Stafhidia.

Ixulus striatus, Blyth, J. A. S. B. xxviii, p. 418, (1859),

(Tennasserim)

.

Southern and Central Burmese Hills.

315. (217) Staphidia striata rufigenis Hume's Staphidia.

Ixulus rufigenis, Hume, Str. Featk. v, p. 108, (1877),

(Hit^alayas) {Darjiling).

Sikkim and Hills N. of Brahmapootra and E. to

Sadiya and Margherita.

316. (219) Siva striRuIa strigula. The Stripe-throated Siva.

S. strigula, Hodg., hid. Rev., 1838, p. 89. {Nepal).

Himalayas, Simla to W. Bhutan.

317. (220) Siva strigula castaneicauda. Humes Siva.

S. castaneicauda, Hume, Str. Feath. v, p. 100 (1877)

{Muleyit Mt.).

E. Bhutan, Assam, Chin Hills to Tennassenm.

• More material is required before the races of Ixops can be sutisfactorily

settled.
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318. (221) Siva cyanuroptera cyanuroptera. Hodgson's

Blue-wmged Siva.

S. cyanuroptera, Hodg., Ind. Rev., 1838, p. 88, (NepcU).

Himalayas, Nainital to E. Assam and Chin Hills.

319. Siva cyanuroptera wingatei. The Yunnan Blue-

winged Siva.

S. wingatei, 0.-Grant, Bull. B. 0. C. x, p. 38, (1900), {E.

Yunnan)

.

Bhamo Hills to Yunnan and Shan States.

320. 1222) Siva cyanuroptera sordida. The Dull Siva.

S. sordida, Hwme, 8tr. Feath. v, p. 104, (1877),
{Muleyit Mt.)

Tennasserim and ? Malay Peninsula.

321. (222) Siva cyanuroptera oatesi. Oates' Siva.

Harington, Bull. B. 0. C. xxxiii, p. 62, (1913), {Mt.

Byingyi.)

Byingyi Mountain.

322. (223) Yuhina gularis gularis. The Stripe-throated Yu-
hina.

Y. gularis, Hodg., As. Res. xix, p. 166, (1836), (Nepal).

Nepal, Sikkim and Hills N. of Brahmapootra.

323. (223) Yuhina gularis yangpiensis. Sharpe's Yuhina.
Y. yangpiensis, Sharpe, Bull. B. 0. 'J. xiii, p. 11, (1901)

[Yangpi, Yunnan).
Hills S. of Brahmapootra, Chin Hills to Yunnan.

324. Yuhina diademata ampelina. Rippon's Yuhina.
Y. ampelina, Rippon, Bull. B. O. C. xi, p. 12, (1900;,

(Warabum, Bhamo Hills).

Yunnan and Bhamo Hills.

325. (224) Yuhina occipitalis. The Slaty-headed Yuhina.
Hodg., As. Res. xix, p. 166 (1836), (Nepal).

Nepal, Sikkim and Bhutan.

326. (225) Yuhina nigrimentum nigrimentum. The Black-

chinned Yuhina.
Polyodox nigrimentum, Hodg., Gray's Zocl. Misc., p. 82,

(1844), (Nepal).

Himalayas, Garhwal to Assam, N. and S. Burma
and China.

327. (231) Ixulus occipitalis. The Chestnut-headed Ixulus.
Siva occipitalis, Blyth, J. A. 8. B. xiii, p. 937, (1844).

(Nepal)

.

*The genus Zosterops is removed to a sub-family ZosteropidcB which will be
found near the Dicaeidae.
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328. (232) Ixulus flavicollis flavicollis. The Yellow-naped
Ixulus. ^

Yuhina flavicollis, Hodg., As. Res. xix, p. 167, (1836),

Himalayas, Sutlej to Bhutan ? Chin Hills.

329. (232) Ixulus flavicollis baileyi. The Mishmi Ixulus
Stuart Baker, Bull. B. 0. C. xxxv, p. 17, (1914), (Mishmi

Id Ills).

Hills North of Assam.

330. (232) Ixulus flavicollis harterti. The Chestnut-mped
Ixulus.

Harington, Bull., B. 0. C. xxxiii, p. 62, (1913), (Sinlum
Bhamo Hills.)

Hills S. of Brahmapootra, Chin Hills, Bhamo Hills
and Shan States.

331. (233) Ixulus humilis humilis. Davison's Ixulus.
[. humilis, Hume, Str. Feath. v, p. 106, (1877)

{Muleyt Mt.)
'

Tennasserim.

332. (233) Ixulus humilis clarkii. Oates' Ixulus.
].y.\i\ns cl&Tkn, Oates, Bull. B. 0. C. Hi, p. 41, (1894)

(Byingyi).

Byingyi, Shan States.

333. (234) Erpornis xantholeuca. Tlie White-bellied Her-

pornis.

Erpornis xantholeuca, Hodg., J. A. S. B. xiii, p. 380,

(1844), {Nepal).

Nepal to Assam, N. & S., Manipur and Burma.

Sub-Family LiOTHKiCHiNiE.

334. (235) Liothrix lutea callipyga. The Indian Liothrix.

Bahila callipyga, Hodg., Ind. Rev., 1838, p. 88, {Nepal).

335. (236) Cutia nepalensis. The Nepal Cutia.

Hodg., J. A. S. B. V, p. 774, (1836), {Nepal).

336. (237) Pteruthius erythropterus. The Red-winded Shrike-

Tit.

Lanius erythropterus, Vig., P. Z. S. (1881), p. 22,

{Himalaya Mts.)

337. (23fc) Pteruthius aeralatus aeralatus. TickeWs Shnke-

Tit
P.'feralatus, Tickell, J. A. S. B. xxiv, p. 267, (1856),

{Tennasserim 3,500—4,500 //. )

.

Hills of Eastern Burma ahd Tennasserim.
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338. {2'if-9) Pteruthius melanotis melanotis. The Chestnut-

throated Shrike-Tit.

P. melanotip, Hodg., J. A. 8. B. xxiv, p. 267, (1866),

(Terai, E. Himalayas).
Himalayas, Nepal to Assam N. & S.

339. (240) Pteruthius melanotis intermedius. Hume's Shrike-

Tit.

AUotrius intermedius, Hume, Str. Feath. v, p. 112

(1877), (Tennasserim.)

The Eastern Hills of Burma, Bhamo to Tennas-
serim.

340. (241) Pteruthius xanthochloris xanthochloris. The

Green Shrike-Tit.

P. xanthochloris, Hodg., J. A. S. B. xv, i, p. 448

(1847), (Nepal).

Nepal and Sikkim.

341. (241) Pteruthius xanthochloris occidentalis. The Simla

Shrike-Tit.

Harington, Bull. B. 0. C. xxxiii, p. 82 (1913), [Dehra

Dun).
North-West Himalayas.

342. (241) Pteruthius xanthochloris hybrida. The Chin

Hills Shrike-Tit.

Harington, Bull. B. 0. C. xxxiii, p. 82 (1915), (Mt.

Victoria).

Chin Hills.

343. (242) /Ethorhynchus lafresnayei. The Great lora.

lora lafresnayei, Hartl., Rev. Zool., 1844, p. 401 (Ma-
lacca). -

344. (243) /Egithina tiphia tiphia. The Common lora.

Motacilla tiphia, Linn. Sys. Nat. Ed, p. 186 (1758),

(Bengal)

.

India, Burma and Siam.

345. (243) /Sgithina tiphia zeylonica. The Ceylon lora,

Motacilla zeylonica, Gm., Syst. Nat. i, p. 964 (1788),

(Ceylon).

Ceylon, Travancore and the S. of Madras.

346. (244) >Egithina viridissima. The Green lora.

lora viridissima, Bonap., Consp. Av. i, p. o97 (1860),

(Sumatra).

347. (245) /Egithina nigrolutea. Marshall's lora.

lora nigrolutea, Marshall, Str. Feath. iv, p. 410 (1876),

(Meerut).

The dry portions of Central India.
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348.M246) My^jnis pyrrhoura. The Fire-tailed Myzomis.Hodg., J. A. S. B. xii, p. 984 (1843), (Nepal).

349. (248) ^h^^oSr''*''"' ^"'"''''"'- ^^' ^old-fronted

Himalayas, Garh^val to Assam and Burma.

350.t (24S) Chloropsis aurifrons davidsoni. The Malabar
(Jhloropsis.

Stmrt Baker Bidl B 0. C. xli. p. 2 (1920), {Malabar).
\V

.
Coast of India, Khandalla to Ceylon.

351. (248) Chloropsis aurifrons inornata. The Siam Chlo-
ropsis.

Kloss, Ibis, 1918. p. 198 (Lai Bua Kao, Siam).
S. W. Siam and Tennasserim on the extreme E,

352. (249) Chloropsis hardwickii hardwickii. The Oran(j<
bellied Chloropsis.

C. hardwickii, J. ct- S. III. Orn., Add., p. 1 (1829), (Nepal).

353. (250) Chloropsis icterocephala chlorocephala. The
Burmese Chloropsis.

Phyllornis chlorocephahis, Wald., A. M. N. H (4) vii

p. 241 (1871), (Tonghoo).

354. (251) Chloropsis zosterops. The Malachite Shoiddered
Chloropsis

Vigors, App. Mem. Life Raffl., p. 674 (1830), (Tennas-
serim) .

355. (252). Chloropsis jerdoni. Jerdon's Chloropsis.
Phyllornis jerdoni, Blyth, J. A. S. B. xiii, p. 39->

(1844), (Madras).

356. (253) Chloropsis cyanopogon. The Blue-whiskered
Chloropsis.

Phyllornis cyanopogon, Temm., PI. Col. i')\-2,fig. i. (1829),
(Sumatra).

357.1 (25C) Hilarocichla rufiventer. The Rufous-bellied

Shrike-Tit.

Pteruthius rufiventer, Blyth, J. A. S. B. xi, p. 18
(1843), (Darjiling).

* Very doubtfully Timelimcc.

Chalcoparia is certainly not TivielUna: and possibly was rifrhtly placed
with the Dicceida.

t Turdus malaharicus of Gnielin p. 837, is preoccupied by the same author,

p. 816, and cannot be used.

J The Genus Jj-enrt should probably be placed in the TardidfS near Coclioa.

Melanochlora is a true Titmouse.

7
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358. (257) Mesia argentauris. The Silver-eared Mesia.
Hodgson, Ind. Rev., 1838,^. 88 {Nepal).

359. (258) Minla ignitincta. The Red-failed Minla.
Hodg., Ind. Rev., i838, p. 33 (Nepal).

36o.* (262) Hypocolius ampelinus. The Grey Hypocolius.

Bonap., Consp. Av. i, p. 336 (1850), {N. E. Africa).

Sub-famil)^ BRACHYPODINiE.

.361. (265) Criniger tephrogenys tephrogenys. The Malayan
White-th oated Bulbul.

Tricliophorus tephrogenys, Jard. and 8el.,Ill. Ind. Orn. P.

xxvii {18S3), (Noloca'ity), (S. Tennasserim)

.

Extreme S. of Tennasserim and Malay Peninsula.

362. (263) Criniger tephrogenys flaveolus. The White-

throated Bulbul.

Trichophorus flaveolus, Gould, P. Z. S., 1836, p. 6

{India), {Cachar),

Sub-Himalayas, Nepal to Chittagong Hill Tracts.

3^3- (2G4) Criniger tephrogenys burmanicus. The Burmese
White-throated Bulbul.

C. burmanicus, Oates, Fauna, B. I., Aves i, p. 256 (1889),
{Tounghoo).

Hills E. of Salwin, Yamethin to Moulmein.

364. (266) Criniger tephrogenys griseiceps. Hume's White-

throated Bulbul.

0. griseiceps, Hume, S. F. i,p. 478 (1873), {Upper Pegu).

S. Arrakan, Irrawaddy—Sittang from Thayetmyo
to Rangoon.

365. Criniger pallidus grandis. The Yunnan White-

throated Bidbul.

Stuart Balcer, Bull. B. 0. C. xxxvii, p. 15 (1917)
{Yunnan).
Yunnan and S. Shan States.

366. (267) Tricholestes criniger criniger. The Hairy-bached

Bulbul.
Brachypodius (?) criniger, Blyth, J. A. 8. B. xiv, p. 677

(1845), {Malacca).

South of Tennasserim and whole Malay Peninsula.

367. (268) Alophoiscus phaeocephalus. The Crestless White-

throated Bulhd.
Ixos phseocephalus, {Hartl.), Rev. Zool. (1844), p. 401

{3Ialacca).

'' Leptopecile and Cephalopyrus are RegididcB and Psaraglossa a true Starling.
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368. (2C9) Hypsipetes psaroides psaroides. The Himalayan
Black Bidhul.

H. psaroides, Vigors., P. Z. S., 1831, p. 43 {Himalayas)
[Simla.)

AVestern Himalayas to Bhutan.

369. (2G9) Hypsipetes psaroides nigrescens. The Assam
Black Bulbiil.

Stuart Baler, Bull. B. O.C., xxxvii, p. 15 (1917), (Chin
Hills).

Assam N. and S. of Brahmapootra, Manipur, Chin
Hills, Arrakan.

370. (270) Hypsipetes psaroides concolor. The Burmese
Black Bulhul.

H. concolor, Llylli, J. A. 8. B.xviii, p. 816 (1849),
{Tennasserim).

E. Burma, Shan States, S. Burma to Muleyit,
Yunnan and N. Siam.

371. (271) Hypsipetes psaroides ganeesa. TAe»Soiti^emZ>wZm«

Black Bulhul.

H. ganeesa, SyJces, P. Z. S., 1832, p. 80 (Deccan).

Hill ranges of S. India and Ceylon.

373.
I
(272) Hemixus flavala flavala. The Himalayan Brown-

eared Bulhul.

H. flavala, Hodg., J. A. 8. B. xiv, p. o72 (1845), {Nejml).

Himalayas to Kachin Hills and Yunnan.

373. (273) Hemixus flavala davisoni. Davison's Brown-eared

Bulhul.

H. davisoni, Hume, 8. F. v., p. Ill (1877), {Tennasserim).

Tennasserim, Meetan and Toungyaii.

374. (274) Hemixus flavala hWdehrsinAl. Hildebrand's Brown-

eared Bidhul.

H. hildebrandi, Hume, 8. F. ii, p. 508 (1874), {Salu-een

District).

Salween and Karen Hills.

375. (275) Hemixus maclellandi maclellandi The Rufous-

hellied Bidhul.

Hypsipetes maclellandi, Horsf., P.Z.8., 1839, p. o

(Assam).
Himalayas to Chin Hills and Arrakan.

\^^ (97C-,\ Hemixus maclellandi tickelli. TickelVs Bulbul.
376. (276) He^^^p^^JpS

J^^ ,i,kelli, Blyth, J.A.8. B. xxiv, p. 275 (1855),

(Interior of Tennasserim).

Southern Shan States, Karennee and Tennassermi.
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377. (276) Hemixus maclellandi holtii. Swinhoe's Bulbtd.
Hypsipetes holtii, Swinhce, Ibis, 1861, p. 266 {Foochow
Pehling Hills).

Kauri Kachin Hills, N. Shan States, Yunnan and
China,

378. (277) Alucurus striatus. The Striated Green Bulbul.
Trichophorus striatus, Blyth, J. A, 8. B. xi, p. 184

(1842), (Nepal).

379. (278) Molpastes haemorrhous hasmorrhous. The Mad-
ras Red-vented Bulbul.

Muscicapa hftmorrhousa, Gmelin, 8. N. i, p. 941

(1789), (Ceylon.)

Ceylon and S. India, Travancore, Mysore to 18°

on the E. and 20° on W.

380. (278) (Vlolpastes haemorrhous pallidas. The Central

Indian Red-vented Bulbul.

Stuart Baker, Bull. B. 0. C. xxxvii, p. 15 (1917), (Deesa),

India N. of last race to Behar and W. Bengal,,

Rewah, Cutch, etc.

381. (279) Molpastes hsemorrhous burmanicus. Tlie Bur-
mese Red-vented Bulbul.

M. burmanicus, SJiarpe, Cat. B. M, vi, p. 125 (1881),.

(Pegu).

Manipur, Burma S. to Rangoon, E. to SittoungE.

382. (280) Molpastes haemorrhous nigripileus. The Tennas-
serim Red-vented Bulbul.

Pycnonotus nigripileus, Blyth, J. A. 8. B. xvi, p. 472,.

(1847), (Tennasserim).

E. of the Sittoung R. in S. Burma to Malay Pen.

* 383. (281) Molpastes haemorrhous chrysorrhoides. The
Chinese Red-vented Bulhd.

HaematornischrysorrhoideSj'LairFi.ev. hod. -p. 367 (1845),.

(China).

Kachin Hills, Shan States and N.-E. Tennasserim
into China.

384. (282) Molpastes haemorrhous bengalensis. The Bengal

Red-vented Bulbul.

M, bengalensis, Blyth, J. A. 8. B. xiv, p. 566 (1845)^

(Bengal).

Himalayas, Kumaon to E. Assam, N. Behar, .E.

Bengal.

* Muscicapa atricapilla of Vieill is preoccupied G Linne and the next oldest

name is that never used

.
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385. (283) Molpastes haemorrhous intermedius. The Punjab
Red-vented Bidhid.
Pycnonotus intermedius, Jerdon, B. of I U « Qi

(1867), (ilfwres). ^ " '
^"

Punjab, N. W. Provinces, N. Oudh and N. W.
Himalayas,

386. (284) Molpastes leucogenys. The White-checked Bid'.ul.
Brachypus leucogenys, Gray, Hardw. Ill Ind. Orn ii

T>1. 35 (1830), {Darjiling).

387. (285) Molpastes leucotis. The White-eared Bulbul.
Ixos leucotis, Gould, P.Z.S. 1836, p. 6 {India Orientali),

Sind, Punjab, North N.-W. Provinces and Central
Provinces E. to Saugur.

388. (287) Xanthixus flavescens flavescens. Blytlis Bulbd
Pycnonotus flavescens, Blyth. J. A. S. B. xiv, p. 068
(1845), (Arrakan).

Hills S. of Brahmapootra. Manipur, Looshai and
Arrakan.

389. (287) Xanthixus flavescens vivida, The Muleyit Bulhid.
Stuart Baker, Bull. B. O. C. xxxvii, p. 16 (1917), {Mtileyit

Mt.).

Kauri Kachin Hills, Shan States, Karennee, S.

Burma and Malay P.

390. (288) Otocompsa emeria emeria- The Bengal Red-

tvhiskered Bulbul.

Lanius emeria, Lin., S. N. i, p. 137 (1766), (Be7igal).

Himalayas, Simla to E. Assam, Bengal, Orissa,

Burma, Andamans.

391. (28P) Otocompsa emeria fuscicaudata. The Southern

Red-whiskered Bulbul.

O. fuscicaudata, Goidd,P. Z. S., 186.J, p. 664 {Madras).

Southern India S. of range of emeria.

392. (290) Otocompsa flaviventris flaviventris. The Black-

crested Yellow Bulbul

Vanga fiaviventris, Ticlell, J. A. 8. B. it., p. 573

(1833), {Dholbhum).

India, Burma and N. Siani.

393. (290) Otocompsa flaviventris minor. Kloss' Black-

crested Yellow Bulbul.

Kloss, Ibis, 1918, p. 200 {Koh Lak).

Tennasserim, S.-W. Siam and Malay Peninsula.

394. (291) Pinarocichia euptilosa. The Crested Brown Bulbtd.

Bachypus euptilosus, J. and S., Ill Orn. iv., pi a

(1836), {Singapore).
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395. (292) Spizixus canifrons canifrons. The Finch-hilled

Bulhul.

Spizixos canifrons, Blyth, J. A. S. B. xiv, p. 571

(1845) (Khasia Hills).

Hills S. of Brahmapootra, Arrakan and Chin Hills.

396. (292) Spizixus canifrons ingrami. The Yunnan Finch-

hilled Bulhul.

Bangs, Bull. Mus. Com. Zool. Iviii, No. 6, p. 285 (1914),

(Mengtze.)

Yunnan and S. Shan States.

397. (293) Trachycomusochracephalus. The Yellow-crowned

Bulhul.

Turdus ochracephalus, Gmel. 8. N. i, p. 821 (1788),

{Ceylon and Java.)

Siam, Tennasserim, Sumatra, Java and Borneo.

398. (294j lole malaccensis. The Streaked Bulhul.

Hypsipetes malaccensis," Blyth, J. A. S. B. xiv, p. 574

(1845), {Malacca).

399. (295) lole icterica. The Yellow-hrowed Bulhul.

Criniger ictericus. Stride, A. M. N. H. xiii, p. 411

(1844), {Mahableswar).

400. (296) lole virescens virescens. The Olive Bulhul.

I. virescens, Blyth, J. A. S. B. xiv, p. 573 (1845)
{Arrakan.)

Cachar, Sylhet, Tippera, W, Burma to Pegu.

401. (296) lole virescens cinnammomeoventris. The Malay
Olive Bulhul.

Stuart Baker, Bull. B. 0. C. xxxvii, p. 16 (1917)

{Tennasserim).

Malay Pen. from Tennasserim to extreme S.

402. (296) lole virescens lonnbergi. The Siam Olive Bulhul.
Crinig'ir lonnbergi, Oyldenstolpe, Kung. Sven. Veten

Handl. 50, No. 8,p. 24 (1913), {Bang-hue-hom N. Siam).

South Shan States and Siam.

403. (297) lole nicobariensis.' The Nicohar Bulhul.

Hypsipetes nicobariensis, Horsf. v, Moore, Gat. i, p. 257

(1854), {Nicobars).

404. Rubigula webberi. Wehher's Bulhul.

Hume, S. F. viii, p. 40, 63 (1879), {Tonka).

Malay Pen, Siam, Tennasserim, Borne.

405 (298) Pycnonotus analis. The Yellow-vented Bulhul.
Turdus analis, Horsf., Trans. L. 8. xiii, p. 147 (1820)

{Java).
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406. (299) Pycnonotus finlaysoni finlaysoni. Finlayson's
Stripe-throated Bulbul.

P. finlaysoni, Strkl, A. M. N. H. (1) xiii, p. 411 (1814)
{Malayan Is.).

Tennasserim E. of Sittonng I{., Malay Pen., etc,

407. (300) Pycnonotus finlaysoni davisoni. Z)awo?i'sAS^/?y;e-
tJiroated Bidbul.

Ixus davisoni, Hume, S. F. Hi, p. 301 {\H7r)).{Arrakan}.
Arrakan, Chin Hills to Tennasserim W. of Sittounsr

E.
^

408. (301) Pycnonotus melanicterus. The Black-capmd
Bidhul.

Muscicapa melanictera, GmeJ., S. N. I, p. 941 (1789),
(Ceylon).

409. (302) Pycnonotus xantholasmus. The Yellow-throat("d

Bulbul.

Brachypus xanthokemus, Jerd., Madr. J. L. S. xiii,

.
pt. -2, p. 122 (1844) (Eastern Ghats W. of Nellore).

Travancore, Myore and E. Ghats.

410. (3(io) Pycnonotus gularis. The Ruby-throated Bulbul.

Brachypus gularis, Gould, P. Z. S. 1835, -jj. 186 (Bel-

gaum.)

411. (304) Pycnonotus cyaniventris. The Blue-hellied Bul-

bul.

Blyth, J. A. S. B. xi, p. 792 (1841), (Malay Peninsula).

412. (305) Pycnonotus luteolus. The White-browed Bulbul
Hsematornis luteolus, Less., Rev. Zool. 1840, p. 3ot

(India), (Bombay.)

413. (306) Pycnonotus blanfordi. Blanford's Bulbul.

Jerdon, Ibis, 1862, p. 20 (Pegu).

414. (307) Pycnonotus plumosus. The Large Olive Bulbul

Blyth, J. A. S. B. xiv., p. 567 (1845), (Singapore).

415. (308) Pycnonotus simplex. Moore s Olive Bulbul

Less., Rev. Zool, 1839, p. 167 (Sumatra).

416. (309) Pycnonotus pusillus. The SmaU Olive Bulbul

Salvador i, Ucc. Bern., p. 200 (1874), (Sumatra).

417. Pycnonotus xanthorrhous. Anderson's Yellow-

vented Bulbul.

Anders., P. A. S. B. 1869, p. 265 (Kak'iyen Hills).

'
Mt. of China. Yunnan, Kachin Hills, N. Shan States.
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418. (310) Microtarsus melanocephalus melanocephalus.
The Black-headed Bulbid.

Lanius melanocephalus, Omel., 8. N. i, p. 309 (1788)

(Sandivich in 7naris Australis).

E. Bengal, Assam, Burma, Siam to Borneo and
Palauan.

419. (312) Microtarsus melanocephalus fusciflavescen?.

The Andaman Black-headed Bulhid.

Brachypodius fusciflavescens, Hume, S. F. i., p. 297

(1873), {Andamans).

S. Andaman Island.

420. (313) Microtarsus poieocephalus. The Grey-headed'

Bulhul.
Brachypus poiocephalus, Jerd., Mudr. J. L. 8. x.,p. 246

(1830) (Travancore).

Malabar Coast, Belgaum to S. of Travancore.

421. (311) Microtarsus cinereiventris. The Grey-hellied

Btdbul.

Brachypodius cinereiventris, Blyth, J. A. 8. B. xiv.

p. 57b (1845), {Tippera).

Same range as M. m. melanocephalus.

422. (314) Kelaartia penicillata. The Yellow-eared Bulhul.

Pycnonotus penicillatus, Blyth, J. A. 8. B. xx., p. 178

(1851) {Ceylon).

Ceylon only.

Family Sittid^.

423. (315) Sitta himaiayensis. The White-tailedNuthatch.
Jard. db Sslby, III. Ind. Orn. in, pi. 144 (1835), {Hima-

layas)
(
Kashmir)

.

424. (321) Sitta castaneiventris castaneiventris. The
Chestnut-bellied Nuthatch.
Frank., P. Z. 8. 18S\, p. 12} {Vindhyan Hills).

Plains of India South to the Wynaad.

425. (316) Sitta castaneiventris cinKamomeoventris. The
Cinnamon-bellied Nuthatch.
S. cinnamomeoventris, Blyth, J. A. 8. B. xi, p. 439

(1842). (Darjiling).

Himalayas from Muree to the Shan States.

426. (317) Sitta castaneiventris neglecta. The Burmese
Nuthatch.
S. neglecta, Wald., A. M. N. H. (4) v, p. 218 (1870),

{Youngheo, Karen Hills).
*

Southern Burma.
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427. (318) Sitta europaea nagaensis. Austen's Nuthatch.
S. nagacsis. Godtv-Aus., P. Z- S., 1874, «. 44 (Sopvomah,
Naga Hills).

^
\

i

Naga and Cachar Hills.

428. Sitta europea griseventris. Kinnears Nuthatch
Kinnear, Bull. B. 0. C. .r?,p. 14i^ {19l'0). (-1//. Victoria)
Chin Hills.

429. (318) Sitta victoriae. The Chin Hills Nuthatch.
S. victorife, Ripimn, Bull. B. 0. C. xiv, p. 83 (1904),

(311. Victoria).

Chin Hills.

430. (319) Sitta magna. The Giant Nuthatch.
Word-Ramsay, P. Z. S., 1876, p. 677 {Kannnee).

431. (320) Sitta kashmiriensis. Brooh's Nuthatch.
Brooks, P. A. S.B., 1871,2). ^79 (Kashmir).

432. (322) Sitta neumayer obscura. The Eastern Rock
Nuthatch.
S. syriaca obsctira. Zar. d- Loud., Orn. Monais. 190o,

p. 76.

433* (323) Sitta leucopsis leucopsis. The White-cheeked

Nuthatch.
S. leucopsis, Gould, P. Z. 8., 1840, p. 113 {Hiimilanas).

434. (324) Sitta formosa. The Beautiful Nuthaich.

Blyth, J. A. S. B. xii, p. 938 (1843) {Darjiling).

Sikkim and Hills South of Brahmapootra.

435. (325) Sitta frontalis frontalis. The Velvet-fronted Blue

Nuthatch

.

S. frontalis, Horsf., Trans. L. 8. xiii,p. 162 (1821) (Java).

Family DiCRURii'.«.

436. (326) Dicrurus annectens annectens. The Crou--biUed

Drongo.
Buchanga annectens, Hodg., Ind. Rev. i, p. 326 (1837)

(Nejxdj.

India, Burma and Malay Pen.

437. (326) Dicrurus annectens siamensis. The Siamese Crou'-

billed JJrongo.

Kloss, Ibis, 1918, p. 226 (Koh Lai; 8.-W. Siam).

S.-W. Siam and ? S. Tennasserim.

438. (327) Dicrurus macrocercus macrocercus. The Black

Drongo. ,^ . .q^,

D. macrocercus, Vieill, Now. Die. d'His ^at. ix, p. 588

(1017), (India) (
Orissa).

India to the foothills of the Himalayas.
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439. (327) Dicrurus macrocercus albirictus. The Hima-
layan Black Drongo.
D. albirictus, Hogd., Incl Rev. i, p. 326 (1837) (Nepal).

Himalayas to Northern Ohin Hills.

440. (327) Dicrurus macrocercus minor. The Ceylon Black

Drongo.
D. minor, Layard, A. M. N. H. (2) xiii, p. 129 (1854)
(Ceylon).

Ceylon and f Travancore.

441. (327) Dicrurus macrocercus cathoecus. The Chinese

Black Drongo.
D. cathoecus, Swinh., P. Z. S., 1871, p. 377 (China).

Burma, Siam, Shan States and S. China,

442. (328) Dicrurus leucophaeus iongicaudatus. The In-

dian Grey Drongo.
D. longicaudatus, Hay, Jerd. Madr. L. 8, xiii, 2, p. 121

(1845) (Nilghiris).

Continental and extreme N. W. India.

443. (328) Dicrurus leucophgeus stevensi. The Himalayan
Grey Drongo.
Stuart Baker, Nov. Zool. xxv., p. 295 (1918) (Darjiling).

Himalayas to Northern Chin Hills.

444. (3fl8) Dicrurus leucophaeus hopwoodi. The Assam Grey

Drongo.
Stuart Baker, Nov. Zool. xxv, p. 295, (1918) (Dac'ca).

E. Bengal, S. Assam, N. Chin, Kachin Hills to

Yunnan.

445. (329) Dicrurus leucophaeus nigrescens. The Burmese
Grey Drongo.
D. nigrescens, Gates, Hume's N. and E. 2nd ed., i, p. 208

(1889), (Rangoon).

Burma and S. Chin, Kachin and Shan States.

446. (333) Dicrurus leucophaeus disturbans. The South

Bimnese Grey Drongo.
Stuart Baker, Nov. Zool. xxv., p. 293 (1918) (Amherst).

Peninsula Burma and Siam.

447. (330) Dicrurus coerulescens. The White-bellied Drongo.
Lanius coerulescens, Linn., S. N. i, p. 134 (1766)

(Bangala).

448 (331) Dicrurus leucopygiali?. The White-vented Drongo.
BlytJi, J. A. 8. B. XV, p. 198 (1846), (Ceylon).

449- (382) Dicrurus leucogenys. The White-cheeked Drongo.
Buchanga leucogenys, Wald., A. M. N. H. (4) v, p. 219

(I>i70), (Cambodia, Malacca, China, Japan).
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450. (334) Chaptia a^neaanea. The Northern Bronzed Drongo.
Dicrurus teneus, Vieilf., Nouv. Diet. d'Hist. Aat. ix.

p. 586, (1817), {Benffcd), {Dacca).

N. India, N. Burma, Chin and Kachin Hills,
Yunnan, Hainan.

451. (334) Chaptia aenea malayensis. The Southern Bronz-
ed Drongo.

C. malayensis, A. Hay, Blyth, J. A. S. B. xv., p. i'94

(1846), (Malacca).

India S. of Himalayas, S. Bengal, Sunderbunds
Central and S. Burma, Siam, etc.

452. (335) Chibia hottentotta hottentotta. The Indian
Hair-crested Drongo.

Corvus hottentottus, Linn, S.-X. i,p. 15.5 (1766), (ISikkvn).

453' (336) Dissemuroides andamanen^is. The Small >'/'

damanese Drongo.
Dicrurus andamanensis, Tytler, Beavan, Ibis, 1867, p.

323 (Andamans)
,
{Fort Blair).

454. (337) Dissemuroides dicrurifoimis. The Large Anda-
manese Drongo.

Hume, Str. Feath. i, p. 408 (1873), {Cocos Is., Andamans).

455. (338) Dissemurulus iophorliinus. The Ceylon Black

Drongo.
Dicrurus lophorhinus, VieilL, Nouv. Diet. d'Hist. Nat. ix,

p. 587 (1817), {Cezjlcn).

Ceylon and Travancore.

456. (339) Bhringa remifer tectirostris The Indian Lesser

Backet-tailed Drongo.

B. tectirostris, Hodg., Ind. Rev. i, p. 325 (1837), (Eastern

Nepal).

Northern India from E. Nepal, Burma, Yunnan

and N. Siam.

457. (340) Dissemurus paradiseus paradiseus. The Larger

Racket-tailed Drongo.

Cuculus paradiseus, Linn, S.-N. ed. xU, p. 172 (176(i),

(Siam).-

Siam and South Tennasserim.

458 (340) Dissemurus paradiseus rangoonensis. The Ran-

goon Racket-tailed Drongo.
^

Edolius ran.^oonensis ,
Goidd, P. Z. S., 1836. p. >.

(Rangoon). Central Burma, S. Chin Hills, S. Shan

States and N. Siam.
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459. (340) Dissemurus paradiseus grandis. The Assam
Racket-tailed Drongo.

Edolius grandis, Gould, P. Z. S., 1836, p. 5 (Assam).

India N. of Sambalpur and Godaveri, Assam to

Yunnan.

460. (340) Dissemurus paradiseus otiosus. The Andaman
Racket-tailed Drongo.

Richmond, Pro. U. S. Nat. Mus. xxv, p. 291 (1902)
(Andamans).
Andamans.

461. (340) Dissemurus paradiseus nicobariensis. The Ni-
cohar Racket-tailed Drongo.

Stuart Baker, Nov. Zool. xxv, p. 302 (1918), (Nicobars).

Nicobars.

462. (340) Dissemurus paradiseus malabaricus. The Mala-
bar Racket-tailed Drongo.

Lanius malabaricus, Lath., Ind. Orn. i, p. 66 (1790),

(Malabaria).

India S. of the range of D. p. grandis.

463. (340) Dissemurus paradiseus ceylonensis. The Ceylon

Racket-tailed Drongo.
D. ceylonensis, Skarpe, Cat. Birds B. M. Hi, p. 264

(1877), [Ceylon).

Ceylon.

Family Troglodytid^.

464. (341) Certhia tiimalayana himalayana. The Hima-
layan Tree-Creeper.

C. himalayana, Vig., P. Z. S., 1831, p. 174 (Himalaya).

Himalayas, Kashmir to Assam N. of Brahmapootra.

465. (341) Certhia himalayana yunnanensis. The Yunnan
Tree-Creeper.

C. yunnanensis, Sharpe, Bull. B. 0. C. xiii (1902),

(
Yunnan)

.

Yunnan.

466. (342) Certhia familiaris hodgsoni. Hodgson's Tree-

Creeper.

C. hodgsoni. Brooks, J. A. S. B. xli, p. 74 (1872),
(Kashmir)

Kashmir, Murree Hills.

467. (343) Certhia familiaris nipalensis. The Nepal Tree-

Creeper.

C. nipalensis, Blyth, J. A. S. B. xiv, 2, p. 581 (1845),
(Nepal).

Nepal, Sikkim, Bhutan, E. Assam.
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468. (343) Certhia familiaris khamensis. The Tibet Tree
Creejier.

C khamensis, Bianchi, Shape's H. L. w, «. 355 (1903)
{Ahani U. Meheng). '

S. E. Tibet.

469. (344) Certhia discolor discolor. The Sikkim Tree-
Creejjer.

C. discolor, Blyth, J. A. S. B. xiv, p. 5S0 ns45^

Nepal to E. Assam and E. Burmese Hills to
Karennee.

470. (344) Certhia discolor victoriae. The Chin Hills Tree-
Creeper

.

C. victorite, Rippon, Bull. B. 0. C. xvi, p. S? nyOfi^
{Mt. Victoria).

>
i

\ '^^h

Chin Hills.

471. (345) Certhia discolor manipurensis. Hume's Tree-
Creeper.

C. manipurensis, Hume, Str. Feath. x, p. 151 (1881)
(Manipnr).

Hills South of the Brahmapootra.

472. (346) Certhia stoliczkse Stoliczkas Tree-Creeper.
Brooks, J. A. S. B. xln, 2, j). 256 (1873), (Sikkim).

473. (347) Salpornis spilonotus. The Spotted Grey Creeper.
Certhia spilonota, Frank, P. Z. S., 1831, p. 21 (Ganges

between Calcutta and Benares).

474. (348) Tichodroma muraria. The Wall-Creeper.
Certhia muraria, Linn., S. N. xii ed., p. IS-i (1766), (S.

Europe).

475' (349) Sphenocichla humei, Hume's Wedge-billed Wren.
Heterorhynchus humei, Mandelli, Str. Feath. i, p. 415

(1873), (Native Sikkirn).

476. (350) Sphenocichla roberti. Robert's Wedge-billed Wren.
Godw.-Aus, Ibis, 1875 p. 251 (Hemeo, N. Cachar).

477. (351) Troglodytes troglodytes nipalensis. The Nepal

Wren.
T. nipalensis, Hodg., Blyth J. A. S. B. xiv, p. 589 (1845),

(Nepal).

Garhwal, Nepal, Sikkim and Bhutan.

478. (352) Troglodytes troglodytes neglecta. The Kashmir

Wren.
T. neglectus. Brooks, J.A.S.B.xU, 2, p. 328 (1872),

(Kashmir).

Kashmir and Simla Hills.
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479. (352) Troglodytes troglodytes magrathi. Whitehead's

Wren.
Whit head. Bull. B. 0. C. xxi, p. 19 (1907), (Safed Koh).

Baluchistan, Chitral and N.-W. Frontier,

480. (352) Troglodytes troglodytes tibetana. The Tibetan

Wren.
Walton, Bull. B. 0. G. xv.,2). 95 (1905), {Tibet).

481. (352) Troglodytes troglodytes talifuensis. Sharpe's

Wren.
T. talifuensis, Sharpe, Bull. B. 0. C. xiii, p. 77 (1902),

{Talijii).

Yunnan.

482. (;-553) Eiachura punctata. Thi Spotted Wren.
Troglodytes punctatus, Blyth, J. A. 8. B. xiv, p. 589

(1845).

483. (353) Eiachura haplonota Baker's Wren.
Stuart Baker, Ibis, 1892, j). 62 [Hungrum, N, Cachar).

N. Oachar Hills.

484. (351) Urocichla longicaudata longicaudata. The
Long-tailed Wren.
Pncepyga longicaudata, Moore, P. Z. S., 1854, j). 7

{N. India) (Khasia Hills)

Assam Hills, S. of Brahmapootra.

485. (354) Urocichla longicaudata reptata. Bingham's

Long-failed Wren.
U. reptata, Bingham, Bull. B. 0. C. xiii, p. 54 (1903),

{Loi-pang-Nan).

Mekong Valley.

480. (354) Urocichla longicaudata oatesi. Rippon's Long-
tailed Wren.

U. oatesi, Bippon, Bull. B. 0. C. xiv, p. 83 (1904), (Mt.

Victoria).

Chin Hills, Burma.

487.* (354) Urocichla longicaudata kauriensis. Harington's

Long-tailed Wren.
U. kauriensis, Harington, A. M. N. H., 8, Vol. ii, p. 246,

(1908), {Watan, Bhamo Hills).

Kauri Kachin Hills.

488. (354) Urocichla longicaudata sinlumensis. The Sin-

lum Wren.
TJ. sinlumensis, Harington, A. M. N. H., 8, Vol. ii, p.

246 (1908), {Sinlum, Upper Burma).

Bhamo District, Upper Burma.

* The relationship of 436 7 to one another is doubtful and more specimens are

required.
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489. (355) Urocichla caudata. The Tailed Wren.
Tesia caudata, £?j//^, J.A.S. B. xiv, p. 589 (1845)

(Darjiling)

.

490. (35G) Pnoepyga squamata. The Scaly-breasted Wren.
Microura squamata, Gould, Icon. Av., pi. v (1837).

(Himalayas), jCachar).

491. (357) Pnoepyga pusilla. The Broion Wren.
Hodg., P. Z. S., 184.5, p. 25 (Nepal).

Family Regulid^e.

492. (358) Regulus regulus himalayensis. The Himalayan
Gold-Crest.

R. himalayensis, Jerd., B. I. ii, p. 206 (1863), (N. W.
Himalayas) .

Himalayas, Kashmir to Sikkim.

493. (358) Regulus regulus yunnanensis. The Yunnan
Gold Crest.

R. yunnanensis, Rippon, Bull. B. 0. C, xix, p. 19

(1906), (W. Yunnan).
Yunnan.

494. (259) Leptopoecile sophiae sophiae. The TurJcestan

Tit-Warhler.

L. sophite, Severfz., Ttirl-. Jevot, in I. C. Moshov. viii, 2

p. 135 (1873), (Issuk-Kul).

Turkestan to Kansu and Gil.

495. (259) Leptopoecile sophias obscura. The Tibetan Tit-

Warhler.

L. obscura, Przew., Zap Im. A. N. and St. P. Iv., p. 80

(1887), (i^^.-^. Tibet).

S., S.-E., andN. E. Tibet.

496. (260) Cephalopyrus flammiceps. The Fire-caqrped Tit-

Warhler.
yEgithalus flammiceps, Burton, P. Z. S., 1835, p. 153

(Himalayas).

Family Sylivid.e.

497. (359) Agrobates galactodes familiaris. The Brown-

hacJced Warbler.

Sylvia familiaris, Menet., Cat. Reis. Cauc, p. 32 (1832),

(8. Caucasus). ^ - i v
Trans-Caucasia to Baluchistan and N. "\^

. India.

498. (3G0) Locustella certhiola. Pdlas Grass-hopper War-

bler.
.

Motacilla certhiola, Pall, Zoo. Rosso-Asiat. 1, p. o09

(1811), (%iltra-Baicalem).
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499. (361) Locustella lanceolata. The Streaked Grass-hopper.

Warbler.
Sylvia lanceolata, Temjn-Jfan., (Z'Oto. 2?2(Z ed., iv, p. 614

(1840), (Irrtum).

500 (362) Locustella navia straminea. The Turkestan

Grass-hoppi^^' Warbler.

L. straminea, Serertz., Turkest. Jevot., p. 66 (1873),

(Turkestan).

501. (363) Acrocephalus stentoreus brunnescens. The In-

dian Great Reed-Warbler.

Agrobates brunnescens, Jerd., Madr. J. x, p. 269

(1839), (TricMnopoly).

502. (364) Acrocephalus arundinaceus orientalis. The

Eastern Great Reed-Warbler.

Salicaria turdina orientalis, Tem^n. and S. Faun. Jap. p.

50 (1860), (Japan).

503. (305) Acrocephalus bistrigiceps. Schrenck's Reed-War-

bler.

Swinh., Ibis., 1860, p. 51 (Amoy).

C04 (366) Acrocephalus dumetorum. Blyth's Reed-Warbler

Blyth,J.A.S.B. xviii. p. 815 (1849), (Kargopol, N.

Russia).

505. (367) Acrocephalus agricola agricola. The Paddy-field

Warbler.
Sylvia (Acrocephalus) agricola, Jerd., Madr. J. xiii, pt.

a, p. 131 (1844), (Nellore).

Breeding swamps, Kashmir.

-Q^ Acrocephalus concinens. The Chinese Paddy-field

Warbler.
Cdlamoherpe concinens, Swinh, P. Z. S., 1870, p. 432

(Peking).

N. W Frontier 8,000 feet. Breeding hill-sides in

bushes.

507. (868) Acrocephalus macrorhynchus. The Large-billed

Reed-Warbler.
Phyllopneuste macrorhynchus, Hume, Ibis, 1869, p. 357

(Rampur).

C08. (369) Tribura major. The Large-billed Bush-Warbler.

Dumeticola major. Brooks, J. A. S. B. xli, p. 77 (1872V

(Kashmir)

.

509. (370) Tribura Intermedia. The Burmese Bush-Warbler]
Dumeticola intermedia, Oates, Str. Feath. ix, p. 220

(1883), (Canal Lock, Pegu).
'
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510. Tribura tacsanowskia. Swmhoe's Bush-Warbler.
Locustella tacsanowskia, Sioinh., P. Z. S. 1871 » 355

{Trans Baikal).
'

Baikal to Ussuri land, China and Burma.

511. (371) Tribura thoracica. The Spotted Bush-WarUer.
Dumeticola thoracica, Bhjth, J. A. S. B. xiv, p. 584

(1845), {Nepal).
'^

Nepal, Sikkim and Assam.

512.* (372) Tribura luteoventris. The Brown Bush-WarUer
Hodg., P. Z. S., 1845, jD. 30 {Nepal).

513. (200) Elaphrornis palliseri. TJie Ceijlonese Warbler.
Brachypteryx palliseri, Blylh, J. A. S. B. xx, p. 178
(1837), {Ceyloti).

514. (374) Orthotomus sutorius sutorius. The Indian Tailor-
bird.

Motacilla sutoria, ForsL, hid. Zool, I, p. 7 (1769) (?)
{Calcutta)

.

India, JS'. and C. Burma.

515. (374) Orthotomus sutorius maculicollis. The Malay
Tailorbird.

O. maculicollis, Moore, P. Z. S., 1854,^. 309 {Malacca).

Siam, Peninsula Siam and Burma.

516. (375) Orthotomus atrigularis- The BlacJc-necked Tailor-

bird.

\Temm., PI. Col. livr. 101 (1836), {Malacca and Borneo).

517. (376) Orthotomus ruficeps. The Red-headed Tailor-bird,

Edela ruficeps. Less, Tr. d'Orn, p. 309 (1830), {Java).

518. (377) Lusciniola melanopogon mimica. The Moustached

Sedge-Warbler.
L. mimica. Madaraz, VorlauJ. ub, einen neiien Roles,

(1903). {Transcaspia).

519. t (378j Cisticola erythrocephala. The Red-headed Fan-

tail Warbler.

Blyth, .J. A. 8. B. xx, p. 523 (1851), {Nilghtris).

520. (379) Cisticola tytleri tytleri. The Yellow-headed

Fan-tail Warbler.

Jerd., B. I. ii, p. 176 (1863), {Dacca).

Base of Himalayas, Bhutan to E. Assam and Kachwi

Hills.

• There can I think be no doubt that Hartert is right in uniting Inteoicntris

and mandellii. The individual variation is great,

t The genus CistU'ola still wants careful working out.

9
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521. (380) Cisticola tytleri volitans. The Golden-headed

Fan-tail Warbler.
Calamanthella volitans, Sivinh., Joun. N. China, As. Soc.

(1859), {N. Chhtd).

South Burma, Siam, Malay Peninsula'.

523. (881) Cisticola cisticola cursitans. The Rufous Fan-
tail Warhler.

Prinia cursitans, Frank, P. Z. S., 1831, p. 118 (?)

(Shillong).

523. (382) Franklinia gracilis. Franklin's Wren-Warhler.
Prinia gracilis, J'mrayfc., P. Z, 8., 1831, p. 119 {Vindhyani

Hills).

524. (383) Franklinia rufescens. Beavan's Wren-Warhler.
Prinia rufescens, Blyth, J. A. S. B., xvi,p. 456 (1847),

{Arracan).

525. (384) Franklinia buchanani. The Rufous-Fronted Wren-
Warhler.

Prinia buchanani, Blyth, J. A. 8. B. xiii, p. 376 (1844),
{Bengal).

526. (385) Franklinia cinereocapilla. Hodgson's Wren War-
hler.

Prinia cinereocapilla, Moore, P. Z. 8., 1854, p. 77 (Nepal).

527. (386) Laticilla burnesi. The Long-tailed Grass War-
hler.

Eurycercus burnesi, Blyth, J. A. S. B. xiii, p. 874
(1844) (Upper 8ind).

528. (387) Laticilla cinerascens. Day's Long-tailed Grass-

Warhler.
Eurycercus cinerascens, Wald., A. M. N. H. (4) xiv, p.

166 (1874), (Dhubri).

529. (088) Qraminicola bengaiensis bengalensis. The Large

Grass Warhler.
G. bengalensis, Jerd., B. of I. ii, p. 177 (1863), (Ganges).

Below Himalayas, Bhutan, Assam and N. Burma.

530. (388) Qraminicola bengalensis striatus. The Siam
Grass Warhler.

G. striatus, Stijan, Bull. B. O. C. i, p. 6 (1892),

(Hai7ian).

Hainan, Siam, S. E. Tennasserim.

531. (389) Megalurus palustris. The Striated Marsh-War-
hler.

Horsf., Trans. Li7i. Soo. xiii, p. 159 (1820), (Java).
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532. (390) Schoenicola platyura. The Broad-tailed Grass-
Warbler.

Timalia platyura, Jerd., Madr. Jour. L. S. xiii, p. 170
{lSU){Nil(/hins).

533' (391) Acanthoptila nipalensis. The Sjnny Warbler.
Timalia nipalensis, I£od(/., As. Ses. xix, p. 182 (1836),

{Nepal).

534. (392) Chaetornis locustelloides. The Bristled Grass-

Warbler.
Dasyornis locustelloides, Blyth, J. A. S. B. xi, p. G02

(1842), (none), (Faridpore).

535- (393) Phragomaticola cedon. The Thick-billed Warbler
Musicapa cedon, Pall., Iteise.iii, j). 695 (1776), (Dauria).

536. (394) Hippolais rama. Sykes' Tree-Warbler.
Sylvia rama, Ay res, F. Z. S., 1832, j). 89 (Dekkan, India).

537. (395) Hippolais pallida pallida. The Olivaceous Tree-

Warbler.
Curruca pallida, Hemj)., and Ehr., Symb. Phys. Aves, pi.

Lb (1833), {Nile).

538. (39G) Hippolais caligata. The Booted Tree-Warbler.

Sylvia caligata, Licht. Eversm., Beise Buchara, p. 128

(1823), {Am. Ilsk).

539. Hippolais languida.
Curruca languida, Men^}. and Ehr., Symb. Phys. cc. (1833),

{Syria).

540. (397) Hippolais obsoleta. The Desert Tree-Warbler.

Salicaria obsoleta, Severtz., Turkest. Jevotn. p. 63 (1873),

{Moscoio).

541. (398) Sylvia communis icterops. The Indian White-

throat.

S. icterops, Menetr., Cat.rais. Cauc. 1 /). 34 (1832), (^a-

bysch).

Caucasus to Baluchistan and India.

542. (399) Sylvia hortensis crassirostris. The Eastern

Orphean Warbler.

Sylvia crassirostris, Cretz,, Atlas Beise Bupp. p. 49

(1826), (Nubia).

S41 (400) Sylvia nana nana. The Desert Warbler.
543. [^^ >}

y^^^^^^ ^^^^^ ^^^^,^,_ ^„^ ^^^^ Symb. Phys. cc. (1833),

(Sinai).

KAA (40n Svlvia althea, Hume's Lesser White-throaty
544. (401)

X'^^.SyI Fmf/^.n,;.i. 60,62 (1878), (M«)(^^
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5 45. (402) Sylvia curruca affinis. The Indian Lesser White-

throat.

S. affinis, Blyth, J. A. S. B. xiv, p. 564 (1845) {India).

Breeding Siberia, winter India.

546. (403) Sylvia curruca minula. The Small White-throat.

S, minula, Hume, Str. leath. i, p. 198 (1873), {Bhaioal-

pur)

.

Breeding Transcaspia to Afghanistan.

547. (404) Herbivocula schwatzi. Radde's Bush-Wartier.
Sylvia schwarzi, Radde, Beis. Sibir. Vog.,p. 260(1868),

{Tarei Nor).

548. (405) Phylloscopus affinis. TicJceWs Willow-Warhler.
Motacilla affinis. Tick., J. A. S. B. ii, p. 676 (1833),

{Borahhum)

.

549. (406) Phylloscopus tytleri. Tytler's Willow Warbler.
Brooks, Ibis, 1872, p. 23 (Kashmir).

550. (407) Phylloscopus collybita tristis. The Brown Willow-

Warhler.
P. tristis, Bli/th, J. A. S. B.,p. 966, (1843), (Calcutta).

Petchora to S. Urals, winter in India.

•351. (412) Phylloscopus collybita sindianus. The Sind

Willow-Warhler.
P. sindianus, Brooks, Str. Feath. viii, p. 476 (1880), (Sind).

Russian Steppes to Kharakorum, winter in India ?

Ladak.

552. (408) Phylloscopus indicus. The Olivaceus Willow-

Warhler.
Sylvia indica, Jerd., Madr. Jour. L. S. xi., p. 6 (1840),

(India).

553. (409) Phylloscopus fuliginiventer. The SmoJcy Willow-

Warhler.
Horornis fuliginiventer, Hodg., P. Z. S., 1845, p. 31

(Nepal).

554. (410) Phylloscopus fuscatus fuscatus. The Dushy
Willow-Warhler.

Phyllopneuste fuscata, BlytJi, J. A. 8. B. xi., p. 113

(1842), (Calcutta).

555. Phylloscopus fuscatus homeyeri. DyhowsJci's

Willow Warhler.
Phyllopneuste homeyeri, Dyhoivshi.Eull. Soc. Zool. France

1883,^.358 (Kamschatlca),
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556. (411) Phylloscopus neglectus neglectus. The Plain
Willow WarUer.

P. neglectus, Hume, Ibis, 1870, p. 143 {Punjab).
Breeding Transcaspia to Persia.

557- Phylloscopus neglectus lorenzii. The Caucasian
Willow-Warbler.

Phyllopneuste lorenzii, Loung, Beit Henn. Fauna Kan-
karsp. 28 (1887), {North Caucasus).
Breeding Caucasus.

558. (413) Phylloscopus maculipennis- The Grey-faced

Willow-Warbler.
Abrornis maculipennis, Blylh, Ibis, 1867, p. 27 {Nepal).

559. (414) Phylloscopus pulcher. The Orange-barred Willow-

Warbler.
Blyth, J. A. S. B. xiv, p. 592 (1845), {Nepal).

560. (415) Phylloscopus proregulus newtoni. Pallas' Hima-
layan Willow-Warbler.

P, newtoni, Oatke, Ibis, 1889,^. 579 {India).

Himalayas, Hazara to Bhutan.

561. (416) Phylloscopus subviridis. Brooks' Willow-Warbler.

Keguloides subviridis, Brooks, P. A. 8. B., 1872,^. 148

{N.-W. Provinces).

562. (418) Phylloscopus humii humii. Eiime's Willow-War-

bler.

Reguloides humii. Brooks, Str. Feath, vii, p. 131 (1878),

{N.-W. India).

Breeding Tianschan and N.-W. Himalayas.

563. (417) Phylloscopus humii praemium. The Croivned

Willoiv-Warbler.

Mathews and Iredale, Aus. Avian Record, Hi, p. 44 (1915),

{Russia).

Breeding Siberia to Kamschatka, > N. Tibet and

Ladak.

564. (419) Phylloscopus humii mandellii. MatidellisWiUoic-

Warbler.
Reguloides mandellii, Brooks, Str. Feath. via, p. 389

(1880), {Sikkim).

Sikkim E. to Tibet.

565. (420) Acanthopneuste borealis borealis- The Arlic

Willow-Warbler. oio/r ;.

Phyllopneuste borealis, Bias. Nairn., lSoS,p. 313 {Lake

Ochotska). ^, , ,,

Breeding from Norway to Kamschatka.
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566. (420) Acanthopneuste borealis xanthodryas. The Jap-

anese Artie Willow-Warhler

.

Phylloscopus xanthodryas, Swinh. P. Z. S., 1863, p. 296
{Amoy).
Breeding Japan and Knriles.

567. (421) Acanthopneuste nitidus nitidus. The Green

Willow-Warhler

.

Phylloscopus nitidus, Blyth, J. A. 8. B., xii, p. 965 (1843)

{Calcutta).

Breeding Caucasus to Afghanistan and Chitral.

568. (422) Acanthopneuste nitidus viridanus. The Green-

ish Willow-Warhler.
Phylloscopus viridanus, Blyth, J. A. S. B. xii, p. 967,

(1843), {Calcutta and Nepal).

Russia to Turkestan, N. Kashmir and Tibet.

569. (423) Acanthopneuste nitidus piumbeitarsus. Mid-
dendorff's Willow-Warhler.

Phylloscopus phnnbeitarsus, Sivinli., Ibis, 1861,^. 330
(Taku and Peking).

Transbaikalia to N. China.

570. (424) Acanthopneuste magnirostris. The Large-hilled

Willow-Warhler

.

Phylloscopus magnirostrisj Blyth, J. A. 8. B. xii, p. 966

(1843), {Calcutta).

571. (425) Acanthopneuste tenellipe?. The Pale-legged Wil-

low-Warhler.
Phylloscopus tenellipes, 8winh., Ibis, 1860, 2^- 53 {Amoy).

572. (426) Acanthopneuste lugubris. The Dull Green Wil-

low-Warhler.
Phyllopneuste lugubris, Blyth, A. M. N.H. xii, p. 98

(1843), {Calcutta).

573- (4i'8) Acanthopneuste occipitalis occipitalis. T/je X«r^e

Crowned Willow-Warhler.
Phyllopneuste occipitalis, Blyth, J. A. 8. B. xiv, p. 593

(1845), {8. India).

Himalayas.

574. (427) Acanthopneuste occfpitalis coronata. Tem-
minck's Crowned Willoiv-Warhler.

Ficedula coronata, Temm, and Schl., Faun. Jap. Aves.,

p. 48 (1847), {Japan).

East Siberia to Japan.

575. (429) Acanthopneuste trcchiloides trochilcides. Bhjth's

Crowned Willow-Warhler.
Acanthiza trochiloides. Sunder., Physio. Saltsakartets

Tidsk. i (1S38), {Calcutta).

W. Himalayas to Sikkim.
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576. (120) Acanthopneuste trochiloides harterti. Baker's

Willoiv-WarUer.
Stuart Baker, Bull. B. 0. C. xxxi, p. 36 (191-^), (Khasia

Hill).

Mts. South of Brahmapootra.

577. (430) Acanthopneuste davisoni. The Tennasserim

White-tailed Willoiv-Warhler.

Oates, Humes N. and E., 2«d. Ed., p. 209 {Tennasserim).

578. (431) Cryptolopha affinis. The Allied Fbjcatcher War-

bler.

Abrornis affinis {Hodg.) Horsf. and Moore, Cat. i, p. 341

(1854), {Nepal).

579. {io'd) Cryptolopha burkii burkii. The BlacJc-hroived

Flycatcher Warhler.

Sylvia burkii, Burton, P. Z. S., \SSo,p. 153 {Himalaya).

Himalayas to E. Assam, N. and S. of Brahmapootra.

s8o. (432) Cryptolopha burkii tephrocephala. Anderson's

Flycatcher Warhler.

Culcipeta tephrocephahis, Anderson,!'. Z. S., 18/ 1, p. 213

{Bhamo).
Hilh of N.-E. Burma.

r8. (434) Cryptolopha xanthoschista xanthoschista.
5»i. K-io

)

^fj^^qson's Grey-headed Flycatcher Warbler.

Phvllopneuste xanthoschistos, Hodg., Gray. Cat. B. and

M. Nepal and Tibet, p. 151 (1846) {Nepal).

W. Himalayas to Sikkim.

.8^^ (435) Cryptolopha xanthoschista jerdoni. Sroo^'^G^z-er

^''- ^*'^
Haded FlyccUcher WarbUr.

Abrornis jerdoni, Brooks, P. A. S. B., l^a, p.

{Eastern Himalayas), 'CacliarY

Bhutan to Chin Hills.

383 (436) cryptolopha poliogenys. The Grey-cheeM Fly-

^ **•

catcher Warbler.
r a S B. xvi, p. 441

Culcipeta poliogenys, Bhjth, J. A. b. ^^

(1847), {Darjiling).

. ^-.^n* The Chestnut-headed

584. (437) Cryptolopha castaneiceps. me
Flycatcher Warble^. ^^^s.andM.,P^Him

Abrornis castaneiceps, Uiay, ^w

{Nepal).

. , u. r.ntator TiclcdVs Flycatcher Warb-

585. (438) Cryptolopha cantator.

Motacilla cantator. Tick. J. A. S. n.

{Borabhum, Bengal).
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586. (439) Cryptolopha fulviventer. Austen's Flycatcher

Warbler.
Reguloides fulviventer, Godiv.-Aus., J. A. S. B. xliii, pt.

it, p. 167 {Dansiri, Assam).

587. (440) Abrornis superciliaris superciliaris- The Yellow-

bellied Flycatcher Warbler.

A. superciliaris, Tick., J. A. S. B. xxviii, p. 414 (1859),

(Himalayas).

Western Himalaya? to Mishmi Hills, p N. Burma.

588. (440) Abrornis superciliari? schwaneri. The Bur-

mese Yellow-bellied Flycatcher Warbler.

A. schwaneri, Blyth, ex. Temm. M. S. p. 169 (1870),

(Bangermassing, Borneo).

S.Assam, Burma, Siam, Malay Peninsula to Borneo.

589. (441) Abrornis schisticeps schisticeps. The Black-

faced Flycatcher Warbler.

Culicipeta schisticeps, Hodg., Gray. Cat. M. and B.,

Nepal, p. 67 (1846), {Nepal.)

Himalayas, Garhwal to Assam.

590. (441) Abrornis schisticeps ripponi. Sharpe's Flycat-

cher Warbler.
Cryptolopha ripponi, Sharpe, Bull. B. 0. C. xiii, p. 10

(1902), (Gyi.'dzin-Sehan).

West Yunnan (? Shan States and Bhamo Hills).

591. (442) Abrornis albogularis albogularis. The White-

throated Flycatcher Warbler.

A. albogularis, Moore, P. Z. S., 1854, p. 106 (Nepal.)

593. (443) Abrornis flavigularis. The Yellow-throated Fly-

catcher Warbler.
Godw.-Aus., J. A. 8. B. xlvi, pt. ii, p. 44 (1877), (Sadiya,

Assam.)

593. (444) Tickeliia hodgsoni. The Broad-billed Flycatcher

Warbler.
Abrornis hodgsoni, Jfcore in Horsf. and M. Cat. i, p. 412

(1854), (Sikkim.)

594. (445) Scotocerca inquieta striata. The Streaked Scrub-

Warbler.
Melizophilus striatus, Brooks, Ibis, 1872, p. 180 (Punjab,

India.)

595. (446) Neornis flavolivaceus flavolivaceus. The Aber-

rant Warbler.
N. flavolivacea, Blyth, J.A.S.B. xiv, p. 590 (1845), (Nepal).

Himalayas, Sutlej to Assam and Manipur.
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596. (446) Neornis flavolivaceus intricatus. The Shan
Aberrant Warbler.

Hartert, Vog. Pal. p. i, 533 (1909), {Taipai-schan).
Chin Hills to Shan States.

597. (447) Horornis acanthizoides acanthizoides. Verreavx
Bush-Warbler.

Abrornis acanthizoides, Verr., Nouv. Arch. 31us. Par. vt,

Bull. p. 37 (1871), (Szetchuan).

Shan States, China.

598. (447) Horornis acanthizoides brunnescens. Hume's
Bush-Warbler.

Horeites brunnescens, Hume^ Ibis,187-2,p. 109 (Darjiling).

Nepal to E. Assam, Manipur and Looshai Hills.

599. (448) Horornis fortipes fortipes. The Strong-footed

Bush-Warbler.
H. fortipes, Hodg., P. Z. S., 1845, p. 31 {Darjiling).

600. (440) Horornis albiventris. The White-bellied Bush-

Warbler.
Neornis albiventris, Godw.-Aus., J. A. 8. B. xiv,pt.2,

p. 199 (1876), {Manipur).

601. (450) Horornis pallidus pallidus. The Pah Bush-Warb-

ler.

Horeites pallidus, Brooks, J. A. S. B. xli, pt. 2, p. 78

(1872) {Kashmir).

Himalayas to W. Assam, N. of Brahmapootra.

602. (4.5(1) Horornis pallidus osmastoni. Osmastons Bush-

Warbler.
Hartert, Bull. B. 0. C. xxi.p. 107 (1908), {Andamans).

Andamans only.

603. (451) Horornis pallidipes. Blandford's Bush-Warbler.

Phylloscopus pallidipes, Blanf., J. A. S. B. xli, i\ p. 162

(1872), {Sikkim).

604. (452) Horornis major. The Large Bush Warbler.

Horeites major, Mowe, P.Z.S., 1854, p. 105 {Nepal).

605. (453) Horornis cantans canturians. The Chinese Bush-

Warbler.
Arundinax canturians, Suinh., Ibis, 1860, p. 52, {Amoy).

606. (454) Phyllergates coronatus. The Golden-headed War-

bier

Orthotomus coronatus, JerL and Blylh, P. Z. S., 1861,

p. 200, {Sikkim).

10
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607. (-1:55) Horeites brunnifrons. The Rufous-capped Bush-
Warbler.

Orthotormus brunnifrons, Hodg., P. Z. S., 1845, p. 29,
(Nepal).

608. (45G) Cettia cetti cettoides. The Eastern Bush-War-
Uer.

C. cettoides, Hume, Str. Feath. i, p. 194 (1873), {Bind).

609. (J:o7) Urophiexis squameiceps. Sivinhce's Reed-Warhler.
Tribura squameiceps, Swinh., P. Z. S., 1863, p. 292
(Canton).

610. (458) Suya crinigera crinigera. The Brown Hill-

Warhler.
S. crinigera, Hodg., As. Res. xix, p. 183 (1836), [Nepal).

611. (458) Suya crinigera cooki. Harington's Brown Hill-

Warhler.
Harington, Bull. B. 0. G.xxxi,p. 109 (1913), (Thayetmyo).

Northern Burma.

612. (458) Suya crinigera yunnanensis. The Yunnan
Brown Hill-Warbler.

Harington, Bull. B. 0. G.xxxi,p. 110 {\Q\?>), [Yunnan).
Yunnan and ? Shan States.

613. (459) Suya atrigularis. The Black-throated Hill-Warbler.
Moore, P. Z. 8., 1854, p. 77 (Darjilinff).

614. (4C0) Suya khasiana. Austen's Hill-Warbler.

Godio.-Aus., A.M.N.H. {4.)xviii,p. 412 (1876), (Shillong).

615. (461) Suya superciliaris. Anderson's Hill-Warbler.

Anderson, P.Z.8., 1871, p. 212 {Momein, Chinese Frontier).

616. (462) Prinia gracilis lepida. The Streaked Wren-Warbkr.
P . lej^ida, Blyth, J.A.S. B. xiii,p.876 (1844), (Indus

Valley).

617. (463) Prinia flaviventris flaviventris. The Yellow-

bellied Wren-Warbler.
Orthotomus flaviventris, Deless., Rev. Zool., 1840 p. 101

(Bhutan).

618. Prinia flaviventris sindianus, Ticehursfs

Wren Warbler.
Ticehurst, Bull. B. 0. C. Vol. xl. No. cclii. p. 157 (1920),

(Sukkur, Sind and N. W. F. Provinces.)

619. (464) Prinia socialis socialis. The Ashy Wren-Warbler.
P. socialis, Sykes, P. Z. S., 1832, p. 89 (Deccan)

South India.
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620. (464) Prinia socialis stewarti. Stewart's Ashy Wren-
Warbler.

P. stewarti, Blyth, J.A.S.B., xvi, p. 4.5.'3 (1847) (A^^ra).
North and North-East India to Assam.

621. (4G5) Prinia sylvatica sylvatica. The Jungle Wren-
Warbler.

Jerd., Madr. Jour. L. 8. xi, p. 4 (1840) {Seegor, Ni/ghiris)
Practically all plains India with exception noted below.

622. Prinia sylvatica valida. The Ceijlon Jungle
Wren-Warbler.

Drymoica valida, Blyth, J. A. 8. B. xx., p. 180 (^ISol).

(Ceylon.)

Ceylon only.

623 Prinia sylvatica rufescens. The Aboo Jungle
Wren-Warbler,

Drymcepus rufescens Hume, Ibis, 1872, p. 110 (311. Aboo.)
Mt. Aboo.

624. (46G) Prinia inornata inornata. The Indian Wren-
Warbler.

P. inornata, 8yles, P.Z. 8., 1832, p. 89 (Leccan).

Practically the whole of India.

625. (4G7) Prinia inornata jerdoni. The Ceylon Wren-War-
bler.

Drymoica jerdoni, Blyth, J. A. 8. B. xvi, p. 4o9 (1847)

(C ylon).

Ceylon only.

626. (1G7) Prinia inornata burmanica The Chin Hills

Wren-Warbler.
Harington, Bull. B. 0. C.xxxi,p. in (1913), (Mandalay).

Northern Burma.

627. (4G8) Prinia inornata blanfordi. The Tennasserini

Wren-Warbler.
Drymoeca blanfordi, Wald, Blyth' s B. of Burma, p. 118

(1875), (Thayetmyo).

Tennasserim.

(To be continued.)
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INDIAN DRAGONFLIES.

BY

Majoe F. C. Fraser, I.M.S.

{With 4: Text-figures.)

(Continuedfrom page 269 of Volume XXVII.)

Part IX.

In this part the large subfamily Libellulinse is completed. The genus Nanno-
phya, which was omitted in error, is now given, together with the descriptions

of two new species of Lyriothemis which have been published since this work
was begun.

I take the opportunity also of correcting a number of errors which have crept

into the text, and amongst these must especially be mentioned that of the mal-

position of the figures of Lyriothemis cleis, Potomarcha obscura and Lathrecista

asiatica.

Genus—Lyriothebhs.

78. Lyriothemis tHcolor, Ris, Cat. Coll. Selys, pp. 1063-1065. (1916).

Lyriothemis cleis, Ris, Cat. Coll. Selys, pp. 108, 111 (1909).

Lyriothemis cleis, Brauer.

Fig. 68. Wings of Lyriothemis tricolor, Ris.

d (adult).

Head : labium bright yellow, middle lobe blackish ; labrum, face and foiehead

bright yellow ; a metallic, bluish green, nearly quadrate spot on the centre of

upper surface of forehead ; vesicle metallic, bluish green ; occiput bright yellow.

Prothorax black.

Thorax deep mahogany blackish brown with bright yeUow markings as

follows :—two rather narrow, long, oval, antehumeral spots on the front about

midway between the median dorsal carina and humeral suture, the space between
them much darker brown than the rest of the thorax, spots on the tergum and
two very broad, lateral bands, the posterior of which covers the whole of the

metepimeron save for a narrow border behind and below : the legs ringed with

yellow at their bases, the legs themselves entirely black.
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Abdomen very robust
: segments 2 and 3 moderately, dorso-vcntrally dilated

tapermg thence to the anal end, triquetral in cross section : dorsum dark
reddish yellow, segment 1 with a transverse yellow stripe, segments 2 and 3 a
lighter ohve green tmt, their bases finely darkened, the greater part of the
dorsum of the 9th segment and the whole of the 10th black.

Superior anal appendages small and black, the inferior shorter, only a little
shorter than the superior.

Genitaha deep black, closely resembUng those of dels, hamules very lar»e,
cupped on the ventral surface. Lobe not quite half as high, narrow and pointed.'
Wings hyahne, shghtly tinted, the apices diffusely brown : in the forewing

a brown ray in the costal space not extending quite as far as the first antenodal
nervure, a similar ray in the hindwing and a narrow ray in the cubital space

:

stigma black, about 5 mm. in length : 15 to 16 antenodals in the foremng : an
accessory, cubital nervure in the hind : trigones in both wings traversecT, the
hypertiigone of the forewing only traversed : occasional supplementary nervures
to the bridge.

2 Head : labium black with two small yellow spots at its base: face and forehead
pale oUvaceous, grejish shades at the anteclypeus and middle of postctypeus :

basal mark of forehead nearly black, broader at the sides than in the male.
Thorax as for male except that the dark area on the dorsum is more marked

and the antehumeral spots are smaller.

Abdomen very robust, nearly parallel-sided to the anal end, a reddish yellow

in colour, the lateral border of segment 3 narrowly black ; a moderately broad,

dark line on the dorsal carina from the 3rd to the 8th segment ; 9th segment
black except for a narrow, lateral margin ; 10th bright brown, very small.

Anal appendages black.

Wings broader than in the male and reticulation closer, suffused with a dirty

yellow, the apices being diffusely brown as far as stigma ; the basal marking
broader than in the male ; the ray in the foremng extends half-way to the 1st

antenodal and in the hind as far as that structure ; antenodal nervures in forewing

16 to 17 ; all trigones traversed, the hj^pertrigone only so in the forewing, supple-

mentary nervures to the bridge and in the hindwing, in the cubital space also.

Hob.—Burma.

79. Lyriothemis mortoni, Ris, Cat, Coll. Setys, p. 1065 (1916),

Lyriothemis acigastra, Selys, Odon. des Birmanie (1891).

Calothemis acigastra, Selys, Ann. de Dresden (1878).

Fig. 69. Wings of Lyriothemis mortoni.

This species is described from a single male from Lower Burma. It diffcis

from acigastra considerably, by the thoracic pattern being different, the yellow

antehumeral spots are not convergent, the humeral stripe is absent so that the

characteristic, curved marking of acigastra is not present.
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The abdomen differs widely in sliape, segments 2 and 3 are moderately dorso-

ventrally dilated, segment 4 viewed from above is very broad, in profile moder-

ately depressed.

The colour is the same as seen in acigastra.

Anal appendages are nearly as long as the combined length of segments 9 and
10, narrow as seen from above, slightly divergent at the base, the ends acumi-

nate, in profile they are curved in a blunt convexity at about their distal third.

There is a single small spine before tliis convexity. Inferior appendages are not

quite as long as the superior.

Genitalia : 2nd segment very similar to acigastra but the hamules are fissured

for rather more than their distal half and the outer border is filled with a bright

yellow membrane, the lobe is depressed and narrow.

Hab.—Lower Burma.
Genus

—

Bkachythemis.

80. Brachythemis gestroi, Selys.

Two females taken at Gauhati, Assam, by Mr. T. Bainbrigge Fletcher, April

1920.

Abdomen 24 mm. Hindwng 31 mm. Expanse 64 mm.
Head : eyes broadly contiguous : vesicle large, rounded : occiput small:

suture broad and deep and separating two rounded, finely pitted, horse-shoe

shaped areas on the front.

Eyes olivaceous and yellow at the sides and below, a reddish brown cap above :

vesicle reddish with a metalhc lustre : occiput reddish brown, the area behind
bright yellow : upper part of frons metalhc blue : labium, labrum and face

yellowish with a reddish flush above.

Prothorax with a moderately sized posterior lobe, rather smaller than that

of Sympetrum, bilobed, but slightly notched. Fringed with a ruff of longish

hairs. Ochreous. Thorax bulky, dark olivaceous or brownish yellow with a
greenish tinge. Legs blacldsh brown, the femora ochreous at the base and
this turning to brown distally. Hind femora with a row of 7 spines, the distal

ones (4) very large, the proximal ones small.

Abdomen tapering from the base to the apex, triquetral, especially in the

distal segments. A transverse ridge on the 2nd and 3rd segments, poorly marked
ones on the 4th and 5th. Anal appendages robust, conical.

Fig. 70. Wings of Brachgdiplax gestroi.

Abdomen a golden yellow in colour, the transverse ridges, intersegmental

sutures and lateral borders finely mapped out in black. An obscure, diffuse,

black, subdorsal fascia which runs from the 4th segment, gradually broadening

until it covers most of the 8th and all the 9th and 10th segments.
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Wings hyaline, tlie bases slightly saffronated as far out as the trigones :

reticulation close : node slightly proximal to the middle of the wing : trigones
in Une with one another, that of the hindwing slightly distal to the arc,°both
entu-e, that of forewdng broad, its costal side about equal to half of its proximal
and its distal side angulated outwards : subtrigone of forewing with 3 cells,

(in one of the tw^o specimens the basal cell of the subtrigones is traversed by a
curved nervure) : no supplementary ner\T,ires to the bridge : only 1 cubital
nervure to all the wings : discoidal field dilated strongly at the terinen, begins
with two rows of cells for 4 cells outward only, 7 antenodal ncr\T.u-es, the last

complete: stigma long (4mm.), that of the hindwing distinctly larger than
that of forewing, yellowish : 8th nervure arising from the anal angle of the

trigone in the hindwing : only 1 row of cells between Rs and Rspl (0 and 5a)

:

Ms (Mspl.) weU formed in the forewing only : sectors of arc long in the forewing,

lying between the 1st and 2nd antenodals, of greater length in the hindwing.

The large size of this insect at once distmguishes it from all other Indian

species of the genus as does also the unicolourous thorax. The general facies

resembles an Orthetrum or a Crocolhemis but the 2 i-ows of cells in the discoidal

field will readily distinguish it from both of these, whilst the dilated field will

also distinguish it from a Sympetrum for which it might be mistaken.

Gemis

—

Nanxophya.

Fig. 71. Wings of Nannophija pygmcea, Ramb.

Nannophyae, Ramb., Neur. pp. 26,27. (1842)—Hagen., Stett ent. Ztg.

10, p. 171 (1849)—Brauer., Zool. bot. Wien. 18, pp. 369-726

(1868)—Karsch. Ent. Nach. 15, p. 256 (1889).

Na7i7iodythemis, Bi-aner., Zool bot. Wien. 18, pp. 369-726 (1868).—

Kii-by Trans. Zoo. Soc. Lond. 12 (1889)—Karsch. Ent.

Nach. '15, p. 260(1880)-Kirby., Cat.p.44(1890)-Tillyard.,

Proc. Linn. Soc. N. S. Wales. 33, p. 444.

Fylla, Iwby., T. Z. S. Lond. 12, pp. 259, 313 (1889).

Nannophija, Ris., Cat. Coll. Selys (1911).
. ,. , , y„utU-

Head relatively larae ; eyes fused shortly ;
forehead projecting but s ghtlj

and without any marked foreborder; suture deep; vesicle high, rounded 01

as a small ridge. . .

Prothorax with a moderately large posterior lobe, depressed or projecting

but slightly and fringed with long hairs.
hinder femora

Thorax rather narrow. Legs small and shm. I'V^%\?i1 bn '^r o e Lt

.vith small, widety-spaced, evenly-sized spines and w-ith a s^nge longci^m^^^^^

the end ; middle femora with fewer but more ;^:idf^ .^l^^f,tf^T ;rdoT^^n^^^
the female similar in the middle femora the hind

^^l^^^^.L^
^^"J;,.^

"^

°"° ^
"'"

Tibial spines numerous, very long and shm; daw
°f

^ '
°j,7^^'';;,°^^^^^^^^

Abdoilien short dilated at the ^^^S^::^^t^Z ."ly small,

the end segments being somewhat flattened, Jtn ana i ^.x c
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Genitalia, Secondary ; lamina flat and depressed : hamules very tiny, the

external a slim, black pointed hook, the inner separated from it by a cm-ved

fissure, depressed and nearly quadrate; lobe higher than the hamules, projecting

and somewhat rightangled, coated with long black hairs.

The female with a robust projecting scale ; border of segment not dilated

;

end of ventral plate broadly rounded, projecting and reaching nearly to the

end of the 9th ventral plate.

Wings short, the hind with a broad anal field ; reticulation very open, so

much so that the trigone is apt to be lost in the general reticulation ; trigones

of the forewJng in line with that of the hind ; sectors of arc fused for a long dis-

tance in the forewing, the separation abrupt and widely divergent ; arc between

the 1st and 2nd antenodals ; 5 to 6 antenodals in the forewing, the final com-

plete ; trigone in the hindwing at the arc or a little distal ; 8th nervure (Cul)

in the hindwing and forewing widely separated from the anal angle of the trigone;

1 cubital nervure in the forewing, 1 or 2 in the hind ; the costal side of the

trigone in the forewing broken, the parts on either side of the fracture appro-

ximately equal or the proximal part the longer (the bend is usually about the

centre or a little distal to it) ; costal side of trigone in the hind straight or

bent, the bend then being ftirther distal ; all trigones, hypertrigones and sub-

trigones in the forewing free ; no accessory nervures to the bridge ; 1 row of

cells between 5 and 5a (Rs and Rspl), the latter, imperfectly developed

;

8th (Cul) ner\Tare in the forewing moderately curved ; the discoidal field with

I row of cells at the beginning, dilated at the termen ; no distinctly formed

loop in the hindwing ; stigma small and the membrane very small.

This genus should have been included in the fourth group, following imme-
diately after Palpopleura and before Bmcliydiplax and is easily distinguished

by the broken costal side of the trigone in the forewing and by the separation of

the 8th nervure from the anal angle of the trigone, only 5 to 6 antenodals and

the discoidal field with but a single row of cells at its commencement. The
small size and the very open reticulation of the wings is another guide.

81. Nannophya pygmjea, Ramb., Neur. p. 27 (1842)—Brauer, Zool. hot
Wien. 18, p. 726 (1868)—Selys., PoUen
und Van Dam Madago. 8ns., p. 18 (1868)
—Id. Mitth. Mus. Dres., p. 295 (1878)—
Id. Ann. Mus. civ. Genov. 27, p. 460
(1889).—Karsch, Ent. Nach. 15, p. 256
(1889).—Kirbv, Cat., p. 45(1890).—Laid-
law, P. Z. S. Lond. I., p. 72 (1902)—
Martin, Mission Pavie. (p. 7. sep) (1914).

Nannophya exigua, Hagen, Stett ent. Ztg. 28, p. 91. (1867)

—

Brauer, Zool. bot. Wien. 18,p. 726 (1868)—
Selys, Ann. Mus. civ, Genov. 14, p. 305
(1879).

Fylla exigua, Kirby., T. Z. S. Lond. 12, p. 345, tab. 52, fig. 6 (1889).

cJ Bright carmine red ; the labium, labrum (which has yeUow spots at its mid-

dle), a narrow basal line to the forehead, the prothorax, the dorsum of the

thorax, the underside of the thorax in its fore half and a moderately broad band
on the sides black.

Specimens in the British Museum have the face yellow, the eyes with a red

cap to their summit, the vesicle and occiput oHvaceous and the sides of the

thorax yellow. •

Abdomen bright red in the adult or ochreous in teneral specimens, with a

small comma-hke mark on each segment. The 8th segment black on tha dorsum.

Anal appendages red or yellow, the superior short and shm, the inferior mode-
rately broad and of the same length as the superior. Legs entirely black.
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Wings delicate, the base safEronated, in the forewing as far as the trigone,

in the hind as far as the distal side of trigone or a cell beyond. The extent

of the saffronation somewhat variable in extent and intensity. Stigma very

small, yellow with black borders.

2 Face and forehead bright yellow, as is also the thorax, the black markings

being better defined and broader.

Abdomen reddish brown or ochreous, the segments bordered ^\'ith black,

2 and 3 having bright yellow, narrow, basal rings.

In the British Museum specimens, the abdomen is j'eUow and the first 3 seg-

ments are Avithout marldngs, the 4th segment is brown in the middle and with a

yellow basal annule and a black, diffuse apical annule, 5 and 6 are similar

"but the basal annule extends posteriorly on to the sides so that in segment 6, the

dorsum appears to have a broad, brown triangle on its dorsum \vith its apex

directed basally. Segments 8 to 10 black.

Genitaha : border of segment 8 undilated : end of ventral plate broadly

rounded and projecting, extending nearly to the end of the 9th ventral plate

;

the two terminal segments very small.

jlah.—N. W. India, Assam and Upper Burma. Dr. Laidlaw has reported it

from N. Lakhimpur, Assam (R. Ind. Mus., 1914).

Errata and Addenda.

Vol. XXV.
1. Plate I, the cubital space has not been shown m the forewing, compare

with the diagram of wing on Plate III.

2. Page 454, line 4 of first para., " 160 " should read " 300 ".

3*. Page 463, fine 32, 464, fine 10, 465, hues 48 and 54 and page 471, Une

4. " ovae " should read " ova ".

4 Plate " XI " should read " XII ", and on Plate XI, fig. 3 and Plate X, figs.

2 and 4 the antenna wMch have been drawn filiform, should be clubbed.

These antennje wU be dealt with separately when deahng with the Gomphmes.

5 In the Explanation of Plate XII, "Corduha" should be " Cordulme
.

6. In the Explanation of Plate VII, " Argia gomphoides" should be " In-

doneura gomphoides ".
, ^ -,. „ , ,j j»t. j:„„o„"

7 In the Explanation of Plate VI, " E. dispar should read P- dispaj-
^^

8. In the Explanation of Plate IX, fine 3, " E. dispar should read P.

dispar ", and on fine 12 " Argia gomphoides " should read Indoneura gom-

^^r'^'on Plate III, the cubital nervure, denoted as "cu" in the explanation,

has not been shown in the diagram. It is a short, transverse nervure, crossmg

''lo" af iSgellO, fine 16, for "small" read "anal", and on fine 19, for

"
n^'^OrpIgets' hnfitXlet;

" Brachydiplax " and add after that fine :-

single row of discoidal cells. .

.

• • •

•

. i * o ..^-nro

2. T:|ne o. fcewing ,vit. the costal side r.^*^^ ^ --

12. On «teitt* 3-.nd the reminder k the key, substitute :-

•'ii" Wings long and broad.

Subtrigone formed of 2 or 3 ceUs.

a Only 6 antenodal nervures.

"•.. /euration greyish white, almost ">-*^^^^_^.^
Stigma bicolorous . . • • • • * " .

y. Wation black and distmot. St,gma -^^^.^^

6. N^T constantly 7 antenodal neVvures' .. i7ro«e»u.."

11
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13. On page 622, line 29, after " hyaline ", add " Apices of wings of male,

often diflfusely dark brown."

Vol. XXVI.
14. Page 142, lines 27 and 35, for " distal " read " proximal ".

15. Page 143, the wings shown are those of Lathrecista asiatica and not

those of Lyriothemis cleis.

16. Page 144, the wings shown are those of Lyriothemis cleis and not those

of Potomarcha obscura.

17. Page 145, line 15, for "no" read " only very occasionally ".

18. Page 146, the wings shown are of Potomarcha obscura and not those

•of Lathrecista asiatica.

19. On page 147, hne 15, for " femorse ", read " femora ", and on lines

48 and 49, for " simularis ", read " simulans ".

20. On page 156, line 32, for "1st and 2nd ", read " 2nd and 3rd ".

21. On page 491, after Une 4, put :

—

" Brachydiplax indica, Kirby.

Brachydiplax gestroi, Selys, Odonates des Birmanie."

22. In the fig. on page 494, the final antenodal nervure in the forewing,

•should be shown incomplete.

23. On page 497, line 49, for " interior " read " anterior ".

24. On page 505, line 50, delete " Western ", and for " Bombay ", read
" Assam ".

25. Pages 516 and 517, for " erythoea " read " erythrsea ".

26. On page 929, delete Ime 23.

Finally I must correct a statement made in the introduction to the sub-

family Libellulinse on page 613 of Vol. XXV. Here I mentioned that the order

adopted by Dr. Ris in his exhaustive work on the subfamily, was more for

the sake of convenience in classification than for any natural philogenetic

sequence.

This is not so and it is extremely probable that Dr. Ris has followed very
closely the actual Une of evolution pursued by these insects.

[To be continued.)
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ON SMALL MAMMALS FROM THE KACHIN PROHNOE
NORTHERN BUR^U.

BY

Oldfield Thomas.

{Published by permission of the Trustees of the British Museum.)

I owe to the kindness of the authorities of the Bombay Natural
History Society the opportunity of working out two small collections
of mammals from the north of Burma, which have been received
by them. One was made by Mr. P. M. Leonard in the extreme
north and the other by Mr. F. Kingdon Ward a little further south
and east, but both in the Kachin Province, the northernmost section
of Burma, which runs up between North-Eastern Assam and the Chi-

nese boundary, and is drained by the upper affluents of the Irrawady.
All this country is at a very high level—6,000' and upwards.

This region is so httle surveyed that the Collectors have found
it advisable to record the latitude and longitude of the localities

where they obtained the specimens—a most useful proceeding in

little known countries.

As might be expected, there are several new forms to be described,

notably the pretty flying squirrel I have named after Mr. Leonard,

the fine stoat, Mustela hamptoni, which represents M. subhemachalana

in this region, and the large Bamboo-rat, Rhizomys wardi, of Imaw
Bum.
The two collections coming from one faunal area I have not

thought it necessary to make two separate lists, but the specimens

are all credited to their respective collectors.

The majority of Mr. Ward's specimens were obtained high up on

the great mountain Imaw Bum.
With their usual generosity a first set of the species, and all the

types, have been presented to the National Museum by the Bombay

Natural History Society.

(1) Rhinolophus luctus, Temm.

cjl6. Kangfang, Ngawchang Valley, 5,000'.—F. K. Ward.

(2) SOEEX BEDFOEDI^, ThoS.

cj L Imaw Bum, 9,000'.—F. K. Ward.

(3) SORICULUS CAUDATUS, HodgS.

d 3, 14. Imaw Bum, 9—11,000' F. K. Ward.

The anterior teeth of these specimens quite agree with those of

;S'. caudatus, and equally difter in their small size from those of the

IVIishmi S. baileyi, Thomas.

(4) SoRicuLUS MACRURUS, Blauf.

S 11, 12
; 2 13. Imaw Bum, 11,000'-F. K. Ward.
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The variation in the degree of vaulting of the skull makes me now
rather doubtful whether S. irene of Szechwan should have been

separated from S. macrurus.

(5) Nectogale sikhimensis, deWint.

(a) Nani Tamai. Lat. 27-50'. Long. 97-43'—P. M. Leonard.

(6) No. 7 Lat. 27-57'. Long. 97-40'. 4,000'—P. M. Leonard.

(6) Prionodon pardicolor, Hodgs.

Two native skins. 28 10' N. 97 30'E. and 28 5'N. 97 25'E.—P. M.
Leonard.

(7) MUSTELA HAMPTONI, Sp. U.

cj27. W. Flank of Imaw Bum, 9,000'—F. K. Ward.

( d Mogok, Upper Burma, 4,400'. 12 June 1906. Collected

and presented by H. Hampton, Esq. B. M. No. 6. 8.

12. 1.)

Nearly related to M. suhJiemachalana, but larger.

General characters very much as in subhemachalana, the dull

fulvous upper colour (between " cinnamon brown " and " sayal

brown " of Ridgway), the scarcely lighter lower colour, the whitish

chin, and the cylindrical, black-tufted tail all as in that animal. But

the size, as may be seen by the skull measurements below, is so mate-

rially larger that the two forms can certainly not be considered the

same, whUe the tail is also longer and its black tuft better developed.

Skull as in subhemachalana, but much larger.

Dimensions of the type, succeeded, in parentheses, in the case of

the skull by those of a rather younger, but fully grown, male of sub-

hemachalana :—
Head and body 304mm ; tail 172, hindfoot 55, ear 29.

Skull, greatest length 61.5 (54.3), condylo-basal length 61.5 (53.5),

zygomatic breadth 30 (26.3), interorbital breadth 12.7 (11), mastoid

breadth 28.3 (23), palatal length 28.5 (24), length of bulla 17 (15),

front of canine to back of M^ 18.2 (15.4), carnassial, length on outer

side 6.8 (6), M^ 5 (4.7) x 3.5 (3).

Hab. of type Imaw Bum, Lat. 26—10'. Long 98—30'. Alt. 9,000'.

Another specimen from Mogok, Upper Burma.

Type:—Adult male. B. M. No. 20. 8. 7. 5. Original number 27.

Collected 29th October 1919 by F. Kingdon Ward. Presented by the

Bombay Natural History Society.

This fine stoat is clearly distinguished from M. subhemachalana

by its greater size, and from all the forms of the M. sibirica group

by its black-tipped tail.

An old male of it in summer pelage was presented to us in 1906

by Mr. H. Hampton from Mogok, but was not distinguished from

M. subhemachalana until now. As a specimen it is not so suitable

to be made the type as that sent by Mr. Ward, but Mr. Hampton
should be recognised as the first discoverer of the species.
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(8) MusTELA STKiGiDORSA, Gray.

2 s 27-50' N. 97 50' & 97 43'E-P. M. Leonard.

(9) MuSTELA KATHIAH, HodgS.

$13. 27 58'N. 98 36'E. 7,000'-P. M. Leonard.

(10) Petaurista sybilla, Thos. & AVrought.

S 4. 27 55'N. 97 40'E. 7,000'-P. M. Leonard.
S Burmo-Chinese Frontier Mr. Lowis.

Both essentially similar to Mr. Mackenzie's original specimens
from the Chin Hills.

(11) Pteromys alboniger, Hodgs.

d 5, 13 $ . 6. 28 N. 97 30'E, and near by 6,000'-P. M.
Leonard.

, (12) Pteromys (Hylopetes) leonardi, sp. n.

S 18. 28 5'N. 97 25'E. Alt. 8,000'- P. M. Leonard.
A small species allied to alboniger, but with a striking general re-

semblance to Belomys pearsoni.

Size rather smaller than in alboniger. Fur long and fine, hairs

of back about 15—16mm. in length. General colour above blackish

bufEy, the hairs with long blackish slaty bases and buffy tips. Under
surface pinkish bulTy, the chest and axillary regions white. Edges

of parachute broadly black. Face and streaks running up sides

of neck clearer buffy. Ears large, about as in alboniger, much larger

than in the other small species of this region ; their bases outside

prominently black, and their nearly naked surfaces with minute

black lines. Hands and feet blackish, lighter along their inner edges

terminally. Tail very thick and bushy ; its wool-hairs buft'y, its

long hairs glossy blackish.

Skull considerably smaller than that of alboniger; postorbital

processes less developed. Palate unusually arched between molars,

its posterior median projection strongly developed.

Teeth far smaller than those of P. alboniger, p' of normal pro-

portions.

Dimensions of the type, measured on the skin :

—

Head and body 180mm. ; tail 125, hindfoot 39.

Skull, greatest length (approximate) 43.5 ;
zygomatic breadth 27 ;

nasals 13.5 ; interorbital breadth 9.5 ; breadth across postorbital

processes 16 ; intertemporal breadth 10.6 ; breadth of braiucase

21
;
palatilar length 19.5 ; tooth series exclusive of p' 8.4 ;

molars

only 6.3.

Hob.—Kachm Province, N.Burma; exact position as recorded

above. .

Type.—Adult but not old male. B. M. No. 20. 8. 8. 2. Origmal

number 18. Collected 11th January 1917, by P. M. Leonard.
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This beautiful little Flying Squirrel is readily distinguislied from

the majority of the oriental species of Hylopetes by its comparatively

large ears, in which respect it agrees with P. alboniger, a larger species

with much larger teeth. It has a strong superficial resemblance

to Belomys jpearsoni, but is undoubtedly a Pteromys.

It is named after its collector, Mr. P. M. Leonard, to whom the

Bombay Natural History Society is indebted for the interesting

series of mammals of which it forms a part.

(13) Callosciueus castaneoventris aquilg, Wrought.
2 c?. 27 55'N. 97 40'E. 6,000'.—P. M. Leonard.

The undersurface of this squirrel is of a paler and brighter rufous

than that of the nearly allied C. c. bonhotei of Sze-chwan.

While making this comparison I have noticed that the squirrel

of this group from Sze-chwan referred by Mr. Glover Allen (Mem.
Mus. Harvard. XL. No. 4, p. 233, 1912.) to C. c. bonhotei is certainly

not that form, and needs description. It may be called :

—

Callosciueus castaneoventeis gloveri, sp. n.

Much smaller than G. c. bonhotei. Back paler and more suffused

with buffy. Under surface brighter rufous, about as in aquilo,

this colour running down the legs to the heels. Ears prominently

ochraceous, those of bonhotei uniformly like head. Tail grizzled

greyish, much paler than in bonhotei.

Dimensions of the type :

—

Head and body 212mm. ; tail 195 ; hindfoot 53.

Skull, greatest length 50.5 ; condylo-incisive length 45 ; upper
tooth series, exclusive of p^ 9.6.

Hab.—Nagchuka, Western Sze-chwan. Alt. 10,000'.

Type.—Mult female. B. M. No. 13. 9. 13. 3. Collector's number
230, Harvard number 7829. Received in exchange from the Museum
of Comparative Zoology, Harvard. Collected 14 August 1908,

by W. E. Zappey.

Named in honour of Mr. Glover Allen, in whose excellent paper
on Sze-chwan mammals this not unnatural error of determination

occurs. With the type and several other specimens before me I have
been enabled to correct the naming with confidence.

(14) Callosciueus quinquesteiaius. And.

c? 16, 18 $ .13, 15 17, 19. Sima, Myitkyina. 4,500'—
P.M. Leonard.

S 4. Naru. 24 58'N. 97 42'E.—P. M. Leonard.

S 20. W. Flank of Imaw Bum 26 lO'N. 98 30'E.—
F. Kingdon Ward.

The striped undersurface is very variable both in the intensity

and in the relative proportions of the black and white lines, the Sima
series alone showing all the extremes. Some specimens have very
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broad white bands, the white extending along the inner sides of both
tore and hmd hmbs, while in others these bands are narrow and are
restricted to the trunk. And the median black Ibe may be either
deep black or grizzled grey.

(15) Dremomys pernyi, M. Edw.

6 18, 19. Imaw Bum. 6—7000'—F. K. Ward.

(16) Tamiops spencei, sp. n.

$ 22, 23. 28 22'N. 97 40'E. Alt. IO,000'-P. M. Leonard.
A reddish suffused species with inconspicuous striping and very

long fur.

Size about as in macclellandi. Fur very long and soft, more so
than in any others of the Museum series ; hairs of back about 12—
13mm. in length, apart from the longer bristle hairs. General colour
strongly suffused with dull rufous, not so olivaceous as usual. Strip

ing very little developed, the median black stripe alone definitely

developed, and even that rather snort. The other stripes only faintly

distinguishable as stripes at all, subequal in breadth, the inner one
greyish buffy, the next brownish rufous, followed by the broad dull

buffy band which represents the usual outer light stripe ; this ends

behind the shoulders and does not connect with the subocular.

Hairs of undersurface dark slaty with dull creamy tips. Crown dull

olivaceous. Hairs of ear-tufts black with white tips. Tail hairs

ringed with black and dark ochraceous.

Hind-foot of type 33mm.
Hah.—^. Kachin Province, N. Burma, at 28 22'N. 97 40'E. This

position would appear to be in the Nam Kiu Mountains,

Type :—Adult female ; skin without skull. B. M. No. 20. 8. 8. 6.

Original number 22. Collected 30 December 1916.

This seems to be a very distinct species, not nearly allied to other

members of Tamiops. It is readily distinguished by the extreme

inconspicuousness of the striping, the dull rufous suffusion in the

general colour and the very long fur. Unfortunately the heads ol

both specimens have been damaged by shot, so that the face markings

are not very visible, and the skulls have been destroyed.

" Shot in snow ".

I have named this pretty species in honour of Mr. R. A. Spence,

of Bombay, who is now continuing the onerous but most valuable

work of managing the collecting part of the Mammal Survey of India,

a duty so long and ably carried on by ]\Ir. W. S. Millard.

(17) Rattus niviventer, Hodgs.

6 17. E. Flank of Imaw Bum range, 8,000'—F. K. Ward.

(18) Rattls bowersi, And.

S 11, 12.' 14, 15, 16. Kachin Province, 6—8,000'—

P. M. Leonard.
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(19) Rattus edwapdsi, Thos.

cj 17. 28 5'N. 97 25'E., 8,000'- P. M. Leonard.

A great extension of the known range of this species.

(20) Eattus Eai, Wrought.

d 5, 21. $ 4. Imaw Bum. 26 10' 98 30'—F. K. Ward.

(21) Apodemus fPECiosus OEESTES, Jhos.

d 15. 2 7, 8, 9, 22, 24, Imaw Bum 8—9,000'—F. K. Ward.

(22) MiCROTUS (EOTHENOMYS) CACHINUS, Sp.n.

c?6. $2. Imaw Bum, 9,000'—F. K. Ward.

Near M (E) melanogasler eleusis of Yunnan, but larger and with

smaller bullse.

Colour of type as in eleusis, or slightly paler. Ears and feet as

in that animal. Tail rather longer.

Skull larger and heavier than in eleusis ; interorbital region longer

and more parallel-sided. Palatal foramina narrowed in their pos-

terior third. Bullge decidedly smaller than in eleusis, an antero-pos-

terior diameter parallel with the middle line of the skull 6 instead

of 6.7mm.

Teeth essentially similar to those of eleusis, and equally differing

from those of other forms by the more complicated m^ which has

four well developed salient angles on each side. But they are mar-
kedly larger.

Dimensions of the type :

—

Head and body 108 ; tail 56 ; hindfoot 19 ; ear 15.

Skull, greatest length 26.5 ; condylo-incisive length 26 ; zygo-

matic breadth 16 ; nasals' 8.1 ; interorbital breadth 4.7
;

palatal

foramina 5 ; upper molar series (crowns) 6.5.

Hob. :—as above.

Type :—Adult female. B. M. No. 20. 8. 7. 14. Original number
2. Bombay number 1919—221. Collected 29 June 1919, by F.

Kingdon Ward.
Distinguishable by its larger size and smaller buUaB from M. m.

eleusis, the only form of the group which has the same complicated ia\

(23) Rhizomys wardt, sp. n.

d 23, 25. 2 -26 (skull only) Imaw Bum, 9,000'—F. K.Ward.
Closely related to R. vestitus of Sze-chwan, but rather larger and

colour darker.

Size distinctly greater than in vestitus, as indicated by the skull.

General colour as in that animal and similarly without the isolated

white hairs characteristic of E. senex and pruinosus ; but the tone
is darker owing to the tips of the hairs being sepia instead of " snufE
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brown". Colours in other respects quite the same. Tail appa-
rently longer, but the material of B. vestitus is deficient in this

respect.

Skull in general shape as in vestims but larger throughout, and
more heavily ridged. Height decidedly greater. On the occipital

plane the lateral mastoid insets are in all cases very much larger.

Dimensions of the type, measured in the flesh :

—

Head and body 380mm ; tail 95 ; hindfoot 51 ; ear 19.

Skull, ma le type and female paratype, condylo-basal length 84.5,

81.5 condylo-incisive length 84, 80 ; zygomatic breadth 62,

57.5 ; mesial height of zygoma 8.5, 8.5 ; nasals 31 x 12.2, 29 x 11
;

anteorbital, foramen 7x7, 7 x 6.5
;

greatest breadth on frontals

25 ; intertemporal breadth 10, 9.6 ; height of crown from alveolus

f m^ 38, 37 ; occipital plane, height from basion 30, 29.5 ; breadth

40.5, 38 ; mastoid inset on occipital plane 13 x 8.5, 12.8 x 7.8 ;
palatal

foramina 6. 5, 6. 5 ; upper molar series (crowns) 15. 5, 16. 5.

Hob. :—West flank of Imaw Bum at 9,000'.

Type :—Adult, but not old male, the basilar suture still open. B.

M. No. 20. 8. 7. 15. Original number 23. Collected 25th October 1919,

by F. Kingdon Ward. The female skuU old, with closed basilar

suture.

This fine animal, which I have great pleasure in naming after its

discoverer Mr. Kingdon Ward, is the largest member of the genus.

It is most closely allied to the Sze-chwan R. vestitus, but may be

distinguished by its greater size and different colour and the de-

tailed characters of its skull. The specimens in our series of

vestitus, are all precisely similar to one another in colour, while

among bheir skulls there are several with closed basilar sutures.

(24) OCHOTONA ROYLEI, Ogilv.

c? 10. Imaw Bum, 9,000—F. K. Ward.

12
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THE FLORA OF THE INDIAN DESERT.
(JODHPUR AND JAISALMER.)

BY

E. Blatter, S. J. and Peof. F. Hallberg.

Part VII.

With 3 plates.

{Continued from -page 279 of Vol, XXVII.)

PART 11—(concluded).

Ecological Notes.

Sand Formation.

A considerable portion of Western Rajputana is covered by blown sand
chiefly consisting of well ground quartz grains, but also of flakes of hornblende
and felspar, as well as fragments of the local rocks. In addition, grains of carbo-
nate of lime have been found, some of which are casts of minute foraminifera,
proving that some of the sand, at least, has been carried by the wind from the
distant Umestone hills of Cutch. In fact, the whole sand mass is slowly moving
in the direction SW-NE, the prevailing winds of the district being the south-
west and north-east monsoons, of which the former is the strongest.

The action of the wind on the sand results in the formation of dunes of various
shapes, depending on the local configuration of the country, on the variation of

strength and direction of the wind, and on the supply of material. Sometimes
they form with extreme rapidity, a railway track being covered in a few hours,
as often happens south of Phalodi. Sometimes they may be nearly stationary,

as in a hollow between two hills, or when protected from the wind by a ridge.

PI. XXXVI-A. shows such a stationary dune at Barmer on which traces of

water erosion may be distinguished, and which supports a shrubby vegetation.

The Lighter patches visible aU round the large dune are secondary recent dunes,

devoid of vegetation, as is the small sandy river-bed visible to the left. When
the leeward slopes of the protecting hill are steep, there is generally a deep
trench between the hill and the dune, due to eddy currents, and without vege-

tation on the sandy side on account of constant shifting. Where the hill-slope

is gentle, the protected dune may form close to the slope, as is shown on PI.

XXIV-A. The view is taken towards SW. The dune crest shows clearly a

case of reversible action of the wind, and the plant family of Gyperus arenarms
on the right, previously partly swamped by the reversed crest, is seen recover-

ing the lost ground.

Where a dune is advancing its leeward slopes are invariably steep, and without
vegetation, if the motion is rapid enough. If the sand is wet, the grains carried

by the wind erode the surface in a curious manner, an instance of which is shown
on PI. I-A. Note the small cubical block of wet sand on the right. That the

blown sand is capable of eroding a far harder material as well, may be gathered

from PI. I-B. The photo shows one of several small exposed limestone crags

on a wind-swept ridge near Phalodi. The rock is whitish, hard, and fine-grained.

The SW surface is sloping, polished, and very finely furrowed longitudinally.
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Plate XXXV.

A.—Edge of lime-stone plateau, 2 miies North-East oi Jaisaimer. Barleria

acanthoides, Pappophoru?n Aucheri, Grewia populifolia.

B.-On rocky hill side at Barmer (Jodhpur State). Euphorbia Tieriifolia

sociated with Barleria prionitis var. diacantha, surrounded by low
assc

grass.

The FioKA of ihe Indian Desert.
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The opposite side is steep and rough. The most interesting phenomenon, how-
ever, IS caused by two very hard, flint-hke yellowish nodules enclosed
in the rock. These show hardly a trace of erosion, and remain sticking out from
the pohshed surface of the rock, causing an eddy to be formed in the sand-laden
stream of air. The result is the formation of a smooth cup in the rock in front
and on the sides of each nodule, and a slopmg central longitudinal ridge behind.
This is precisely the same phenomenon as may be observed when an obstacle
is placed in a hard snowdrift, which is being acted upon by dry, wind-driven
snow.

Another characteristic action of the wind on the surface of the sand is the
sorting of the sand particles, resulting in the formation of wind-ripples. PI. II
B. shows a rippled surface of a dune-crest near Loharki. Where these ripples
are formed they are in a constant forward motion as long as the wind is strong
enough. Under these circumstances, germination of seeds is of course impossi-
ble, and the area shown in the photo is totally devoid of vegetation.
The sand formation includes some of the most characteristic associations of

the region. It is evident that on a rapidly shifting dune, hardly any plants
can obtain a footing (Plates I-A., II-B.). Occasionally, however, even in such
places, some of the seeds carried along with the sand are able to germinate
during the rainy period, when the sand is less mobile. The character of the
seedling will then determine whether the plant is able to develop further, after

the sand has become drier. Plate II-A. shows part of an almost bare dune-area,

facing NE near Loharki village, on which scattered specimens of the following

plants were noted : Calotropis procera, Leptadenia spartium, Crotalaria burhia, In-

digofera argentea, Aerua pseudo-tomentosa, Citrullus colocynthis, Farsetia jacque-

montiana. Eleusine sp., Panicum turgidmn. This list gives a fair idea of an early

stage in the colonisation of a shifting dime. Of the plants mentioned, Calotropis

procera is perhaps best fitted to survive, being a rapidly growing, coarse shrub

very indifferent as to habitat. Plate XXV-A. shows the western slope of a dune

near Phalodi, wdth a pure association of this shrub. Indigojera argentea is also

a typical dune pioneer (see Plate VII-B., showing the eastern slope of the north-

end of the above mentioned dune, colonised exclusively by this plant). It owes

its pecuhar fitness as a sand-plant to its mode of growth. The thick, woody

stem protrudes from the sand a few inches, and supports on its top a crown of

twiggy branches, spreading out horizontally. Where, as in the above habitat,

the individual plants grow tolerably close, the flat crowns form a layer, preventing

the wind from reaching the surface and stirring up the sand to any marked

degree. Even if the sand should be disturbed, the naked part of the stem will

generally prove tail enough to protect the green crown from being swamped.

In addition, the root is a strong, very long tap-root, woody like the stem, and

capable of descending to a great depth in search for water.

Where the sand has spread out over a larger, horizontal area, it is soon colonized

by the two species of Aerua : Ae. tomentosa and Ae. pseudo-tomentosa. Such

an association close to Sodakoer village is shown in Plate XXII-A., and is gener-

ally a very noticeable feature in the landscape, on account of the greyish white

appearance of the shrubs, as contrasted with the brownish tints of the surround-

ing gravel area. In the instance in question, the association contains islands

of shghtly elevated sand-mounds, bearing famiUes of Capparis decidna their

elevated position bemg due to the capacity of the lower, rambling branches of

the shrubs to retain blown sand. These famiUes were attacked by the root-

parasite Cistanche tubulosa, now in flower, which in Plate XXII-B. may be seen

breaking through the compact top-layer of damp sand.

On Plate XXXII-A. is shown the edge of the dune area close to Loharki village,

which is figured on Plate 11. Here a family of Calotropis procera has succeeded

in colonising not only the thin layer of sand on the plain below, but also tlie
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steep lee-side of the dune, while Aerua tomentosa has obtained a footing on the

dune-edge itself. A detail of the edge is shown on Plate XV-A., where the two
pioneers are joined by Leptadenia spartium and Panicum turgidum. The former

of these plants may also succeed in colonising a bare dune-area, as may be seen on
the low dunes along the road from Jodhpur to Kailana. Generally, however, it

is a secondary arrival, and is rarely a dominant plant of an association, although
it is common. It is apparently absent from the neighbourhood of Barmer.
It appears that in the above locaUty the advance of the dune is actually being

checked by vegetation. In the elevated dune-area south of the spot, the sand is

already practically subdued (see Plate XV-B.), so that the amount of sand which
reaches the edge is insufficient to permit the dune to advance. Thus the only

bare or nearly bare area of the dune is a narrow, windswept belt close to the edge
(see Plate II), from which the sand is carried out over the plain.

Close on the abovementioned pioneers follows the perhaps most abundant
plant of the region, Crotalaria burhia, which quickly overruns any sufficiently

estabhshed sandy area, unless the area in question is too densely covered by
pioneer vegetation to resist invasion effiectively. A characteristic association

of Crotalaria hurhia, Leptadenia spartium, Aerua pseiodo-tomentosa, and Panicum
ttirgidmn, covering several square miles of the elevated dune area above Loharki,

is shown in Plate XV-B. The grass mentioned is too weak and rambUng to be
able to resist the wind alone, but appears as soon as the shrubby plants have
developed sufficiently to afford it a support. From our observations it appears

that the Crotalaria is able ultimately to prevail, whenever it has obtained a-

footing, against the other characteristic sand plants (see Plates VII-A., XVII-
A & B., XX-A & B., XXXII-B., XXXIII-B.). This is perhaps the only instance

noticed within the region of a plant being able to crowd out others already

c stablished.

The above mentioned plants generally grow in large tufts (see Plates XVI,
XVII, etc.), separated by bare spaces which now are invaded by other plants.

Conspicuous among these are several low-growing species of Convolvulus, species

of Polygala, etc. Breiveria latifolia, a plant of a habit not unlike that of

Crotalaria burhia, is often found associated with the latter, especially in the

Jaisalmer region, and is a typical sand plant.

Calligonum polygonoides is another plant, chiefly growing on sand, and deserves

special notice, because of its remarkable ability of adaptation to diverse circum-

stances. When growing on dunes it prefers the very crest which it may entirely

monopohse. Such a case is shown in Plate XIII, which gives two pictures of

the first outHer of the Loharki dune area met with along our route. Parts of

the crest of this dune were rapidly changing as may be gathered from Plate I-A.

The roots of the stunted Calligonum shrubs were sometimes considerably exposed,

the finest ramifications, moved by the wind, tracing fine circles in the sand. At
the foot of this dune, the usual Crotalaria—Aerua association was observed

(Plate XIV-A., foreground), the Aerua extending further up the slope than the

Crotalaria. Nearer the crest grew a number of grasses, among which we
noted Panicum turgidum and Pennisetum cenchroides, a large Cyperaceoe and some
specimens of Indigofera argentea, together with the rare Rhynchosia arenaria

(sp. nov.), here observed for the first time.—On Plate XXXI-A. (left), another

low dune near Marwar-Lohawat is shown,, the crest of which is also clothed with

Calligonum shrubs. The plant was best developed round Bhikamkor. Plate

XXVIII-B. shows a spot near the railway station, where the vegetation consists

of a mixture of gravel and sand plants. Here, and especially a httle further

south along the railway line, where the sand layer on the gravel plain was thicker,

the Calligonum was abundant, growing in the form of a rounded bush, often

reaching 5-6 feet in diameter, having a number of branches, 1-2 inches thick from
the base and sometimes being in flower. For the behaviour of Calligonum as a
climber see under the gravel-formation.



TEE FLORA OF THE IKDIAS DESERT. 509

An order of some importance for the process of sand-binding is the Cmerace^some of the stolom erous members of which are able to arresl the advarfce 3 adime more effectively than any other group of plants observed bv us. On P^te

fW of' PI. iT ^ ?^ '^' T''™ ''"P^ °* '^' "°^^^^ ^^d of the dune 3 rltS W of Phalodi mentioned above. The slope is covered by a dense niarofCyperus arenarius A similar case is represented in Plate XXIV- 4 where a
struggle between the same plant and the dune, on the le.side (NE-slope) 'of which
it grows, can be plainly distinguished. The dune has, probablv early in theramy season, made an attempt to destroy the plant family, but'failed so thatnow the plant has again mounted to the dune crest by means of long stolonsWe never observed this species to the windward of a dune : but once a familv"
had established Itself on the E-NE-slopes, no other plant seemed to have I
chance of invadmg the same locahty.

Among the commonest sand grasses we note several species of Emqrostis
Most conspicuous among these is E. tremula, a very beautiful grass, which was
observed at its best at Osian. E. ciliaris is also common, preferably on moist
sand. Cenchrus catharticus is another common grass, which does not escape
notice, owing to its method of seed dispersion. The small spikelets have curved
awns, thus readily sticking to the clothes of man or the coat of animals, and
being very difficult to remove. We have seen sheep so covered with these
spikelets that the animals had to be shorn. Pennisetum prieurii has a very
similar habit to that of the last plant, but the spikelets lack the curved awns.
P. cenchroides al;o grows on sand. End is common all over the region.

Having now described the general aspect of the sand formation, we add a
few details from our notes.

The sandy plains round Jodhpur( (Plate XVII) have already been mentioned.
They extend towards Mandor (Plate VI-A.) and have throughout a very uniform
vegetation with Crotalaria burliia as predominant jjlant. On the plain north
of Balarwa Calotropis procera, Crotalaria burliia and Indigofera ovaliflia are
uniformly distributed, while here and there occur clumps of Capparisdecidua.

Between Balarwa and Osian we have first a plain with Capparis, etc., later dune
sand. The most conspicuous feature of the vegetation at the time of our visit

was here the abundance of a large Compositous plant, Avith yellow flowers,

Pulicaria tvightiana, which associates with Crotalaria, Aerua, etc. Round
Osian there are a number of low dunes, from which two views taken close to the

railway station are shown on Plate XX. The following plants are the commonest:

Leptadenia spartium, Zizy2Jhus rotundifolia, Capparis decidua, Panicum tur-

gidiim, Cenchrus catharticus, Arnebia hispidissima. The presence of a number of

tolerably large shrubs indicates a greater age of these dunes. We noted that

Leptadenia spartium here had a distinct stem, supporting a fairly large crown, a

habit quite different from that of the shrubby plants, branched from the base,

invariably observed nearer to Jodhpur (Plate XVI). The abundance of

Calligonum on the Bhikamkor dunes has already been referred to. In this place,

Cenchrus catharticus and Citrullus colocynthis were also common, while Crotalaria

burhia and Indigofera ovalifolia, as well as Leptadenia were far less common

than usual. These dunes made the impression of being of a comparatively recent

date. We noticed here that the dune sand becomes quite firm when wet and may

even support the weight of a man. A short distance W of Bhikamkor there are

other dunes without Calligonum, but with numerous Lycium barbarian. Here

Sericostoma pauciflora is also common and reaches an unusual size, up to two

feet in height and three or four feet across. Blepharis sindica also occurred in

unusually large specimens. In addition, the following plants were particularly

noticeable : Farsetia jacquemontiana, Boerhavia diffusa, and the grasses Anslida

funiculata, A. adscencionis, Cenchrus catharticus, Panicum turgidum.

Having lost much time at Bhikamkor, we determined not to halt at any other
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station before Phalodi, the terminus of tlie railway. The following notes are

thus taken from the train :

—

At Sameran station: Crotalaria burhia, Cenchrus catharticus, Aerua tomentosa

and Ae. pseudo-tomentosa, Zizyphus sp., Capparis decidua. The previously very

conspicuous Pulicaria wightiana is now rare. At mile 55 : Mimosa liamata,

Near Marwar Lohawat tufted grasses occur on the sandy soil, particularly

Andropogon iwarancusa and Elionurus hirsutus (see Plate XXXI-A., foreground).

In places the sand threatens to cover up the railway track. Here Aerua pseudo-

tomentosa is by far the commonest species of its genus. It may be distinguished

from Ae. tomentosa from a distance by means of the colour of the sepals, which

give the inflorescences a pinkish hue. Trees are rare in this neighbourhood.

At mile 68 : Aerua tomentosa again common. At mile 69 : Crotalaria burhia

and Eleusine sp. At mile 70 : Mimosa hamata abundant, and also a very large

grass, Panicum antidotale, previously noticed at Osian. [At mile 71 on more
gravelly soil : Elionurus hirsutus and Eleusine sp. abundant.] At mile 72 :

Calligomom, Elionurus hirsutus, Pennisetum cenchroides. At mile 76 : Eleusine

sp., Aristida hirtigluma (chiefly a rock grass), tufts of Panicum antidotale and

Pennisetum cenchroides, both species of Aerua. Calotropis procera is the com-

monest shrub up to about mile 77. [Beyond this point the soil again is more

gravelly, and Zizyphus sp. is predominant up to Phalodi. The grass is here very

short.]

The dune vegetation round Phalodi, which shows several beautifully distinct

associations, has been described above. North of Phalodi there are large fields

of both species of Aerua, sometimes mixed, sometimes growing separately.

The low dunes met with were overgrown with grasses, Calligonum, and Blepharis

sindica. The road from Bap to Shihad first passes over gravelly ground for

about 7 miles. Then follow sandy plains, where Clerodendron phlomidis occurs

locally, together with Mimosa hamata and Lycium barbarum ; on the roots of

some of these shrubs Cistanche tubulosa is parasitic. Calligonum and

Leptadenia have entirely disappeared. Large tufts of Panicum antidotale

mingle with the shrubs. Patches of Eleusine famihes show green among
the surrounding stretches of Aristida mutabilis and other withered grasses,

the resulting association being observed at intervals upto Shihad. In other

places, particularly on the drier ridges, where the sand is looser, tufted

grasses grow such as Andropogon iwarancusa and Elionurus hirsutus. Acacia

Senegal occurs here and there on the grasslands, as also does Qrewia populifolia

A small lily, Dipcadi erythrcBum, now in fruit, is sparsely distributed

among the grass. ( A bulb flowered in Bombay. ) At Shihad the

most notable tree is Zizyphus rotundifolia. Between Shihad and Loharki,

Leptadenia again appears, but is not common until nearer to the

latter place. Qrewia populifolia associates witii Clerodendron phlomidis.

About half way, there is a rise in the ground, the soU being firmer and

more gravelly. Later sandy soil again predominates, with a vegetation

of Elionurus hirsutus, mixed with tufts of Pennisetum cenchroides and Andro-

pogon iwarancusa. Capparis decidua is now the predominant shrub. The

order Cucurbitacece is well represented. The sand gets finer as the road descends,

Calotropis procera becomes abundant, while Crotalaria burhia and Aerua tomen-

tosa attain an unusual size, associating with Panicum antidotale. Zizyphus

rotundifolia aboimds north of the road. The soil then again changes into gravel,

often barren, and finally the dune area described above is entered, Plate XIII-B.

showing its most eastern promontary. The road winds in and out among the

dunes for about two miles, the vegetation consisting chiefiy of Capparis, Lepta-

denia,Aerua pseudo-tomentosa, Citrullus vulgaris, Panicum turgidum and Panicum
antidotale. After having passed a few low ridges of reddish clay, the traveller

reaches Loharki. The dunes at this place have been described above. About

6 miles west of Loharki, the sand grass flora was well developed. We noted
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A.—A large old dune surrounded by smaller ones of younger date East of

highest hill near Barmer.

,- AjTTi ._ «! - ' —K.-4^-

B.-Partial view of hill range in the neighbourhood of Banner.
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Panicum turgidum, Elionurns hirsutus, Pennisetum cenchroides, Andropooon
vwarancusa, all large and tufted, associated with Aerua pseudo-tomentosa Ld
Clerodendron phlomidis. On the low dunes met with further on, Rhunchosia
arenana was common. Zizyphus rotundifolia abounds, but prefers gravelly soil
(Plate XXm-A.). The dunes then become almost covered with Haloxylon
mhcornicum, a plant observed only in this neighbourhood. Although abundant
on sand, it reaches its best development on gravel, and it will be referred to
later under the corresponding formation. It associates with Orotalaria hurhia
and Aerua tomentosa. Capparis decidua now becomes more common, Zizyphus
less so. The .4eri<a-association met with near Sodakoer village 'has~ been
described above. It is surrounded by a belt of Haloxylon, showing dark in
the distance to the right on Plate XXII -A. Hardly any notes were taken of
the vegetation along the road from Sodakoer to Jaisalmer. The most notice-
able feature was perhaps the local abundance of Cassia obovata on a few dunes
about half way.

Some characteristic dune associations near Jaisalmer have been described
above. The sandy plains were here very similar to those round Jodphur,
Crotalaria burhia predominating (see Plate XXXII-B., XXXIII).

Between Jaisalmer and Devikot Cenchrus catharticus is common everywhere
on sandy soil, but has here a more prostrate habit than in the east. On the
Devikot sands, Lycium barbarum is conspicuous and often associated with
Capparis decidua and Panicum antidotale (Plate XVIII-A.). About three miles

south of Devikot a range of dunes is passed which show many bare, wind-
swept slopes with shifting sand, but which are generally covered by Crotalaria,

etc. Clerodendron is common among these dunes, and there are large tufts of

Panicum antidotale. Daemia extensa is often found climbing on the larger shrubby
plants. Nearer to Vinjorai village, Callingonum and Leptadenia grow on dunes.

On the sandy plain SE of the village the vegetation consists of Zizyphus and
Prosopis, Eleusine sp., Elionurus hirsutus and other grasses, several species

of Heliotroinum, Mimosa hamata and Indigojera ovalifolia. The two species

of Aerua are not common here. Below Kotda hill Calligonum occurs on sandy

ground together with a few Aerua famiUes and the grasses Panicum turgidum,

Elionurus hirsutus, Pennisetum cenchroides. On the hill itself a small dune

has accumulated on which, curiously enough, Euphorbia neriifolia has been

able to estabhsh itself. To show how a small dune in a fairly sheltered spot

may be invaded by a variety of plants, we give the following hst of species

observed here : Calligonum, Lycium, Capparis, Sericosioma, Crotalaria burhia

Aerua pseudo-tomentosa, Tephrosia sp., Calotropis, Indigofera argentea, Citrullus

colocynthis, Cyperus arenarius, Cenchrus catharticus, Panicum turgidum.

Along a sandy dried up river bed at Barmer, Cadaba indica and Sahadora

oleoides abound. They are associated with Euphorbia neriijolia, Commiiihora,

Panicum antidotale, etc.

Throughout the region, on sufficiently firm, sandy soil, a few pecuUar species

of fungi were common. The specimens collected have not yet been determined.

Gravel Formation.

We group under the above heading the associations pecuhar to the coarser

type of sand, or gravel, covering large areas in our region. The fairly sharp

distinction between sand and gravel is probably due to the sorting action of the

wind, which picks up and transports the grains of the former, deposituig them

finally in dunes, but which cannot move the pebbles of the latter to any large

Plate XIV-A., taken from an elevated point east of Loharld, gives a good idea

of the dreary monotony of a gravel plain. The intervals between the gra%e

pebbles are large enough to allow the scanty rain water to escape, and with it

any chance particles of humus carried to the spot by the wmd. Ihe difference
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between the sand and gravel, from an ecological point of view, is then, that

the capillary cavities between the grains of the former are capable of retain-

ing water, but that the surface layer, as it dries up, is liable to be shifted hy
the wind ; while the surface layer of the latter remains firm, in spite of which
it is unsuitable to support vegetation on account of deficiency in water.

From what has been said it is not surprising, that the colonisation of a gravel

area is a slow process, and that bare patches, such as are shown on Plate XIV-
A., are of frequent occurrence. In this particular case it is possible that another

factor has been active, the locality being crossed by several foot-paths, and by
the " high-road " from Bap to Jaisalmer visible at the farther edge of the bare

area. Plate XIV-B. shows a detail of the habitat mentioned. The surrounding

association consists of high, tufted grasses and Leptadenia spartium, whUe on
the bare patch itself grow isolated specimens of Eleusine aristata and E.aegyptiaca

,

Aristida mutabilis, Fagonia cretica, Cleome papillosa, Boerhaavia diffusa. All are

common gravel plants, and at least the two last, typical of the formation. Boerlm-

avia is perhaps best adapted, having a strong woody tap-root penetrating to

a considerable depth. Its branches are weak and very long, and wither at the

end of the rains. Instead of spreading out in all directions, which they of

course would do, were there no wind, the branches are kept parallel by the

action of the wind, those to windward being thrown right over.

Other typical gravel plants have stiff, more or less woody branches, which
lie flat on the ground. An example of this habit is furnished by Gorchorus

antichorus (Plate IV-B.), the branches of which form dense mats, and should

be able to resist the long period of drought, producing new leaves during

the rainy season. This plant has a tajD-root of enormous length. Seetzenia

orientalis (Plate IV-A.), on the other hand, has weak, almost succulent, short

branches radiating from a very short central stem, forming a star-like plate on

top of the tap-root.

Of other typical gravel plants of the flat-growing habit we note first

Tribulus terrestris and T. alatus, the former being universally distributed

throughout the region, the latter rare, and only observed by us in the neigh-

bourhood of Jaisalmer. Further, the following ' species of Indigofera : I. lini-

folia, abundant in the east along the railway fine, absent in the north along

our route, /. trigonelloides, fairly common in the eastern and northern part

our region, absent in the west, I. enneaphylla, a rare plant, only found at

Mandor and Balarwa, I. anabaptista, common all over the region, formerly

supposed to be confined in India to Sind and the Punjab, and to be 'very

rare. At Balarwa all these species of Indigofera were associating with

Gorchorus antichorus, the plants giving the ground a peculiar, spotted appear-

ance (Plate XXVIII-A., foreground).

There is also a group of gravel plants with a bushy habit. Here belong the

already mentioned Leptadenia spartium (also on sand), Fagonia cretica (also on
rocks), Gleome papillosa ; further Breweria latifolia (also on sand and rocks),

Scricostoma paucifiora, and most species of Heliotropium (Plate XXXIV-A.).
Salvia cegyptiaca, a shrubby Labiate is typical of the formation, but is absent

from the western half of our region. Blepharis sindica prefers gravel to other

habitats, and is abundant everywhere. The same may be said of Anticharis

linearis, whUe A. glandulosa var. coerulea is rather rare, and only found south of

Jaisalmer.

The parasite Striga euphrasioides mostly attacks grasses on gravelly soil. The
plant was not found between Phalodi and Jaisalmer.

Mollugo nvdicaulis and M. cerviana are two small annuals growing on fine

gravel. They both have rosulate leaves.

A plant with an interesting distribution along our route is Haloxylon salicor-

nicum, which we only found in the neighbourhood of Sodakoer. It suddenly
appeared a few mUes east of this village, often growing on a small mound (Plate
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XVIII-B.), probably formed by accumulation of blown sand, which the dense
intertwined branches of the shrub prevent from bemg carried away bv rain
The plant, which also grew profusely on the slopes of the low dunes along the
road attained Its best development in a dry gravelly river-bed two miles east
of bodakoer (Flate XXX), and was not observed west of this village In the
river-bed referred to we came across a small grove of good-sized Cor'dia rothii
(Plate XXX), surrounded by a belt of Calotropis procera (Plate XXX-A.). The
last mentioned shrub is as common on gravel as on sand (Plate XXXII-A.)"

Most trees and shrubs of the region belong to the gravel formation. We note
as particularly gregarious Zizyphus rotundifolia, which formed quite a forest
in a spot between Loharki and Sodakoer shown in the background of Plate
XXIII-A. ; on the margin of the bare gravel area in foreground of this view
stands an isolated specimen of Prosopis spicigera, another common tree, of a
poor looking habit. It sometimes forms small forests together with Salvadora
oleoides and Gymnosporia wowtana (Plate VIII-A.), or occurs in shrubberies of
Capparis decidua (Plate XXVIII-A.). Plate XXVIII-B. shows the scrub
vegetation at Bhikamkor, where the soil, originally gravelly, is beinw slowlv
covered by dune sand. In this locahty, some trees seem to thrive particularly
well. An unusually large specimen of Gapparis decidua, which species generally
has a shrubby habit, is shown on Plate IX-A. Galligonum polygonoides, in

localities such as the above, sometimes becomes a large chmber, with a thick

stem, and pendulous branches, a habit quite different from the usual appear-
ance of the plant when growing on dune sand. Such specimens are rare,

however. Except two at Bhikamkor, only one more was noted, climbing on a
Zizyphus tree, between Loharki and Sodakoer. One of the former is shown
on Plate IX-B. entirely covering the crown of a Prosopis tree, and associated

with Cocculus cebatha, another rambling plant. The smaller trees on the plate

are specimens of Gymnosporia montava, a good deal larger than usual.

A view of the gravel plain near Jodhjmr (towards Kailana) with drifts of

sand here and there is shown on Plate VI-B. Perhaps Leptadenia spartium is

the commonest plant here. The curious habit of this shrub may be made out

fj'om Plate XVI ; in A. it associates with Aerua tomentosa, while in B. it

supports a generally prostrate, straggling Compositous plant, LaMwrca c/ioh^/'^V-

loides. The plant is not eaten by animals, and consequently may often be seen

protecting other, more palatable species, while close by free growing individuals

may be practically eaten u]). For a different habit of Leptadenia, see under

the sand formation.

Eleusine aristata and E. cegyptiaca are two grasses, preferring gravelly soil,

often, as at Bhikamkor, covering the ground with their scapes, bearing on top

the four short spikes in the form of a horizontal cross. E.flageUifera is also foun;-"

on gravel, but more often on sand. Perotis latifolia is a rare gravel grass, com-

monest about Bhilvamkor.

Between Phalodi and Bap, the gravel flora consisted first chiefly of Gorchortu

anticharis, Eleusine sp., Crotalaria burhia, Indigofera ovalifolia, Tephrosia sh

Convolvulus s^. ; later on, chiefly in the neighbourhood of water holes, of Bergia

odorata. The Eleusine specimens grow unusually tall. Almost bare gravel

patches are frequent, on which occur Cleome papillosa and Aristida hyslricula,

the latter a pretty grass, growing in small, isolated, shining tufts. The most

conspicuous gravel plant between Bap and Shihad is Bleplmris sindica. Pan mi >n

turgidum was observed growing prostrate on gravel at Loharki, its habit being

quite different from that of the straggling individuals so common on dune sand.

It had culms about two feet in length, and very small spikes.
, ^, , -m

Plate III-B. gives some idea of the gravel plain round Jaisalmcr, dotted witu

Zizyphus and Capparis shrubs. Seetzenia orientalis was common here, and / n-

hulusalatus occurred, as well as the much commoner T. terreslns.—X ^im&n,

pretty tufted gravel grass, Pappophorum elegans, in habit aot unUke An

13

istida
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hystricula but with light green spikes, frequents like the latter, bare grave
patches round Jaisalmer and elsewhere. Further away from the town, th
plain becomes more sandy (Plate XXXIII-A., on which the Fort may stiU b^
distinguished in the distance, and XXXIII-B.).
The fiat, gravelly plain near Devikot had in many places been inundated, an d

here grasses, sedges and species of Ammannia grew luxuriantly. Especially was
this the case about three miles north of the village, where a shallow, artificial lake
had been constructed, now almost dry. Mimosa hamata is very common round
such places. The gravel vegetation close to the village was well developed. We
noted Heliotropium undulatum and Sericostoma pauciflora (Plate XXXIV-A.),

Boerhaavia diffusa, Tribulus terrestris and T. alatus, Seetzenia orientalis (Plate

IV-A.) The order Ficoidece was unusually well represented. Round Vinjorai,

Blepharis sindica and Capparis decidua are common on gravel. S W of Seu
village the gravel grass flora is particularly well developed. Eleusine sp.,

Aristida sp. and Chloris pallida, all low grasses, grow here in large patches, the

last mentioned conspicuous because of its whitish, withered spikes. Striga

euphrasioides abounds here, especially, on moist ground. Along the path
towards Kotda, the gravel vegetation becomes more shrubby, and consists

chiefly of Salvadora, Capparis, Acacia Senegal, Lycium, Zizyphus and Calotropis.

Nearer Kotda hill sandy soil predominates.

liock Formation.

Apart from isolated hills and rocky ridges of no great extent, the following

three larger rocky areas were visited by us :

—

A. The Kailana-Jodhpur-Mandor plateau.

Resting unconformably on the older Malani lavas, there is here an extensive

sandstone plateau, rising abruptly from the plain and reaching perhaps 200 feet

in height. Jodhpur city is situated close to the southern edge of this plateau

(see Plate III-A.), and the Jodhpur-Phalodi railway line foUows its eastern

margin. Near Kailana, there are some detached outliers. No indubitable

organic remains are known from this plateau, but other evidence points to its

Vindhyan origin. In all probability the thickness of the deposits must previ-

ously have been considerable, and what is left is subject to severe denudation.

The rock generally consists of a rather fine, gritty, reddish material, and is an
excellent building stone ; at the same time it is well suitable for carving, as parts

of the imposing Jodhpur Fort testify. Round Mandor the surface of the plateau

is often cracked into large rectangular slabs, particularly noticeable in the rocky
depressions (Plate XXVII-A.).

B. Jaisalmer plateau and outliers.

The town of Jaisalmer is built on an outlier of this plateau, the fort occupyiig

its highest part (see Plate III-B.). The strata, which are highly fossiliferous,

are well exposed in many places close to the town. We give the following sections

(thickness of strata approximate) :

—

(a) Section of the hill with corner-tower of town-wall, east of guest-house.

1. About 60 feet of yellowish brown sandstone, rather brittle, with

large marine shells and (near top) small sea-urchins ;

2. About 35 feet of greyish, harder sandstone, apparently without fossils.

(6) Section of scarp north-east of guest-house

:

1. About 5 feet of very hard, fine-grained dark brown limestone without

fossils, subdivided into several layers by means of thin, interstrati-

fied, gritty sheets.

2. About I feet of very hard, dark purplish limestone containing masses

of shell-fragments.
' 3. About 15 feet of soft, gritty, yellowish brown sandstone, with num-

bers of marine shells, excellently preserved.

4. Limestone.
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-Euphorbia neriifolia vegetation on the Banner hills.
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B.-^Barleria prionitis var. diacantha on rock debris near Barmcr (.Todhpur

State).
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The considerable fossil material collected by us (Mollusca, Brachiopoda
Ecnmodermata) has not yet been worked out, but previous determinations
admit of no doubt about the Jurassic age of the strata

Jaisalmer town is built entirely of limestone from these deposits, and there
is hardly a house without beautifully carved doors, or window frames or lattices
of some sort. The harder varieties of the stone take a fine polish.
The height of the plateau above the surrounding plain hardly exceeds 100 feet

and denudation is very rapid on its margins (see Plate XXXV-A.). Plate VIII-
A. gives some idea of the desolate appearance of its surface. Outliers of the
plateau are visible in the background of Plate XXXIII-B.

C. Banner hills.

These are chiefly of volcanic origin, consisting of Malani rhyohtes, and reach
a considerable height. Near Barmer town (Plate XXVI-B.) the lavas are rather
porphyritic, and of a brownish colour. Plate XXXVI-B. gives another view of
these hills.

Near the town, at the base of the hills, there is a narrow fringe of sandstones,
overlying the lavas, and containing obscure plant fossils and shells. These
deposits are of an uncertain age (^).

The three areas mentioned show distinct differences as regards the floristic

composition of their associations. Many species occur only in one or two areas,

while some are common to all three, but show striking variations in their numeri-
cal relations.

One of the most characteristic rock plants is Euphorbia neriifolia. This shrub
is common in the Jodhpur area, particularly round Kailana lake (Plate V-A.)

and on the plateau above Mandor (Plate XXIX-A.). The terraces on the slopes

of the above mentioned rocky depression close to the latter place (Plate XXVII-
A.) were almost bare except for numerous well developed Euphorbia shrubs.

Round Jaisalmer the plant is rare, being only observed near Amarsagar (Plate

XIX-A.). It becomes extraordinarily abundant in the Barmer region, where it

covers whole hillsides (Plate XXXVII-A, XXXVI-B.) The shrub forms a

favourite support for a number of climbing and twining plants, such as Sarco-

stemma brevistigma (Plate XXI-A.) and various species of Convolvulus (Plate

XXI-B.; the shrub in the centre of the Euphorbia family is Capparis decidua).

On Plate XIX-A. the Euphorbia specimens support Ehynchosia mijiima, var.

laxifiora ; other plants on this view are Orewia populifolia, Crotalaria burhia,

Sida sp., Barleria acanthoides, Aerua tomeniosa, Tephrosia sp., Justicia simplex,

Elexisine sp., Aristi a sp. On Kotda hill the plant is , ssociated with the following

species: (1) Solanum albicaule (rambling); (2) Capparis decidua ; (3) Ehynchosia

minima var. laxifiora (twining); (4) Grewia populifolia, Vernonia cinerascens.

Commiphora, Cardiospermum (twining). Asparagus racemosus (climbing);

(5) Sahadora oleoides ; (6) Vernonia cinerascens ; (7) Mimosa liamaia. On

plate XXXV-B., Euphorbia is shown associating with Barlerit prionilis

var. diacantha, Pupalici sp. (rambling), Boerhaavia verticillata (rainblmg),

Commiphora. A large shrubbery near Barmer, close to the foot of the

hills, consisted of : ^w^p^orfiia neriifolia, Solanum albecaule (rambling), J/jwosa

hamata, Boerhaavia verticillata {i&mhlmg), Capparis decidua, Pantcum untidotale,

Pupalia sp. (rambling), Vernonia cinerascens, Barleria acannthoides Gymnos-

poria montana, Calligonum polygouoides, Achyranthes aspera (rambhng), and

one of the Cucurbitaceas (climbing).

Barleria prionitis var. diacantha (var.nov.) just mentioned as occurring at

Barmer was observed in no other locality. Here, however, the plant grew m pro-

fusion on the rocky debris of some of he lower hill-slopes sometimes forming

pure associations (Plate XXXVII-B.). Barleria hochstetteri, also found at Banner

(
on rocks), was observed nowhere else. In the other rocky areas, the genus was

(1) See T. D; LaTouche : Geology of Wedern llajputami-yi-^m. Geol. Surv.

of India, Vol, XXXV, Fart I.
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represented by Barleria acanthoides, a typical reck plant particularly abundant
round the e ges of the Jaisalmer plateau. Here it generally associated with
a grass, PappopJiorum aucherii and a small shrub, Grewia populifolia (Plate

XXXV-A.). The last mentioned plant, although preferring rocks, also frequents

other habitats. Another member of the Acanthacece, Buellia patula var. alba,

grows exclusively on rocks. It is absent from the Jaisalmer area.

Cruciferce is a rare order in our region, and represented only by the genus
Farseiia. Of the two species collected, F. macrantha sp. nov. was abundant on
the Barmer hills, the only habitat. The order Violacece is represented by a
single species, the rock plant Viola stocksii, and this is rather rare, occurrins

only at Jaisalmer, Kotda and Barmer on our route. It is a poor looking plant

not much suggestive of the better favoured members of its genus. Polygala,

erioptera, a plant abundant throughout the region, often occurs on rocks, and
so do various Malvacece. Of the order Zygophyllacece, the commonest rock

plant is Fagonia cretica (Plate XXIV-A., XXVII-A.), but it is perhaps as

common on gravel.

The order Geraniacece is represented by Monsonia senegalensis ; it is,

however, a raiher rare plant, the best locality observed being the flat top of a

small detached outlier of the Jodhpur plateau, along the road to Kailana. On
this hill-top (from which the general view shown in Plate VI-B. was taken), the

parasite Striga orobancheoides was abundant, and had a luxurious, much branched,

habit ; it grew on Lepidagathis trinervis, another typical rock plant (Plate

XXVII-A.) only observed in the Jodhpur area and at Bhikamkor. The hill

top was covered with grasses {Eleusine aristata and E. aegyptiaca, species of

Aristida), and Aerua tomentosa had been able to establish itself.

Commiphoramuk^d{V\dXeYlll-B.)\s common enough on the rocky slopes

N-E of Jaisalmer, but otherwise rare. It has, like Euphorbia neriifolia, beer,

observed supporting Sarcostemma brevistigma (Plate VIII-A.),

Of the order Lec/wminosce, the commonest rock plant is no doubt Indigofera

cordifoUa, which in some places, particularly round Kailana lake, literally col-

oured the hills gray. It associates with the two above mentioned species of Eleu-

sine, and Aristida funiculata. The plant is by no means bound to rocky habitats,

bemg equally abundant on gravelly soil. A typical inhabitant of rocky places,

however, is Tephrosia petrosa (sp. nov.), which is tolerably common in all the

three principal areas.

The order Ficoidece, most members of which are gravel or sand plants, is

represented, on rocks exclusively, by Orygia deciimbens. This plant is common-
est in the Jodhpur and Barmer areas, being comparatively rare round Jaisal-

mer. and not observed at all on isolated hiUs.

Of the Compositce, the most typical rock plant is perhaps Pegolettia senega-

lensis, which occurs throughout the region, but not very commonly. Many
species oiHeliotropium are to be found on rocks, although none exclusively. The

same may be said about various species of Convolvulus ; one new species of this

genus, C. gracilis, was however only observed on the Barmer hills, where it was

quite common.
Salsola foetida was locally common near the top of the highest hill close to

Barmer. This plant was otherwise rare, being only observed in two places along

the northern part of our route growing on gravel. Another member of the

Chenopodiacece, Haloxylon recurvum, is a typical, though rare, rock plant, being

only observed on some isolated hills near Vinjorai and Kotda. In the former

localitythe species associated with the usual rock plants, chiefly with Orygia

decumbe7is.

Another rare rock plant is Schweinfurthia sphcerocarpa (Plate

XXIII-B., (left) ; Anticliaris linearis, shown on the same plate, attains its best

development on g avel). The very common Bouchea^ marrubifolia, one of the

Verbenacecs is a typical rock plant, although rarely observed in other localities.
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As might have been expected, the Cyperacece are almost totally absent from
th? rocky areas. So much the more abundant are certain grasses, particularly
species of^mfida (Plate XXII-B.), which at once make their preseTice known
to the pedestrian by means of the troublesome awns attached to the seeds These
often coUect m round balls, a couple of inches in diameter, which are carried out
across the plains by the wind, a method of seed dispersion efficient enough to
account for the great abundance of these grasses. What has just been said does
not apply to the very pretty Aristida hirtigluma, which is far less common than
the other species, and not at all troublesome. Where it occurs in any large quan-
tity, it is very conspicuous, its famiUes shming silvery white in the bright sun-
light. Plate XIX-B. shows a small black rhyolite knoll west of Loharki, colo-
flised by a family of this species. It appears, that no other plant can compete
with the grass in such a habitat, or rather that the grass is the only plant fit

for it. We observed, however, some scattered, often dwarfed specimens of Fago-
nia cretica, Cleome papillosa, Gracilea royleana, Aristida hystricula, Pappophorum
elegans, Boerhaavia diffusa, Aerua tomentosa. Euphorbia sp., Blepharis sindica.

A similar association with Aristida hirtigluma as dominant species was observed
from the train 73*5 miles from Jodhpur, west of the railway line, in a similar

habitat. On the hills round Bada Bag in the Jaisalmer area the species is com-
mon, and also on » low range of hills between Jaisalmer and Devikot. A small

isolated lava hill just north of this range was covered with Fagonia cretica. Eu-
phorbia neriifolia, which is absent on the range mentioned, becomes common
south of Devikot.

Of other grasses, Oracilea royleana is a pretty little grass, preferring a rocky

habitat. Elionurus royleanus is common in all the rocky areas. Oropeiium

thomceum is less common. Tragus racemosus is rare, chiefly observed round Jai-

salmer and at Kailana Latipes senegalensis is another rather rare rock grass,

of an unusual habit.

We give a Ust of the commonest plants observed on rocky ground on Kotda

hill : ( 1 ) At the foot of the hill, among pebbles, Eleusine aristata and E. cegyptiaca,

Aristida funicidata and A. hirtigluma, Gracilea royleana, Crotalaria omlifolia.

(2) In a rocky depression, Salvadora, Acacia Senegal, Capparis, Grewia populijolia

and G. villosa, Blepliaris sindica. (3) Higher up Fagonia cretica, Farsetia jacque-

montiana, Anticharis linearis, Cleome sp., Tribulus terrestris, Polygala erioptera,

Aristida hystricula. (4) Nearer to top Commiphora, Barleria acanthoides, Lin-

denbergia urticcefolia, Orygia decumhens, Ruellia patxda, Eleusine flagellifera.

Round the village and fort. Euphorbia neriifolia (on rock and sand).

A single specimen of the fern Actinopteris dichotoma was collected on a hill

slope at Barmer.

At Bhikamkor, after heavy rain, evidence of Cryptogamic life was apparent

on the rocks close to the station. Minute, black Uchens were observed on the

stones, and algse in the form of small gelatinous brown lumps among the gra«8.

liver-wort was also noted.

Ruderal Formation,

Tinder this heading we bring together various classes of plants, which in one

way ?r anotir, owe thdr presentee A the region to certain changes brought about

by man, excluding cultivated plants in the strict sense.

A. Ruderals Proper.

This group includes plants to be found only in the immediate vicinity of the

^"''feald^^^nd within the .U.g« and to^ns^fjen^^^^^^^^^^^

t'ot!'*r„jrrS^^S^oLlrp^crr th^ hard sand, and ,.avel„
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soil just west of Loharki, this plant abounded, associated with scattered speci-

mens of Tribulus terrestris. Similarly Trianthema monogyna and T. hydaspica

covered large stretches of ground in and near the village of Seu. The latter

plant is absent in the east.

We give a list of some other plants frequenting similar localities : various

species of Amarantihs, the commonest being A. polygamus ; several species of

Corchorus, Sida and Abutilon, particularly A. indicum ; Solanum nigrum and

S. xanthocarpum, the former absent in the west, the latter in the north ; Datura

fastuosa, not very common ; Tephrosia purpurea, chiefly in the east ; Euphorbia

granulata and E. microphylla ; Vernonia cinerea and Tridax procumbens, the

former near Jodhpur, Jaisalmer and Barmer, the latter only at Jodhpur ; Aris-

tolochia bracteata in the south-west ; Zygophyllum simplex, preferring rocks in or

about villages ; Boerhaavia diffusa, abundant everywhere (indigenous, chiefly a

gravel plant) ; Eragrostis viscosa about Jodhpur (several other species of this

genus may be counted as ruderals, preferring sandy soil in or about the villages).

The vegetation on the inner slopes of the pond-dam at Bap was characteris-

tic. It consisted of Trianthema triquetra and T. hydaspica, Limeum indicum,

Zygophyllum simplex and Salsola foetida (the last mentioned being a rather

rare plant, only observed at Sodakoer, and on the Barmer hills, where it was
common locally). At high-water level, there was a line of seedlings of Eclipta

erecta ; this plant, although ruderal, appears to be in great need of water, which

is the reason for our describing its behaviour at Barmer under the aquatic for-

mation.

We noted the total absence of several ruderals, abundant in the Deccan,

such as Argemone mexicana, Opuntia, Saponaria vaccaria and Scoparia dulcis.

B. Weeds of cultivation.

This section consists of plants, unintentionally introduced together with

seeds and seedlings of cultivated plants, as well as of indigenous plants, preferring

cultivated ground.

( 1

)

Weeds on sandy fields.

These are not many. The commonest is Digre/" rtrwensis which is, however,

absent from the vicinity of Jodhpur, It is probably introduced. Mollugo hirta

may be referred here. It occurs only in the western half of our region, and is

probably also introduced. Gisekia pharnaceoides, an indigenous sand plant,

prefers cultivated ground.

(2) Weeds on the fields with richer soil within the villages.

Unfortunately there are not many fields with a rich soil to be found. Plate

XXVII-B. shows a field at Ba^arwa, entirely covered with Leucas aspera, other-

wise a rare plant, probably introduced. In the village mentioned, two other

species of the genus, L' nutans and L. stricta were collected, not observed any-

where else. L. urticcefolia is a proper ruderal, fairly well distributed, while L.

cephalotes was only found at Jodhpur and Mandor. Several species of

Alysicarpus, all introduced, and rare within our region, are found in similar loca-

lities.

(3) Weeds of irrigated gardens and fields.

Of these, the introduced Sesbania aculeata should be mentioned. Peris

-

trophe bicalyculata, probably also introduced, frequents margins of irrigated

fields and irrigation channels. Of other plants, belonging here, we note parti-

cularly species of Ammannia and Bergia, also the semi-aquatic ruderal Eclipta

erecta.

C. Escapes.

One of the most remarkable plants of the region is Gitrullus vulgaris, the

water melon. It grows in almost every field of " Jowari " and " Bajri "
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and among other crops. Originally cultivated, it has now completely established
itself, and requires no care whatever, preferring however a sandy soil. It is
public property, every traveller being allowed to partake of the "^cooiing fruit
to his heart's content, and it is indeed very refreshing after a hot camel ride.
Several other cultivated members of the Cucurbitace-e seem to establish them-
selves in the fields, and thrive without being further cared for.

Sesamum indicum, a plant much cultivated in the region (for oil), seems to
persist in and spread from a field on which it has been grown. The plant was
not observed in the vicinity of the larger towns. We noted it often attacked by a
kind of spike-disease.

In the village of Phalodi, we observed two huge specimens of Tamarix oriev
talis, evidently planted, with stems perhaps a yard in diameter. Other tree<
were seen outside the village. A number of small shrubs and seedlings of this

species occurred in the neighbourhood of the parent plants, and appeared to
thrive well on sandy ground.

* * * *

Those interested in the agriculture of our region and matters connected
therewith are referred to : K. D. Erskine, The Western Rajputana States Resi-

dency and The Bikaner Agency (Rajputana Gazetteers, Vol. III-A.). The com-
monest crops observed by us on our route were : the grasses Pennisetum typhoi-

deum (bajra) and Andropogon sorghum (jowar) ; the pulses Phaseolus aconiti-

folius, Phaseolus mungo var. roxburghii, Cyamopsis psoralioides. Sesamum
indicum and Citrullus vulgaris have already been mentioned as common escapes.

Among the trees cultivated in and round villages we note Prosopis spicigera

(which when growing near water sometimes looses its spines and becomes quite

a fine tree), Ficus bengalensis and Ficus religiosa, Zizyphus jujuba, Azadirachta

indica, Poinciana elata, Mangijera indica.

In the irrigated gardens near the principal towns, such as Balsamand (close

to the edge of the rocky plateau near Jodhpur), Bada Bag (in a rocky depression

in the Jaisalmer plateau, Plate XI), and Amarsagar (near Jaisalmer, Plate

XII-B.) are to be found most of the trees, shrubs and herbs commonly cultivated

in Western India.
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SUMMAKY OF THE EESULTS FROM THE INDIAN
MAMMAL SURVEY

OF THE

BOMBAY Natural history society. -

(By R. C. Wroughton.)

( Con timted from jpage 313 0/ Volume XXVII.)

APPENDIX.

I think a complete list of the forms (species, sub-species, &c.),

obtained by the Mammal Sxirvey to date will be of value to Mem-
bers in more ways than one. Since the record by me of the result

of each collection many alterations have been shown to be required,

the present list shows the names as revised to date. A reference

to the body of the Summary will show why names have had to be

changed, together with references to papers where still further de-

tails on the subject are available. From the present list Members
can correct their copies of the original Reports if they so wish and

can deduce for themselves in what direction help .in obtaining

specimens is most urgently needed (vide para, on Desiderata of

the introduction to the Summary, Vol XXV. p. 550).

To facilitate reference I give first a numbered list of the collec-

tions made and second a complete list of the forms obtained,

adding against each the numbers of the collections in which it

occurred.

List of the Collections.

1. East Khandesh. 16. Dry Zone, Central Burma
2. Berars. and Mount Popa.

3. Cutch. 17. Tenasserim.

4. Nimar. 18. Ceylon.

5. Dharwar. 19. Bengal.

6. Kanara. 20. Ohindwin.

7. Central Provinces. 21. Gwalior.

8. Bellary. 22. Koyna Valley.

9. Mysore. • 23. Sikkim..

10. Kathiawar. 24. Sind.

11. Coorg. 25. Chin Hills.

12. Palanpur. 26. Darjiling.

13. S. Ceylon. 27. Bhutan Duars.

14. Shan States. 28. Kalimpong.
15. Knmaon. 29. Pegu.

List of the forms obtained.
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PRIMATES.

Gen.

—

Hylobates.

H. hoolock. 14. 20. 25.

H. lar. 17.

Gen

—

Macaca.

M. pelops. 23.26.

M. rhesus. 7.15.19.23.26.27.

M. assamensis. 14.16.20.

M. leonina. 20.

M. adusta. 17.

M. sinica. 5.6.8.9.11.22.

M. pileata. 13.18.

AI. fascicnlaris. 17.

Gen.—P1THECU8.

P. hypoleucns. 11.

P. priam. 13.18.

P. schistaceus. 15.23.

P. melamerus. 14.

P. entellus. 1.2.4.7.10.12.19.

P. ent. anchises. 5.6.8.11.22.

P. femoralis keatii. 17.

P. johni. 11.

P. kephalopterus. 13.

P. nrsiniis. 18.

P. shortridgei. 20.

P. pileatus. 20.

P. obscurus. 17.

P. phayrei. 16.20.25.29.

Gen.

—

Nycticebus.

N. concang. 17.25.29.

Gen.— LoRis.

L. lydekkerianus. 9.

L. tardigradns. 18.

L. malabaricvis. 11.

CHIROPTERA.

Gen.—RousETTUS.

R. leschenaiilti. 11.15.16.17.22.27.28.

R, seniinudus. 13.18.

Gen.—Pteropus.

P. gigantens giganteus. 2.3.4.5.7.8.9.10.12.15.18.10.22.23.27.

29.

U
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Gen.

—

Oynopterus.

0. sphinx sphinx. 6.9.11.13,14.15.16.18.19.20.23.25.26.27.

0. sphinx gangeticus. 4.7.12.

0. brachyotis angulatus. 17.

Gen.—EONYCTERIS.

E. spelaea. 17.

Gen.

—

Macroglossus.

M. minimus sobrinus. 17.

Gen.

—

Ehinolophus.

E. affinis. 20.27.

E. rouxi. 5.6.9.15.15.18.28.

E. ferrum-eqiiinum. 23.

E. lepidus. 6.7.15.16.19.22.

E. monticola. 15.20.28.

E. perniger. 14.23.25. .

E. luctns. 17.

E. beddomei. 6.11.18.

E. trifoliatus. 17.26.

E, pearsoni. 15.26. -

/
Gen.—HiPPOSiDEROS.

H. armiger. 14.15.16.20. 25. 26. 28.

H. lylei. 14.

H. lankadiva. 6.7.8.9.

H. speoris. 5.6.8.9.11.13.18.

H. larvatus. 14.16.20.

H. brachyotus. 6.12.18.19.

H. fulvus. 3.5.6.7.8.9.10.12.13.14.16.17.18.19.20.22.23.24.26.

27.28.

Gen.

—

Megaderma.

M. spasma trifohum. 5.6.11.13.16.17.18.20.29.

Gen.

—

Lyroderma.

L. lyra. 1.4.5.6.7.8.9.12.14.15.19.22.23.27.

Gen.

—

Nycteris.

N. tragata. 17.

Gen .—Barbastella.
B. darjelingensis. 26.27.28.

Gen.

—

Plecotus.

P. homochrous. 15.

Gen.

—

Tylonycteris.

T. fulvida. 14.17.20.23.25.26.28.29.

T. aurex. 5.6.11.
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Gen.

—

Nyctalus.

N. labiatus. 25.26.28.

N. joffrei. 25.

Gen.—PlPISTRELLUS.

p. mordax. 26.

P. shanorum. 14.

P. ceyloniciis chrjrsothrix. 1.5.8.9.19.22.

P. ceylonicus indicus. 6.11.

P. ceylonicus subcanus. 3.10.12.24.

P. lophurus. 17.

P. kiihli kuhli. 24.

P. kuhli lepidus.

P. babu. 7.26.27.

P. cadorn^e. 26.

P. austenianus. 14.

P. paterculus. 14.16.20.

P. coromandra. 2.5.9.11.13.14.15.19.23.26.27.28.29.

P. miraus mimus. 1.2.3.5.6.7.8.9.10.11.12.13.15.18.19.20.23.

25.27.

P. mimus glaucillus. 24.

Gen.

—

Hesperoptenus.

H. tickelli. 5.6.18.19.27.

Gen.—ScoTozous.

S. dormeri dormeri. 1.5.7.8.19.27.

S. dormeri caminus. 3.10.12.

Gen.—ScoTOPHiLUS.

S. kuhli. 1.3.5.6.7.9.12.14.15.16.18.19.23.27.29.

S.' wroughtoni. 1.5.6.7.9.10.11.12.15.16.18.19.23.27.29.

Gen.—ScoTEiNUS.

S. pallidus. 24.

Gen.—SCOTOMANES.

S. ornatus. 23.26.

Gen.—Myotis.

M. sicarius. 26.

M. peytoni. 6.

M. muricola. 17.23.27.

M. caliginosus. 23.

M. siligorensis. 15.

Gen.—Leuconoe.

L. hasselti. 18.
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Gen.—MuRiNA.

M, atirata. 23.

M. tubinaris. 25.26.28.

M. cyclotis. 23.25.26.28.

M. hiittoni. 15.

M. rubex. 26.

Gen.

—

Harpiocephalus.

H. lasyurus. 26.27.

Gen.

—

Kerivoula.

K. picta. 5.22.

K. hardwickei. 26.

K. crypta. 6.

Gen.—MiNioPTERUS.

M. fnliginosns. 13.15.16.22.

Gen.

—

Rhinopoma.

R. kinneari. 3.4.10.19.

R. hardwickei. 3.5.7.8.10.12.19.21.24.

Gen.

—

Emballonura.

E. monticola. 17.

Gen.

—

Taphozous.

T. melanopogon. 1.2.4.6.7.8.16.17.

T. perforatus. 3.10.

T. theobaldi secatus. 4,

T. kachhensis kachhensis. 1.3.8.9.10.12.19.23.24.

T. kachhensis nudaster. 16.

T. longimanus. 6.7.8.9.12.16.17.19.20.22.29.

Gen.

—

Saccolaimus.

S. saccolaimns. 6.18.19.

Gen.

—

Tadarida.

T. tragata. 3.5.9.10.12.24.

Gen.

—

Ohoerephon.

0. plicatus. 17.

INSEOTIVORA.

Gen.—TuPAiA.

T. belangeri belangeri. 29.

T. belangeri chinensis. 23.27.28.

T. belangeri siccata. 14.16.20.25.

T. belangeri tenaster. 17.

T. elarissa, 17.
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Gen.

—

Hemiechinus.

H. collaris. 3.12.24.

Gen,

—

Paraechinus.

P. blanfordi. 24.

P. micropus. 3.10.12.24.

Gen.

—

Gymnura.

G. gj'mnura minor. 17.

Gen.

—

Talpa.

T. micrura. 23.26.

Gen.—SoRicuLUS.

S. nigrescens. 15.23.26.

S. caudatus. 15.23.26.27.28.

S. leucops. 23.

Gen.

—

Pachyura. \ ^y , , ,

Gen.-0ROCiDURA. }
^°* ''-'"'^^^ ^^t-

Gen.

—

Anourosorex.

A. squamipes. 25.

Gen.

—

Chimarrogale.

C. himalayica, 23.26.

Gen.

—

Neciogale.

N. sikkimensis. 23

Gen.

—

Galeopterus.

G. peninsulae. 17.

GARNI V^ORA.

Gen.

—

Felis.

F. tigris. 6.11.17.

F. pardus. 5.6.9.11.13.14.16.18.19.27.

F. viverrina. 18.

F. ornata. 2.3.10.24.

F. rubiginosa. 5.13.18.

F. bengaiensis. 11.14.15.16.17.20.23.25.

F. temniincki. 14.16.

F. affinis. 1.3.4.5.6.7.10.11.12.15.16.18.19.20.22.24.27.28.

F. torqiiata. 10.

F. caracal. 3.

Gen.—ViVERRA.

V. zibetha zibetha. 20.23.25.26.27.28.

V. zibetha prninosa. 14.17.

V. megaspila. 16.17.20.
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Gen.—ViVERRICULA.

V malaccensis. 3.5.7.10.11.12.13.15.16.17.18.19. 20. 22. 24. 27.

28.

Gen.

—

Prionodon.

P. pardicolor. 28.25.

Gen .—PAEADOXURUS

.

P. crossi. 7.15.

P. niger. 5.8.11.13.18.19.22.

P. strictiTS. 23.27.

P. birmanicus. 16,20.

P. ravus. 17.29.

P. aureus. 18.

P. jerdoni. 11.

Gen.

—

Paguma.

P. leucomystax robusta. 17.

P. grayi. 15.23.25.

P. lapvata intrudens. 14.

Gen.

—

Arctogallidia.

A. leucotis. 17.29.

Gen.

—

Hemigalus.

H. derbiantis incnrsor. 17.

Gen.

—

Arctictis.

A. binturong. 17.

Gen.—MuNGOS.

M. auropunctatus. 27.

M. anropunctattis lielvtis. 12.19.21.

M. auropunctatus pallipes. 24.

M. nepalensis. 19.

M. bii'm aniens. 29.

M. mungo ferrugineus. 24.

M. mungo mungo. 19.21.23.27.

M. mungo pallens. 12.15.

M. mimgo moerens. 1.2.3.4.7.10.

M. mungo ellioti. 5.8.9.11.22.

M. lanka. 18.

M. fusciis. 11.

M. flavidens. 13.18.

M. smithi. 7.12.13.18.19.22.

M. vitticoHis. 11.

M. urva. 17.28.25.27.
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Gen.—HViENA.

H. hyaena. 1.3.4.7.15.19.24.

Gen.

—

Canis.

C. pallipes. 3.10.19.

C. indicus indicus. 14.15.16.19.20.23.25.27.28.
C. indicus kola. 1.3.4.7.10.12.21.24,

C. lanka. 18.

C. naria. 5.6.9.11.22.

Gen.—CuoN.

C. dukhunensis. 2.4.4.7.11.15

C. rutilans. 16.

Gen. VuLPES.

V. bengalensis. 1.3.5.7.10.12.15.19.23.24.

V. leucopns. 3.24.

V. montana. 15.23.

Gen.

—

Maktes.

M. flavigula flavignla. 15.20.23.25.27.28.

M. flavigula peninsularis. 17.

M. gwatkinsi. 11.

Gen.—MusTELA.

M. subheniachalana. 23.

M. strigidorsa. 25.

M. kathiah. 15.26.

Gen.

—

Helictis.

H. personata. 16.29.

Gen.—M^LLivoRA.

M. indica. 3.19.

Gen.—ARCTO^iYX.

A. collaris. 25.

Gen.—LuTRA.

L. lutra. 11.15.18.23.28.

L. tarayensis. 7.16.20.24.25.

Gen.—AoNYX.

A. cinerea. 11.15.16.20.

Gen.—AiLURUS.-

A. fulgens. 23.

Gen.—Ursus.

U. torquatus. 14.20.

Gen.

—

Helarctos.

H. malayamis. 14.20.

W7
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Gen.

—

Melursus.

M. ursinus. 11.13.19.

EODENTIA.
Gen.

—

Petaurista.

P. oral. 2.19.

P. lylei venningi. 16.

P. philippensis. 6.11.

P. ianka. 13.

P. candidiilus. 20.25.

P. nobilis. 23.

P. albiventer. 15.

P. sybilla. 17.

Gen.

—

Belomys.

B. trichotis. 20.

Gen.

—

Pteromys.

P. (H). alboniger. 17.20.23.25.26.27.

P. (H). phayrei probns. 16.20.25.

P. (H). belone. 17.

P. (H). spadicens. 16.

Gen.

—

Ratufa.

R. indica indica. 5.6.9.22.

R. indica superans. 11.

R. indica bengalensis. 11.

R. indica centralis. 7.11.19.

R. macronra macroura. 18.

R. macroiira melanochra. 13.

R. macroura dandolena. 13.18.

R. gigantea. 14.23.26.28.

R. gigantea Intrina. 20.25.

R. pliseopepla ph83opepla. 17.

R. phseopepla marana. 16.29.

R. fellii. 20.

Gen.— Dremomys.

D . lokriah lokriah . 20.23.26.

D. lokriah bhotia. 23.

D. macmillani. 20.25.

D. pernyi. 25.

D. rufigenis opimns. 20.

D. rufigenis adamsoni. 14.16.20.

Gen.

—

Callosciurus

C. sladeni sladeni. 20.25.

C. sladeni rubex. 20.

C. sladeni shortridgei. 20,
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C. sladeni millardi. 20.25,
C. sladeni fryamis. 20.

C. sladeni careyi. 20.25.

C. sladeni haringtoni. 20.25,

0. ferrugineus. 16.29.

C. atrodorsalis atrodorsalis. 14.

C. atrodorsalis shanictis. 14. IG,

C. Steven si. 20.

0. crumpi. 23.

C. epomophorus davisoni. 17.

C. erythreeus kinneari. 20.25.

C. erythrteus nagarum. 20.25.

C. erythrtens crotalius. 20.

Gen.—ToMEUTES,

T. phayrei. 14.16.

T. pygerythrns pygerythrus. 29.

T. pygerythrus janetta. 16.20.

T. lokroides lokroides. 23.26.27.28.

T. lokroides owensi. 28.

T. niearsi mearsi. 25.

T. mearsi virgo. 20.25.

T. mearsi bellona.
,

Gen.—FUNAMBULUS.

F. palmarnm palmarum. 9.

F. palmarum brodiei. 18.

F. palmarum kelaarti. 13.18.

F. palmarum favonicus. 13.

F. palmarum blympius. 18.

F. palmarum bellaricus. 5.8.

F. bengalensis. 19.

F. robertsoni. 2.4.7.

F. wroughtoni. 11.

F. tristriatus numarius. 5.6.

F. pennantl pennanti. 1.2.4.5.7.10.15.19.21.22.23.

F. pennanti argentescens. 24.

F. pennanti lutescens. 3.10.12.

F. lavardi. 18.

F. kathleente. 13.18.

F. sublineatus. 11.

Gen.

—

Menetes.

M. berdmorei berdmorei. 17.29.

M. berdmorei decoratus. 16.

Gen.—Tamiops.

T. macclellandi macclellandi. 20.23.26.

15
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T, macclellandi manipurensis. 20.25.

T. macclellandi barbei. 14.17.

Gen.

—

Makmota.

M. himalayana. 23.

Gen.

—

Platacanthomys.

P. lasiurus. 11.

Gen.

—

Gerbillus.

G. gleadowi. 12.

Gen.—DiPODiLLUs.

D. nanus. 10.12.24.

Gen.

—

Meriones.

M. hnrrianffi. 3.10.12.24.

Gen.

—

Tatera.

T. indica. 1.2.4.7.10.12.15.19.21.

T. sherrini. 24.

T. hardwickei. 5.6.11.22.

T. cuvieri. 8.9.

T. ceylonica. 13.18.

Gen.

—

Bandicota.

B. malabarica. 5.6.7.9.10.11.12.13.18.22.

B. elliotana. 19.27.

B. savilei. 16.

Gen.—GuNOMYS.

G. bengalensis. 15.19.20.23.26.27.28.

G. gracilis. 18.

G.varins. 17.29.

G. lordi. 22.

G. kok. 1.4.5.7.8.9.10.11.12.22.

Gen.

—

Nesokia.

N. griffithi. 15.

N. huttoni. 24.

Gen.

—

Dacnomys.

D. millardi. 26.

Gen.

—

Rattus.

R. validus. 17.

R. nitidus nitidns. 15.23.26.28.

R. nitidns obsoletns. 25.

R. kelaarti. 18.

R. macmillani. 20.

R, rattiis tikos. 17.

R. ratUis tatkonensis. 20.
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R. rattus khyensis. 14.16.20.29.

R. rattus gangutrianus. 15.

R. rattus sikkimensis. 23.25,27.

R. rattus tistae. 23. 25.

R. rattus bhotia. 27.

R. rattus satarse. 22,

R. rattus wroughtoni. 5.6.9.11.

R. rattus kandianus. 13.18.

R. rattus arboreus. 19.

R. rattus narbadse. 7,

R, rattus girensis. 10.

R. rattus rufescens. 1.2.3.4.5.6,7,8,9.10.11.12.15.17. 21. 22. 2-1

25.

R. rattus nemoralis, 13,18.

R. rattus alexandrinus. 24.

R. concolor. 16.17.20.

R. mauipulus. 17.20.25.

R. mackenziei. 25.

R. Lowers! . 16.

R. listeri. 26.

R. blaufordi, 2,6.7.9.11.19.22.

R. vicerex. 13.15.

R. vociferans. 17.

R. mentosus. 20.25.

R. surlier. 17.

R. fulvesceus. 14.15.17.23.25.26.28.

R.



632 JOVRNAL, BOMBAY NATURAL HIST. SOCIETY, Vol XXVII..

Gen.

—

Leggadilla.

L. platythrix. 1.2.4.6.7.9.22.

L. sadhu. 3.10.12.

L. Cinderella. 3.

L. shortridgei. 16.

L. hannyngtoni. 11.

L. grahami. 11.

L. gurkha. 15.19.

L. phillipsi. 2.4.12.

L. snrkha. 8.

L. siva. 9.

Gen.—Mus.

M. dnbiuB. 5.6.8.9.10.10.11.12.13.14.15.16.18.19.20.23 26.26..

27.28.

M. homourus. 14.15.16.20.23.25.26.27.28.

M. bactrianiTS. 24.

Gen.

—

Leggada.

L. boodnga. 1.2.3,4.5.6.7.8.9.10.11.12.13.16.16.18.19.20.21.22.

25.27.29.

L. pahari. 23.26.28.

L. cookii. 14.20.26.

L. nitidnla nitidula. 29.

L. nitidula popaea. 16.

L. boodnga. 1.2.3.4.6.6.7.8.9.10.11.12.13.15.16.18.19.20.21.22:

25.27.29.

Gen.—CcELOMYS.

C. mayori. 18.

0. bicolor. 13.

Gen.

—

Yandeleuria.

Y. rnbida. 15.

Y. dumeticola. 16.23.25.26.27.28.

V. nilagirica. 11.

Y. oleracea oleracea. 2.4.6.7.10.19.

Y. oleracea spadicea. 12.

Y. oleracea modesta. 15.

Y. oleracea marica. 19.

Gen.—GoLUNDA.

G. ellioti. 1.2.4.5.6.7.11.15.19.22.27.

G. newera. 18.

G. watsoni. .3.10.12.24.

Gen.

—

Chiropodomys.

C peguensis. 17.
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Gen .

—

Apodemus.

-A. sylvaticiis rusiges. 15.

Gen.

—

Mickotus (Alticola).

M. (A), roylei. 15.23.

Gen.

—

Nyctocleptes.

N. cinereus. 14.17.

Gen.

—

Cannomys.

C. badiixs. 20.23.25.26.27.

C. pater. 16.29.

C. castaneiis plumbescens. 14.

Gen.—ACANTHION.

A. leucurus leucurus. 1.2.5.9.10.11.12.15.18

A. leucurus cuneiceps. 3.24.

A. hodgsoni. 27.

A. klossi. 16.17.

Gen.

—

Atherurus.

A. maorourus, 17.

Gen.

—

Lepus.

L. ruficaudatus. 15.19.21.23.26.27-

L. nigricollis. 5.6.8.9.11-22.

L. singhala. 13.18.

L. simcoxi. 1.2.4.7.

L. dayanus. 3. 10. 12. 24.

L. raahadeva. 7.

L. peguensia. 16.20.

Gen.

—

Oghotona.

•0. roylei. 15.23.

UNGULATA.
Gen.—BiBOS.

B. gaurus. 5.6.11.

Gen.—PsEUDOiS.

P. uahoor. 23.

Gen.—Capricornis.

C. sumatrensis milne-edwardsi. 17.29.

Gen.

—

Nemorh^edus.

N. goral. 15.

Gen.—Tetracerus.

'T. quadricornis. 2.5.7.

Gen.—Antilope.

A. cervicapra 1.5.10.11.24.
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Gen.

—

Gazella.

G. bennettii. 1.3.7.10.21.24.

Gen.—MuNTiACUS.

M. grandicorais. 14.16.17.20.25.

M. vaginalis. 20.23.27.

M. aureus. 2.7.15.

M. malabarictis. 6.11.18.

Gen.—Axis.

A. axis axis, 5.6.7.11.

A. axis ceylonensis. 18.

Gen=—EusA.

R. -unicolor. 5.11.15.17.18.22.27.

Gen.—MosCHUS.

M. moschiferus. 23.

Gen.—MosCHiOLA.

M. meminna. 6.11.13.18.

Gen.

—

Tragolus.

T. ravus. 17.

T. canescens. 17.

Gen.—Sus.

S. cristatus cristatus. 5.8.10.11.18.20.22.27.

S. cristatus jubatus. 17.

Gen.—DiCERORHINUS.

D. sumatrensis sumatrensis. 17.

Gen.

—

Manis.

M. crassicaudata. 3.6.8.9.11.13.18.19.

M. pentadactyla. 16.29.
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ANGLING AROUND BOMBAY.

By G. D. Traylen.

_

Of Votaries of the Rod resident in Bombay, comparatively few practice or
give thought to this form of recreation, although excellent fishing is within easy
reach of anyone seeking it. It may be that it is not generally known what fish
are to be taken, where to look for them, or what gear to use ;" others again may
possibly have made an attempt, but owing to their venture having been made at
the wrong time and place, results were not conducive to further trial. In as few
words as possible I will endeavour to write down my experiences regardinf' •

Firstly, the Fish which may be taken. Secondly, Places where they may be found
and lastly, Suitable Tackle, and Lures.

The Bahmin {Polynemus tetradactijlis), local vernacular, "Raos," comes easily
first as a really good fighter who gives excellent sport. He takes the lure with
a rush, gives several runs, and is not one's fish until actually in the boat, more-
over he is good for the table.

Quoting the late Mr. Afalala, as an authority, "the Bahmin is stronger weight
for weight than the Salmon, quite as game and without the vice of sulking ".

The Begti {Lates calcarifer), local vernacular " Dungara" or "Kajura", known
in Southern India as the " Nair " is another excellent sporting fish.

When angHng for Bahmin and Begti one occasionally is taken by a " Seer";
this seldom happens, as he rarely comes into the estuaries, but the " Gobra "

or Rock Cod, the " Tamas " a species of bream, the " Powla "of the Shad family

will take the same lure, a small Shark sometimes bolts the bait, and if too near
the bottom, a repulsive species of Eel will intrude, and give some trouble in

cutting away and bending on fresh gear. I limit further remarks to the Bahmin
and Begti, these two fish being best worth attention.

The Bahmin may be taken anywhere in Bombay Harbour and round the

Coast, where a strong current runs over rocks. The Shoal at Sunk Rock Beacon

is a favourite haunt, but he will be found off the Prongs Light House and in the

openings through the reef which extends from Colaba to Malabar point ; at the

Kansas Rock or Gull Island, the Shoal at Middle ground Battery, at Tucker

Beacon, Hog Island, and as far up as the rocks at the Customs Bandar, Thana,

and he no doubt feeds at other places in the harbour where the tide runs

strongly over a rocky bottom. Though Bahmin may be present, one never

gets a run excepting at the very end of the flow at slack water and during the

whole of the Ebb tide.

From August to October he will certainly be in evidence at these times of

tide ; From November to May he is somewhat irregular in attendance, in June

and July he may possibly be present in force, but few would care to venture

in the early part of the monsoon, because of Squalls and the heavy combers

which roll over the Shoals. Sometimes the Bahmin comes up stream in

numbers, and takes voraciously for about an hour or hour and a half, at other

times he takes right down to the last of the ebb, so that one need not be dis-

couraged should there be nothing doing for an hour or so after anchoring, for

he well repays a Uttle patience. I have already stated that the Begti is occa-

BionaUy present in Bahmin waters, but in the monsoon months he ascends the

creeks and rivers and will be found beyond Kalyan, a good pool for Begti during

August and September is near the Railway Bridge over the Uhas nver at

Kalyan going north, i.e., towards Titvala, this pool will be seen on the eft hand

side of the bridge and near the right bank of the river. A deep ^li;^""«'/'^'"^"gj

the rock opens out into a broad reach in appearance somewhat like the necK

of a bottle, and the pool is just where the neck joins the shoulder. Un!^ one

has a boat it is better to approach from the left bank and cast from the rocks A

small silvery fish which the native fishermen will procure, or a live prawn, Uoatea
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two to three feet beneath the surface are the best baits, although a spoon or

silver devon will answer when the stream runs strongly. Heavy fish of 20
to 30 pounds are taken here. Begti frequent many other places on the Bassein

Thana Creek, the rocks where the stream narrows near the Collector's bungalow,

Goa Bundar, the rocks in main stream Parsick, the small creek which runs under
the Railway Bridge at Mumbra and two places further up that creek, one being

the rocks opposite Diwa and the other the pool immediately below the stone
" bund " rather less than a mile higher up (it is desirable to have a boat to ne-

•gotiate this creek). In the main stream from Mumbra to Kalyan there are

several rocky shoals, notably one about a mile below Kalyan and another close

to the new bridge which leads to Bhiwindi. Undoubtedly the Begti is in

the river from its mouth to the higher reaches, and many other likely spots

might be found by drifting down stream on the Ebb near low water, taking

bearings of those places where rocky obstructions create a rapid stream, for

Begti appear to feed near the exits of passages through boulders and in the eddies

caused by such obstructions.

The question of Tackle is productive of unlimited controversy, most Anglers

iave their own theories and favourite rod^, but it necessarily follows that as

all men are not physically the same, a rod which the one handles with ease

would be too heavy and fatiguing for another less robust. When fishing from
a boat in salt water, rods are subject to rougli usage, and unless one is particularly

careful, sun, wind and weather plus occasional collision with the boat or its

fixtures and, last but not least, the pull of the stream plus that of the fish will

speedily put a perfect weapon out of gear.

The ordinary shop " Sea Rod " appears to be made specially for the Cod,

Plaice, etc., found in home waters, and is no more suitable for Bahmin and
Begti than it would be for Bass. Almost any rod will serve providing it is

sufficiently stiff to comfortably carry the weight of sinker and lure plus the pull

of the Stream. Without deflecting more than about 300, it should bend through-

out its entire length, for many rods I have seen in use have had a good top,

l)ut being too stiff in the butt joint the result has been a break when the

Bhamin has made one of his sudden rushes, or when giving him the butt prior to

gaffing. For preference, I would choose a two jointed rod with whole cane

butt and green heart top, in length from 8"6 to 10 feet and sufficiently light

to enable one to make a cast of about twenty yards with one hand.

If the corkgrip is tightly wound over for about twenty inches, with strong

liemp cord, it makes a firm hold in all weathers. In play it should bend in a

half circle or more from butt to top, and not merely from middle to top in the

form of a hook with a long shank ; the reason for this will be appreciated when
one is playing a Bahmin whose steadfast purpose is to run under the boat and
cut the line, or bore for the anchor rope to the same end. The Bahmin has

no teeth, but his mouth has a hard bony ridge serrated like a file and he is fre-

quently held by one barb of the hook catching under this, it is the spring of

the rod which secures the hook hold and the hook becomes free as soon as the

net or gaff takes the weight of the fish. Too supple a rod is not desirable for

two reasons. ' A ' one has to remember that frequently the fish are on feed for

only an hour or two hours, and too supple a rod means longer time in getting

him to net and many chances are lost. ' B ' it is rather a tax on the good
nature of one's companion, if fishing in company, it being expedient that all

other lines shall be reeled up when a Bahmin is being played. A good Calcutta

Ringal (Bamboo) silk lapped in two or three places in each segment, the butt

packed and lapped with good hemp cord for about twenty inches, good brass

Tsinch fittings and " Snake " rings of copper or brass wire (not iron or steel)

"will render good service. The winch or reel should have a large drum for

rapid i-ecovery of line, Nottingham pattern reels with optional check and line

guard are excellent, size not less than four inches and five inches for preference ;
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T)rass lining is desirable as it almost eliminates the chances of a jamb. Those
Anglers who have reels of the old pattern with small centre spindle, may get
useful work from them, if a few yards of stout blind cord are first wound on the
spindle before reeling on the backing Une. The importance of gettinff line back
quicldy when the fish rushes towards, mstead of from , the boat when struck,
is obvious, especially as one does not know whether or not the hook is fairly
home or merely engaged with the hard bony ridge he has in lieu of teeth and
gums.

It is desirable to pay particular attention to the business end of the line.

Escheio gut and Gim]), and mount all hooks on fine steel wire, for the Bamin
Is an adept at gymnastics and his gyrations are fast and furious in his endea-
vours to bottom and, aided by the rocks, rub the annoyance from his jaws

;

lie will also bore away head down and repeatedly thrash the trace with his

powerful tail. This matter may be considered as of vital importance, for unless

a good hook hold is secured, all else is of Httle consequence. Stout " Eyed
trebles " are very satisfactory in use and numbers 3 and 4 the most useful sizes.

The hook 7mist be stout or it will straighten out in placing an average fish of

seven pounds weight. A very useful method of mounting hooks, is to twist

a loop in a short length of steel wire, this loop being sufficiently large to pass

easily over the eye of a treble and down its shank, the free end of looped wire

should be turned twice and secured through the eye of a second treble, so the

looped mount should measure over all about one and half inches from top of

loop to top of eye, a pair of round nosed pliers is a useful tool for this purpose

and also for bending on wire traces to swivels.

In using hooks so mounted, foi- Bahmin take an unmounted treble we

term the Lip hook, pass the loop of mounted treble over the eye of lip hook,

the trace is attached to this Hp hook, one barb of which is passed through the

nose of live bait, and one barb of mounted hook is inserted in the side of bait

between the pectoral and dorsal fins. The Bahmin invariably attacks the head

of live bait, if spinning live or dead bait the loop of a second mounted treble

may be passed over the first mounted treble and one barb be inserted in the

bait, midway between the Ventral and Caudal fins, so as to curve and to make

it spin. This tail hook should always be used from August to November, as

Begti and Seer are then occasionally present, and as they make a rear attack,

the lure should be so guarded. Without diagrams, this description has neces-

sarily become somewhat lengthy, but I think the importance of a good hook

hold is paramount and the merits of this particular method of mounting

is, that it is extremely simple and convenient, moreover, one can depend

upon it.
, I • u TV--II- "

For traces, I do not think there is any thing better than steel vnve, KiUin

wire is very good, and so is the wire from galvanized steel rope, this may be

obtamed in all sizes, and a six foot length will provide a number of good traces

and hook mounts, besides giving one's servant a httle amusement m untwistmg

and separating it. A useful form of trace is about two feet of stout wire bent

on to a double swivel at one end, a single swivel at the other, to the smg e

swivel attach about four feet or less of fine wire the free end bemg bent on to

the eye of the hp hook already described. The We ght or «mker mv^ not be

forgotten, as so much depends upon having the bait at the right dep L The

Tide Tables given in the daily papers show the great variations in n.e and faU

and the strength of stream naturally varies ..th the height of t de. A conven

ient type of height is an oblong of 2x ^ inches with holes at tl^^ ^^ °I> ^°[;

ners through which a length of line folded to form a six inch loop, one end of the

weight, and another loop of about an inch at t^^,.^*'^^'^,!"^:!
'f r^^u red

is bent through the double swivel and serves for adding ex rawigh^^^^^^

the free end 5f casting line
^if^^f^^^^^^J^^ZS'^^^^^^^^

-also serves the purpose of an anti-iauKer wun.u i

16
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from twisting. Sinkers may be made of aluminium, brass, and lead ; several of

different weights are necessary, from aluminium which is extremely light to leai
weighing up to six ounces, of course, any other form of sinker will answer the

purpose, but the thin metal "anti-kinker " should not be omitted for in practice

the comfort of it will be appreciated. Of Lines there are many, a very useful

one is a length of about twenty-five yards of number 3 or 4 plaited silk dressed

line, bent on to 100 yards of plaited flax backing. One can cast out twenty
yards or so of silk dressed fine with a turn of the wrist, and the " anti-kinker

"

referred to above ensures it coming back without twist, every time.

When using live bait, the boat man will procure such in advance or will catch

them with hand lines when the boat is anchored at the place one is anghng
from ; it is always expedient to take a few mullet of about four inches, to

provide against a shortage of live bait ; they are generally procurable in the

bazar and may be spun on the same mount. In August and September a four

inch Silver Devon or a two inch spoon is possibly the best lure on a strong tide,

and live bait or spun mullet if there is a tide of less than six feet. As the

bottom over most shoals is particularly rough and scraggy, it is better not to

cast when the tide is low and weak, but to use a float to keep one's gear from
fouhng. The float should be so arranged that it may be easily released when
one has a run, a fixed float meaning almost certain disaster.

When the Bahmin is present in force and on the feed, he takes anything going

without being particular as to the manner in which it is offered, at other times

he has to be searched for and humoured. When the stream is running strongly

one has only to pay out line a few yards at a time with a sink and draw
motion, the stream carries out the lure, and the Bahmin will make
his rush. By this method one is always covering the same stretch of bottom
backwards and forwards.

When there are fewer fish about, one needs to cover more ground and search

for them, rather than to hang out ones line in the hope that he will come along

presently—here let me digress with a note of warning; never to lay down a rod,

.

with a baited line in the water, unless first taking the precaution of securing the

butt, for at any moment a rush may come, and the rod be snatched from,

the boat. An effective and kilhng method of searching water may
be explained by referring to the dial of a watch and to assume one's boat is

anchored in the centre with the stream running strongly towards 12 o'clock ;

swing in the bait and let out from 20 to 25 yards of line, then with the left

:

hand draw in a yard or so of line at a time with a sink and draw motion, coil

up line on seat of boat then cast out about 20 yards or so, so that lure strikes-.;

the water at about 7-30. The bait sinks with a curve and then rises with a
curve at about 10 and swings round to 12. Recover fine as before and try the

same cast at 5-30, the bait will sink and rise and continue round to 12 again.

.

If not taken, repeat these casts and in successive throws reduce the radius a
yard or so at a time, until all the water in f of a radius of about 20 yards near

the boat has been tried. If no result, leave line out at 12 o'clock, secure the

rod, and rest a few minutes, for it will be fairly safe to assume that no Bahmin

.

are present, otherwise in the area of water covered a touch would be almost;

certain. Sometimes he takes a devon or spoon immediately it touches water,

but in most instances, his rush is made when the lure is rising on the upward
curve. One must be particularly careful to feel the lure when it is at right

angles to the boat, that is about either 9 or 3, as if the current is not strong

and the weight is hea^^y one catches the bottom and this means loss of part

of fine with its appendages. If one has the bad luck to get so caught, it is

sometimes possible to get free, by puUing the fine nearly taut and to put the

helm over so that the current will swing the boat over the entangled bait, when
an upward puU immediately over it, will often effect its release. To get in to

the proper position to perform this operation, it may be necessary for the^

I
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boatman to unhitch and pay out a few more yards of the mooring rope and itIS expedient to be sure this means is provided for when anchoring ^ someboatmen would let out all the cable at the start
OccasionaUy one will observe Bahmin rising and swirling all round the boatand yet not get a run, at these times plenty of natural food mav be in the waterand he has no use for one's carefully prepared lure, however a nice prawn or asmall spoon or Silver Devon cast at right angles to the boat, will sometimes

induce him to make a mistake.
Sea water is particularly rough on tackle ; on returning home it is a good plan

to drop all hooks, traces and artificial baits into a basin of wat<?r in which a littlecommon washing soda has been dissolved ; after a few minutes, remove, drain
and hang up to dry, then oil and put away for further use. Line should be reeled
off into a tub of fresh water, be left to soak for half an hour and then be drawn
through the hand to remove as much water as possible and afterwards be wound
on a Une-drier and then be left in a draught until dry ; unless this is done, line
quickly rots. Rusty steel mounts and traces are not safe to use, nothing will
emphasise this more forcibly than the loss of a fish which has made a good
fight and in the end has gained his freedom through defective tackle.
In conclusion, I might say, few boat-men can be trusted to use the gaff; in spite

of coaching they will strike at, instead of pull into, the fish. They make better
use of a landing net. The average weight of Bahmin taken in the Estuary is

seven pounds and fifteen pounds is the hmit, out at sea they run heavier. The
tackle described and methods of use are not claimed as being
the best, they are at least effective in all round practice and ensure sport.

At Sunk Rock, one may often observe the Light-keepers haul in fish after fish,

by means of a stout pole with a length of signal fine to which is attached a
yard of stout brass wre, and for lure a six inch Silver Devon ; they are out
to catch, and the fish has no chance, but is simply hauled round to the net if

well hooked. Any one with almost axij sort of tackle will catch Bahmin at

times, but there is little satisfaction in going for them with gear which would-

hold a whale. The Bahmin is a really good sporting fish, he stands up to one

and fights to the last and there is satisfaction in knowing that the light strong

tackle one is using takes fish when coarser gear does not; moreover, after

playing a fish he sometimes gets the best of it and is never ours until he lays

kicking in the bottom of the boat, his big eyes seeming to expi'css astonishment

at finding himself there. A blow on the head puts him out of his misery, and

it is well to remember this, especially if a " Gobra " comes to the net, as this

fish hves for some hours out of water and one is apt to regret should he be

ound gasping in the basket when arriving on shore. Bahmin, Begti, Seer

and Gobra are quite good for the table, one's friends appreciate freshlji caught

fish and whf^n a good catch has been made there are Hospitals and other

Institutions where such gifts are welcome, thus we may have the satisfaction

of knowing that although our sport has entailed the taking of life, the victims-

have in the end fulfilled their natural destiny.
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A LIST OF DR/\.GONFLIES PROM MAHABLESHWAR.

By Major F. 0. Fkasee, i.m.s.

I believe that I am. correct in saying tliat the Mahableshwar Hills have
mot yet been worked for Dragonflies, so profiting by an enforced stay in

India owing to having been granted Home leave, but no passage
wherewith to avail myself of it, I decided that it would help to

\pas8 away the weary period of waiting if I made a short odonatological

isurvey of the above mentioned Hills.

The period embraced was from the 20th April to the 1st May which being

-the ultra dry season, it must be confessed, was not the best possible time

-of the year for such a survey. However the amateur collector in this

oountry can never be more than an opportunist as he is transferred far

-too often ever to be able to make a complete pro-annual survey of any
district.

Mahableshwar, in spite of its high annual rainfall, is singularly dry
and the only water I found was a small, rather dirty, artificial lake used
exclusively as a dhobikhanah and a stream which resulted from the water
•percolating through the band which encloses the lake to the west.

This stream meanders for but a short distance in the dry season and may
be said to terminate at Lingmala, two miles from Mahableshwar, where
i;he water, if the stream has not run dry (The bed of the stream was dry
this year at the foot of the Falls) topples over into the ravine at the head
of the Yenna Valley.

Only one species appears to breed in the lake, but most of the other

dragonflies breed in the stream whilst a few ascend from the plains below.

A break in the river at Lingmala, a height of about 4,000 feet, creates

a gap between the fauna of the hills and that of the plains and also appar-

ently isolates a number of plain species which have followed up the

Tetreating line of water as the stream fails from below upwards. This

following up of tlie retreating line of water probably accounts for so many
of the plain species enumerated below, attaining to such great altitudes,

which in many cases is more than double that of any previously recorded.

Their isolation is important as it should eventually lead to some differen-

tiation and specialisation, but except for a local race of Aciagrion hisopa

and a brilliantly coloured form of Orthetrum chrysostigma, I failed to find

any sign of this taking place at present. It is possible however that a new
Caconeura which I found to be moderately common along the aforemen-

tioned stream, is an oft'shoot of a form common to the Southern Hills and
'Ceylon. This new species T have named after Dr. Annandale, the present

"Director of the Zoological Survey of India.

Systematic.

Aeshnlnae.

1. Anax guttatus, Burm. Only 3 males seen, 2 of which were hawking
over the stream and the third was settled on a tree bordering

the road above the lake.

"2. Anax immacvlifrons, Ramb. Very plentiful, indeed more so than I have
ever seen it elsewhere, a circumstance which is probably due to

the confined limits of its breeding places.

Many males were seen at any one time and females which
are usually rare, could quite occasionally be seen in the act of

ovipositing. They were so shy and wary that it was only by
taking an unfair advantage of them as they were partially
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Bubmerged in the act of ovipositing, that I managed to take
three specimens. In every case the male attended the female
hovering m the air about a foot above it and driving ofl- other
covetous males. The capture of the females quite failed to
scare away the protecting males, which with fine courage
returned again and again to the spot until their very persistence
invited capture.

The dimensions of this fine insect are as follows :—
Male: length 77 mm., expanse 110 mm., hindwing .02 mm.,

abdomen .52 mm., antenodal nervures to forewing 17/18, hind-
wing 11/14. Female : length 82 mm., expanse 128 mm.,,
hindwing 60 mm., abdomen .57 mm., antenodal nervures fore-
wing 21/23, hindwing 15/16.

Gomphinse.

3. Ictinus, sp. One male seen along stream. It was probably I. rapax.

Libellulinae.

4. Pot077iarchaobscura, Ravah. Only a few specimens seen which were
perched on twigs in jungle below the lake band.

6. Orthelrum sabina, Drury. A few specimens in reeds and grass along
the tiver banks.

6. Orthetrum chrysostigma, Brauer. Moderately common along river

banks in the vipper reaches of the stream and especially so in

a swamp below the lake band. Adult males were a bright blue

all over but younger specimens had the thorax pale olivaceous-

green marked with black. The species was frequently seen

pairing and ovipositing in the stream.

7. Orthetrum pruinosum negledum, Ramb. Several males seen along

upper part of stream, all freshly emerged and not markedly

pruinosed.

8. Diplacodes t'iivialis, Ramb. Very common everywhere about the

hills, settled on the ground or hovering close over its surface

on roadsides, in open waste places and more rarely in the

jungle. Only a few were seen along the course of the stream

but it was common on the shore of the lake. Old specimens

were markedly pruinosed, the eyes were a deep ultramine blue

and the stigma was blue from pruinescence.

9. Neurothemis intermedia intermedia, Ramb. Common in the jungles,

usually settled amongst grasses or reeds.

10. Crocothemis servilia, var erythroea, Fabr. Only a few males seen

of this yellow variety and these usually around the shores of

the lake.

11. Trithemis aurora aurora, Burm. A few of either sex seen over a

pool at Lingmala, 4,000 ft. This was the extreme linnt of the

water and that the insect was not seen further up the stream

seems to prove that it had followed up the retreating water and

thus attained to an extraordinary altituc^.e for such a typical.

plain species. c ..i „ i„u
12. Trithemis festiva, Fabr. Common along the stream. Se^";' « '"

males were seen strikingly marked with y«"°«'
^"^f^^^^.f; ^ '^l^

and in only a few of the adults were these markings fully

13. Tri^ldrbyi hirbyi. Selys. Four males
^/^.w^rial^rband

which was on the roadside immediately
;^;1'^"J'?^ ^vo the

and the others sporting themselves on t^''^^^^^,;,^;,

"^Ji^
"j^ 'j

Linamal , Falls. They were very wary as usual and 1 la.kct



•542 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXVII.

to catch any. The orange fascia on the wings was very exten-

sive and combined with the brilliant red of the body, rendered
the insect a most conspicuous object.

14. Trithemis pallidinervis, Kirby. Only a single female taken which
was perched on a twig on the lower slopes of Oonnaught Peak
4,300 feet. . No others were seen, the occurrence of this insect

at such an extraordinary altitude must be very rare.

15. Bradinopyga geminata, Ramb. Only a single female seen which
was occupying a typical situation for this insect, on trap rock.

Its cryptic colouring harmonised so well with the grey granite

that had it not shifted its position I should have failed to

notice it.

16. Pantala flavescens, Fabr. Moderately common. Usually seen.

hovering over roads and open spaces throughout the hills. I

saw one in the Gymkhana garden one evening, hawking mosqui-
toes until it was quite dark.

17. Tramea limbata, Ramb. Not common. A few specimens seen in

company with Pantala in similar situations to that insect and a

single specimen taken beside the stream. The ground colour-

ing of the abdomen in this male was more nearly crimson than
. reddish-brown. The basal wing marking was simple.

18. Tramea basilaris burmeisteri, Burm. Common in company with

Pantala. A very familiar insect along all the roads in Maha-
bleshwar.

Gorduliinse.

19. Epophthalmia, sp. Several specimens seen, usually flying high or

swiftly along the roads or in open spaces in the jungles. I

failed to take any but they appeared to be E. frontalis.

20. Macromia cingulata, Ramb. Several seen but only one male
captured. The dimensions and appearance of this specimen

compare closely with my specimens taken in Poona and are as

follows :

—

Length 61 mm., hindwing 37 mm., abdomen 45 mm. ante-

nodal nervures to forewing 12, hindwing 8. Stigma black.

Costa black for its inner three quarters. In addition to the

usual markings on the abdomen, there is a moderately large,

basal, lateral bordering spot of yellow on the 9th segment.

Libellaginae.

21. Rhinocypha bisignata, Selys. Only 3 specmiens seen, 2 males and

a female, taken over a pool at Lingmala. They do not difl'er

more from type than can be explained by the usual slight varia-

tions inherent in members of this sub-family. This species is

usually taken at an altitude of from 2,000 to 2,500 feet, whereas

Lingmala is at an altitude of 4,000 feet.

22. Ceriagrion coromandelianum, Fabr. Only a single specimen seen, a

male which was settled on grass beside the stream.

23. Agriocnemis pygmcea, Ramb. Uncommon. A few males and a female

taken over a shallow pool beside the road, immediately below

the lake band.

24. Ischnura aurora, Brauer. Not uncommon amongst low grass and
herbage beside the upper part of the stream. In all the males,

there is a triangular or oval, black spot at the apex of the 6th

abdominal segment Avhich may or may not be connected to the

apical, black ring. At the base of the 8th segment, there is
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a black, triangular marking and in some specimens the apex of
the 7th segment bears a blue annule, incomplete in the middle
of dorsum. This blue annule in one specimen, is indicated by
two minute blue spots lying within the black, and there are
two similar spots of blue lying within the black on the dorsal
surface of the 10th segment.

25. Paeudagrion decorum, Ramb. Only a single female seen, no males
seen or taken.

26. Pseudagrion hypermelas, Selys. Moderately common along the
upper reaches of the stream.

27. Aciagrion pallidum, Selys. One female taken in dense jungle near
the upper part of stream.

"28, Aciagrion hisopa, race krishna, nov. The ground colouring of the
prothorax, thorax and of the post-ocular spot is a deep lilac blue,
which unfortunately fades after death or in alcohol. In the
male the last 3 segments of the abdomen are of a royal, purplish
blue, with, in a few specimens only, a small, elongated spot of
black on the sides of the 8th segment. There is also quite
occasionally a basal and mid-dorsal marking of black on the
10th segment. The ground colouring of the female is a pale greenish

yellow, the 9th and 10th segments only being roj'al blue. Occasion-

ally the apical border of the 8th segment is blue and frequently

the basal third of the 9th is black, so that the blue on the 8th is

enclosed and appears as a broad, blue annule.

Prior to a series of heavy thunderstomis, on the 23rd May,
a large number of these insects emerged from the water. In their

teneral condition they were useless as specimens, and so a few days

later I went to collect the adult specimens, but found the insects

quite scarce, especially the females which had apparently penetiated

into the surrounding jungle.

Incidentally I may mention that I have often noticed that tue

simultaneous emergence of a large number of dragonflies infallibly

portends heavy rain. This emergence was not a coincidence as two

other species participated at the same time. What obscure instinct

prompts this quickening, it is hard to say, but it is certain that

insects, as a rule, can give a far better forecast of the monsoon than

our most talented meteorologists.

.29. Copera marginipes, Ramb. Common. Large numbers of white, teneral

specimens appeared on the same date as the previous. They

frequented the scrub lining the banks of the stream throughout the

whole of its course.

SO. Caconeura annandalei, sp. nov. Males moderately common, females

very rare, especiallv after the 23rd May, on which date most of the

species emeiged. No adult forms were seen until ihe 2()th.

Male- Length 35-5 mm., abdomen 29 mm., hindwing 20 mm.,

postnodal nervures, forewing variable 13/16, hindwing constant 12.

Head • labrum ochreous with a black spot at the base ;
sides of face

pale rest of head velvety black, except in not fully adult forms m

which there is a more or less obscure reddish line traAci-suig the

vertex at the level of the anterior ocellus. Eyes olivaceous brown

above, pale green below and with a broad, equatorial belt of brown

separating the two colours abruptly.
. . , •

1 4. u^,„

Prothorax jet black in adults but with a spot of bnght yellow

m younger forms, in continuation of the huracial hue.

Thorax black marked as follows :-bright red, narrow, humeral

bands with a golden sheen which taper posteriorly., two broad.
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yeUow bands on the sides separated by a diffuse band of black. The-

upper band, especially in adults, is clouded with ochreous approxi-

mating to red in some specimens.

Legs black with a yellow annule at the base of the femora and
a bright yellow stripe in the length of the extensor surface of the

tibiae.

Abdomen, ground colour white or creamy, marked broadly with

black. The latter obscures most of the ground colouring on the

dorsum and sides but small basal spots are left on the 2nd to 7th

segments and the ventrum and middle portion of the sides are

yellowish. There is a very fine, middorsal, ochreous line on the 2nd
to 4th and sometimes 5th segments.

Wings hyaline ; stigma pale-brown. The nervure ah is vestigial in

all specimens and Cir is only 3 cells in length.

Anal appendages robust black and not differing from the generic

type.

The teneral male approximates to the colouring of the female. The
humeral and lateral bands are creamy instead of red or ochreous.

The white colouring on the abdomen is more in evidence and there-

is a broad, creamy white stripe on the vertex of the head replacing

the obscure reddish one. The black on the thorax has not the deep

velvety appearance of the adult. The superior anal appendages are

white.

Female : Length 35"5 mm., abdomen 30 mm., hindwing 20 mm.,
post nodal nervures, forewing 13/15, hindwing constant 12.

Markings very similar to those of the male but no other colouring

save ivory white and black. The labrum dirty white or brownish.

The humeral line white and broader than in the male. The basal

spots on the abdominal segments are larger and form almost com-

plete, basal annules. The black encloses an obscure, white spot at

the side of the apex of each segment and there is a creamy white,

middorsal stripe on segments 8, 9 and 10. The apical borders of the

10th segment and the anal appendages are white. A fine, middorsal

pale broAvn stripe on all segments from 2 to 7.

Hab. Settled on ferns, grasses or twigs along the whole length of

the stream from its origin to Lingmala. Females keep to the jungle

in the near neighbourhood.

Chloroneura quadrimaculata, Ramb. Common around lake ;
generally

keeping to the shelter afforded by the stone walls. Found also in

various sections of the river where it passes through ravines. A good

number were seen at Lingmala. Mr. F. H. Gravely has found this

insect in the Yenna Valley so that it apparently has a continuous

distribution from Mahableshwar 4,500 ft. to Satara, ca 2,500 ft. I

have traced its distribution from Satara to Khandala at the top

of the ghat overlooking the Bombay plains from which latter however
it is absent. 2,000 ft. I believe is about its lower limit.
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BOMBAY NATURAl. HISTORY SOCIETr'S
MAMMAL SURVEY OF INDIA, BURMA AND CEYLON.

Report No. 33, High Wavy Mountains, Madura District.

By R. C, Wroughton, k.z.s.

Collection . .

.

Locality . .

.

Date
Collected by
Earlier Reports :

—

No. 83.

High Wavy Mountain.
May 1917.

S. H. Prater.

For previous reports, see Vols.
XXV., pp. 472, 1918, and XXVI.
pp. 1025 & 1031.

This Collection was made by Mr. S. H. Prater for the Mammal
Survey. The area dealt with is very restricted, comprising about
10 square miles. The locality is the small town of Kambam and a

Forest Hut and clearing 10 miles away by a Forest Road, on top
of a precipitous hill, i.e., the High Wavy Mountain,

The area is described by Fr, Blatter elsewhere in this Journal

(Vol. XXV., p. 290) from' which I extract the following :—
The lower slopes of the mountain are well covered with deciduous

forest above which is a belt of bare, rocky grass land.

The top of the hill consists of an undulating plateau, at about

5,100', perhaps 15 square miles in area which is entirely covered

with a continuous dense evergreen forest which runs down in long

irregular shaped masses for a considerable distance into the valleys

on either side.

The very great proportion of the specimens were taken at

Kambam, and though of interest from the point of view of distri-

bution, e.g., in the case of Leggadilla dva, there is nothing new to

the list of the Survey.

Among the 20 specimens from the mountain however are two

small animals which seem to be rather young'; iinfortiinately only

one skull accompanied the two skins, and still more unfortunately

this was destroyed in cleaning and it is now impossible to even place

the specimens generically with any confidence.

The following in alcohol accompanied the other specimens :—

Cynopt. S'phi7ix,Yah\ ... 1 Funamb. joahnamm, L. ... 1

Hippos, atratus, Ke\ ... 7 „ .mblineat us, Waterh. 1

Megad. s. horsfieldi. Bljth 1 Tatera aivien,Wa.tevh. ... 1

Pipist. mimus, Wrought. 4 Millardia meltada, Gvay ^ ... 2

Taphoz. longimanus, Hardw. 2 Rattus r. wroughtoni, Hint. 1

Orocidtira, sp 1 Legadilla siva, Thos. & \ly\. o

Leggada booduga, Gray ... 4

,17
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Including these the Collection contains 125 specimens of 24

forms divided among 21 genera.

(1) Macaca sinica, L.

The Bonnet Monkey.

(Synonymy in No. 5.)

Kambam, (S 3, $ 1.

(2) Cynoptertjs sphinx, Vahl.

The Common Plantain Bat.

(Synonymy in No. 4.)

Kambam, cJ 3, 5 1.

(3) Megaderma spasma hoksfieldi, Blyth.

The Malabar Megaderm.

1863. Megaderma horsfieldi, Blyth., Cat. Mamm. Mus., p. 23.

1918. Megaderma spasma horsfieldi, K. Andersen, A. M.N. H., 9. 11.

p. 384.

High Wavy Mountains, d 1, $ 1.

This species was also obtained by the Survey in Dharwar, Kanara and
Coorg. In the Reports on these collections it was entered as 31. s. iri-

folium. The present sub-species was differentiated by K. Andersen in 1918

(A. M. N. H. 9 11, p. 93).

(4) Lyroderma LYRA, Geoff.

The Indian Vampire Bat.

(Synonymy in No. 1.)

Kambam, tS 1.

(5) HipPOsiDERUS AXRATUS, Kelaart.

The Ceylon Leaf-nose.

1852. Hipposiderus atratus, Kelaart, Prod. Faun, Zeyl., p. 16.

Kambam, d 2, $ 4.

This form has already been taken by the Survey in Ceylon, Bengal and
Tenasserim. It was recorded however in the Reports asfulvus. It was
conceded specific rank by K. Andersen in 1918 (A. M. N. H. 9. 11, p. 380).

(6) PiPiSTRELLUS MiMUS, Wrought.

The Southern Divarf Pipistrel.

(Synonymy in No. 1.)

(7) Taphozotts longimantjs, Hardw.

The Long-armed Sheath-tail.

(Synonymy in No. 6.)

Kambam, c? 1, 5 2.

One of these specimens appears to be a partial albino, a phase which
seems to be not uncommon in this species.

(8) Pachyuka, sp.

The Musk-rat.

Kambam, d 3.
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(9) Herpestes fuscus, Waterh.

The Malabar Mongoose.

(Synonymy in No. 11.)

High Wavy Mountains, 5,000, cj 1.

(10) Herpestes edwakdsi ellioti, Wrought.

(Synonymy in No. 1) under Mungos mungo.

Mr. Thomas has given me the following note to explain the chante in
name above.

With regard to the name here used for the Indian Mongoose it has been
recently pointed out by Dr. J. A. Allen of New York, that the animal on
which the earlier names Mungos mungo were based was really a South Afri-
can Banded Mongoose, to which those names, both generic and specific
should therefore be transferred.

After careful examination of the literature concerned we are prepared to
accept this conclusion, which results in the old and well-known torn,

Herpestes again becoming available for the ordinary Mongooses.
With regard to the specific name of the Common Mongoose, we find that

the earliest available is edwardsi, which was given in 1812 by Geoffrey (Descr.

de I'Egypte. U, pp. 138, 139. 1812) to Edwards's figure (Birds, pi. 199, 1750)
of a specimen which lived in captivity in London and was clearly an
example of the common Indian species.

The indistinct stripes shown in this plate and mentioned in the descrip-

tion, are evidently merely the artist's method of illustrating the annulations

of the fur, so marked in the Mongoose.

(11) Canis naria. Wrought.

The South Indian Jackal.

Kambam, c? 1, $ 1.

This species has been taken many times by the Survey but is recorded in

the Reports (Nos. 5, 6, 9, 11, and 22) as C. indicus. It was separated from

that species by myself in this Journal, Vol. XXIV, p. 651.

(12) VULPES BENGALENSIS, ShaW.

The Indian Fox.

(Synonymy in No. 1.)

Kambam, J' 1, 2 !•

(13) RATUji-A INDICA MAXIMA, Schreber.

The Malabar Giant Squirrel.

1784. Sciurus maximus, Schreber, Saugth. IV
; p. 784.

1786. Sciurus malabaricus, Scopoli Del. Faun. Flor. Ins. 11, p. 8o.

1891. Sciurus indicus, Blanford, Mamm. No. 239. p. 3/2, var. 3.

High Wavy Mountains 5,000'—6,000', d 3, $ 1.

This is the first time the Survey has found this form of the common red

giant squirrel.

(14) FUNAMBULUS PALMARUM PALMARl'M, L.

The Madras Palm Squirrel.

(Synonymy in No. 2.)

Kambam, d 4 (I juv.), $ 3.
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(16) FfNAMBULtrs SUBLINEAXUS, Waterh.

The Malabar Pigmy Squirrel,

(Synonymy in No. 11).

High Wavy Mountains, (S 2, 5 2.

The species has already been taken by the Survey in Coorg.

(16) Tateba. ctjvieki, Waterh.

The Madura Antelope Rat.

1838. Oerhillua cuvieri, Waterhouse, P. Z. S. ; p. 66.

1891. Gerbillus indicus, Blanford, Mamm. No, 264 {partim).

Kambam, c? 5, $ 2.

This species has already been received from Bellary and Mysore, in the

Reports however it was labelled as indica, on the other hand the specimens

from <"Ieylon reported originally as cuvieri proved ultimately to be ceylonica.

The genus is dealt with in this Journal, Vol. XXV,' p. 40, et seq., 1917.

(17) MiLLABDIA MBLTADA, Gray.

The Dekhan Metad.

(Synonymy in No. 1.)

Kambam, (5 6, $ 2.

(18) Bandicota malababica, Shaw.

The Malabar Bandicoot.

(Synonymy in No. 6.)

Kambam, c? 1? $ !•

(19) GuNOMYS KOK, Gray.

The Common Mole-rat.

(Synonymy in No. 1.)

Kambam. J 6.

(20) Rattus battus wrotjghtoni, Hint.

The Nilgiri Tree Rat.

1918. Rattus rattus wroughtoni, Hinton, J. B. N. H. S. XXVI., p. 62.

High Wavy Mountains 5,000,' S 4.

(21) GoLUNDA ELLiOTi, Gray.

The Indian Bush Rat.

• (Synonymy in No. 1).

Kambam, c? 2 (1. juv.).

(22) Leggada, Sp. ?

Kambam, J 2 (6,000').

These two specimens reached here with only one skull and 1 regret to say

that was destroyed in cleaning. From a cursory examination of the un-

cleaned skull I believe they belong to the Genus Leggada. Both are young

and the only specimen at all resembling them is that of leggada famula.

I



MAMMAL SURVEY 01 INDIA, BURMA AND CEYLON. M.

(23) Legoada booduqa, Gray.

The Indian Wild Moiise.

(Synonymy in No. 1.)
Kambam, ^4, 9 2.

(24) Leggadilla siva, Thos. & Ryl.

The Mysore Leggadil.

(Synonymy in No. 9.)

Kambam, c? 4, $ 4.

The type was taken by the Survey in S. Mysore but no other specimenwas known until these arrived.

Report No. 84, Travancore.

By R. C. Wroughton, F. Z. S.

Collection

Locality . .

.

Date
Collected by
Earliek Reports

... No. 34.

Travancore.

... May to November 1915.

... S. N. Pillay.

For previous reports see Vol,
XXV, p. 472, 1918, and XXVI
p.1025 and 1031.

This collection was made for the Mammal Survey by Mr. R. S.

Pillay. It represents the Fauna of the Travancore State, which
stretches North and South, between the Sea and the Western (xhats

from the Cochin boundary, about ION. Latitude to Cape Coniorin.

There is nothing of outstanding interest in the collection ])ut it

is interesting to obtain specimens of true F. tristriaius (for the

fii'st time by the Survey).

Mr. Pilla}^ has in each case given the Tamil and Malayan names
and these are recorded in the Report.

I think the present is a favourable occasion to record the re-

appearance of Vivera civettina.

This animal was decribed by Blyth from Malabar so long ago as

1862 (J. A. S. B. XXXI, p. 322) and was then stated to be not

uncommon, yet from then till now no other specimen has been

taken until the Society obtained two which had lived and died in

the TrivandriTm Zoological Gardens.

The following is a detailed list of the forms in the collection :

they are 25 in all, divided among 23 genera:

—

(1) MaCACA 8INICA, L.

The Bonnet Monkey.

Tarn.:—Korangu ; Mah.—Koraiigu.

(Synonymy in No. 5.)

Boothaundy, ? 2.
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(2) PiTHECUS PRIAM, L.

The Madras Langw.

Tam.:—Vella Manthi ; Mai.:—Manthi.

(Synonymy in No, 13.)

Aramboli, S 1-

(3) Pteropus giganteus, Brunn.

The Indian Hying Fox.

Tarn.:—Vavval ; Mai.:—Vauval.

(Synonymy in No. 2.)

Trevandrum S 1; Chalay $ 2; Mudavarum d 2; $1.

(4) ROTJSEXTUS LESCHENATJLTI, Desm. ^

The Indian Rouset.

Tam. and Mai. :— Narichel (Bat generally).

(Synonymy in No. 11.)

Suchundrum, d 2, $ 1 ; Mylandy, ? 2 ; Terur, $ 1.

(5) Cynopterus sphinx, Vahl.

The Common Plantain Bat.

(Synonymy in No. 4.)

Vulany, d 2, ? l;Kalli, J 1, $ 1 ; Azhur, t? 1.

(6) HiPPOSiDEKOs sPBORis, Schreb.

Schneider's Leaf-nose.

(Synonymy in No. 5, under Dukhunensis
.)

Nagercoil
, d 3^ $ 1 ; Arambol, d 2, 2 6.

Dr. Andersen revived this name for dukhunensis as used in these Reports

(A. M. N. H. 9, 11, p. 383, 1918).

(7) Lyroderma LYRA, Geoff.

The Indian Vaj7ipire Bat.

(Synonymy in No. 1.)

Azhur, d !•

(8) Rhinopoma hardwickei, Geoff.

HardxoicJke' s Mouse-tail,

(Synonymy in No. 3.)

Marungoor, d 1, $2.

(9) Taphozotts melanopogon, Temm.

The Black-bearded Sheath-tail.

(Synonymy in No. 1.)

Nagercoil, $ 3 ; Cape Comorin, d 1 (no skull).

Suchnudrum, d 1, 9 4 (2 skulls missing), Bheemanagari, d 1

(no skull).



MAMMAL SURVEY OF INDIA, BURMA AND CEYLON. ,,l

(10) Pachytjra, Sp.

The Musk Rat.

Tarn.:—Nachali.

Trevandrum, $ 5.

(11) Felis affinis, Gray.

The Jungle Cat.

Tarn.:—Veruthuor Vallipuli ; Mai.:—Kauthu Vankeu.
(Synonymy in No. 1.)

Bheemanagari, 2 1 (juv.).

(12) Paradoxurtts NIGER, Desm.

The Southern Manoori.

Tarn. :—Maranany ; Mai. :—Pazhavunny.
Bhoothapaundy, 5 1 (juv.)

(13) LUTRA TARAYENSIS, Hodg.

The Smooth Indian Otter.

Tarn. :—Niru-Kuka ; Mai. :—Dalwai-Bek.

(Synonymy in No. 7 under L. macrodus).

Ankulam Lagoon, Trevandrum, S 1.

Hodgson's name is older than Gray's macrodus.

(14) Herpesteb edwardsi ellioti, Wrough.

The Carnatic Mongoose.

(Synonymy in No. 21.)

Tarn. :—Keeripillai ; Mai. :—Keeri.

Killiar (Trevandrum), (5 2; Tambanur, 5 'J; Trevandrum, (5 1,

2 2.

(15) FUNAMBULUS PALMARUM C0M0RINU8, WrOUgh.

The Travancore Palm Squirrel.

Tam. :—Anil ; Mai. :—Annan.

1905. Funambulus palmarum comorinus, Wroughton, J. B. N. H. S. XVI
p. 411.

Kulatoor c? 1 ; 2 1 ; Nagercoil (5524; Aramboly d 1, $ 1 ;

Pazhadur d 4, ? 5 ; Boothpaundy J 2, $ 1 ; Thalakady 6 1,

2 1.

(16) FCNAMBULUS TRISTRIATUS, Watorh.

The Forest Palm Squirrel.

Tam. :—Anil; Mai.:—Annan.

(Synonymy in No. 5.)

Ariachalay, 2 1 ; Valoy d 2, 2 1 ;
Azhur, d 1, 2 1-

(17) Tatera cuvieri, Waterh.

The Madura Antelope Rat.

Tam. :—Velleli ; Mai. :—Vayaleli.

1838. Gerbillus cuvieri, Waterhouse, P. L. S. p. 56.



552 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol, XXVII.

1891. Gerbillus indica, Blanford, Mamm. No. 264.

Valey c? 2, $ 1 ; Aakalum c? 2 (1. juv.); Trevandrum $ 1 ;

Azhur S 1; Nagercoil § 2; Aramboly 5 1 (i- jiiv.).

Bhootapaundy 5 1 juv.

(18) Bandicota malabarica, Shaw.

The Malabar Bandicoot.

Tan), :—Perichazhi.

(Synonymy in No. 5.)

Trevandrum, 5 4 ; Vellany, S 1 Bhootapaundy, $ 1
;

Thalakady, $ 1.

(19) GuNOMYs KoK, Gray.

The Southern Mole Rat.

Tarn.:—Avayan or Perichazhi.

(Synonymy in No. 1.)

Vellany, c3" 1 juv. ; Pennamangalum, c? 1.

(20) Rattus eattus kufescens, Gray.

The Indian Souse Rat.

Tam. :—Yeli.

(Synonymy in No. 1.)

Aramboly J 1, ? 2 ; Chakkay $ 1 ; Thalakady $ 1
;

Pazhuvur J 1, 2 3; Nagercoil J 2, $ 2.

(21) Ratttjs kattus wkotjghtoni, Hint.

The Nilffiri Tree Rat.

1918. Rattus rattus wroughtoni, Hinton, J. B. N. H. S. XXVI, p. 62,

Trevandrum cJ 4, $ 6 ; Vellany $ 2; Valey $ 2.

Chakkay cJ 1 ; Kadiuam Lagoon c5' 1 ; Azhur cJ 2, $ 1 ;

Pazhadur d' 1, $ 1.

(22) MUS ITKBANUS, Hodg.

The Indian House Mouse.

Tam. and Mai. :—Handeli.

(Synonymy in No. 5.)

Trevandrum d 6, $ 3 ; Chalay $ 2.

The oldest name dubius Ylodig. proves to be preoccupied by a S. Ame-
rican species, Hodgson's name urhanus must therefore be used.

(23) Leggada booduca. Gray.

The Indian Wild Mouse.

(Synonymy in No. 1.)

Ohenkody d 2, $ 3 ; Azhur S 1 ; Vellany $ 1 ; Gape

Comorin (5' 1, $ 3.

(24) Leptjs nigricollis, Cuv.

The Black-naped Hare.

Tam. :—Muyal. ; Mai:—Chevian.

(Synonymy in No. 5.)

Payyakaad J 1.

II
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(25) Manis ckassicaudata, St. Hill.

Th« Indian Pangolin.

Tam. :—Azhungoo.

(Synonymy in No. 3.)

Alyanaad ? 1 juv.

Report No. 35, Prome.

By R. C. Wroughton, F.Z.S.

Collection No. 35.

Localities Prome.
Date Sept. 1916 to Feb. 1917.

Collected BY J. M. D. Mackenzie.
Earlier Rejjorts

:

— .. .. For previous reports, see Vol. XXV.,
p. 472, 1918, and XXVI, p. 1025
andlOSi.

This is a small collection made by Mr, J. M. D. Mackenzie,

I.F.S., in the Southern part of Prome and is in fact a continuation

northwards of his Pegu collection, which has already been reported

upon (No. 29). The forms now sent are constantly identical

with those obtained in Pegu or further South by the Survey, and

it is evident that here we have not reached the boundary line of

the fauna reported on from Mt. Popa and northwards (No. 16).

There are in all 54 specimens rej)resenting 13 forms in as many
genera.

The following is a detailed list of the specimens :

—

(1) Macaca assamensis, McCl.

The Assam Macaque.

(Synonymy in No. 16.)

Theme, 35 miles S. E. of Prome, $ 2 (1 juv.)

(2) PlTHECUS MELAMEEUS, Ell.

The Shan Langur.

1909. Preshylis melamerus, Elliot, A. M. N. H. S. IV, p. 207.

1917. Pithecus shanicus, Wroughton, J. B. N. H. S. XXV, p. 46.

30 miles S. E. of Prome, d 1, 2 1-

(3) Megaderma spasma medium, K. And.

The Malay Megaderm.

1918. Megaderma spasma medium, K. Andersen, A. M. N. H., 911, p. 383.

30 miles. S. E. of Prome, J 2.

Members of this species {spasma) have of course been received over ami

over again in the Survey Collection, but it is only comparatively lately

that Dr. Andersen has distinguished 7 sub-species, of which o are repre-

sented in our area. Hitherto they have been reported as sjyasma tujnhuvu

but it may be helpful to record the following r-Specimens from Dharwar.

Kanara, Coorg, and High Wavy Mountain are M. «^
horsfieldi :

from

Ceylon, M.s.ceylanense; from Chindwin M. s. majus; Pegu, lenaseerim

and Prome M. s. medium; Mt. Popa M. s. minus.
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(4) TUPAIA BELANGERI, Wagn,

The Pegu Three Shrew.

(Synonymy in No. 17.)

35 miles S. E. of Prome, d 2.

(5) PeTAURISTA CINERACEtlS, Blyth.

The Tenasserim Flying Squirrel.

(Synonymy in No. 29^

35—40 miles S. E. of Prome, d 1, 2 1.

This is the first mention of this species in the Survey List. It was
originally described from Arakan.

(6) Rat UFA phaeopepla marana, Thos. and Wrough.

The Mt. Popa Giant Squirrel.

(Synonymy in No. 16.)

30 miles S. E. of Prome, c5' 1, $ 1.

(7) Calloscitjrus ferrugineus, T. Cuv.

The Burmese Bay Squirrel.

(Synonymy in No. 16.)

Theme, 35 miles S. E. of Prome, c? 1, $ 2 ; 30 miles S. E. of

Prome, d" 1, $ 1.

(8) ToMEUXEs pygerythrus, Geoff.

The Pegu Squirrel.

(Synonymy in No. 29.)

Theme, 35 miles S. E. of Prome c? 8, $ 7 ; 30 miles S. E. of

Prome c? 3, $ 2. 40 miles S. E. of Prome d 2.

(9) Mbnetes berdmorei, Blyth.

The Tenasserim Ground Squirrel.

(Synonymy in No. 17.)

35 miles S. E. of Prome ? 1.

(10) Tamiops macclellandi barbei, Blyth.

The Burmese Dwarf Squirrel.

(Synonymy in No. 14.)

35 miles S. E. of Prome $ 3.

(11) Ratius rattus khybnsis, Hint.

The Shan Tree Rat.

1918. Ratus ratus khyensis, Hinton J. B. N. H. S. XXVI. p. 60.

Theme, 30 miles S. E. of Prome 5 1.

(12) GrTJNOMYS VARIUS, ThoS.

The Malay Mole Rat.

(Synonymy in No. 17.)

Prome d 3, $ 1 ; Tharrawaddy d 3, $ 1.

(13) Oannomys pater, Thos.

The Mt. Popa Bamboo Rat.

(Synonymy in No. 29.)

35—40 miles S. E. of Prome d 2.
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A LIST OF THE BIRDS OF DHARMSALA.

BY

Captain R. W. G. Kingston, m.c, m.b., i.m.s.

(With three Plates and one Text Figure.)

The birds mentioned in this list represent a collection made on the southern
slope of that portion of the Lesser Himalaya known as the Dhauladhar Range
in the immediate vicinity of Dharmsala. The range itself stands as an imposing
barrier along the northern flank of the Kangra Valley. It rises here to a height
of 16,000 to 17,000 feet and is clothed with forest up to an altitude of about
11,000 feet.

I have made mention only of those species which I have seen within the actual

limits of the range, though some of them ascend no higher than the very foot-

hills. My observations have been confined to altitudes above 4,000 feet, and I

have no concern with the distribution of species below that level. Most of my
remarks refer to the subject of local vertical migration and to the altitudinal

limits within which the different species are confined. My observations were,

made over a period of no more than nine months, from November 1918 to July

1919. They cannot, therefore, be considered in any way complete. Nevertheless

they may serve as a foundation on which others can build with further accuracy

and precision.

I am much indebted to Mr. C. H. Donald, F.Z.S., for his kindness and assis-

tance especially with regard to the identification of Birds of Prey. Indeed,

without his help in this matter, I have no doubt that the following Ust of birds

would have been still more incomplete :
—

The Jungle Crow

—

Corvus macrorhynchus,

A resident species. Common, noisy, ubiquitous. Widespread over both

the valley and the range. In summer many birds leave the valley to ascend

to cooler heights. Observed in summer as high as 15,000 feet.

The Yellow-billed Blue Magpie

—

Urocissa flavirostris.

Abundant, resident. Keeps to the wooded areas of the range. In winter

collects into small parties that love to associate with a flock of jays. A

local migrant that moves up and down the slope in accordance with the

change of season. Its winter zone on the range is between 4,000 and 7,000

feet ; its summer zone between 6,000 and 9,000 feet.

The Indian Tree-pie

—

Dendrocitta rufa.

A bird of the Kangra Valley, Not common. Occasionally seen at the

very foot of the range, but not observed above 4,000 feet.

The Black-throated Jay

—

Garrulus lanceolatus.

Uncommon, I suppose a resident. Seen occasionally on the northern

slopes of Dharmkote between 6,000 and 7,000 feet.

The Himalayan S&y—Garrulus bispecularis.
. v ^ i

A rare bird in these parts. Met with on one occasion only, m the tt.eytai

nullah at 6,300 feet.

The Red-biUed Chough—GVOCM7M5 eremito.
* „^.i.,„;™lv

4 common and noisy resident of the snow-line. Keeps almost exclusive^

to the alpine pastures. Moves sUghtly up and down the slope ^^ccordance

with the change of season. In winter may descend as low as 8,0UU leet

,

in summer ascends as high as 14,000 or 15,000 feet.

The Yellow-billed Chough—Pyrrhocorax alpinus.

Resident on the snow-fine. Less common than the ^"^"'^ "^^. «^ ^^';

Both these Choughs haunt the same elevations, move up «;"d^;^'u

slope within the same altitudinal Umits and intermmgle m a common flock.
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The Indian Grey Tit

—

Parus atriceps.

Common, familiar, resident. Usually seen in pairs or small parties.

Less inclined than other tits to associate in the insectivorous troops.
Frequents the Kangra Valley and ascends the range in summer to at least

9,000 feet.

The Green-backed Tit

—

Parus monticola.

Resident. The most common tit of the range. Seen everywhere, usually
in the company of creepers, warblers and other insectivorous birds.

A local migrant up and down the slope in accordance with the change of

season. In winter keeps to the main valley and a low-lying zone along the
range up to 6,500 feet ; in summer ascends to a higher altitudinal zone
between 6,000 and 9,000 feet. Nest taken at 6,000 feet.

The Red-headed Tit

—

^githaliscus erythrocephalus.

Another common, resident species. One of the most famiUar members of
the himting flocks of insectivorous birds. Moves Httle, if at all, in accord-
ance with the change of season. Seen up to 7,500 feet.

The Yellow-cheeked Tit

—

Machlolophus xanihogenys.

Resident and fairly common. Frequently seen between 5,000 and 7,000
feet.

The Crested Black Tit

—

Lophophanes melanolophus.
Abundant, resident. A tit of higher altitudes than any of the previous

species. A common member of the troops of hunting birds. Moves up
and down the slope in accordance with the change of season. In winter
descends to the valley and haunts the hill-side up to 7,000 feet ; in summer
ascends to higher zone between 7,500 and 10,000 feet.

The Brown Crested Tit

—

Lophophanes dichrous.

Uncommon. Probably resident. Seen near tree-limit in summer at
11,000 feet.

The Red -headed Laughing-Thrush

—

Trochalopterum erythrocephalum.

A common species. Resident and a great skulker in the trees. In winter
collects into small parties that keep to the thickest jungle. Moves up and
down the slope in accordance with the change of season. In winter
occupies a low zone on the range between 4,000 and 7,000 feet ; in summer
ascends to a higher zone between 7,000 and 11,000 feet.

The Eastern Variegated Laughing-Thrush

—

Trochalopterum variegatum.

Abundant, resident, noisy. A local migrant that moves up and down the
slope in accordance with the change of season. In winter remains on
the range between 4,000 and 7,000 feet. In summer ascends to the

rhododendron scrub near the limit of the trees between 7,000 and 11,000
feet.

The Himalayan Streaked Laughing-Thrush

—

Trochalopterum lineatum.
.

The commonest of the laughing-thrushes. Resident on the range.

Skulks in the long grass and undergrowth. Moves up and down the slope

in accordance with the change of season. In winter decends to the valley

and occupies a low mountain zone between 4,000 and 6,500 feet. In
summer ascends to a higher zone between 6,000 and 9,500 feet. Its

summer haunts are, therefore, confined to an altitudinal belt somewhat
lower than the two preceding species. Nests taken between 6,000 and
7,000 feet.

The Common Babbler

—

Argya caudata.

Not very common. A resident. Frequents the valley and ascends the

slopes of the range to a height of 7,000 feet.

The Jungle Babbler

—

Crateropus canorus.

Common in the Kangra Valley. Comes to the foot of the range. Not
seen to ascend the hill-side above 4,000 feet.
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The Red-billed Babbler

—

Stachyrhidopsis pijrrhops.
Fairly common. A resident. In winter collects into small flocks that

keep to the scrub and heavy undergrowth. Ascends at least to 6,500 feet
The Plain-brown Tit-Babbler

—

Proparus vinipectus.
Rare. Probably resident. Taken on one occasion only, on the northern

slope of Dharmkote at 6,500 feet. It was in the company of a troop of
hunting birds. ^

The Himalayan Whistling-Thrush—Jl/i/iojs/ionews temmincki.
Common, resident, ubiquitous. Haunts every mountain stream • also

frequents dry nullahs and Avooded rocky slopes. A local migrant. Moves
up and down the hill-side in accordance with the change of season. In
winter descends to the valley and keeps to a low mountain zone between
4,000 and 8,000 feet. In summer ascends to a high zone between 6 000
and 11,000 feet. Nests taken between 6,000 and 7,000 feet.

The Indian Blue Chat

—

Larvivora hrunnea.

Fairly common. A summer visitor to the range. Most probably
winters in the Kangra valley. In summer ascends to at least 7,000 feet.

The Black-headed Sibia

—

Lioptila capistrala.

A conspicuous resident species. Common on the range in winter.
Seems exclusively arboreal in its habits. A local migrant. Moves up and
down the slope in accordance with the change of season. In winter remains
in a low mountain zone between 4,500 and 6,500 feet. In spring ascends to

higher elevations, but I have not been able to find its summer haunts in

this area of the range. It is possible that this species may pursue a local

east to west migration in addition to its ascent and descent.

The Stripe-throated Siva

—

Siva strigula.

Common on the range in winter. Collects in flocks which associate with

tits, warblers and other insectivorous birds. Inclined to skulk in the

thicker trees. A local migrant. Moves up and down the slope in accordance

with the change of season. In winter keeps to a low zone between 4,000

and 7,000 feet. I have not seen it during the summer in this part of the

range. As in the case of the Sibia, I suspect that this bird also may pursue

a lateral migration.

The Indian White-eye

—

Zosterops palpebrosa.

A summer visitor to the range. Very abundant. A few birds winter on

the lower slopes. In April large flocks arrive and spread themselves over

the mountain-side.

The Yellow-naped Ixulus

—

Ixulus flavicollis.

Uncommon. Probably a resident. Moves through the forest in the

company of insectivorous troops. Taken only at 6,500 feet.

The Red-billed Liothrix

—

Liothrix lutea.

Rare in these parts. Taken only on one occasion ; near the civil station

ofDharmsala at 5,000 feet.

The Red-winged Shrike-Tit—P^erw^Ams erythroptems.

Common. Often seen in winter. A familiar member of the Hunalayan

troops of insectivorous birds. A local migrant. Moves up and down the

slope in accordance with the change of season. In winter remams m a

low zone between 4,500 and 6,500 feet ; in summer ascends to higher

elevations, but I have not been able to define its summer zone m this area of

the range.

The Green Shrike-Tit—P<erM</iiMS xanthochloris.

Much less common than the red-Avinged species. Taken on the northern

slope of Dharmkote at 6,500 feet. Probably a local migrant that

moves up and down th* slope occupying high and low zones -alternately m

the same way as the red-winged species. In winter it joins in the ti-oops

of Himalayan insectivorous birds.
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The Fire-cap

—

Cephalopyrus flammiceps.
Seen only on a few occasions. A summer visitor arriving in March.

Noted on the range as high as 7,000 feet.

The Himalayan Black Bulbul

—

Hypsipetes psaroides.

Abundant, resident. A noisy, social bird. Flocks gather on the tops
of the trees, they make a great clamour amongst the rhododendrons when
seeking the nectar from the flowers. A local migrant. Moves up and
down the slope in accordance with the change of season. In winter occu-

pies the main valley and a low belt along the range between 4,000 and
7,000 feet. In summer ascends to a higher zone between 6,000 and 10,000

feet. Nests taken at 6,000 feet.

The Punjab Red-vented Bulbul

—

Molpastes intermedins.

A resident species. Common and famfliar. Frequents the Kangra
Valley and a low-lying zone along the foot of the range. Ascends to the

civil station, but not seen above 5,000 feet. Does not move at the change
of season.

The '^hite-cheeked Bulbul

—

Molpastes leucogenys.

Common, famihar, resident. Frequents every garden in both civil

and military stations. Uninfluenced by the change of season. Seen up
to 7,000 feet. Nests freely at 6,000 feet.

The White-tailed Nuthatch

—

Sitta himalayensis.

Uncommon. The only species of Nuthatch seen in Dharmsala. Usually

found amongst a troop of varied insectivorous birds. Noted between
7,000 and 9,000 feet.

The Black Drongo

—

Dicrurus ater.

A suinmer visitor. Abundant in the valley and on the range. Arrives

in April. Ascends the range to about 7,000 feet. Nests taken at 6,000

feet.

The Indian Ashy Drongo

—

Dicrurus longicaudatus.

A summer visitor. Less common than the previous species. Probably

keeps to a higher altitudinal zone than The Black Drongo. Seen on the

range only at altitudes between 9,000 and 10,000 feet.

The Himalayan Tree-Creeper

—

Gerthia himalayana.

Resident, abundant. A common member of almost every insectivor-

ous troop. A local migrant. Moves up and down the slope in accordance

with the change of season. In winter remains in the Kangra Valley and
in a low zone along the hill-side between 4,300 and 6,500 feet. In

summer ascends to a higher altitudinal zone between 6,000 and 10,000 feet.

The Wall-Creeper

—

Tichodroma muraria.

A winter visitor to the lower slopes of ths range and probably to the

Kangra Valley. Seen frequently about the cliffs and granite boulders

near the streams at an altitude of 4,000 feet.

The Kashmir Wren

—

Anorthura neglecta. „

A fairly common resident. Usually hides in crevices of the rock, or

conceals itseK beneath boulders, or skulks in the heavy undergrowth near

the bank of a mountain stream. A local migrant. It moves up and down
the range in accordance with the change of season. In winter seesi

between 4,000 and 6,500 feet. In summer leaves these low elevations and

ascends to a higher zone between 6,000 and 10,000 feet.

The Goldcrest

—

Begulus cristatus.

Uncommon. Probably a resident. Joins in the hunting troops of insec-

tivorous birds. Met with in winter only ; on Dharmkote at 6,700 feet.

Blyth's Reed-Warbler

—

Acrocephalus dumetorum.

Uncommon. Taken in June only at 6,000 feet. I suppose a summei
visitor from- the peninsula.
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The Indian Tailor-bird—Or^^oiowMs sutorius
Resident in the Kangra Valley and at the very foot of the range. Notseen to ascend above 4,000 feet.

°

Tickell's Willow-Warbler—P^j/Z^oaco^ws affinis

6,8^0™'''^''*°'^''''^*^^^^*^' °* ^'''^*- ^^^^"^ ^* ^^ *'"t"^^ °^

Hume's Willow-Warbler—PAyZZo-scopMS humii.
A summer visitor. Very abundant. Arrives in April in large docks,

bpreads itself over the hiU-side and ascends to 9,000 feet.
The Green Willow-Warbler—^ca?i<AopneMs<e nitidus.

Probably a bird of passage from the plains to the higher elevations in the
Himalaya. Taken in the civil station only ; at 4,700 feet.

The Greenish Willow-Warbler—^ca«<%weMste viridanus.
A summer visitor to the range. Very abundant in the season. Numbers

arrived in March and April. They ascend the slopes of the rantre to at
least 10,000 feet.

"

Blyth's Crowned Willow-Warbler

—

Acanthojimnste trochiloides.

Resident. The most common warbler of the range. A member of
almost every insectivorous troop. A local migrant. Moves up and down
the slope in accordance Avith the change of season. In winter remains on
the range between 4,000 and 8,000 feet. In summer ascends to a higher
zone between 8,000 and 10,000 feet.

Hodgson's Grey-headed Flycatcher-Warbler—Cr^/^j/o^oj^Aa xanthoschista.

A common, familiar, resident species. Moves little, if at all, mth the
change of season. Often accompanies the insectivorous troops. Noted at

all altitudes on the range up to 8,500 feet. Nests freely at 6,000 feet.

The Pale Bush-Warbler

—

Horornis pallidus.

Not common. Met with occasionally in the undergrowth and brushwood.
Noted in winter up to 6,000 feet. Not seen in summer.

The Ashy Wren-Warbler

—

Prinia social is.

A bird of the Kangra Valley. It comes to the foot-hills of the range,

but not seen to ascend above 4,000 feet.

The Jungle Wren-Warbler

—

Prinia sylvatica.

Found also in the Kangra Valley and at the very foot of the range. Not
seen above 4,000 feet.

The Bay-backed Shrike

—

Lanius vittatus.

A bird of the Kangra Valley. Common in summer. Enters the foot

hills of the Dhauladhar range, but not seen to ascend above 5,000 feet.

The Rufous-backed ^hx^ke—Lanius erythronotus.

Resident and common at low elevations. Frequents the cultivated

areas of the valley and comes to the foot of the main range. Not seen

above 4,500 feet.

The Common Wood-Shrike

—

Tephrodornis pondiceriamis.

Found in the Kangra Valley near the foot-hills of the range. I

suppose a resident. Not seen above 4,000 feet.

The Short-billed Minivet

—

Pericrocotus breviroslris.

Common and resident. The numbers increase in March and April at

which time the new arrivals may be seen ascendmg the mountain side.

The sexes appear to be very unequal in number. It is usual to see one or

two males in the company of a troop of females. A local migrant

according to season up and down the range. In winter many birds remam

in a low zone between 4,000 and 6,500 feet. In summer they retire to

higher altitudes usually between 6,000 and 10,000 feet.

The Dark-grey Cuckoo-Shrike

—

Campophaga melanoschista.

A summer visitor to the foot of the range. Not seen above 6,000 feet.
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The Indian Oriole

—

Oriolus Jcundoo.

A summer visitor. Common in the valley and at the foot of the range.

First arrival noted hi April. Not seen above 5,000 feet.

The Black-headed Myna

—

Temenuchus pagodarwm.

A summer visitor to the valley and the foot-hills of the range. Arrives

early in April. Seen to ascend as high as 5,000 feet.

The Common Myna

—

Acridotheres tristis.

Abundant, familiar, resident. Common about houses and villages. Seen
to ascend the main range up to 7,000 feet.

The Jungle Myna

—

Aethiopsar fuscus.

A resident species. Common in the Kangra Valley. Enters the foot-

hills of the range, but not seen to ascend above 5,000 feet.

The Sooty Flycatcher

—

Hemichelidon sibirica.

A bird of passage in this part of the range. Numbers arrive in April.

The birds are then common everywhere, and are usually seen on the

exposed tops of the trees from where they make skilful sallies into the air.

• Seen to ascend to 10,000 feet.

The Orange-gorgeted Flycatcher

—

Siphia strophiata.

Shy and uncommon. An early summer visitor. Taken in the

rhododendron in company with insectivorous troops. Captures insects

on the ground aftd in the trees. Seen up to 7,000 feet.

The Slaty-blue Flycatcher

—

Cyornis leucomelanurns.

A summer visitor. Arrives on the range in March. Fairly common in

jungle and undergrowth. Hunts its prey in the bushes and associates with

insectivorous troops. Seen up to 8,000 feet.

The White-browed Blue Flycatcher

—

Cyornis superciliaris.

A summer visitor. Common in the season. Arrives in March. A
familiar, confiding bird ; it keeps to the low jungle and the thicker trees

;

makes short sallies amidst the branches ; chases insects along the boughs
or descends to capture them on the ground. Seen up to 9,000 feet.

Nests taken at 6,000 feet.

The Blue-throated Flycatcher

—

Cyornis rubecoloides.

The least common of the three Blue Flycatchers.—A summer visitor.

Not seen before May, but probably arrives earlier. A bird of somewhat
retiring nature ; haunts the more secluded glens ; hunts its prey amongst
the under growth ; keeps to a lower zone than the previous two species.

Seen up to 6,000 feet. Nests taken in holes on earthy banks at 6,000 feet.

'The Verditer Flycatcher

—

Stoparola melanops.

A summer visitor. Arrives in March. Common, conspicuous, familiar ;

widespread everywhere, in gardens, jungle and forest. Takes its prey by
flights iij the air ; also descends to the ground. Seen up to 9,500 feet.

Nests t&en at 6,000 feet.

The Brown Flycatcher

—

Alseonax latirostris.

A summer visitor. Uncommon, inconspicuous. Makes its sallies

amongst the inner branches of the trees. Seen up to 6,000 feet.

The Rufous-tailed Flycatcher

—

Alseonax ruficaudus.

Seen on a few occasions in April. Probably a bird of passage. Ascends

at least to 6,000 feet.

The Grey-headed Flycatcher

—

Culicicapa ceylonensis.

A summer visitor. Arrives in March. FamUiar, abundant, skilful.

Often resorts to glades, gardens and open spaces. Makes sallies amidst the

inner branches of the trees. Seen up to 9,000 feet. Nests taken at 6,000

feet.

The Rufous-bellied NUtava

—

Niltava sundara.

A summer visitor to the range. I think some birds winter in the

foot-hills. Uncommon, retiring. Keeps to the secluded glens and jungle.
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Hunts insects in the low undergrowth and often descends to tl^e eround
Seen up to 6,500 feet.

Biuuua.

The Indian 'P&r&diseFlyc&tchev -Tersiphoneparadisi.
A summer visitor. First arrival noted in April. Common and familiar.

Keeps to the wooded glens and the shade of the thicker trees. Nesta at
6,000 feet and not seen at a higher altitude than this.

The Yellow-bellied Flycsitcher—Chelidorhynx hypoxanthum.
A bird of passage. Numbers pass through in March. Some few winter

on the lower slopes of the range. Very abundant at the migrating season.
Flocks then gather in shady places, usually about the trees that grow over
moist ravines. The birds are then incessantly active, making swift sallies
into the clear air. Seen up to 7,000 feet.

The White-browed Flycatcher

—

Rhipidura albifrontata.

A common species in the Kangra Valley. Comes to the foot of the
range, but not seen to ascend above 4,000 feet.

The White-thi-oated Fantail Flycatcher

—

Rhipidura albicollis.

A bird of the Kangra Valley. Some few winter in the foot-hills and in

summer ascend the main range. An active Uttle species, always bustling
about the bushes, himting its prey upon the branches or making short
sallies into the air. Likes well-shaded places, especially glens and moist
ravines. It occupies .a higher altitudinal zone than the previous species.

Seen up to 6,000 feet. Nests taken between 4,000 and 6,000 feet.

The Common Pied Bush-Chat

—

Pratincola caprata.

Resident. Common at the foot of the range. Probably extends over

the whole valley. Once seen as high as 6,000 feet.

The Indian Bush-Chat

—

Pratincola maura.

A bird of the lower foot-hills. Common. Noted in summer to ascend

the main range up to 6,000 feet.

The Dark-grey Bush-Chat

—

Oreicola ferrea.

Resident. Very common. Winters in the Kangra VaUey and on the

foot hiUs of the range. In summer ascends the range to at leeist 9,000

feet. Nests taken at 6,000 feet.

The Red-taUed Chat

—

Saxicola chrysopygia.

A solitary specimen taken in February at 4,500 feet. It was probably

a bird of passage.

The Western Spotted Forktail

—

Henicurus truiculatus.

A common and conspicuous resident. Found in all the hiU streams

between 4,000 and 7,000 feet.

The Little Forktail—Ji/icrocic/ite scouleri.

Resident. Fairly common. Frequents higher elevations than the

previous species. Usually seen near the waterfalls on the main range

Avhere it picks up the Uttle water-insects thrown out of the stream with

the rising spray. Frequents a zone between about 6,000 and 8,000 feet.

The White-capped B.edsta,rt—Chimarrhornis leucocephalus.

A common and conspicuous resident species. Frequents every moun-

tain stream. A local migrant. Moves up and do\vn the slope m accordance

with the change of season. In winter descends to the Kangra VaUey and

occupies a zone along the range between 4,000 and 7,000 feet. In summer

deserts the vaUey and the lower elevations of the range and ascends to

occupy a higher altitudinal zone between 6,500 and 12,000 feet.

The Blue-fronted 'Redst&vtr—Ruticilla frontalis.

A resident species. Not uncommon. Keeps to the woods and under-

growth. A local migrant. Moves up and down the slope m accoi-dance with

the change of season. In winter keeps to a low ^^'^ ^^'^^^'^ '^'^,^^.

6,500 feet! In summer ascends to a higher zone where it is usuaUy found

about the rhododendron scrub between 6,500 and 11,000 feet,

lit
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The Indian Redstart

—

Ruticilla rvfiventris.

Uncommon. Seen occasionally in winter near the foot of the snowy
range at 6,000 feet. Probably breeds at higher elevations.

The Plumbeous Redstart

—

Rhyacornis fuliginosus.

Resident on the range. Common about all the streams. A local

migrant. Moves up and down the slope in accordance with the change
of season. In winter remains low down on the range between 4,000 and
7,000 feet. In summer ascends to a higher zone between 6,000 and 10,500

feet.

The Golden Bush-Robin

—

Tarsiger chrysmus.

Uncommon. Met with from time to time in winter between 4,000 and
6,000 feet. I expect a permanent resident that moves up and down the

slope with the change of season. Not seen in summer, but probably retires

to high altitudes on the range.

The Red-flanked Bush-Robin

—

Janthia rufilata

Common in winter. Resident. Often selects some special site in the

forest where it may always be found. A local migrant that ascends and
descends the slope in accordance with the change of season. In winter

remains in a low zone between 4,000 and 6,500 feet. In summer retires to

a loftier zone between 7,000 and 11,000 feet.

The Blue-headed Robin

—

Adelura caruleicephala.

A common and permanent resident. A local migrant. Moves freely

with the change of season. In winter occupies a low zone between 4,000

and 7,000 feet, though an odd straggler may ascend to 9,000 feet. In

summer retires to a loftier zone between 7,000 and 11,000 feet, where

many of the birds may be found almost at the extreme limit of the trees.

Hodgson's Grandala

—

Grandala coslicolor.

Very rare. Seen on one occasion only ; near the head of the Keytal

nuUah in winter at a height of 7,400 feet. Though this bird is said to be

insectivorous I found it feeding on a mountain fern. Mr. Whistler tells

me that this species has not hitherto been recorded within Punjab limits.

The Brown-backed Itadian Robin

—

Thamnobia cambaiensis. .

Very common. Resident. A bird of the vaUey and the foot-hills. Not
seen to ascend the range above 5,000 feet.

The Magpie-Robin

—

Copsychus saularis.

A summer visitor. Common and familiar. Arrives early in April.

Frequents the gardens in both civil and mihtary stations. Seen as high

as 6,500 feet. Nests taken at 6,000 feet.

The Central-Asian Blackbird

—

Merula maxima.

This blackbird was met with only once ; in May on the main range at

9,300 feet.

The White-collared Ouzel

—

Merula albicincta.

Uncommon. Resident. A bird of considerable altitudes. Moves up
and down the slope in accordance with the change of season. In winter

descends to 6,000 feet. In summer ascends to near tree-limit where I have

seen it amidst the rhododendron scrub between 9,000 and 11,000 feet.

The Grey-headed Ouzel

—

Merula castanea.

A common and widespread resident. Not seen here to associate in

flocks. A local migrant. Moves up and down the slope in accordance with

the change of season. In winter remains in a low zone along the range

between 4,000 and 6,500 feet. In summer ascends to a higher zone

between about 7,000 and 9,500 feet.

The Grey-winged Ouzel

—

Merula boulboul.

A common resident. Keeps to weU-wooded areas. A local migrant.

Ascends and descends the flanks of the range in accordance with the

change of season. In winter remains low down on the range between

II
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The Black-throated Ouzal—3/erttia atrigidaris
AwiQter visitor to both the vaUey and the range. Very abundant in

the cold season. Associates in large flocks which are met with every-
where up to 7,000 feet. '

Tickell's Ouzel

—

Merula unicolor.

I have seen this ouzel only once. This was in April at 6,500 feet when
the bird was probably passing through on migration.
The Chestnut-bellied Rock-Thrush—Pe^rop^ti'Za erythrogastm.

Probably a permanent resident wintering in the foot-hills. In Feb-
ruary a number appeared m the civil station. Haunts forestclad cliffs.
In summer ascends to considerable elevations between 9.000 anH
11,000 feet.

The Blue-headed Rock-Thrush—PeiropAiZa cinclorhyrvoha.

A summer visitor. Common and conspicuous. Arrives in April.
Frequents trees rather than rocks. Seen on the range up to 7,500
feet. Nest taken at 6,000 feet.

The Western Blue Rock-Thrush

—

Petrophila cyanus.
Fairly common in suitable places. In winter haunts the streams and

moraines at the foot of the main range between 4,000 and 5,000 feet. In
summer disappears from this elevation; I suppose it ascends to loftier areas

on the range.

T he Missel-Thrush

—

Turdus viscivorus.

A permanent resident at high elevations. Fairly common. Moves
up and down the slope in accordance with the change of season. In winter

seen to descend to 6,000 feet. In summer retires to near tree-limit at

about 10,000 feet.

The Small-bille d Mountain-Thrush

—

Oreocincla dauma.

A rare species. Taken on one occasion in thick jungle near the foot of

the main range at 4,000 feet.

The Plain-backed Mountain-Thrush

—

Oreocincla mollissima.

Uncommon. Seen occasionally in the winter months at an altitude of

6,000 feet.

T he Brown Dipper

—

CIndus asiaticus.

A permanent resident. Common along the mountain streams. It

here frequents a zone between 6,000 feet and the snow-line and I have

never seen it below this altitude. Feeds largely on the larvae of caddis-

flies.

The Eastern Alpine Accentor

—

Accentor nepalensis.

Fairly coromon. Resident on the main range. Keeps to high elevations

and found usually near the snow-line. In winter descends to 8,000

feet and possibly lower. In summer retires to the alpine pastures at

about 12,000 or 13,000 feet.

The Altai Accentor

—

Accentor himalayanus.

A permanent resident of considerable altitudes. Habits and distribu-

tion appear similar to those of the previous species. Both associate in i«

common flock.

The Black-throated Accentor—Tharrhaleus atrigularis.

An uncommon species. Seen in winter only. Taken early m Marc

b

in the Keytal nullah at 6,300 feet. It was in the company of a flock of

Jerdon's Accentors.

Jerdon's Accentor—Tharrhaletis jerdoni.
. ^ •

A common resident on the main range. In winter associates m
moderate flocks that enter gardens and frequent grassy places A local

migrant. Moves up and down the range in accordance with the change
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of season. In winter found on the lower and intermediate slopes betweeni

4,500 and 6,500 feet. In summer ascends to near tree-limit between 9,000

and 11,000 feet.

The Spotted Munia

—

Uroloncha punctulata.

Taken in the valley during May close to the foot of the main range.

Nesting at this period. Altitude, 4,000 feet. Not seen at higher elevations,.

The Black and Yellow Grosbeak

—

Pycnorhamphus icteroides.

A rare species. Seen on one occasion only ; in winter at 6,000 feet.

Jones records this bird as frequenting the Simla Hills, and Whistler states

that it is common at Dalhousie ; so it is a little difficult to understand

why the species is so rare here.

The Red-headed Bullfinch

—

Pyrrhula erythrocepTiala.

A permanent resident. Frequents high altitudes. Moves up and down
the range in accordance with season. Descends in winter to 6,000 feet. In.

summer ascends to the highest belt of trees.

The Brown Bullfinch

—

Pyrrhula nepalensis.

Rare. I suppose a resident that moves with the change of season up and
down the slope. A pair taken in winter on Dharmkote at 6,000 feet.

They were haunting the forest of oak and rhododendron.

The Pink-browed Rose-Finch

—

Propasser rliodochrous.

Common. Resident. Widespread in winter over the lower and interme-

diate slopes. Gathers into large flocks ; usually one or two males with

a troop of females. Frequents grassy places, and enters gardens in both

civil and military stations. A local migrant. Ascends and descends the-

slope in accordance with the change of season. In winter found every-

where between 4,000 and 7,000 feet. In summer retires to higher alti-

tudes where it may be found between 7,500 and 11,000 feet.

The Common Rose-Finch

—

Carpodacus erytlirinus.

Large numbers seen to pass through in April. I suppose birds of passage-

from the plains to greater heights. There seems to be the same dispro-

portion in the numbers of the sexes as in the case of the previous species.

The Dark Rose-Finch

—

Procardiielis nepalensis.

Frequently seen in summer at high elevations on the snowy range. Asso-

ciates in flocks that feed on the alpine pastures. Usually found in sum-
mer between 10,000 and 11,000 feet. Not observed in winter.

The Himalayan Greenfinch

—

Hypacanthis spinoides.

Not common. I suppose a permanent resident. Small flocks observed

in winter on the lower slopes of the main range.

The Yellow-throated Sparrow

—

Gymnorhis flavicollis.

Collects into large flocks about the fields and grassy hills up to an alti-

tude of 4,000 feet. Not seen on the wooded slopes.

The House-Sparrow

—

Passer domesticus.

Abundant, widespread, resident. Frequents all villages, gardens, bun-
galows up to an altitude of at least 6,500 feet.

The Cinnamon Tree-Sparrow

—

Passer cinnamomeus.

A very common resident. Keeps to the trees and jungle. Met with in.

both stations at all months. Ascends to at least 7,000 feet. Nests taken,

at 6,000 feet in May and June.

The White-capped Bunting

—

Emheriza stewarti.

A permanent resident. Fairly common. A local migrant. Moves up
and down the slope in accordance with the change of season. In winter
occupies a low zone on the range between 4,000 and 6,500 feet. In sum-
mer ascends to a higher zone between about 6,500 and 9,000 feet.
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The Eastern Meadow-Bunting—Embmza stracher/i.
Resident The most common bunting on the range. In winter congre-

gatesm flocks that frequent gardens and grassy places. A local migrant
that ascends and descends the range in accordance with the change of
season. In winter remains in a low zone between 4,000 and 7,000 feet.
In summer ascends to higher elevations between 7,000 and 10,000 feet.

The Kashmir Martm

—

Chelidon kashmiriensis.
A summer visitor in small numbers. Occasionally seen between 8 000

and 10,000 feet.

The Crag-Martin

—

Ptyonoprogne riipestris.

Seen about the chffs and moraines near Lower Dharmsala. Altitude.
4,500 feet.

The Swallow-

—

Hirundo rustica.

A summer visitor. Frequents the Kangra Valley as far as the foot of the
range. Not seen above 4,000 feet.

The Wire-tailed Swallow

—

Hirundo smithi.

A summer visitor. Common in the valley about streams and bridges.

Not seen on the main range above 5,000 feet.

Syke's Striated Swallow

—

Hirundo erythropygia.

A summer visitor. Common. Frequents both the valley and the range.

First noted early in April. No swallow remains on the range during the

winter months.

The European Striated Swallow—Hirundo rufula.

A single bird met with on Dharmkote in April at an altitude of 6,500

feet" was probably of this species.

The Large Pied Wagtail

—

Motacilla maderaspatensis.

A bird of the valley. Found near the foot-hills of the range, but not

common. I suppose a resident. Seen up to 4,000 feet.

The Grey Wagtail

—

Motacilla melanope.

Found in winter in the foot-hills between 4,000 and 5,000 feet.

The Tree-Pipit

—

Anthus trivialis.

Not observed above the foot of the range in wmter. Ascends in spring

to at least 6,000 feet.

The Indian Tree-Pipit

—

Anthus maculatus.

A common and permanent resident. In winter associates in flocks.

Frequents gardens and open patches in the neighbourhood of tre^. A

local migrant. Moves up and down the slope m accordance with, the

change of season, In wmter is found on the foot-hills between ^.OOO and

6,000 feet. In summer ascends to a higher zone between 7,500 and 11,000

feet.

The Brown Rock-Pipit

—

Anthus similis.

Fairly common. A permanent resident of both grassy areas and roc^

hill sides. Extends from the foot of the range to at least 9,000 feet. Neets

taken at 4,000 feet.

^'Srj^fSToo^^nhe range. Haunt, the fleld, and o„l«,.t«i

areas. Not seen above 4,500 feet.

Hodgson's YvpA—Anthus rosaceus.
aooaon nn

A rare species. I suppose a resident that moves accordmg to season up

and down the slope. Fomid in summer on the alpine pastures m the com-

pany of rose-finches and accentors, altitude, 10,000 teet.

The Upland Pipit—Orcocorj/s sylvanus.
, „r^ ,

t.

Rare. A single bird taken in February at 4,600 leet.
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Brook's Short-toed Lark,

—

Gakmdretta tibetana.

I expect a summer visitor to the range. Taken in May at 5,600 feet.

The Crested Lark

—

Oalerita cristata.

Common. A permanent resident of the waste areas at the foot of the
range. I expect also a bird of the main valley. Not seen above 4,500 feet

.

The Purple Sim-bird

—

Arachnechthra asiatica.

A bird of the Kangra Valley. So far as I have seen a summer visitor

only. It reaches the foot of the main range, but not seen above 4,000 feet.

The West-Himalayan Scaly-bellied Green Woodpecker

—

Qecinus squamatus.

Not common. Probably resident. Taken on the main range at an
altitude of 8,000 feet.

The Black-naped Green Woodpecker

—

Qecinus occipitalis.

Common. A permanent resident. Frequents the main range up to

about 8,000 feet. Nests at 6,000 feet.

The Western Himalayan Pied Woodpecker

—

Dendrocopus him%layznsis.

Fairly common. Resident. Keeps to a higher zone than the two
succeedtag species. In winter descends to 6,000 feet. In summer remaias

between 8,000 and 10,000 feet.

The Fulvous-breasted Pied Woodpecker

—

Denclrocopiis macii.

A bird of lower altitudes. Resident. Seen only in the valley and the
foot-hills of the range. Not noted above 4,500 feet.

The Brown-fronted Pied Woodpecker

—

Dendrocopus auriceps.

Abundant. Resident. The representative of the pied woodpeckers at

intermediate elevations of the range. Usually found between 4,000 and
9,000 feet. Also a bird of the Kangra VaUey.

The Golden-backed Woodpecker

—

Brachypternus aurantius.

Resident and familiar in the Kangra VaUey. Ascends the foot-hills

of the main range but not higher than about 5,000 feet.

The Speckled Piculet

—

Picumnus innominatus.

A rare bird seen sometimes in the company of insectivorous flocks.

Frequents low jungle and tangled brushwood where it cUmbs Kke a^

woodpecker about the smaller branches. Noted between 4,000 and 6,000

feet.

The Common Wryneck

—

lynx torquilla.

Not actually seen on the range. Occurs in the valley near Kangra, so

probably ascends to higher elevations.

The Great Himalayan Barbet

—

Megalcema marshallorum.

Common. Resident. In winter goes about in flocks. Keeps to
moderate elevations on the snowy range. Seen from 4,000 to 7,000 feet.

Stomach in winter found to contain hornets.

The Blue-throated 'Ba.Thet—Cyanops asiatica.

Common. Resident. A very noisy bird especially in March and April

.

Occurs in the valley and ascends the slopes of the ranges to at least 6,000

feet. Found nesting in March and April at 4,900 feet.

The Coppersmith

—

Xantholcema hcematocephala.

A bird of the Kangra Valley. Approaches the foot of the main range,.

but not seen above 4,000 feet.

The Indian Roller

—

Goracias indica.

A common resident of low altitudes. Spread over the Kangra Valley^

Enters the foot-hUls of the range. Not seen above 4,500 feet.

The Common Indian Bee-eater

—

Merops viridis.

A summer visitor. First arrivals noted in April. Frequents the valley

and often seen about the streams in the foot-hills. Noted up to 4,500-

feet.



A LIST 01 THE BIEDS OF DHARMSALA. 567

The Himalayan Pied Kingfisher—Ceri/Ze lugubris.
A pied kingfisher is sometimes seen about the streams in the foot-hms.
Not identified, but most probably belongs to this species. Seen ud to
4,300 feet.

*^

The Common Kingfisher

—

Alcedo ispida.

A permanent and well-known resident of the valley. Visits the mountain
streams up to a height of 5,000 feet.

The White-breasted King^sher—Halcijon smijrnensis.

A resident of the Kangra Valley. Occupies suitable places in the
foot-hills of the range. Not seen above 4,500 feet.

The European Hoopoe

—

Upupa epops.

A summer visitor. Rarely seen in Dharmsala. First noted at the end
of March. Not observed above 4,500 feet.

The Common Indian Swift

—

Cypselus affinis.

A common summer visitor of wide altitudinal range. Arrives early in

March. Occupies the whole hill-side even to the snowline.

The Cuckoo

—

Cuculus canorus.

A summer visitor to the range. Abundant. Ascends to at least 7,000

feet. Its call is continually heard from April to June.

The Himalayan Cuckoo

—

Cuculus saturatus.

Also a summer visitor. Less common than the previous species. First

heard in April. Ascends to at least 8,500 feet.

The Indian Cuckoo

—

Cuculus micropterns.

The call of this Cuckoo is a common sound in the valley. Not heard

above 4,000 feet.

The Large Hawk-Cuckoo

—

Hierococcyx sparverioides.

Heard in summer on Triund Hill at elevations between 7,000 and 10,000

feet.

The Sirkeer Cuckoo— Taccocua leschenaulti.

This uncommon and peculiar bird was taken in December near

Dharmsala civil station at a height of about 4,500 feet. Seen only on this

one occasion.

The Rose-ringed Paroquet

—

Palceornis torquatus.

Common at low altitudes. Resident. A bird of the Kangra VaUey.

Approaches the foot of the range, but not seen to enter the more wooded

area about the civil station.

The Slaty-headed Paroquet—PaZasorjiis schisticeps.

A resident on the wooded slopes of the main range. Keeps to higher

altitudes than the other parrots. Ascends to at least 10,000 feet.

The Western Blossom-headed Paroquet—Pateor/iw cyanocephdus.

Resident. Abundant. This is the species which robs the gardens in tne

civil station of Dharmsala. Ascends the wooded slopes of the range up

to an altitude of 5,000 feet.

The Brown Fish-Owl—Ze<w;ja zeylomnsis.
. „ . . ••„•,„ _. „ood-

Frequents streams and marshy areas especiaUy in the vicimty of wood

land. Taken both in the valley and in the foot-hiUs of the range. Seen

up to 4,500 feet.

The Spotted Ovf\e\r—Athene hrama. , ,q;„mAi

Uncommon. I suppose a resident. A noisy ^^^^^^ «P^'^ jl^eT
habits. Foundin the Kangra VaUey and on the range up to 4.500jeet^

The Large Barred Owlet-Gtoi«;^^wm c«c«^o^de.^
dharmsala Very

the valley and ascends the range to at least 6,000 feet.
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The Black Vulture

—

Otogyps calvus.

Fairly common. Resident. Often seen circling over the station.

The Himalayan GrifEon

—

Oyps himalayensis.

A very common species. Resident. Numbers seen any day and at all

altitudes from the valley to the snow-line.

The Indian White-backed Vulture

—

Pseudogyps bengalensis.

Less common than the previous two species. Resident. Seen up to

6,000 feet.

The Large White Scavenger Vulture

—

Neophron percnopterus.

Extremely common. Resident. Always to be seen about the civil

station in the vicinity of the bazar.

The JjSiToiivaergeijer—Gypaetiis barbatus.

A handsome, common and permanent resident. Ascends to extreme

altitudes. Seen circling about th - now-line at all times of the year.

Found nesting in May at about 7,000 feet.

The Golden Eagle, Aquila chryscetus.

This powerful bird visits Dharmsala from time to time. Seen near the

head of the Keytal nullah in March at 9,000 feet. The birds were entering

and leaving a deep cleft on the side of the gorge and were probably

nesting there.

The Imperial Eagle

—

Aquila heliaca.

A winter visitor. Abundant in the cold season. Often seen soaring over

the station.

The Steppe Eagle

—

Aquila bifasciata.
'^'

Another very common winter visitor. Arrives in October ; leaves in

March.
The Indian Tawny Eagle

—

Aquila vindhiana.

Seen from time to time at the foot of the hills. Remains in the vicinity

of cultivation. Not noted above 4,000 feet.

BoneUi's Eagle

—

Hieraehis fasciatus.

I think I have seen this eagle soaring over the military station, but

am not quite certain of its identity.

The Booted Eagle

—

Hieraehis pennatus.

I think a permanent resident. Not common.

Hodgson's Hawk-Eagle

—

Spizaetus nepalensis.

Seen occasionally soaring over the forest-clad slopes of the range

between 6,000 and 10,000 feet.

The Short-toed Eagle

—

Circaetusgallicus.

A resident species. Seen circling over the military station at about

9,000 feet.

The Crested Serpent-Eagle

—

Spilornis cheela.

A fairly common species. Sometimes seen soaring over the station.

Taken on diflEerent occasions in moist wooded patches on the valley close

to the foot of the range.

The Brahminy Kite

—

Haliastur indus.

Uncommon. Not noted on the wooded slope. Seen about the larger

streams near the foot of the maia range, but not above 5,000 feet.

The Common Kite

—

Milvus govinda.

A widespread and famiUar resident. Occupies the valley and all

altitudes on the range. Seen as high as 12,000 feet.

The Black-winged Kite

—

Elanus cceruleus,

Mr. C. H. Donald has told me of the occurrence of this species at Palam-

pur. So I expect it sometimes visits Dharmsala.
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The Pale Harrier

—

Circus macrurus.
A winter visitor. Uncommon. Found in the valley and on the flanks

of the range. Seen up to 6,000 feet.

The Marsh-Harrier

—

Circus CRruginosus.

A winter visitor. Frequents suitable moist places in the valley and
approaches the foot of the hills. Not seen above 4,500 feet.

The Long-legged Buzzard

—

Buteo ferox.

A winter visitor to the valley and the lower slopes of the hills. Common.
Often seen in marshy areas and about stony places in the vicinity of

streams. Birds in both phases of plumage occur. Leaves in March. Seen
up to 6,000 feet.

The Common Buzzard

—

Buteo desertorum.

A pair of buzzards, that spent the summer and probably nested near

Lakka at 10,000 feet, most likely belonged to this species.

The Goshawk

—

Astur palumbarius.

Uncommon. I suppose a resident. Taken in the military station.

Frequently captured by the falconer.

The Sparrow-Hawk

—

Accipiter nisus.

Not a very common species. Seen occasionally in the valley and on the

slopes of the range. Birds seem less numerous in summer.

The Besra Sparrow-Hawk

—

Accipiter virgatus.

A bird shot on the hill-side at 6,000 feet seemed to agree more closely

with the description of this than the previous species. I am doubtful of

its identity. Certain specimens seem to be intermediate links between the

two species.

The Peregrine Falcon

—

Falco peregrinus.

Seen both in the valley and in the mihtary station at 6,000 feet. Uncom-

mon. So far as I have seen, a winter visitor only.

The Shahin Falcon—JaZco peregrinator.

Uncommon. Resident. Seen a few times about the wooded chffs of

Dharmkote at 7,000 feet.

The Hobby

—

Falco subbuteo.

Not uncommon about the wooded slopes of the range. More frequently

seen in winter. Often observed at sunset.

The Kestrel

—

Tinnunculus alsaudarius. .

Abundant. Resident. Frequents the range and is very common m the

vallev. Seen up to 9,000 feet.

The Indian Blue Rock-Pigeon—CoZwrnfta intermedia.

A bird of the valley. Resident and common. Ascends the mam range

to a height of 9,800 feet where it rests in caves durmg the heat ol tne aay.

The White-bellied Pigeon—Columba Uuconota.
,^,,, ,•„.„ rMtless

Resident. A bird of the snow-Une. ^^ "^^^ ^^'^^^f^T^'^l
flocks that keep incessantly on the move. Seen accordmg to season

between 5,500 and 10,000 feet.

The Eastern Wood-Pigeon—PaZwrnfeMS casiotis.
February

Uncommon in this area of the range. A few were met with m February

at 6,000 feet.

The Indian Turtle-Dove-T«rter/erm(70.
Arrives in April.

A summer visitor. Very common m the season. Ariives '" i"

FrequenrtheToded slope! Nests on the higher ranges at about 10,000

feet.

The Spotted J)ove-Turtur suratensis. ^ f^^t.

Very common. A resident Abundant xn the valley a

^ ^^^ ^^^^^^^^

hills. Frequents cultivated tracts and the gardens m

l^ot seen above 5,000 feet.
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The Little Brown Dove

—

Turtur camhayensis.

This Httle dove occupies the valley. Resident and common. Remains
at low altitudes, probably below 3,000 feet. Not seen as high as the civil

station of Dharmsala.

The Bar-tailed Cuckoo-DoveP

—

Macropygia tusaila.

I have not actually shot this species. But a very distinctive booming
call heard frequently on the wooded hill-side between 8,500 and 10,000
feet can scarcely belong to any other bird.

The Common Peafowl

—

Pavo cr(status.

A resident of the valley. Fairly common. It can scarcely be
included amongst the birds of the ranga, thoagh I have seen a bird shot
almost in the foothills.

The Red Jungle-fowl

—

Gallus ferrugineus.

Common. Resident. Found in suitable places in the Kangra Valley

.

Also enters the foot-hills of the range. Not seen above 4,500 feet.

The Cheer Pheasant

—

Catreus wallichi.

Resident. The least common of the beautiful pheasants of the range ;

:

at least it seems to be so in the vicinity of Dharmsala. Taken in March
at 7,500 feet.

The Koklas Pheasant

—

Pucrasia macrolopha.

Resident. Abundant on the wooded slopes of the main range. Occupies

a somewhat narrow altitudinal zone between about 7,000 and 10,000 feet.

Moves up and down the slope within these limits in accordance with the

change of season.

The White-crested Kalij Pheasant

—

Gennceus alhicristatus.

Abundant. Resident. Keeps mainly to the well-wooded and moist
ravines. A bird of considerable altitudinal distribution. Found in the

Kangra Valley and on the snowy range up to 9,000 feet.

The Monal

—

Lophophorus refulgens.

Resident. Abundant. Frequents high elevations on the main range.

Often found in the high forest of oak and rhododendron where the ground
is carpeted with mountain grass. Remains usually between 8,000 and
11,000 feet and moves vertically according to season within these limits.

The Western Horned Pheasant

—

Tragopan melanocephalus.

Resident. Uncommon. This handsome bird keeps close to the upper
margin of the forest. Its haunts are similar to those of the Monal and both
live at the same high altitude.

The Common Quail

—

Coturnix communis.
A bird of passage. Very common on migration. Large numbers pass

through the Kangra Valley in April.

The Jungle Bush-Quail

—

Perdicula asiatica.

Frequently shot in the ravines and jungle along the foot-hills of the

range. No record above 4,000 feet.

The Chukor

—

Caccabis chucar.

Common. Resident. Frequents the open stony places on the range that
are usually covered with scrub. Haunts suitable places in the valley and
the foot-hills. Seen between 4,000 and 7,500 feet.

The Black Partridge

—

Francolinus vulgaris.

Abundant. Resident. Mainly a bird of the Kangra Valley. Occurs in'

the foot-hUls but not seen on the wooded area of the range. Not observed
above 4,500 feet.

The Grey Partridge

—

Francolinus pondicerianus.

A common resident of the Kangra Valley. Some birds enter the foo t-

hills and ascend to 4,000 feet. Not seen on the wooded slopes.
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The Himalayan Snow-Cock-Teiroo^aK^^ U'nudayemis.

Young of Himalayan Snow-Cock

—

Tetraogallus himalayensis.

Resident. Fairly common. Remains close to the snow-line, keeping to

the bare places, the alpiae pastures and the rocks above the limit of tree

growth. Feeds largely on the soft young grass at the margin of the retreat-

ing snow, geen between the altitudes of 9,000 and 13,000 feet within which

zone the birds ascend and descend according to the change of season.

The Snow-Partridge

—

Lerwa nivicola.

Uncommon. I suppose resident. A bird of the highest elevations on the

snowy range. Collects in winter into noisy whistling flocks. Keeps close to

or even passes beyond the snow-line at altitudes between 10,000 and

14,000 feet. In summer probably retires to even greater heights.

The Sams

—

Grus antigone.

Resident. Common in suitable places. A pair of these birds are fre -

quently to be seen in the level vaUey not far from the civil station of

Dharmsala. Not seen above 3,500 feet.

The Red-wattled Lapwing

—

Sarcogrammus indicus.

Familiar, noisy, resident in suitable places in the valley. Enters the

foot-hiUs. Not seen above 4,000 feet.

The Lapwing— Vanellus vulgaris.

I think only a winter visitor. Frequents the valley. Comes to the very

edge of the foot-hills, but I have not seen it withm the limits of the range.

The Green Sandpiper

—

Totanus ochropus.

A bird of sohtary habits. Abundant. Visits the vaUey in the cold season.

FoUows the streams into the foot-hills and ascends the range to about

5,000 feet.

The Woodcock

—

Scolopax rusticola.

Common. Resident. Frequents weU-wooded streams and marshy patches

on the mountain side. In winter descends to the Kangra Valley. A local
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migrant. Moves up and down the range in accordance with the change of

season. In winter descends to the foot of the range. In summer retires

to near tree limit.

The Himalayan Solitary Snipe

—

Gallinago soUtaria.

Probably a wide spread but uncommon resident of the range. I know
of it having been taken in winter at two places between 4,000 and 6,000

feet. Probably a local migrant moving to high and low altitudinal zones

similar to those frequented by the woodcock.

The Common Snipe

—

Oallinago ccelesfis.

Frequents suitable places in the valley and found up to the base of the

hills at 4,000 feet.

The Jack Snipe

—

-Gallinago gallinula.

A winter visitor. Common. Found in the same haunts as the ordinary

snipe

The Painted Snipe

—

Rostratula capensis.

Resident. Fairly common. Occupies the main valley. Reaches at least

as high as Kaniara near the foot of the main range.

'The White-necked Stork

—

Dissura episcopus.

A resident of the Kangra Valley. Common. Visits the low land near

lower Dharmsala at about 4,000 feet.

The P:nd-Heron

—

Ardeola grayi.

Common in the Kangra Valley. Included here as it has been seen in the

foot-hills at 4,000 feet.
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EEPORT ON A COLLECTION OF MAMMALS MADE
B^ COL. J. E. B. HOTSON IN 8HIRAZ, PERSIA.

By

MaJ. R. E. ChEESMAN, M.B.O.U., F.R.G.S.

The date of this collection is February 10th to August 15th
1919.

A short notice of a subsequent Shiraz collection from Colonel
Hotson, including a description of a New Vole by Mr. Oldfield

Thomas, will be foiind at the end of this paper.

The mammals inhabiting Shiraz and the immediate neighbour-

hood are of exceptional interest, especially so at the present moment,
as they form a link between two recently acquired collections,,

from the East and West, that from Baluchistan by Hotson and that

from Mesopotamia by the Mesopotamian Expeditionary Force.

I have had great pleasure in working out this collection.

Mr. Oldfield Thomas and Mr. R. C. Wroughton have given me
every assistance in the unravelling of the various problems. The
paucity of different species to be found in one place is experienced

by all who have collected in Persia and Mesopotamia and even the

dense forest region between the Elburz Mountains and the Caspian

has proved no exception. Not only are the animals scarce, but they

are difficult to trap, being usually untempted by ordinary baits.

Of the 13 species obtained, two of the bats have proved new and

have be?n given subspecific rank : Myotis myotis risorius and

Rhinolophus ferrum-equinum ircmi. In each case they are well marked

pale desert forms, their colour resembling the dove grey of the

Indian ring dove, Turtur risonus, after which the Myotis is named.

The altitude is the same for nearly all the specimens, when the

elevation is not given, it is that of Shiraz, 5,200 feet.

Very little previous collection in Shiraz has been undertaken.

Inl862 De Filippi obtained from the Marquis Doria a few specimens

from Shiraz which he mentions in " Viaggio in Persia " although

he personally travelled only in Northern Persia, around Kazvm

and Teheran and the Caspian region.

In 1871 Dobson wrote a paper on a few specimens of anmials

which had been obtained in Shiraz.

In 1872 Dr. Blandford and Major St. John passed througli

Shiraz and made collections the results of which are recorded m
" Eastern Persia," written by the former.

_ j t i

Since then our knowledge of the mammals has increased by only

one small addition, made by Mr. II. F. Witherby in 1902 dunng

an expedition which reached Shiraz, but was mamly occupied ^Mt..

ornithology.
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Colonel A. 0. Bailward, with Mr. R. B. Woosnam, m 1905,

secured many specimens in adjacent country between Ahwaz and
Ispahan on their journey to Armenia, but they kept well to the

north of Shiraz (P. Z. S., 1905, p. 519, Thomas). A subsequent

journey in 1907 was confined to the district between the South

Coast of the Caspian and Teheran (A. M. N. H. 7, xx, p. 196,

Thomas). As these somewhat scattered references have come
under review during the writing of this paper, the various Shiraz

species mentioned in them have been included, for the sake of con-

centration, so that this paper and Blanford's " Eastern Persia,"

Vol. II, should comprise the complete list up to date.

The present nomenclature is used, the original names when
different are given in brackets.

]3e Filippi, Viaggio in Peksia, 1862, p. 342.

Meriones tamaricinus, Pall. Shiraz by Marquis Doria.

Probably Meriones persicus or Meriones amhfosius.

Apodemus sylvaticus {Mus. sylvaticus.)

Probably : Apodemus sylvaticus witherhyi.

DoBSON, JouRN., As. Soc. xl, p. 455, 1871.

Tricenops persicus, Dobson, a Bat belonging to the Rhinolo-

phidcB, with a remarkable complex noseleaf, of large size, with

three pointed projections on the upper edge.

Eptecicus shiraziensis, Dobson {Vesperus shiraziensis), the Shiraz

Serotine Bat.

Pipistrellus kuJili lepidus, Blyth {Pipistrellus marginatus), Kan-
dahar Pipistrel, a subspecies of the White bordered bat.

Pipistrellus coromandra, Grey {Pipistrellus coromandelicus), Coro-

mandra Pipistrel.

Myotis myotis {Vespertilio murinus), Mouse-Eared Bat.

Probably Myotis myotis risorius.

Collected by H. E. Witherby, 1902.

Some of these species were dealt with by Thomas in the Report
" Mammals from Persia and Armenia presented to the British

Museum by Col. Bailward." P. Z. S., 1905, Vol. ii, and Wither-

by's Eieid-mouse was described by Thomas in A.M.N.H. 7, X,

1902. They have not been published previously as a complete list.

Eptesicus mirza, De Filippi, (Vespertilio), the Mirza Serotine.

1 2 Basht, Shulistan, alt. 4,000' ; 1 5 Telespid, Shulistan, 3,200'.

Witherby remarks :
" shot flying about at sunset in rocky places

with trees." Woosnam also obtained this bat at Mai Amir, alt.

4,300', and says " shot among oak trees on hill-side. They hang up

during the day in the old trees."

Pipistrellus kuhli, Kuhl, White-bordered Bat.

1 y Shiraz, Ears ; 1 ? Kamarij Dashtistan.
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Myotis myotis omari, Thomas, Omar's Mouse-eared Bat
1 2 Telespid, Shulistau.

Rhinopoma microphyllum, Geoff, Egyptian Mouse-tail.
1 $ Telespid, Shulistan.

Nearly the whole of the long tail projects beyond the filament.
Length of tail 60mm. R. kinneari, Wroughton, a slightly larger

species has been found in Sind and R. jmsillum, Thomas, a small
species has been lately described from S. E. Persia.

Vulpes persica, Blanf, Persian Desert Fox.

1, also 1 skin and 1 skull.

Blanford described the type from specimens obtained in the hills

near Shiraz, alt. 6,000'.

Sciurus fulvus, Blanford. Fulvous Squirrel.

1 Kaluni, Fars, 4,200'
; 1 ^ , 1 5 fSisakht, Ears, 6,500' •

1 Chinar, 6,600'.

The type locality is oak forests round Shiraz. Witherby
remarks " found in wooded valley in a species of evergreen oak

;

often running on ground." Probablj^ a sub-species oijjersiaus.

Apodemus sylvaticus witherbyi {Mus. (also Micromys) sylvcUicus

mtherhyi), Thomas, Witherbv's Field-mouse.

1 s Shul Fars, 5,200'.
^

Lepus lehnanni, Severz., the Turkistan Mountain Hare.

3 cf , 1 $ Dasht-i-arjan, 6,400'.

Closely assimilates to specimens of L. lehmanni obtained by

Carruthers in the Hissar Mountains, Turkistan. They are con-

siderably larger than L. connori, Rob., irom the Mesopotamian

Plain, though in colouring there is a certain similarity, also larger

than L. craspedotis, the Baluch Hare.

The following is a list of Col. Hotson's specimens :—

1. Rhinolophtjs fekrum-equinum IRANI, Subsp-nov.

Persian Horse-Shoe Bat.

1. 2 (typ®) ; 8 immature.

A pale desert form of B. ferrum-equinum, the horse-shoe bat of Europe.

iSpecimens from Asia Minor are identical with the European form. The

present series has been compared with these and with B. f.-e. tragatus

from North India. The Shiraz bat is paler in colour and slightly longer

in the forearm than either of these forms. In the National ^-Jolltctiou au

unnamed specimen of this pale form from Turbat-i-Haidan, N. E. Persia,

•obtained by Watson, was awaiting further material for identihcation. 1 his

-extends the known range across Persia and has suggested the name

Size medium ;
hairs of the back soft and long (9mm).

General colour above pale "fawn colour", bases of the hairs palo

" drab ", darkening to pale fawn colour at the tip. Lnderpai-ts pale drab

with a washing of " vinaceous buff ".
,. n ^\ an ^ *^«;\ 41.

Measurements of the type : head and body (m flesh), 60mm; tail, 44 ;

ihindfoot, 12 ; ear, 25. Forearm, 60 mm.
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Skull :—Greatest length, 23 5 mm. ; basilar length, 16
;
greatest breadth,

12'5 ; least interorbital breadth, 3 ; breadth of braincase, 9"5
; upper tooth

row, including canine, 9.

Sab : Persia. Type from Shiraz, alt. 5,200'.

Type: —Adult, $ B. M. No. 20. 2. 9. 3. Original number 920. Collect-

ed 21st June 1919 by Col. J. E. B. Hotson and presented by the Bombay
Natural History Society to the British Museum.
The eight immature specimens are a paler shade of the same general

colour as the adult.

The nose-leaf from dry skin measured 12mm. by 7*5

2. PlPISTKELLCTS KUHLI LEPIDTJS, Blyth.

Kandahar Pipistrel.

1845. Pipistrellus lepidus, Blyth, J. A. S. B., xiv, p. 340.

14 2 .

The forearm of these naeasures 33-34mm.

The large proportion of females to males in collections of Pipistrels is

remarkable. Buxton obtained one male to sixteen females in a series of

P. kuhli in Amara.

3, Pipistrellus mimus glaucillus, "VVrought-^n.

Northern Dwarf Pipistrel.

1912. Pipistrellus mimus glaucillus, Wroughton, J. B. N. H. ^., xxi.,

p. 769. c?12; $ 81 ;
in al. 6.

Ten from Bagh Mizathahami, Shiraz, the rest from Shiraz.

The forearm of these is about 31mm.

P. mimus is generally distributed throughout India and is smaller and

darker than P. kuhli, P. m. glaucillus is a paler slightly larger sub-species.

The type locality is Multan, Punjab ; it also occurs in Sind.

4. Myotis myotis kisorids, Subsp. no v.

The Dove-grey Mouse-eared Bat.

c?3; $1.
Much resembles, but is paler than Myotis m. omari, Thomas. Also differs

from M. M. omari in the absence of the general washing of cream buff on

the back, underparts, and wing filaments, which on the back of M. m. riso-

rius is replaced by a pale purplish washing. In the underparts the creamy

buff tips to the hairs in M. m. omari are in these specimens white, giving to

the belly a much whiter appearance. Forearm measurements are on an

average slightly longer than those oi M. m. omari.

Considerably paler and slightly longer in the forearm than either M.
myotis from Europe or M. blythi from North India.

Size large, hairs on the back soft, and long (10mm).

Greneral colour above " drab grey ", slightly darker towards the tail, bases

of hairs " slate colour ", tips pale purplish. Below bases of hairs " clove

brown ". tips of hairs white, clove brown of bases faintly showing through

the white tips. Limbs and wing filaments " drab ". Line of demarcation

of colour upper and underparts clearly defined.

Measurements of the type : forearm 62mm.; head and body (in flesh)

76mm. tail, 62 ; hindfoot, 14; ear, 26.

Skull : greatest length, 24mm ; basilar length, 18-5
;

greatest breadth

(broken) 14-5 : interorbital breadth, 5-5
; breadth of brain-case, 10

;

upper tooth row, including canine, 9.

jidl,^—Persia. Type from Shiraz, alt. 5,200', three more specimens from

the same locality.
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r^/^je.—Adult d B. ;^I. No. 20-2-9-18, Originjil number 925. Collect-
ed 22nd June 1919, by Col. J. E. B. Hotson and presented by the Bombay
Natural History Society to the British Museum. The neighbouring
subspecies M. m. omari has been obtained at Derhend, North of Isphan, alt.

6500', the type locality. Also at Resht at 400' by Woosnam and at
Telespid, S. W. Persia, alt. 3,200' by Witherby.

5. Herpestes EDWAE.DSI FERRrciNEUs, Blanford,

Ferruginous Indian Mungoose.

1874. Herpestes ferrugineus, Blanford, P. Z. S., p. 661.

d 1..

This is a rufous race of the Indian Mungoose, Herpestes edtvardsi, Geoflroy.

A specimen from Qasrqand, Persian Baluchistan, (Hotson) is a well marked
example of this rufous form..

Shiraz is at present the Western limit of its range, the type locality is

Sind.

The better known name for the Indian Mungoose, Mungos mungo,

really belongs to a South African species of Banded Mungoose. This has

been recently pointed out by Dr. J. A. Allen of New York and accept*"

by Mr. Oldfield Thomas. It has therefore been necessary to revive the

earliest generic and specific name available for the Indian Mungoose which

is Herpestes edwardsi.

6. OaNIS AUREUS, L.

Jackal.

1756. Canis aureus, Linnseus, Syst. Nat. i. (10th ed.) p. 40.

d 1
; d immature 1.

The adult is in summer coat, which is much worn. Shows a marked

similarity in colour shades and skail, characters and size to specimens frc.m

the Lower Tigris.

7. Meriones PER8ICUS, Blanford.

The Persian Jird or Gerbil.

Ann & Mag. Nat. Hist.., xvi, 1875, p. 312.

1876. Gerhillus persicus, Blanford. East Persia, n. p. bb.

These' alre^e with all the specimens of M. persicus in the British Museun-.

Shiraz is also close to the type locality.

In recent collections this species has been obtamed ^^ M^J-^:^;;'^^:
^•

of Awaz (Woosnam) and from several districts in Baluchistan (Hotson).

8. Meriones ambrosius, Thomas.

Cinnamon-buff Jird or Gerbil.

1919 Meriones ambrosius, Thomas, A. M. N. H., 9, in, p. 2/0.

4IUVair:p°ectmens show a marked resemblance to *e 'jpo
;^

M^:*ZZ. t£ t»o immature skm. have been placeaw,th*e„,.^^^T^^^

pelage is not - "shly eolonred « m the a^^^^^^^^^^

affinity to M. ambrosius than to 31. persicus, zaa ouijr f

the genus in this collection. ^r +i,o Urapr irerbils. the bright

i. ambrosius is a very beautifu species o the larger gertn
^^^J^^

cinnamon buff colouring ^^^-^'^'^
^^'^^^^^^^l^^^^^^

inr atle^n75Xtil1^^ white^ip although this is

apparently not a constant feature.

21
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9, Mtjs bactrianus, Blyth.

The Kandahar House Mouse.

1846. Mus bactrianus, Blyth, J. A. S. B., xv, p. 140.

d76; $74.
It is not surprising that the series of mice from Shiraz should show a

very mixed breed, owing to the fact that it is situated at a point where
several races meet. Stowaways on caravans have doubtless alighted to

add to the confusion. To the North we have received typical examples of

the dark bellied European form M. museulus from Buxton at Kasvin. The
majority of those obtained in Mesopotamia by the Mesopotamian Expedi-
tionary Force, were M. m. gentilis, with whitish belly, the bases of the
hairs being slaty. To the East the white bellied bactrianus was taken by
Hotson in Baluchistan.

The Shiraz mice have a tail averaging 10mm. longer than the Mesopota-
mian series, I have therefore referred those under review provisionally to

M. bactrianus although the colour of the underparts in the specimens

grades from this type to that of M. m. museulus.

10, Ceicetulits migkatokius, Pallas.

The Little Grey Hamster.

1794. Mus migratorius, Pallas, Reis, ii, p. 703.

J 26
; $ ; 24 in al. 1.

Notwithstanding this very fine series of Shiraz hamsters to work with, I

have been unable to distinguish any constaixt differences between this and
C. migratorius. The sizes certainly vary within considerable limits. The
females are larger than the males on an average. Of the nine skins in

which the head and body measurements taken in the flesh were 100mm. or

over, six were females.

Many of both sexes have the ochraceous tint of colouring in contrast to

the usual blue grey. One skull was sent with the two cheek pouches
attached, well distended with grains of barley. This abnormal development
in the hamster is used for conveying corn, from the field to the burrow
where it is stored.

11. OVIS VIGNEI CYCLOCEKOS, Hutton.

The Afghan Urial,

1842. Ovis cycloceros, Hutton, Calc. Journ., Nat. Hist., p. 88.

cJ 1
; $ 1 ; Dehnau, 12 miles S. E. of Shiraz, alt. 5,500'.

Adult male with typical horns of the ovis vignei group, the tip curving

towards the front of the eye. Horn measurement, round the front curve 24

inches. Shoulder of male taken in the flesh, 30'5 inches. Horn of adult

female measured 3*5 inches round front curve. Shoulder taken in the

flesh 25'5 inches.

12. Oapka aegagkus blythi, Lydekker.

Sind Wild Goat*

1898. Gapra hircus blythi, Lydekker., Wild Oxen, Sheep and Goats, p. 264.

2 1 ; Siakh Range, 10 miles S. of Shiraz.

This is a slightly smaller r^ce of the Persian "Wild Goat, Capra cegagrus,

Gmelin, with slighter development of the knobs on the front edge of the

horns and has a range in Sind, Baluchistan, and South Persia. Capra cega-

qrus reaches Asia Minor, the type locality is Daghestan district of the

Caucasus and it appears to replace C, oe. blythi in the Elburz Mountains.
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13. Gazella subgutturosa, Guldenstadt.

Persian Gazelle,

1778. Antelope subgutturosa, Guldenstadt, Acta. Ac. Sci., Petrop, p. 251.
5 1 ; Low hills between Khan-i-Zinian and Shiraz., alt. 5,600.'

An adult female without horns, shot in June and is in the summer coat.

The mask has the forehead nearly white, a broad pale chestnut stripe runs
from the forehead down the centre of the face, ending in a small dark
brown patch above the nose, two almost white stripes run parallel on each
side of this central stripe and again two more pale chestnut stripes com-
mence in front of the eye and terminate to the side of the nose. There is

a male of this species mounted in the British Museum which has the face

all white. This is at once a most interesting and valuable addition to the

representatives of the Gazelle family in the National Collection, a group

in which the material is sadly deficient, more particularly in the case of

adult females on which many of the species of Gazelle are largely based.

The Persian Gazelle is a comparatively long coated species, with horn-

less females, that inhabits the higher ranges of hills and plateaux. This

skull is considerably larger than any other with which comparison was

made.
Hotson gives the measurement of the shoulder, taken in the flesh, as

26- 5 inches, which is one inch more than the female Urial he sent from the

same locality.

The type locality is given by Lydekker as Persia, at elevations of 3,000'

to 7,000', and he includes Afghanistan in the range. Westward the species

would meet Gazella marica, Thomas, which reaches the valley of the lower

Karun River, a male and horned female having been obtained at Shushter

by Bailey and mentioned in the report on the mammals collected by the

Mesopotamian Expeditionary Force.

SUPPLEMENT.

Since the proofs of the first paper have been returned from the printer

for correction, another small collection has arrived from Co .
Hotson,

includincr a new vole. There has been just time to attach the description

of this vole by Mr. Oldfield Thomas and a short notice of the other species

to my original paper for publication together. ^ , tt i.

rmon/those who contributed towards the Shiraz Collection Col Hotson

writes that he received valued help f^-lI^^I^^SJ- ^^
^^-jf'/'^.t, fa^^^^^^^

Lieut B L Herdon and Major A. E. W. Lake, both of the U-''th

Q M O B. L. I.^Lieut.-Col. H. R. B. Gibson, I.M S., Capt K. Blandy,

SovJi; Persian Rifles and Officers of the 36th Indian Mom^tam^^^^^^

The date of this supplementary collection is August loth to December the

16th, 1919.

THE DETAILED LIST OF THE SPECIES IS AS FOLLOWS :-

1 PiPISTEELLUS MIMU8 GLAUCILLUS, WrOUghtOU.

S7; ?
11.' Ten from Bagh-i-Jaffarani, Shiraz, the rest from Shiraz.

Notes as in my paper.

2. Pakaechinus macbacanthcs, Blanford.

Baluch Hedgehog. ..

1876. Erinaeeus rnacracanthus, Blanford, East Persia, ii., p. -/•

o 1. Bagh-i-Rezi, Shiraz.
obtained by Blanford at

Type locality Dizak, Baluchistan. It was ^l^y «^
J

..
^^^^y^

Karman. A plate of this Hedgehog is given '"
E^^^^fJ j; ,4,k brown,

the base and the tip of the spines, as well as the undertur.
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almost black. The head,, ears, and chest are grizzled by an admixture of

white hairs. Blanford found that albinism was prevalent in the species.

3. CaNIS AXJKEtJS, L.

c? 1. Bagh-i-Gulshan, Shiraz. Alt. 6,000'.

A typical example of Canis aureus in full winter coat. The general
colour of the back is pale fawn, almost silvery, to which the black tips to

the hairs give a grizzled appearance ; the ears and hind legs are bright
fawn, inclining to rufous the fore-legs are fawn coloured. Throat and
belly white, chest washed with fawn. See my paper above.

4. VuiPEs, sp.

(S I. Purchased.
This is a very dark specimen of a fox about the size of F. persica, with a

large amount of purplish black on the under parts and back ; the ears are

entirely black outside and light fawn inside. Unfortunately it is a trade
skin, without skull, and the classification cannot be carried further until

more material is available. This skin was obtained from a dealer by
Lieut.-Col. W. A. K. Fraser, D.S.O., M.C., South Persian Rifles.

5. Tatera persica, Wroughton.

The Seistan Gerhil.

1906. Tatera persica, Wroughton, A. M. N. H., 7, xvii., p. 496.

5 1. imm., Akbarabad, near Shiraz. Alt. 4,800.

6. Mebiones ambeosius, Thomas.

5 1, $ 1. One from Bagh-i-Jaffarani, Shiraz.

See my paper above.

7. MUS BACTRIANUS, Blyth.

6 88, 2 83.

The remarks on the House mice in my original paper apply equally to

these except that the white-bellied specimens typical of Mus bactrianus

are here in larger proportion.

8. Cricetultjs migratorius, Pallas.

cJ 5, 2 27. :.

See my paper above.
'

9. Calomyscus bailwardi, Thomas.

Bailward's Vesper Mouse.

1906, Calomyscus bailwardi, Thomas, P. Z. S., ii., p. 524.

6 2.

The type locality of this species is Mai Amir, 70 miles N. E. of Ahwaz.
Thomas has given this descriptive paragraph which I borrow in full " A
beautiful gerbil-coloured, long eared, tufted tailed mouse, of about the size

of Mu^ musculus." Woosnam who collected the type says it was '* trapped

among barren rocks on mountain side above the Mal-i-Mir marsh." Hotson
says " trapped on the hills 2 miles from Shiraz, Alt. 5,200'."

Two allied species were obtained in Baluchistan by Hotson.

10. MiCROTUs IRANI, Thomas.

Shiraz Vole.

c? 5, 51. Bagh-i-Rezi, Shiraz.
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The following is Mr. Oldfield Thomas' description of this new Vole :—
" Microtus irani, sp. n.

" A rather large buffy coloured species, with a striking external
" resemblance to M. (Phaiomys) afghanus, Thos., but with normal
" Microtus dentition.

" External appearance almost exactly as in afghanus. General
" colour above sandy buff, nearest to ' tawny olive ', the hairs slaty at
" base with buffy subterminal rings and dark brown extreme tips
" Sides clearer sandy. Under surface soiled whitish or creamy, the
" hairs slaty at base, except on the chin. Hands and feet creamy
" white. Tail sandy above, white on sides and below. Hindfootpads
" apparently five in number and mammse 2—2=8, but neither are
" absolutely clear.

" Skull large and strongly built, twice the size of that of 31. mysta-
" cinus, the zygomata stout and widely expanded. Palatal foramina
" narrow, reachingback just to the level of the fromt root of m'.
" Posterior palate with well marked lateral pits. Bullae large, though
^' rather smaller than in afgJianus.

" Molar pattern as in typical Microtus ; m' with four completely
" closed triangles and a posterior C, there thus being four salient

" angles on each side. In afghanus there are only three, M- in the
'' type with a small additional internal projection approaching that of

" M. agrestis, but this absent in other specimens. M^ with six closed

*' triangles and a well developed anterior trefoil. In afghanus there

'' are only four closed triangles.

" Dimensions of the type, as measured by the Collector :

—

" Head and body 107 mm. ; tail 37; hindfoot 19; ear 13.

" Skull :—Condylobasal length 30 ;
condylo-incisive length 30 "o

;

" zygomatic breadth 18-2
; nasals 75 ; intertemporal breadth 4; mastoid

" breadth I4'3 ; height of crown above bullae 11
;
palatilar length 15-2

;

" palatal foramina 6-1
; horizontal diagonal diameter of bullte 8-7;

" upper molar series 6'7.

"fl^a6.:-Bagh-i-Rezi, Shiraz. Alt. 5,200'.

^^ Type -.—Old male, B. M. No. 20. 5. 20.9. Original No. 1328.

^'Collected 17th September 1919. Six specimens examined.

'' This striking and most distinct vole is quite unlike any described

" species except for its marked but purely superficial resemblance to

" M. (Phaiomys) afghanus. Geographically also it is very isolated, as

" its nearest neighbour is the North Persian M. mystaomus, Filippi,

" which is barely half its size. A co-type of the latter acquired by

'' exchange from the Turin Museum is now in the British Museum.

11. OVIS VIGNEI CYCLOCEEOS, HuttOU.

The'male'from Baiza, 35 miles N. N. E. oi
^^^^Y^^^^lTJ^^Z^e^

taken in the flesh 32 inches ; horn measured round front curve 8 ,^che8^

Adult female from Kuh-i-Bamu, 8 miles N. of Shiraz. Alt. b,W^
.

amgu^

at sWder in fle?h 28-5 inches,' horn 1-25 inches. 5ee original paper above.

12 Capra. ^gagrus blythi, Lydekker.

$ 2. One from Kalat, 30 miles N. W. of Shiraz alt _6^0' shoulder

measured in flesh 29-5 i-hes, horn measured rouiul fjtc-v^

the other from hills above Kavar Valley S
J.

Jt

measured in flesh 24-5 inches. See original paper above.
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THE GEOLOGY OF WORLI HILL.

BY

Jayme Ribeiro, Esq., L.C.E.

With one plate and three text figures,

(Paper read before the Bombay Natural History Society

on 2Qth February 1920.)

A glance at the map of Bombay shows the greater part of the western coast

of the Island skirted by a range of hills. It starts from the northern horn of the

Back Bay and after running in a northerly direction ends at the southern bound-
ary of the Mahim Bay to re-appear beyond the limits of the city as the promon-
tory on which stands the Chapel of Nossa Senhora de Monte. The range,

however, is not a continuous one, nor of a uniform height. There is a consider-

able break of about 2,300 feet at Mahaluxmi. The small knoll on which
stands the tomb of Haji Ah, a Mahomedan saint of considerable repute, marks
practically the centre of this vanished portion of the range. The section on
the south of the breach is made up of the Malabar and CumbaUa HiUs which
at some points attain the height of about 220 feet. The northern section

starts with the mound on which stands the tomb of Mama Hajiani and runs

in an imdulating manner, now dipping to the level plain now rising to form
other hillocks till it ends at the WorU Fort. This section of the range is known
as the Worli Hill. It formed by itself one of the seven islands which originally

went to make up our present city.

It is interesting to watch, as one travels by the B. B. & C. I. Ry. from Grant
Road to Lower Parel stations, the central portion of this range with its badly

scarped sides and its top dotted with bimgalows and fringed with brab palms.

Just as the train leaves the Mahaluxmi station there appears, on the north of

the Love Grove Sewage pumping station, a part of the hill reddish brown in its

upper and ashy grey in its lower portions. This is the part of the range that

is going to take up the greater and more interesting section of this paper.

Apart from the similar physical aspects of the two sections of the range there

are strong geological evidences to show that these two sections are identical in

their origin and that at some remote period the sea breached the range cutting

it into two. It may be stated here that the description that will be given of

the Worli Hill wiU apply in all respects to the northern end of the CumbaUa
Hill, the only portion of the southern section of the range that is being quarried

at present, with this one difference that I have so far found no fossil remains
of any kind at the latter place except bits of charcoal.

Worli HiU consists of three different strata, the topmost consisting of

dark basaltic trap weathering into moorum, the middle of sedimentary beds
and the lower of coarse grey trap, each of which strata I shall proceed to
describe in detail. What may be the substratum on which these stand is

not possible to say in the absence of deep excavations round about the place.

I. According to Dr. Carter's paper on the Geology of the Island of Bombay
read before the B. B. of the Royal Asiatic Society in 1850, the upper stratum,

the dark basaltic trap, is " the first of the secondary effusions which caps the

main ridges in Bombay, and which, it may be presumed, was once continuous
aU over the island." This effusion he assigns to what he classifies as the third

period of the geological formations in Bombay, and consequently is subsequent
to the deposition of the sedimentary beds which are taken by him to belong
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Golansi Hill, Sewri. Lookin.a- West from foot of quariy.

Golangi Hill, Sewri. Looking South from top of Lower Trap.
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to the second period. Though Dr. Carter was the first of the earlier investi-
gators to give a very painstaking, careful and elaborate description of the
various geological formations of Bombay his assumptions about the sequence
of the several volcanic effusions and their sub-divisions into four groups seem
to be open to question, as Wynne remarks in deaUng with the geology of

Bombay in the Memoirs of the Geo. Survey of India, Vol. V, 1863. Were it a
fact that this upper trap overflowed " the then plain of Bombay " and was
subsequently forced up together with the sedimentary beds on which it was
lying, by a fresh outbreak of lava underneath to form the existing ridge the

aqueous deposits would have shown a more extensive disturbance by way of

contortion, fracture and fusion than is actually the case. The upper trap itself

wovdd have tmdergone a good deal of Assuring beyond the very thin joints due

to cooHng. At Sewri the upper trap takes the contour of the lower trap and
that of the thin layer of sedimentary rock and has the air tubes perfectly

vertical and undisturbed. The probability is that the ridge was already formed

by the forcing up of the aqueous stratum by the irruption underneath of the

lower trap before the upper basaltic trap came on.

Mr. Wyone seems to doubt that the ridges in Bombay were ever the

result of trap intrusions under the sedimentary beds, but the dome shajK''

appearance and the variations in the height of the lower trap extensively exposed

at Sewri seem to favour the view that the ridges were at least partially due

to that cause. Even at Worli there are indications that the sedimentary

rocks have been Ufted up in a dome. Dr. Buist in speaking of the Love

Grove beds in the paper on the geology of Bombay read before the Bombay

Geographical Society in 1851 says :
" Just at the sluices the regularity of

the beds has been disturbed, and they dip a little in all directions." The

inference is clearly that the beds were ' raised in a dome.'

Sedimentary beds dipping south, Worli.

The physical characters of this ^^^J^\:1:^V^L:\^' ^^^^

that caps the other ndges
^"/"^.Sstanding the apparent difference

crystallme and fine grained. Yet notw^hstand^^ JV- ^^^^ ^^^^ .,

this basaltic trap is one and the same
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we assume that the upper trap in Bombay had its origin in the main-

land, since no local foci of eruption have been met with, and that it flowed

in a westerly direction, the more fluid portions would travel faster and cool

more rapidly, thus producing the basaltic trap of WorU. That it is merely a

question of fluidity and cooling would seem to be clear from the appearance

of an undivided mass of rock 105 ft. in thickness lying above the sedimentary

deposit at Sewri , a rock which is probably identical with the flow of which the

WorU basalt is the western outpost. Where it rests on the sedimentary bed
it is ashy grey and earthy, but gradually passes into a dark crystaUine rock at

the top, but less so than that at WorH. That such must have been the condi-

tion of the trap at the latter place at a very remote period is proved by bould-

ers of ashy grey and basaltic trap found embedded in the mass of moorum
resulting from the disintigration of the trap. It is a very noticeable fact thaj

the whole depth of rock on the eastern side of the hill has decomposed into

moorum by concentric disintigration of the trap, leaving rounded cores of vari-

ous sizes. The appearance of the more highly weathered of these cores is that

of rusted iron balls. The larger and less weathered ones still show the typical

trap characteristics. On the completion of the weathering process ths moorum,
it would appear, gets pressed into sheets and can easily be split into thin laminae.

It is not possible to say what are the determining causes which lead trap to

weather into balls ; the probability is that the lava in cooling assumes a definite

hexahedral form. The transition from this form to a ball in weathering is not

distant. The moorum which is yellowish brown in its lower reaches passes

gradually as it approaches the summit into the best red earth available in

Bombay. The quarried face of the moorum presents remarkably clear strati-

fications. The western face of the hillock on which stands the tomb
of Mama Hajiani is also decomposing into moorum but in a lesser degree

leaving in many instances masses of solid rock poised on columns of moorum
cut out by the action of the waves. It is a queer fact that the lower layers of

the rock are weathering earlier and faster than the vipper ones.

The imweathered rock presents an appearance unlike that of any other trap

in Bombay. A freshly broken specimen shows a dark, fine grained crystalline

surface with sharp edges. When struck it sounds with a clear metallic ring.

In hardness and colour it ranks next to the " Lydian stone " of Antop Hill, the

hardest stone in Bombay. When seen in the mass it shows on the surface a
network of Lines, probably occasioned by cooling, which form more or less

hexagonal figures. These are best seen at Love Grove near the Sewage
outfall. There it is possible to see practically perfect hexagons occasionally

standing out as columns in the manner of true basalt. These lines penetrate
deep into the mass of the rock as seen at Nepean Sea Road, Malabar Hill, and
are filled in with quartz or zeolite veins. On both sides of these veins the rock
has become greenish brown to a slight extent, a sign of incipient weathering.
So far no cavities or geodes containing quartz or other minerals have been met
with.

It would be interesting to investigate why this basaltic trap, which appar-
ently is harder than the other varieties, has weathered to such an extent as to
produce a bed of moorum over 100 ft. in thickness. The other hiUs in Bombay
are covered with a comparatively thin layer of soil. Mr. Wynne, however, is

of opinion that the basaltic trap is less susceptible to weathering, for, in
speaking of the basaltic trap of Malabar Hfll, which is identical with the Worli
trap, he says :

" This is an extremely hard dark variety of bedded trap ; it

marks glass, yields but little, and in a peculiar manner, to atmospheric action ;

in some places the only effect produced being a slight superficial oxidation of
its combined iron, in others it is traversed by strong joints, between which large
spaces have been formed, and most of the remaining angles, owing to a rudely
developed concretionary structure, have been partially rounded off.

"
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Owing to its hardness and brittleness a very restricted economic use is being
made of the basaltic trap. It is being quarried to a small extent for use as
rubble and metal in the foundations of buildings. For road making the metal
is not quite suitable being too sharp. The face of the hill is however being ex-
tensively quarried to procure spoil for filhng the adjoining low lands of the Hats.
The Western India Brick Factory was started at the foot of the hill to utihze
the moorum for brick making, but the attempt has not so far proved success-
ful.

Quarry Face, Woili Hill.

II Below this thick mass of moorum and trap occur the highly interesting

sedimentary deposits. From their characteristic and persistent fossil, the trog,

it is evident that the beds were deposited in fresh water. t^e previous

investigators Dr. Carter is the only one who has given us a fuU and detail^

description of the beds as they appeared at the Love Grove cut of the «huces

and of the fossils found in them by himself and Dr. Leith. It 'W be sU^^^^^^^

here that in view of the extensive quarrying operations ^1^^*
^^;;;,;;;^""^^

taken place, whereby a face of the beds about 500 f .
m length has been

exposed, Dr Carter's description is true only of the cut o the ^I^^.
J'> Ĵ^^^^^

now opened out are about 28 ft. above the ^fnJevel
of the ^^^ wh ^^^ /^/^

Love Grove cut they are generally below it. It has not be^n possible to trace

in the present beds the layers which according to Cart jn^^^^^^^

tubes filled with crystalline quartz nor the layer
f

^^
*J "f^^^^^^ft\eS

and which "
is almost wholly composed of the casts o the «beUs °f ^be

1
ttl

entomostracious crustacean animals ^^^l^^ '=7P'^^^«;„,
„^f ^^e^pkce would

no description of these aqueous deposits
^^J^^^^^

^^^^^ "^ "^^ P' In gLral
wholly apply to another place even though only ^^ew yards away. In g

the beds dip about 15° to the west. Passing under the biU beyj^^PF^

the west just under the high tide level, looked at fom a very s

the alternatmg black and light coloured bands in

*

J^/"™
J^^^^^^ di^ebse.

distinct and continuous, but in the
^^J^^^'^^^^^^'^'^lX^^

an extraordinary diversity of material. The layers vary g j

22
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from point to point. In general the lighter material occurs in thicker layers than
the darker one and is more resistant to splitting. It is very difiScult to get

thin slabs of it. The alternation of the layers sometimes is very rapid thereby
producing very thin bands. There are large deposits of carbonaceous shale,

but the remarkable fact about it is that the shale is not found in continuous
layers, but occurs as pockets In the other deposits.

Fossilized Frogs from the sedimentary deposits.

The general description of the beds which are about 30 ft. thick is more or

less as follows :—Immediately resting on the lower trap there is a layer about
3 or 4 inches thick of a very dark coloured shale in a good state of preser-

vation which spUts into very thin laminae. It consists of an extremely fine

sediment, so fine that when held against the sunlight it gives out iridescent

colours. When wetted and exposed to the sun it emits a strong smell of

naphta. This is more pronounced in a newly broken rock and the quarrymen
are quite aware of it. This naphtous smell is probably the result of the large

amount of organic matter incorporated in the shale. This layer is the most
prolific in frog impressions. On both the faces of a small slab about | inch

thick there are no less than 3 clear and several faint impressions of frogs.

The counterpart of this slab was welded to the lower trap and could not bs
detached.

Above this layer comes a deposit of a coarse grey coloured detritus about
12 inches thick. This layer does not easily split into thin laminae ; but where
it does, it is possible to get impressions of frog fossUs. The grey deposit is

followed by fine sediment similar in appearance to the first layer, but in rather

a decomposing state. If spUt into thin layers it easily crumbles into bits. It

is prolific in frog fossils and together with the previous similar deposit are

the only layers in which pecuhar impressions are found.

After this period the character of the deposits changes. Sediments of any one
kind are in some cases heaped up several feet thick. This is especially true

of the ashy grey deposit. It is pecuhar in containing very thin flaky pebbles
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of a dark colour which viewed sideways appear in shape Uke human nail parings.
This can well be seen on the compound wall of the Presidency Mill on
Fergusson Road where the softer matrix has weathered away leaving the flakv
pebbles very promment. These shales, as also the carbonai;eou8 shales previ-
ously mentioned contam large pebbles of an igneous rock of a dark colour
the largest found by me being about 9 inches in diameter and about
3 inches thick. It is very rarely that the pebbles are of a light colour These
may be merely concretions. Above the grey deposits there occurs a series of
alternate dark and hght shales. These bands are together about four feet thick
and seen from a distance are very distinct. In general the dark layers are thin^
ner than the others. To a greater or less extent the sedimentary deposits are
charged with carbonate of lime. Iron pyrites is diffused throughout the layers,
the more so in the lowest ones. The pyrites probably was the result of the
sulphur evolved from the decomposing organic matter acting on the iron in
the waters. The frogs seem to have survived through all these changes as their
fossils occur even in the highest of the dark shales. The atmospheric influences
which made the hard basaltic trap to weather so deep down do not seem to have
affected the sedimentary rocks in the least as the moorum is found resting

directly on aqueous beds in a good state of preservation.

The sedimentary strata are extensively cracked, the cracks generally run-

ning east to west. They do not exceed a couple of inches in thickness and are

geneiaUy filled in with deposits of calcite showing a variety of crystalUsations.

It is very rarely that quartz occurs in these fissures but when it does occur it

is found in small crystals of a peculiar brilHancy. So far no amorphous quartz

has been found. Some portions of the rock have become faulted and some
seem to have shded against each other with such a tremendous force as to fuse

partially the rock. An evidence of this fact is found in the fairly extensive

rounded and polished surfaces with clear strise on them as if a comb had been

passed over the semi-melted mass. Wherever faults occur, the layers have

taken a sUght bent downwards and were probably fused to some extent at the

line of fracture as layers of different materials are found welded together.

The layers that existed below the lowest frog beaiing band have been broken

into and fused by the lower trap coming into contact with them, so that it is

not easy to make out the original condition of these beds. This disturbed

state of the sedimentary beds gives additional support to the theory that it

was the lower trap that forced up these beds, cracking, faulting and sUding

them against each other, and if we assume, as we have done, that the upper

trap is of a more recent date than the lower one, then it is quite hkely that this

heavy weight coming over the aqueous deposits already thrown into unstable

equilibrium may have helped in causing further sHps in the beds. But taken

all together, these cataclysmic changes were not so tremendous as in Sewri

where the aqueous beds have been contorted, fused and jasperised to an

extraordinary degree.

The fresh water beds are being rapidly quarried away as the material broken

into metal or rubble commands a ready sale for use in the foundations of build-

ings. Being soft and porous it sets better in the mortar than trap metal.

Many a house in Bombay wiU have thehonoui- of standing on the fossil remains

of the earUest known inhabitant of Bombay-the frog. At the present rate of

quarrying and by the contemplated activities of the Gty Improvement rmst

in this locaUty, these interesting beds will be completely wiped out at no

distant date.
, j i -^^ tu^

III The lower trap is soft and scoriaceous like the trap underlpng the

sedimentary beds in the other parts of the City. In general it is ashy grey

in colour and resembles very much some of the aqueous deposits. It a

only the presence of crystalline texture that differentiates the former. It w

quite likely that the character of this trap at least in its upper portions has
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been greatly modified by intermixture with the fresh water deposits. The mass
of the rock is broken up with veins and cavities filled in with calcite,

quartz and zeolites. Moreover the fact that this trap was never exposed to

atmospheric influences must have tended to some extent to make it different

from the upper trap. Though it could not have been in a highly molten con-

dition when it burst under the sedimentary beds as judged from its scoriaceous

nature, yet it seems to have greatly affected some parts of the aqueous deposits

as evidenced by the presence of some peculiar boulders in the mass of the
trap. These boulders had the appearance of having been severely burnt ; the

outside was covered with black knobs, which scaled off at the slightest touch
like carbonaceous shale, while the interior of the boulders consisted of a dark
brown matrix, probably of fused silica very hard and tough to the hammer,
containing a very large quantity of very fine needles of quartz embedded in

all positions in the matrix. Or can it be that these boulders are specimens
of rocks deeper down in the bowels of the earth carried up by the force of

the trap as it made its way through them, as must have been the case with the

boulders of diorite found embedded in the volcanic ash near the KoUwad station

in Sewi'i f I throw out the suggestion for what it is worth.

It is a remarkable fact that the previous writers on the geology of Bombay
have taken scant notice of the minerals found in the aqueous deposits. Carter

who has taken a good deal of pains in describing the fossil remains in these

beds makes only a casual reference to the occurrence of calc-spar and quartz.

Speaking of the existence of small deposits of granular coal on leaves and of

mineral resin, he finds " invariably calc-spar in company with both these sub-

stances." Again when he writes about the layers of cyprides he says : "It
also has another pecuharity, which is, that it is almost wholly composed of

sUex, in the form of amorphous or crystalline quartz." Dr. Buist makes no
reference to any mineral while speaking of the Love Grove beds, but in referring

to those under the Malabar Hill he mentions mica and " small crystals of sul-

phuret of iron, supposed by the natives, when first found, to contain gold."

From these stray references one is led to infer that these writers either thought
this subject unworthy of much notice or that they did not come across the rich

harvest of minerals now found in these beds. The latter was more probably
the case considering the fact that deposits of minerals are confined to small

sections of the beds. Drs. Carter and Buist have based their remarks on the

beds as they appeared at the Love Grove cut of the sluices, and it is quite

likely that no striking minerals were found by them at this place. The min-
erals occurring in the beds now exposed are a study in themselves and would
well repay the labour spent in inquiring into their composition and crystallo-

graphy. It is a fact very much to be deprecated that an important city like

Bombay should not possess a single standard collection of minerals, and in

its absence I can only describe the minerals found by me as they appear to

a lay man.
I. Iron pyrites. The waters which caused these beds were evidently highly

charged with iron sulphide as the mineral is found disseminated in varying

quantities throughout the mass of the rock. It is more frequent in the lower

than in the upper beds. It occurs as fine dust, as globules, rarely as amor-
phous masses resembling Chinese characters and more frequently as well formed
cubic crystals of various sizes, the largest found being about ^ inch cube. The
pyrites varies in colour from brass yellow through golden yellow to copperish

brown. It is also found in a dark greenish blue hue giving out iridiscent

colours. This peculiar colour seems to be due to the oxydising influence of

the atmosphere, for some crystals, which were golden yellow when first picked
up, were subsequently, after a few months, found to have taken on this dark
greenish blue colour. The cubic crystals have a scaly surface. Twins are
very common. The best specimens are found deposited on the crystals of
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calcite in the fissures of the rock. The pjTites and the calcite seem to be
coeval as the crystals of pyrites are very often covered over by crj'stals of
calcite. The pyrites does not occur in the traps, but is common in the
chertif.ed fresh water beds of Sewri in fairly big amorphous lumps. It also
occurs in the aqueous deposits at Bhoiwada.

II. The mos^jidely dissemmated mmeral in these sedimentary beds is

undoubtedly calcfw. Besides impregnatmg the mass of the rock it is exten-
sively found deposited in a crystalline form in the cracks of the beds and in
the cavities in the lower trap generally in association with crystalline quartz
and zeolites. It is rarely intercalated with the shales. It occurs in a variety
of pretty forms mixed up together on the same specimen. In colour it varies

from black, dark brown through cream to piu-e white. In general it is

translucent or opaque, but small bits can be obtained perfectly transparent.

The crystals are invariably well formed and regular but rather of a small size

and the aid of a magnifying glass is necessary to bring out their full beauty.

Striations on the fractured surfaces or on the natural faces of the crystals

are common. Sometimes the siu-face is dull and wavy as if the crystals had

cooled out from a molten material. Smaller crystals of the same or dific;

ent kind are very often partially embedded in the larger ones or are found as

excretions on the exposed surfaces.

it will be noticed that most of the specimens are small in size. This is due

to the fact*that the deposits, though extensive, are occurring at right angles

to the sedimentary layers, and any attempt to detach the mineral results in

splitting the layers and with them the mineral. The following are the chief

varieties in which the calcite occurs though a more careful investigation may
disclose new forms or may reduce those described here to a few primitive

types.

(a) Calc-spar is the commonest form of calcite. It occurs in fairly big lumps

and in all shades of colour, from dark brown to milky white. Unlike the calc-

spar found in trap rocks, the lumps in the sedimentary beds show a tendency to

crystallise out on the surface into other forms, in fact the mass appears to

be a random mixture of a variety of crystals.

(6) Next the calcite shows in independent rhombic crystals with angles

sometimes approaching very near to right angles, givmg to the crystals the

appearance of cubes. Very often it is only a corner that projects beyond the

mass of the mineral and the crystal stands out as a three-sided pyramid. Ihe

colour is sometimes waxy greenish. Twins are quite common.

(c) Calcite is also found deposited as flat oblong discs with facetted sides.

The top and bottom are plain. The crystals are found lumped together and

are partly transparent and partly translucent. In some cases the edges or

the top layer is opaque and pearly. These crystals probably pass mto the

barrel shaped ones by a considerable mcrease m theu: thickness.

(d) Crystals resembhng dog tooth spar occur in fine six-sided do"We pyra-

mids joined at their bases. The height ^^ ^1^%?^^^^^ ^%"1T .T
'^'d

double the width of the base, but very often the ratio between the height and

the base is considerably less and the crystal resembles ^'^''y^

J"^;^.'^^/ J^
sided quartz crystal. Frequently only one Py^^^^lVr^rfu^iito The
general mass of the mineral. The colour is in general translucent wlnto. iiio

fr'stat "rerally end in sharp points but the top sometime, erniuja^^^^^

three quadrilateral faces meeting in a three-sided pyramid. Some of the faces

often stop short of the apex.
., , , i. „..„„
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crystals may be due to incipient weathering. The colour is white. The tops

are perfectly flat. Often fine hexagonal columns are found lying on their sides.

(/) There are also barrel shaped crystals, probably having nine

sides, capped by three pentagonal faces meeting in a point at the top of the

colunm. The appearance of the column is very peculiar. It looks as if several

flat discs were piled up in a barrel shape without minute ^^ustment, so that

the sides are rough and uneven. Sometimes the columtris pinched in the

middle producing the effect of two barrels placed one above the other. The
colour is translucent white.

(gr) There is lastly a form of calcite found in the lower trap which is very

rare indeed but which also occurs in the Nowroji HiU trap. The crystals have

the appearance of cubes but with slightly convex sides. The convexity is caused

by the meeting of very flat crystalline faces. This is weU seen in the crystals

which are bright, but in those with dull surfaces, as is generally the case, the

cause of the convexity seems rather puzzling.

(h) Besides the above there are some obscure forms.

III. Next is frequency, but much less in quantity is the occurrence of quartz.

It fiUs the lines of cleavage in the upper trap as thin veins of amorphous quartz.

So far no large crystals have been found either in the veins or in cavities in this

trap, which at present is being quarried to a very limited extent. In the lower

trap crystalline quartz is common and it occurs in weU formed transparent

crystals, very often cream coloured. It is generally associated with?- calcite and

zeolites. In the sedimentary beds quartz is found, though scantily, in a crys-

talline form filling the cracks in the beds.

{a) The amorphous quartz of the trap veins is found in thin plates which

are rather difficult to detach from the rock. The mineral invariably crumbles

into powder on being detached.

(6) The crystals from the lower trap and the sedimentary beds are extremely

interesting. They are of a fine transparency and peculiar lustre. Generally

a rhombic face is exposed and less frequently a pyramid formed by four rhombic

faces is seen protruding beyond the general mass of the mineral. It is rarely

that the crystals are found as two four-sided pyramids joined by a column

similarly facetted. A broken siirface shows a pearly lust)'e. A careful study

may perhaps show that this mineral is an apophylhte. It is occasionally

found in a weathered condition. In association with these crystals creamy

coloured quartz , crystalline and with fine strise on the sides, is occasionally

met with.

(c) Then again the mineral is found in extremely fine six-sided needles

capped by a pyramid either at one or both ends. These needles are sometimes

found standing out in the cavities of the lower trap but more often are mixed

up with the mass of the rock. This is especially the case with the quartz

crystals found in the pecuUar ' boulders previously mentioned. Some of the

crystals have their tops fused and rugged while others have their pyramids cut

off in a plane which gives a pentagonal appearance to the face. They

are transparent and vary in colour from smoky to pure white. The general

look of the crystals is as if they have had been developed out of a fused mass.

IV. ZeoHtes : (a) Intercalated with the shales there occurs a dark grey

zeolite. It forms extensive but thin films. Owing to its thinness it is extremely

iragile. It is not also firmly attached to the rock with the result that it easily

gets detached and broken.

(6) In the cavities and cracks of the lower trap there is found a fine white

zeohte either by itself or in association with quartz and calcite. It occurs in

sheaves and has the appearance of a stilbite. Taken altogether the mineral

is rather common but it is not found in large lumps.

V. Besides the minerals described above there is met with in the sedimentary

shales a waxy looking translucent mineral. It occurs in small, very thin



THE GEOLOGY OF WORLI HILL. 591

patches It is very brittle and easily detachable from the rock, and owing to
Its brittleness It is riot possible to secure it except in a powdery state, or loosely
attached to the rock.

^ ^ > vij

Coming to the organic deposits fomid in the sedimentary beds we must
acknowledge the great assiduity and not less the good fortune of'ors Leith
and Carter m securmg several interestmg specimens of vegetable and animal
remams described m the latter's paper previously quoted. That there must
have been amvmg at the place a large amount of vegetable detritus is clear
from the extensive deposits of carbonaceous shale and the strong naphtous smell
of the freshly broken rock. It is a remarkable fact that, though extensive
quarr^-ing of the fresh water beds is at present going on, no fossil remains of the
marsh tortoise, " testudo (hyaraspis) Leithu " or any definite impressions of
stems, leaves, etc., have been met with by me. Speaking of the specimens
of plants presented by Dr. Carter to the Bombay Branch of the Royal Asiatic
Society, Mr. Wynne in writing on the geology of Bombay says in a footnote
" Leaves, stems and seeds, all more or less, indistinct, or wood, chiefly dicotyle-
donous. The cormiform and globose roots described and figured by Dr. Carter
and of which the original specimens are preserved in the museum of the Bombay
Branch Royal Asiatic Society have very much the appearance of concretions,
arid their organic origin must be considered extremel}- doubtful." Having
come across a large area covered over by objects which had the appearance of
the " cormiform" root, the impression left on my mind is that Wynne is quite
correct in his Anew. It is a pity that the interesting specimens of Dr.
Carter's cannot now be traced in the museum , as I am informed.

I shall now proceed to describe the fossil organic remains I have come across :

Vegetable :—(1) Embedded in the coarser shales there occur small bits of

charcoal. These are heavily charged with iron and carbonate of calcium.

(2) Interspersed in the mass of the rock there are found small patches of carbo-

nised vegetable matter. They are e\adently traces of leaves but they cannot

be resolved into any definite shape or structure. When a piece of rock of this

kind is exposed to strong sunhght a tarry liquid oozes out.

(3) Then there are larger pieces of rock showing on their sm-face a distinct

network of nervatures formed of calcite with globules of coal spread all over.

These impressions are probably of large leaves.

(4) Embedded in the upper layers of the sedimentary beds were found a

few logs or planks of wood in a highlj' carbonised condition. These pieces

of wood were lying horizontally from east to west. The coal is bright and

brittle and has the appearance of anthracitic coal. It bums with a yellowish

smoky flame leaving an ash about four times the size of the original piece

of coal and having the appearance of coke. The ash is very brittle.

Anim al :—(1) Of the animal remains found in these beds the most plentiful

and at the same time the most interesting are the fossillized skeletons of frogs,

Rana pusiUa of Prof. Owen. The earlier investigatajs Drs. Leith and Carter,

and those that based on them thought that the frog fossils were found only in

the two lowest bands of the dark shale. This was due to lack of opportunity

and certainly not to the want of careful inquiry as these pioneers had only the

small cut at Love Grove sewage outfall to go upon. As a matter of fact the

fossils are found throughout the thickness of the aqueous deposits in all kinds

of shale. The only difference is that in the two lowest bands of the dark shale
,

which can be made to spht easily mto very thin layers, the frog remains occur

in very large numbers. The coarser shales are more difficult to split and the

fossils cannot be easily recovered in them in a clear outline. Moreover the^e

shales must have been deposited durmg heavy floods when the frogs would bo

considerably less in numbers being carried away by the waters.

The frog fossils are from about 5i lines to about 11 hues m length as

measured from the top of the head to the symphysis pubis and are m a very
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'.good state of preservation. In general they must have lain undisturbed where
the dead body dropped except for slight movements caused by the moving
waters. This has caused them to assume various positions. There do not

seem to have been any fishes or aquatic animals, at least in the shallow waters

where the frogs were living, that fed on the carcasses considering the fact that

the skeletons are complete. Out of hundreds of specimens examined by me
there is only one where the femur is separated and is lying parallel to the tibia

and another in which the foot is detached. It is true that very often what
appear to be fragments of skeletons are met with but these are due to the skeleton

being buried in different layers of the shale which in splitting carry only a part

of the skeleton.

The fossil impressions occur in various conditions. Sometimes it is only a

blurred outline that is left on the shale as if the dead batrachian had been

covered over by the earthy sediment before the skeleton had been denuded
of the flesh ; at other times it is a clear picture as if drawn by a pencil that

is left on the stone. This condition was probably brought on by the shale

being subjected to very great pressure by the effusion either of the lower or

the upper traps causing the mould of the fossil to flatten out. More often it

is merely a mould that is left on the shale, the skeleton having been completely

removed and the space left unfilled by any sediment or mineral. The hollow

is some times fiUed by a yellowish deposit. It is only rarely that a fine

casting of the bones especially of the lower extremities is obtained. This

'

condition, however, I am inclined to believe, is more general than is usually

found, the reason for its occurrence being that the skeleton is encased between

two layers which do not split at the skeleton but remain adhering to one of

the pieces of the shale. Thus one-half of the shale shows the fossil in relief

while the other carries a corresponding depression. It may often happen
that if the layers split accurately at the skeleton the core is shaken off and
lost, leaving only a mould on both pieces of the split shale. In the few

instances where the core is exposed, it is found to show the minutest details

of the bones.

The specimens of frog fossils submitted to Prof. Owen seem to have been of

a uniform size of about half an inch. As Dr. Carter's paper embodying Prof.

Owen's description of the fossil is not very easUy accessible, I may be allowed

to repeat it here :

" The portions of the shale transmitted by Mr. Clarke contain delicate but
for the most part distinct traces of the generally entire skeleton of small

anourous Batrachian, the osseous substance is black, as if charred.

The number of the vertebrae, atlas and sacrum inclusive, is nine ; the caudal

vertebrae are fused into a long, slender, cylindrical style, as in most anourous

Batrachia.

In the specimen which lies on its back, the posterior convexity of the

vertebral bodies are shown.

The short sub-cylindrical, and very slightly expanded lateral or transverse

processes of the sacrum, and the absence of ribs or their rudiments in the dorsal

vertebrae, with the proportional expanse of the skull and length of hind legs,

show the specimens to belong to the family of Frogs (Banidce).

There are seven abdominal vertebrae with long and sub-equal transverse pro-

cesses, that of the second (third vertebra including the atlas) being the longest.

The humerus is cylindrical, not expanded as in Cystigranathus. The head

is little larger relatively than in Rana temporaria, Bana esculenta or Hyla viridis

and still larger therefore in Toads and Natterjacks (Bufonidse), or than in the

Pipa. The expansion of the sacrum removes the genus Pipa and the Bombin
atores from that of the present fossils. The following are the measurements

f the more perfect specimens :

—
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Length of the front part of the head to the symphysis pubis. . . 6i lines
L>o- of the head 2|
^°- of the dorsal vertebral series ..2a
1^0- of the OS imiominatum 2i
Do. of femur ' '

^o- of anchylosed tibia and fibula
Do. of tarsus

Do. of whole foot .

.

Do. of whole anterior limb

All the specimens belong to individuals which had completed their meta-
morphosis and they are similar to one another in size and they may have be-
longed either to a not quite full grown brood, or to an unusually sm'all species
of Rana.
They conform in all respects as closely to the typical organisation of the frogs

of the present day, as do the fossils discovered by Goldfuss in the terciary
lignites of the Siebengebkge and referred by him to Rana diluviana ; but th-
Bombay batrachohtes differ not only in their smaller size, but also in their
proportionally larger skidls."

Later palaeontologists, however, seem to have reasons to differ from the
high authority of Prof. Owen and consider the fossils to be of an Oxyrjlossm

.

Ifc would be interesting to know if fossils of identical frogs have been found
in any other shale in the world. This would perhaps show us what were the
other reptiles and fishes hving at the time, as also to lead U3 to fix the approxi-
mate time when the Worli shales were deposited.

(2) There are met with, though very rarely, the impressions of bones pro-

bably of an anmial which has not been previously described. They are of a
uniform shape and size and appear to be the vertebral bones of a reptile.

(3) Then again there is a piece of shale showing impressions which look

like those of larvie of some insect.

(4) Lastly there are groups of very minute shells, looking hke grains of sand.

They appear to be aldn to oyster shells, and are quite plentiful. A careful

study of these shells may lead us to determine the geological period when these

sedimentary deposits took place."

With this material before us it may not be out of place to speculate here as

to what were the geological vicissitudes undergone by the site where Worli Hill

now stands. During the 18th century and the first half of the 19th century

this hill must have formed one of the beauty spots of Bombay as the very

name of Love Grove given to a section of it would suggest, but in later years

Love Grove became a misnomer owing to the location of the sewage outfall

there which at present makes of it a spot of smells. The hill was dotted over

with fine villas, some of which still survive, with well laid out grounds. The

water was procured from deep wells which piercing through the layer of moorum

tapped the sedunentarv beds. It was in examming the strata m the section

of one of these wells which had been laid open by quarrymg operations that I

was lucky to rediscover the frog beds.
. , , ^,

In remote ages the site of the hill must have been occupied by the margin

of a fresh water lake or river judging from the character of the fossils found

there. How far this lake or river extended is not possible to determine From

the occurrence of fresh water beds in the volcanic breccia of Ghodbundcr

Dr. Carter was inclined to think that the lake,-we will for the Fese"t «ko

it to be a lake-extended as far as that place but the probability
'f

th'^t hero

may have been several lagoons of smaller dimensions spread all «;;'' ^^ P ;™^

islands of Bombay and Salsette, but the one which gave " « ^^ ^^^^
T^^^^"^

deposits of Malabar, Cumballa and Worli Hills must have been a faid)jargo

one. The impression of ripples left in pyrites dust on some of the shales
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would indicate that Worli Hill formed at this period the shallow bank of the

lake. There is no means for the present of deciding as to what was the sub-

soil on which this lake stood, but the probability is that it consisted of trap.

Trap must have been pre-existing for there are large pebbles of volcanic origin

found embedded in these beds and the crystalline nature of the material of the

shales shows the, detritus to be of volcanic origin. The lakes were most

probably caused by the unequal weathering and denudation of the surface of

the original rock or by different lava flows crossing each other and thereby

causing hollows. So far no dykes have been met with in the sedimentary

beds and in their absence the second hypothesis must be considered as the less

probable.

As previously stated the lowest sedimentary beds have been greatly altered

by the effusion of the lower trap and it would be idle to speculate as to whether

they were deposited by floods or by gentle waters. But coming to the lowest

frog bearing bands it is clear that they were deposited in a very fine sediment

in quiet water. The first band is about 4 inches thick and is full of frog impres-

sions. It is a dark coloiired shale and splits into very thin laminae. Soon after

there seems to have occurred a period of floods which caused a layer about 9

inches thick of a coarse grained ashy grey sediment. Then recurred a further

period of calm days which caused the second band of frog bearing shale

which is in all respects similar to the former one but the layers are in a very

much weathered state. Some soil seems to have been formed on the surface.

It would appear that after this layer was deposited there was a considerable

change in the level of the lake due probably to secular upheaval which caused

this layer to be exposed to atmospheric influences. Then a reverse movement
seems to have set in and what was dry land became a raging torrent.

Heavy floods passed over it resulting into very thick deposits of coarse light

coloured shales which contain not only gravel and pebbles but even bits of

charcoal washed down from distant forests set on fire by thunderstorms.

Even some of the pre-existing aqueous beds seem to have been broken and
carried away as large angular pieces of the shale are found embedded in the

grey shales. The extent and the violence of the floods seem to suggest that

there occurred a breach in the banks of the lake thereby converting it into a

tumultuous river.

These floods brought down large quantities of vegetable matter from the

aforesaid forests judging from the fact that it arrived at Worli in a highly bruised

condition. Were it not so there would have been found at least occasionally

some distinguishable impressions of leaves, etc., in these highly carbonaceous

shales. The vegetable detritus came to rest in the coves in the marghi of the

lake so that the carbonaceous shales are found in fairly thick isolated deposits

practical^ forming pockets in the grey shales ; they are never continuous. Large

pebbles of igneous origin are invariably associated with these deposits. The
frogs seem to have survived through these cataclysms but in very much smaller

numbers ; they must have been washed away to the ocean. On what these

frogs were feeding is not easy to say.

Subsequent to this period there occurred floods of lesser violence which have

caused alternating layers of dark and light coloured shales. Some of these layers

are very thin indeed, and it is a question as to what were the determining causes

of these rapidly alternating layers of such minute thickness. It may be that

one grey and one dark band is the result of one flood, the grey material being

heavier and settling earlier than the darker sediment. These dark bands give

a very interesting appearance to the section of the quarry. Towards the

close of this period some logs of wood drifted to this place and are now found

as fine anthracitic coal embedded in the grey shales. There are no positive

indications that there were any trees , shrubs or aquatic plants growing on the

margins of this lake or river. Nor are we in a position to say deflnitely whether
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there were any fishes; the probability is that there may have been some ia th^deeper waters. Very minute shell fish of one or more species was fairly plentiful'Then came the great catastrophe of the lower trap. Bursting under thesedimentary beds it broke up some of them and lifted up the remainin.. intoa ndge fracturmg and faulting them in the process. The trap had not'force
enough, however, to pierce thi-ough this 30 ft. thickness of aqueous deposits as
no dykes have been met with. The heat of this volcanic matter does not seem
to have been very intense, though through its mechanical effects some of the
faulted strata must have become partially fused. The life of the lake as such
came to an end

; it was left high and dry. Carter on the contrary thinks that
It was the effusion of the upper trap that put an end to this lake. He says :

"It is most probable that the lake was above the level of the sea at the time
this (i.e., the effusion of the upper trap) occurred although the general level
of its strata is now below it. One another fact connected with the fresh water
formation is here worth mentioning, viz., that within three inches of the igne-
ous rock which overlies it there is a stratum three inches in thickness almost
entirely composed of the casts of ' Cyprid(e\ not of their valves singly which
they are want to shed annually but of their entire casts, showing that some
sudden alteration of the water in which they were living took place, by which
they all as suddenly perished and fell to the bottom. After this occurrence
no organic remains are seen, and nothing but the three inches mentioned of a
kind of transitional material between the fresh water formation and the basalt."'

If the " Cypridce " met their death from the waters heated by the effusion of

the upper trap there would be no time for the deposition of the three inch layer

of transitional material. Moreover the molten trap which must have been

in a highly fluid state would have fused the material with which it came in

contact and together with it the casts of the " C3^prid8e." The probability is

that they died of other causes and further aqueous deposits took place until

the lake was raised into a ridge by th3 irruption of the lower trap. The
surface of the sedimentary beds had had no time to become extensively weather

ed before the flow of the upper trap occurred and covered the whole land with

a dark mantle. Life came to an end and thousands of years must have elapsed

before vegetable and animal life reappeared on the cooled plains.

Geological data are invariably collected from excavations made in the earth

for industrial or non-scientific purposes ; or from natural exposures of the

rocks. No deUberate excavations are generally made for geological researches.

It is quite likely that further quarrymg of the Worli Hill may bring to light

other interesting facts, minerals and fossils, and what is stated in this paper

may have to be greatly modified or added to in view of the subsequent disco-

veries. This paper is intended merely as a record of the things found at and

the provisional conclusions drawn from the excavations now going on bi>t\v\-o!i

the Love Grove sewage outfall and the Western India Brick Factory.
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SCIENTIFIC KESULTS FROM THE MAMMAL SUEYEY.

No. XXV.
BY

Oldfield Thomas.

{Published by permission of the Trustees of the British Museum)

(A). ON JUNGLE-MICE FROM ASSAM.

The Collections made by Mr. Wells in Assam include a number
of Jungle-mice wbich seem to be referable to three species, readily

distinguishable by size.

The largest is one allied to the Sikkim species I described as Mus
jjahari, but which, on the conclusions given in the later paper on

the grouping of Indian Mice (Results No. xix ; J. B. N. H. S. xxvi.,

p. 417, 1919) and followed in Mr. Wroughton's Synopsis (Part v,

Journ. c. p. 957, 1920) now falls into the genus Leggada. The
Assam form is however smaller, less dark, and differs by at least

one important cranial character.

It may be called

Leggada jacksoni^, sp. n.

Size rather less than in pahari. Fur profusely mixed with spines,

though perhaps rather less so than pahari ; dorsal spines about

8mm. long by 0' 2mm. broad. General colur above dark mouse grey,

not so dark as in pahari, undersurface dull brownish white, the

coloration generally not unlike that of Mies musculus. Ears rather

large, brown. Hands and feet white. Tail about the length of the

head and body, or a little shorter, brown above, dull whitish below,

scales 18 to the centimeter.

Skull in its general shape very like that of L. pahari, with the same
long muzzle, the supraorbital angles however not so strongly marked.

Zygomatic plate narrow, its front edge slanting straight downwards
without any trace of forward convexity ; this character is equally

marked in specimens of all ages, while in pahari the front

edge always projects ; masseteric knob scarcely perceptible. Palatal

foramina short, not reaching to the level of the front root of m^

.

Incisors as in pahari, thick and markedly opisthodont ; index

about 66°.

Dimensions of the type, measured in the flesh :

—

Head and body, 90mm. ; tail 83 ; hindfoot 19 ; ear 15"5.

Skull, greatest length 24-2 ; condylo-incisive length 22*2

;

zygomatic breadth 11"7
; nasals 9*2

; interorbital breadth 4*7
; breadth

of braincase 11'2
; zygomatic plate 2

;
palatilar length 10

;
palatal

foramina 4*6
;
post-foraminal palate 4*6

; upper molar series 3.6.

Hab.—Khasi and Garo Hills, Assam. Type from Laitkynsao,

Khasi Hills. Others from Tura, Garo Hills.
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Tyjpe.—M\x\t male B. M. No. 20-il-l-48 Original number 510
Collected, 28 April 1920, by H. W. Wells. Four specimens.
The three Tura specimens are paler and more drabby than the

type, but this appears to be due to their being in more or less faded
pelage, as there is a similar area on the hinder back of the type, while
the rest of it is in dark fresh fur.

This species is readily distinguishable from L. ^Jaliari by its paler
colour, smaller size, and the peculiar shape of its zygomatic plate.

It is named in honour of Mrs. Jackson of Tura, to whose kindness
and help Mr. Wells owes much of the success which attended his

work in the Garo Hills.

The second species is one externally like Mus homourm, but its

skull is clearly that of a Leggada, not a Mus in the narrowest sense.

Leggada nagarum, sp. n.

Size and proportions about as in Mus homomus. General colour

above grizzled " Dresden brown ", some of the hair-tips black and
others dull bufiy drab. Sides clearer drab. Undersurface whitish,

more contrasted than is usual in these mice, the hairs slaty basally,

whitish terminally ; chin hairs white to their roots. Ears medium,
brown. Hands and feet dull white. Tail about as long as head

and body, well covered with fine hairs, scale-rings 20—22 to the

centimeter ; brown above, whitish below.

Skull lightly built, with long muzzle. Supraorbital edges fairly

sharp. Nasals long and narrow. Zygomatic plate fairly broad,

convex anteriorly, practically without masseteric knob. Palatal

foramina rather long, extending to the first third of m\ Mesop-

terygoid fossa narrow, parallel-sided, commencing behind the level

of the back of m'. Incisors slender, orthodont, with index 88°—

89°, not turned backwards as in L. jacksoni<".

Dimensions of the type, measured in the flesh :

—

Head and body, 76mm. ; tail 77 ;
hindfoot 17-5

;
ear 14.

Skull, greatest length 21-5; condylo-incisive length 20-6;

zygomatic breadth 10.3 ; nasals 8 ;
interorbital breadth 4 ;

breadth

of braincase 10-3
; zygomatic plate 21 ;

palatilar length 10; palatal

foramina 4-9 ; upper molar series 4.

fl'a6.—Upper Assam. Type from Golaghat, 300'.

Type.—Mult male. B. M. No.. 20-ll-r49 Original number 260.

Collected, 12 February 1920, by H. W. Wells. Presented by the

Bombay Natural History Society.
i i j

This mouse is readily recognisable by its long muzzle, and skmder

orthodont incisors, which differ markedly in set from those of

jacksonicB. Besides the type from Golaghat two specmiens from

Laitkvnsao, Khasi Hills, and from Cherrapunji may also be assigned

to it, as they agree with it in all important characters, though their

undersurface is less contrasted with the upper, and their teeth are a
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little larger. They are both females, with the mammary formula

3—2=10.
The third species obtained by Mr. Wells is referable provisionally

to the Leggada hooduga group, which will need further material

before its various local forms can be properly sorted out.

(B) THE BRUSH-TAILED PORCUPINE OF ASSAM.

Although recorded by Sclater and Blanford as occurring in Assam,

no Brush-tailed Porcupines from that region have hitherto come
to the National Museum, all our specimens being from Tenasserim

and the Malay Peninsula, which latter is considered the type locality

of the common species, Atherurus macrourus.

Now in connection with his survey work Mr. Wells has sent home
an excellent example from Cherrapunji, the very locality mentioned

by Sclater, and I have had much interest in comparing this with

Malay specimens. Although nearh'- allied to Atherurus macrourus

the northern form seems to represent a distinct species, which may
be called

Atherueus assamensis, sp. n.

Size rather less than in ^. macrourus. Colour above rather darker

owing to there being fewer white spine-tips visible, while below the

difference is more definite, the whole undersurface being pale drab

brown instead of more or less whitish. Spines of low surface

liberally mixed with ordinary hairs, and less robust than in macro-

urus. Tail apparently rather longer than in macrourus, the short-

haired part about 70mm. in length, the tuft not so long, and the rice-

shapei swellings on the bristles smaller ; in colour the end part, within

the tuft, is not so markedly whiter than the rest as it is in macrou-

rus. Weight 4^ lbs.

Skull about as long, but narrower and less bulky than in macrourus.

It is especially narrow across the frontal region, the distance between

the outer corners of the anteorbital foramina being only 33mm., as

compared with 37—39mm. in macrourus. Nasals projecting farther

back beyond the premaxillary processes. Indistinct postorbitai

angles present. Zygomata narrowing more evenly backwards, instead

of the high anterior part abruptly altering to the comparatively

low posteiior portion.

Molars small, about as in A. tionis, therefore decidedly smaller

than in A. macrourus.

Dimensions of the type, measured in flesh :

—

Head and body 42 0mm. ; tail 220 ; hindfoot 65 ; ear 34.

Skull, greatest length 96 ; condylo-incisive length 87 ; zygomatic

breadth 44 ; nasals 28"5—14"5
; breadth across postorbitai angles

27 "5
; least breadth across braincase 29 ; height of crown from

alveolus of m' 25 ;
palatilar length 39 ; upper cheek tooth series

16-4; molars only -ll'S.
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Bah.—Assam. Type from Cherrapunji. Alt 4 500'

P i^^^rrfA^ Ta^n ?• ^i l^'
JO-ll-l-77-Original number 563-1

Collected 4 May 1920 by H. W. WeU.. Presented to the National
Museum by the Bombay Natural History Society.

No. XXVI.

By

R. C. Wkoughton.

(A). A NEW TREE-SHREW.

Among the subspecies of Tupaia belangeri are siccala, a form from
the dry zone of Upper Burma, and more recent yunalis, from Mong-
Tsze, Yunnan (A. M. N. H. 8, xiii, p. 244,1914). Both these have
white neck stripes, by which they are distinguishable from belangeri

chinensis in which the neck stripe is yellow, but yunalis is at
once recognisable by its excessively dark colour. In a collection

made by Mr. J. P. Mills, at Mokokchung, Naga Hills (wliich will

be reported on in due course in conjmiction with the Survey collec-

tion from Upper Assam) I have found a form which bears the same
likeness to chinensis as yunalis does to siccata, and seems to me to be
worthy of subspecific distinction. I propose to call it :

—

Tupaia helangeei assameksis, subsp. nov.

A Tupaia somewhat resembling T. h. yunalis at first sight but

apparently slightly larger in size, with rather shorter fur and more

fulvous coloration, especially on the undersurface.

Size apparently somewhat larger than in yunalis, judging by the

skull, for no measurements were recorded by the Collector, and even

the length of the hindfoot is not obtainable, the bone having been

removed. The general colour above is nuich as in yimalis. the indi-

vidual hairs of the back (excluding the scattered long all-black hairs)

are slaty black with a tip and a sub-terminal ring (divided by a slaty

ring) fulvous (each 1mm.) ; in assamensis these fulvous markings

are darker, more rufous, with the result that the general aspect

is duller, more sombre. The fur is shorter (8—1 Omni). The

underside of the bodv is fulvous, not " grey washed with ^\hltlsh ".

The neck stripes are "well defined and fulvous, not " inconspicuous

dull whitish " as in yunalis.

Dimensions :—Vniovt\in3itely no measurements were recorded

bv Mr. Mills, but comparing the made up specimens of the two species

one gets the impression that assamensis is somewhat the larger.

Sjctdl :—(The measurements of the type of yunalis in brackets).

Condylo-basal length 47ram. (45) ; zygomatic breadth 25 (24); bram-

case breadth 21 (19) ; maxillary tooth row 18 (16-5).^

Hab .-—Naga Hills. Type from Mokokchung, 5,000 .
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Type .-—Adult $ B. M. No. 20. 6. 6. 3. Original number 16.

Collected by Mr. J. P. Mills on the llth October 1919 and presented

to the National Collection by the Bombay Natural History Society.

Eight specimens examined, all from the type locality. Though
four of these are females I have been unable to verify the mammary
formula.

(B). A NEW PALM-CIVET FEOM ASSAM.

In a collection made by Mr. J. P. Mills at Mokokchung, 5,000' Naga
Hills, is a Viverrid which is so undoubtedly distinct from any other

I know that I have no hesitation in describing it under the name
of :—

ArCTOGALIDIA MILLS!, Sp. U.

An Arctogalidia of the leucotis type but markedly larger in size.

Size (judging from the skull) about | larger than leucotis. Fur and
general colouring as in leucotis, except that the three dorsal stripes

are black and more strongly marked than in any specimen of leucotis

which I have ever seen. The tail coloured like the body for half its

length, with indistinct dark rings about an inch apart, the remainder

black with a very short bright buff tip, which however may be only

an individual character ; in leucotis at least f is pale and the rest

dark. The underside is a drab white, with a pure white patch on the

chest, which is possibly also an individual character, for I have seen

it in some specimens of leucotis. In that species the underside is

rather buffy than drab.

Skull markedly larger than in leucotis, the posterior palatal tube

much more elongated than in any other species.

Dimensions of the type measured on the skin and therefore only

approximate, those in brackets the corresponding measurements
of a $ specimen of leucotis from Tenasserim, recorded by its collec-

tor :—Head and body 600 mm. (515); tail 700 (660); hindfoot 100

(89); ear 45 (47). Skull :—Greatest length 121 (109); basilar

length 112 (98) zygomatic breadth 67'5 (58'5) ; interorbital breadth 17

(16'5) ; braincase breadth 38 (35'5) ; from front of canine to back
of last molar 42*5 (38).

Hah .-—Naga Hills. Type from Mokokchung, 5,000'.

Tyfe -—Adult s B. M. No. 20.6.6.6. Original number 4.

Collected by Mr. J. P. Mills on 5th September 1919 and presented

to the National Collection by the Bombay Natural History Society.

Unfortunately no body measurements were recorded by the Collec-

tor, those used are accordingly only approximate ; even the length

of the hindfoot is little more than a guess, the bone having been re-

moved. There is enough, however, with the skull measurements, to

show that this is a markedly larger animal than leucotis. Blanford

gives a distribution from Sylhet to Tenasserim for leucotis, and Blyth
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about the same, Stemdale alone adds Assam. From the measure-
ments given Blanford's species seems to be undoubtedly leucotis.

Mr. Mills is to be congratulated on the discovery of this well marked
new species and I have much pleasure in naming it in his honour.

(C). AN ASSAM REPRESENTATIVE OF THE C. CASTAN-
EOVENTRIS GROUP OF SQUIRRELS.

Anderson in his " Anatomical and Zoological Researches

"

(p. 240), 1878, described a form of the castaneoventris group under the

name of gordoni. This form, like the rest of the group, is charac-

terised by a grizzled band extending from the breast to the vent, con-

trasting strongly with the otherwise uniform colour (rangmg from

orange to maroon) of the underside. He goes on to write :
" There

is a race in Assam in which the mesial grizzled line is

occasionally absent it may be indicated as the Assam variety,

S. gordoni, and for reference stand as var. " intermedia ". It will

be noted that Anderson selects no .type and that his locality is so

vagre as ' Assam '. In any case however the name was preoccupied

by Gray more than 10 years earUer. In the Survey collection from

Upper Assam is a series of squirrels numbering eleven specimens in

two cases only among which can any, and that the very faintest,

trace of the streak be detected. Elsewhere in Assam there may be

local races which better fill Anderson's description, but for this series

in which the grizzled baud on the lower surface is, to all intents

and purposes, obsolete a name seems to be requured and I therefore

propose to describe it as :

—

Callosciurus castaneoventris aquilo, subsp. nov.

A chestnut-bellied squirrel of the castaneoventris group, but differ-

ina from others by the complete absence of the grizzled Ime down

the chest and abdomen which usually characterises this group

Size fahrly large. Fur close but rather short (15-20mm.). Gene-

ral colour a bright grizzle, the individual hairs slate at the base

for 1 their length, followed by two rings and a tip (each about 2mm.)

'tawny ochraceous '. The grizzhng finer on the head, limbs, and

flanks. Below uniform chestnut. Tail like the back but more

coarselv grizzled, with a short pale tip.

Skull normal for the group.

Dimensions of the type (measured by the collector) :-Head and

bodv 23mm. ; tail 210 ;
hindfoot 45 ;

ear 20.

lLiI:-Greatest length 56mm.; b-"- '-S'^
«,;,XTn

breadth U ; braincase breadth 25 ;
palatilar length 2,. ,

diastema

''ifJ'" aZ'a' Tsim.
'
Tvpe from the Dibong River, COO'^

fte'^MM o B M. No^O. 6. 7. 19. Original nnmber 89

CoUected byHrW. Wells and presented by tl,e Bon,bay Natural

History Society.

24
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THE ARABIAN OSTRICH.

S. H. Peater.

In March 1920 Col. Sii- Arthur Wilson, then Actmg Civil Commissioner of Mes-
opotamia, presented the Society with the skin of an ostrich which was given
to him by a Chief of the Anaizah Tribe in Central Arabia. Though there are
several records existent, the occurrence of ostriches outside African limits is

not very generally known. In forwarding the skin. Col. Wilson sent us the
following extract from " Burckhardt's notes on Bedouins," Vol. I, which
contain several interesting points in connection with these birds.

Burckhardt vmtes " These (the ostriches) inhabit the great Syrian Desert,
" especially the plain extending from Hauran towards the Djebel Shammar and
' Xedjd. Some of them are found in Hauran, and a few are taken almost every
" year, even within two daj's' journey of Damascus. The Arabs call the male
''ostrich Zazillmm ; the female Reidah. The male has black feathers, with
" white ends, except the tail feathers, which are wholly white. But the feathers
"of the female are spotted grey. This bird breeds in the middle of winter
' and lays from twelve to one and tv."enty eggs. The nest (madhaJi) is generally
" made at the foot of some isolated hill. The eggs are placed close together

' in a cncle, half buried in sand, toprotect them from rain, and a narrow trench
•• is drawn round, whereby the water runs off. At ten or twelve feet from this
" cn-cle, the female places two or three other eggs which she does not hatch,
but leaves for the young ones to feed upon immediately after they are hatched.
The parent birds sit on the eggs in turn ; and while one is so employed, the
other stands keeping watch on the summit of the adjacent hUl, which circum-

" stances enable the Ai'abs to Idll them. When they descry an ostrich stand-
*' ing in this manner on a hill, they conclude that some eggs must be near

;

" the nest is soon found, and the ostriches fly away. The Arab then digs a
hole in the ground near the eggs and puts his loaded gun into it, having fastened

" to the lock a long burning match, the gun being pointed tov/ards the eggs

;

"' he covers it with stones and retires. Towards evening the ostriches return,
' and not perceiving any enemy, resume their places, generally both at once
' upon the eggs ; the gun, in due time, is discharged and the Arab finds next
" morriing one of the ostriches, or frequently both killed upon the spot. Such
" is the usual method of killing these bhds, for the huntmg of them is not prac-
" tised in the Northern Arabian Desert. It has been supposed that the sun
' alone hatches the ostriches' eggs ; but this opmion is proved to be erroneous
" by the statement above given, which shows that the ostrich sits during the
"rainy season on its eggs, and the young ones are hatched in spring, before
" the sun has acquired any considerable degree of heat.

" The inhabitants of the district called Djaf eat the ostriches' flesh, which they
" purchase from the Sherarat Arabs. The eggs are sold for about one shilling

" each ; the Ai'abs reckon them dehcious food. The towns' people hang up
'

' the shells as ornaments in their rooms. Ostrich feathers are sold at Aleppo
" and Damascus, principally at the latter city. The people of Aleppo some-
" times bring home ostriches which they had killed at the distance of two or
" three days' jom-nies eastward. The Sherarat Arabs sell the whole skin
" with the feathers on it ; such a skin in the year 1810 was sold at Damascus
"for about ten Spanish dollars ; the skin itself is throAvn away as useless. At
"Aleppo (in the spring of 1811) the jjrice of ostrich feathers was from 260
" to 600 piastres the rotala (about £2 10s. to £6 per pound). The finest feathers
" are sold singly, at from one to two shillings each."

At Col. Sn Arthur Wilson's request, the late Col. Leachman favoured us with

the following information in regard to the occurrence of these birds in Arabia.

Writing from Anah, on the 16th May 1920, Col. Leachman says " I have been
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'requested by the Civil Commissioner to reply direct to your letter to him,
' dated 26th March, in which you ask for information regarding the whereabouts
' of the Ostrich in Northern Arabia.
" Accordmg to Arab information the ostrich is found most plentifully about

' fifty miles south-west of JAUF, about 300 miles East of the gulf of Akaba.
" It is found also to a certain extent North of JAUF at the heads of the ^adis

' which drain into Mesopotamia as far North as the Damascus Baghdad direct
' route. I have eaten fresh ostrich egg in the desert 100 miles West of Kerbela

;

' also 200 miles West of Basrah."
" The ostriches are hunted by Siilaib (Sing. Sohibi), a type of nomad, thought

' to be of non-Arabian origin. They live alone in small camps far out in the
' desert throughout the year and have far greater lvno^^ledge of water-holes
' than the Bedouins themselves. Their hunters dress in gazelle skins and
' can approach within touch of gazelle and ostriches before firing their rifles.

' Their rifles are for the most part of a very old type, the reason being that
' if they caiTied modern rifles, the Bedoiun would certainly take them away
' from them. Otherwise the Bedouin do not molest them."

Burton in his " Pilgrimage from Medinah " el Meccah, V. Ill, ]). 70, writes :
—

' Ostriches are found in El. Hejaz where the Bedouins shoot after coursing

' them. Thi-oughout Ai'abia there is a belief that the ostrich throws stones

' at the hunter. The superstition may have arisen from the pebbles being flung

' up behind the bird by the bird's large feet or it may be a foolery of Fancy".

Canon Tristram gives the following interesting accoimt of the methods of

hunting the ostrich adopted—by Ai'abs in North Africa :—

•

"The capture of the ostrich is the greatest feat of Imnting to

" which the Arab Sportsman aspu-es and in richness of booty it ranks

" next to the plunder of a caravan. But such prizes are not to be obtained

" without cost and toil and it is generally estimated that the captiu-e

"of an ostrich or two must be at the sacrifice of the fives of two horses. So

" wary is the bud and so open are the vast plains over which it roams that

" no ambuscade or artifices can be employed, and the \'ulgar resource of dogged

" perseverance is the only mode of pursuit. The horses so employed undergo

" a long and painful training, abstmence from Abater and a diet of dried dates

" being'^considered the best method for strengthening their A\-incl. The hunters

" set forth with small skins of water strapped under theu horses bellies and a

" scanty aUowance of food for four or five days distributed judiciously about

" their saddles. The ostrich generaUy lives in companies of from four

" to six indi^-iduals, which do not appear to be of the habit under

" ordinary circumstances of wandermg more than 20 or 30 mi es from

^^ their head quarters. When descried two or three huntere follow tbe

" herd at a gentle gallop, endeavouring only to keep the birds in sig it

- without alarming them or driving them at full speed when they woulci

" soon be lost to ^iew. The rest of the pursuers leisurely proceed in a direc-

- tion atright angles to the course which the ostriches have Jfkcn
knowing

<« by experience theu habits of rxmnmg in a circle. Posted on ^^e W«^
-^^^^.

"they can find, they await for hours, the anticipated work ^^
f^ ^^ "'^/^ji^

"culation upon intersectmg theu path. If fortunate enough to d te toi the

«' relay sets upon the now fatigued flock and frtq"<^"tty
succeed, numm^^^

" or tio dow^, though a horse or two falls exhausted in he V^^J^ ^\

"triehwhen overtaken offers no resistance beyond l-cking out skIo^^^^^^^^^^

" skin on the spot is worth from 40-100 Spanish ^o"ars, b" th^^^^^^^
^^^^^

"the habit of judiciously thmnhig the feathers so that the trader can rarely

- obtain a specimen on which the tax has not been paid^

The Ar-abiL ostrich has been ^^-^y^^^^^)^ T^'^Z sent

Lord Rothschild. In connection with tlie above Mk^n
^^

us the foUowmg notes which summarise what has hitherto Deen
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the distribution of these birds outside African limits. Mr. Kinnear writes :

—

At a meeting of the British Ornithologists Club in May 1919, Lord Rothschild

described as a new race two ostriches, male and female, from the Syrian desert.

He gave as the distinguishing characters the " bill though not much shorter

is much narrower, while the tarsus and tail are distinctly shorter. They have

the same naked shield on the head as in S. camelus, but the horny shield as

in molybdophanes

The history of these two birds is as follows :—Before the war Mr. J. Aharone
in Palestine obtained some ostrich eggs through Arabs from the Syrian desert.

These he sent to Lord Rothschild who, seeing that though they agreed with

other eggs from North Africa in being smooth and not pitted, they difiered

in their smaller size and higher polish, "\^Tote at once and urged Mr. Aharone
to obtain some adult skins. This Mi'. Aharone was not at once able to do, but

he obtained through the Arabs two live fully grown young ones which he reared

up to maturity in spite of the war in Palestine, and afterwards killed and
sent to Lord Rothschild after we had occupied Palestine. As Lord Rothschild

pointed out
'

' the fact that ostriches inhabit the Syrian desert and Arabia has

been known for a long time—in fact there are several passages in the bible re-

lating to the bu'd ". Cannon Tristram in his " Fauna and Flora of Palestine
"

states that the ostrich only just claims a place in the Fauna of Palestine by
its occurrence in the further parts of Belka, the eastern plains of Moab. It is

no doubt but a straggler from central Arabia though formerly far more
abundant. Xenophon speaks of its abundance in his time in Syi'ia (Anal ;

1-5) and we have traditional accounts of its former existences in Sind. A
portion of an ostrich sldn captured at Belka and given to Canon Tristram is

in the British Museum.
Later, ^h: Douglas CaiTuthers writing in the "Ibis" for 1920 mentions that he

had observed an ostrich in N. W. Arabia at Wadi Hidrij, a hundred and twenty
miles S. E. of the Dead Sea. He also rode up fairly close to some in the black-

stone desert called by the Bedouins Ar-des-suivan and further S. E. he occasion-

ally saw traces' of them and on the edge of the Nafud he found broken eggs.

He considers that the Mecca Railway marks the extreme western range of

this bird in Arabia and does not think they go North of the 31st paralleled.

. W. F. Ainsworth who took part m the Euphrates Expedition of ? notes that
" ostriches have long since been exterminated in Mesopotamia " (Personal

narative of the Euphrates Expedition).

This briefly is what is known of the ostrich outside Africa in modern times,

and though there are various traditions to the contrary it is unlikely that the

ostrich was fomid beyond the desert of Upper Syria and Mesopotamia in his-

toric times.

Before going on to remark on the extinct ostriches in Europe and Asia it may
perhaps be as well to note that more than one species and race of the ostrich

is found in Africa. In the North we have the typical form StrutMo camelus

camelus formerly inhabiting Egypt and Algeria, now found in Nubia, the Sudan,
Sahara to Senigambia, and S. Negiria. In the North-East the SomaU ostrich

S. molyhdophanes from SoniaUland through GaUaland to the Tanna river ;

and in British East Africa, Tanganika territory to Uganda, S. massaicus the

Masai Ostrich. Africa, south of the Zambesi, is inhabited by S. australis

the bird from which most of the ostrich feathers are obtained. Besides

being distinguishable by certain characters of the skin these ostriches can also

be separated by their eggs which are all shghtly different.

In the PUocene of the Siwalik hills the fossil remains of an ostrich were dis-

covered many years ago and named by MLne Edwards StrutMo asiatictis and
years later in 1894 Dr. Forsyth Major described a femur and a pelvis of another

example from the Lower Phocene of Mityline in the Island of Samos, caUing

it S. karatheodoris. Besides these fossil bones a number of fossil eggs have been
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found from time to time, which are supposed to belong to an extinct ostrich
or ostriches. The first came from the district of Cherson, S. Russia and was
named by Brandt as belonging to an extinct form, which he called S. cherso-
nen-sis. Another supposed to belong to the same form was found in 1894,
140 miles N. W. of Pekin. The remaining known egg, or rather fragments, was
found by the late Mr. Archibald Carlyle, of the Archtelogical Survey, in a Nullah
on the Kain R., Banda district, U. P., and bought by ^Ir. E. Bidwell at an auction
sale in London. These fragments were submitted to Dr. Andrews of the British
Museum, who considered them to be '' parts of an egg of a species of Stnithio

and that in the distribution of the pores on the surface of the shell they aie
almost identical mth the Somali ostrich Struthio molybdophanes although
possibly the shell is rather thicker than of any recent ostrich egg that has been
measured. When placing Dr. Andiews' examination on record in the " Ibis

"

for 1920 Mr. Bidwell suggested that for the sake of reference the species be
called 8. indiciis.^'
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THE BIRDS OF PREY OF THE PUNJAB.

BY

C. H. Donald,. F.Z.S., m.b.o.u.

Continued from page 300 q/ this volume.

Part VII.

A Key to the Birds of Prey on the Wing.

In the preceding papers I have not taken very much count of colour

which, as has already, often, been pointed out, is so liable to change

and is at best deceptive, as anything in the way of a basis for the

identification of the Birds of Prey, and when other and more reliable

factors are forthcoming, there is not much lost in leaving colour

alone.

On the wing, however, with the bird anything from 30 to a 1,000

yards away, colour naturally plays the most important part, com-

bined with size, shape, and manner of flying.

The following Key can only be accepted as a rough and ready

method of identifying the birds named, and its shortcomings are

many, and it is hardly to be hoped that any person, picking it up,

will be successful, straight off, in recognising the various species

that are to be seen, by consulting it. It only endeavours to bring

into prominence the chief characteristics of the birds with which

it deals, as ordinarily seen in a bird flying over-head, and with its

help and a little practice, it is hoped that a great number of the

species will be identified and become familiar objects even to the

novice, thus enhancing his interest in the fauna around him, and,

perhaps, adding to the ranks of observers, and our knowledge of our

feathered friends.

Before going further it is necessary to explain that the adjectives

used with regard to wings and tail are only comparative, and must
not be taken literally. " Tail long ", for instance, does not mean
that you must look for something in the way of a pheasant or a Para-

dise Flycatcher. It merely means that if regarded carefully it will

be seen that in some it projects a little further from the body than

in others, in which the term " medium " or " short " is used. Look
at a Vulture's tail, as it flies past and then turn to a Kite, and see

the difference.

I call the first " short " and the other " long " whereas many others

come in between the two, as " medium ". Again, I speak of " wings

broad ".

This only means " broad " in proportion to its size as compared
with other birds of prey. Again look at a Vulture and then at

a Kite, or an Eagle. A very little careful observation will suffice
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to learn the diSereuce, but it is also necessary to point out that a tail
IS sometimes misleading. If spread out like a fan and extending
right across from wing to wing, it will appear extremely short, andm a Vulture, will hardly look like a tail at all, whereas the same
bird, a few minutes later, will appear to have grown a fresh one which
is very apparent, if still " short".

As colour is perhaps the first thing that strikes the eye, in a bird
on the wing, I give prommence to that. The diagrams under
" manner of flight " mean :

—

wings held well above the body.

wings held slightly above the body.

wings held on the same plane as the body.

wings, ofieyi, bent downwards from the first joint,

not always.

Very often it will be seen that the tips of the primaries, in some
big bird, curve well upwards, but as this probably depends on air

currents or the amount of wind against a flying bird, and is not the
characteristic of* any individual, I take no notice of it at all. This
may be very apparent at one time and hardly visible a minute later.

To save space and make the Key easily and quickly read, if sud-

denly required. I use the followj^^g abbreviations, which will be
used throughout :—V.^very, W.__wing or wings, T.=tail, B.=:
broad, M. ^medium, S.=short, H.:=head, " M. 0. F."^mamier of

flight, L.=long.

Thus, V. large, W. & T. black, W. B., T. M., would mean that the

bird in question was very large in size, wings and tail black, wings

broad, and tail medium.
Colouration, again, can only be touched on in a general way. To

go ' into minute details, even where they are discernible, which is

not often, would mean lengthy descrij)tion. and thus defeat the

object of the key, i.e., a rapid reference.

Generally speaking, any definite marking in a bird which is also

more or less conspicuoas is mentioned, and where on marking or other

colour to that under which the bird comes, is stated, it means that

the general colour scheme is uniform. For instance; see under
" A. Birds in which the colour Black predominates." No. 3, The

Imperial Eagle.

Mention is made of the head which is whitish and the white band

on tail and nothing else. This means that the rest of the bird, as

seen, gives the impression or being uniform black throughout.

Again the Cinereous Vulture is often so deep a brown that when

flying it might easily be taken for black, so a certain amount of latli-

tude must be allowed by the observer, in picking out colours which

very closely resemble each other and may be either the one or the

other, at a little distance.
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It is impossible to deal with every phase of every species, and many
birds one may meet with, will not be identified by this Key, which

only deals with the more common phases one meets with, and not

with each and every phase. To give but one example, we'll take

the Tawny Eagle.

Individuals of this species may sometimes be seen so dark in general

appearance that they could be assigned to (A) as well as (B), and.

again, it is not uncommon to meet with one in which the plumage

is so bleached and ragged that one would look for it in (C), the whole

being a dirty brownish white, except for the quills which are black.

The general appearance, and shape, even, of a bird may vary to

a very large extent, as shown in the plate, but once the general

characteristics are grasped, variations will be found to be of little

account, and recognition simple, be the guise what it may, in by far

the larger number of cases.

As it is only possible to deal with the more common and generally

met with phases of most of the birds, in a small work of this nature,

it becomes obvious that these Keys, as I have already said, are very

far from being anything like complete, and their shortcomings are

very numerous, but it is hoped that even as they stand they will at

least help the beginner to identify, at least, some of our birds of

prey, and thus make a start on a subject which might otherwise

have been dropped in disgust, for the lack of a little help in the

beginning.

Key.

A.

—

Birds in ivhich the colour BLACK predominates.

Name of Bird. M.O.F. Characteristics.

1. The Black Vulture. v ^
"^- ^^^%^ I W. B.; T. S. ; white

crop and thigh patches, conspicuous.

2. Golden Eagle.
_

Large ; T. L.; H. light brown,
base of taU whitish ; a large white
moon in the centre of wing in young
birds only.

3. Imperial Eagle. ^ Large ; T. S.; H. whitish, T. with
white band.

4. The Black Eagle. >-,..^_-. Large ; T. L.; W. L.; jet black
throughout, no marking, yellow feet

show at close quarters.

5. Pallas's Fishing ,.,—.« ^ Large; T. M.; H. white ; T. with

Eagle. Avhite bar ; often noisy when soaring.

6. White-tailed Sea
_^ _ Large ; T. M.; H. white ; T. almost

Eagle. entirely white.

7. The Large Spotted ^ Large ; T. M.; colour not uniform.

Eagle, " rather streaked with whitish ; half

moon of white on wing.
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B.—Birds in which DEEP RROWN predominates.

1. The Cinereous Vulture.

2. The Griffon Vultures.

3. The Steppe Eagle.

4. The Tawny Eagle.

5. The Lammergeyer. —

6. Crested Serpent

Eagle.

7. The Neophrons.

8. The Kites.

9. Marsh Harrier, $

.

10. Buzzards (Buteo).

11. Booted Eagle.

12. Saker Falcon. 1

13. Laggar Falcon. )

Q,—Birds in which BLACK {or

more or less equally

1. The Griffon Vultures.
^____^

—

2. The White-backed

Vulture.

V. L.; W. B.; T. S.; uniformly

coloured throughout. Beat of wing

very heavy and slow.

V. L.; W. B.; T. S.; not uniform,

often patchy and streaked and

lighter towards the head (Young

plumage).

L.; T. i\I.; not uniformly coloured ;

two parallel hues of whitish running

along each wing.

L.; T. M.; patchy, one whitish line

along the wing sometimes, rather

faint.

V. L.; W. L.; T. L., and wedge-

shaped, patchy appearance, head and

neck black (young plumage).

L.; W. B.; T. M.; Wings lighter than

body, one broad bar along whole

length of whig and another narrower

and less defined. A broad cross

band of whitish on tail, and another

near base of tail, less defined. Noisy.

M.; W. rather narrow ; T. S. and

wedge-shaped ;
appearance streaked

and patchy (young plumage).

M.; T. L., and forked.

M.- W. L.; T. L.; head whitish and

often a white patch near shoulder.

M • W. rather rounded, long ;
T. M.,

silvery white along whole length of

undersurface of wing and across tail

(melanistic phase).
^. , ^ , -.^

M • W. & T. ample ; flight kite-

like
';' appearance patchy (melanistic

phase).

M. to small ; W. lon^ and pointed ;

T. M. (first plumage).

DARK BROWN), and WHITE are

flittributed on xinderparts. „ , . ,

V L • W B.; T. S.; Head, body

and' front portion of y^g^ dirty

Xte; primaries and Afcrgms of

le^ondaiL, tertiaries and tbe whole

of the tail black or blackish. (Adult

plumage).

Back and upper parts grey biwn
--

except quills. Similar to above

oS^smaller and the bla^k and the

whL more vivid. Back dark except

for white patch.

25
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D.—Birds in which WHITE predominates {white or

whitish with black tips to wings.)

1. The Scavenger ^
M.; W. L., & narrow ; T. short,

Vultures. wedge-shaped ; margins of wings

black throughout ; Tail white

(Adult).

2. The Booted Eagle. , 9 ^ M.; W. & T. ample, latter not

wedge-shaped and dark in colour,

not white as in Neophron. Whole

of underparts, white or whitish,

except margins of wings which are

black (hght phase).

-3. The Pale, and Hen ^_«_^ M.; W. & T. long ; entire plumage

Harriers. c^ pure wliite or white with a bluish

tinge, except margins of wings which

are black. Upper plumage bluey

grey.

S.; W. L. and pointed ; T. rather

short ; underparts pure white, ex-

cept tij) of Tvings {i. e.) primaries,

whicli are black. Back grey or

black and white.

L.; W. long, T. M.; underparts

dirty white throughout except mar-

gins of wings and tail wMch are

black, or blackish, (not a very

common phase).

4. Black-winged Kite.

-5. The Tawny Eagle.

E.

—

Birds in which the body is WHITE or Whitish, and

wings dark coloured tmiform, or ivith markings.

1. The Lammergeyer.

2. The BoneUi's Eagle.

3. The Osprey.

4. The Brahminy Kite.

5, The Buzzards

(Buteo).

6. The Lagger Falcon.

V. L.; W. & T. long, the latter

wedge-shaped ; Body may vary

from white to ferruginous ; wings

greyish or hght brown, profusely

streaked (Adult).

L.; W. & T. ample ; body pure

white or white with dark streaks.,

Wings dark brown with lighter pat-

ches and streaks (Adult).

M.; W. L.; T. M.; head, neck and
body white ; wings greyish to brown,

patchy ; Hovers over water.

M.; W. and T. ample, rounded ; T.

M. ; head, neck and body white ;

somewing greyish with a reddish

tinge, times patchy ; upper parts

bright deep chestnut.

M.; W. L. rounded ; T. longish ;

head, neck and body whitish ; wing,

brown with half moon (hght phases)

M. to smaU ; W. L. and pointed ;

T. M.; body white, or white with

dark streaks, wings dark brown,

patchj^ (Adult).
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7.

8.

9.

10.

11.

12.

The Merlin

The Turumtiiti. i

13. The Spizseti.

14. All Hawks.

S.; W. L, and pointed ; T. M.;
body pure white or white with dark
streaks ; wings silvery, speckled.

S.; W. L. and pointed; T. M.;
breast white, darker towards abdo-
men ; Wings almost black, often
patchy.

M. ; W. broad and rounded ; T.
ample ; head and neck greyish

;

body pure white ; wings almost
black; tail (in adults) wliite. Found
near streams and rivers in the hills

;

flight hurried.

M.; W. long, rounded T. amjile
body whitish, wings grey profusely
spotted with bars on wing and tail

M.; W. short rounded ; T. L.; body,
white profusely or slightly spottcl

,

Wings grey profusely streaked and
spotted (Adult).

M. to small, (smaller addition of
"" • Spizseti) ; body and Avings profusely

barred and spotted, the latter a
Uttle darker than bod3\ (Old birds.)

F.

—

Birds which appear OBEY throughout, from below.

The Hobby

The Large C4rey-

headed Fishing

Eagle and

Hodgson's Fishing

Eagle

The Crested

Honey Buzzard.

1. The Spizaeti.

2. All Hawks.

Pale Harrier.

Hen Harrier.

5. Peregrine Falcon.

The Short-toed

Eagle.

G.

—

Birds in which LIGHT
1. The Imperial

Eagle. ^ •

2. The Steppe Eagle.

3. The Tawny Eagle.

M; W. short and rounded ; T. L.;

body sometimes darker, and some-

times hghter than the wings ;

profusely barred and streaked.

M. to small ; W. short, rounded ;

T. L. ; similar to above.

M. ; W. long, rounded T. L. ; body
and wings very much the same
colour, profusely spotted. (Young
and females.

)

M. ; W. long and pointed ; T. M.

:

body usually lighter than wings, the

latter profusely streaked and spotted.

L.; W. long and rounded ; T. L.;

wings and bodj' more or less uniform

apparently, profusely spotted and

streaked ; hovers a great deal.

BROWN predominates.

L. ; W. L. ; T. M. ; Light brown

throughout, body hghter than wings

and streaked. (Young bird.)

L. ; W. L. ; T. M. ; body unstreak-

ed, two light parallel bars running

along the wings.

L. ; W. L. ; T. M. ; body and wings

more or less uniform in colour, latter

patchy ; usually no bar on wing but

there may be one.
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4. Pallas's Fishing
"J

Eagle, and f

5. The White-tail- t

Sea Eagle. 3

6. White-eyed Buzzard

Eagle.

f L. ; W. L. ; T. M. ; body usuaUy

^_ I

darker than the wings. Wings pat-

-{ chy, with a hght coloured patch near

I

the base of primaries, as in Buzzards.

I (Yomig plumage only.)

S. ; W. & T. moderate, latter rather
' rounded ; body as a rule much

darker than wings, latter appear a
silvery grejdsh brown.

7. Hawks. M. to S. ; W. short, rounded ; T.

L., often uniform brown when seen

at some distance. (Young birds.)

8. Buzzards. .^ ^. M. ; W. L. rounded ; T. rather

long ; body light brown, neck and
head almost white ; wings a Uttle

darker, half moon fairly conspicu-

ous on the wings.

9. Falcons. M. to small ; W. long, pointed ;

T. M.; at some phase or another any
falcon may appear hght brown in

the air, either uniform throughout or

mottled or barred.

H.

—

Birds in which RED, in some form, predominates.

1. The Brahminy Kite. M. ; W. ample and rounded ; T. M.J
® ' body, neck and head pure white J

wings greyish with a reddish tinge J

upper parts, except head and neck>

bright chestnut, or reddish.

2. The Kestrel (adult S. ; W. L. pointed ; T. L. ; body
male). *— rusty brown, speckled ; Wings grey-

ish ; head and taU greyish blue ;

parts upper brick red with black

dots.

I.

—

Birds with REDDISH breasts or bodies.

The Bonelli's

Eagle.

The Marsh Harrier

(adult male).

The Shaheen
Falcon,

4. The Indian Hobby.

.1 The Osprey.

^ L. ; W. & T. ample. Body brick
* red with dark streaks ; wings dark

brown, patchy. (Young bird.)

M. ; W. and T. L. ; body a reddish
• " brown ; wings brown and greyish,

very patchy ; upper portion of

wings french grey.

M. to small ; W. long and pointed;
* " T. M. ; body chestnut varjdng to pale

rufous. Wings greyish brown, spot-

ted ; head and upper parts, often

black.

S. ; W. L. pointed ; T. M. ; rufous in

varying degrees, increasing towards

the abdomen and flanks; wings

blackish.

I.

—

Birds which Hovek.

Only over water ; appears about

half white and half black. From
below, white predominates.
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The Short-toed Eagle. Over grassy plains, scrub, and
barren desert. Looks light grey
through out except for a black
streak on edge of wing and another
on chin,

3. The Black-winged Kite. Over scrub jungle, grassy plains
and cultivation. From below pure
white with black tips to wings.

4. The Kestrel. Anj-where except in heavy jungle.
Light browTi or reddish bro\\Ti bodj%
grejdsh wings,

J.

—

Occasional Hoverers.

L The Buzzards. Ivow and again may be seen to
stop in mid-air but not for long.

Half moon on wings conspicuous.

2. The Spizaeti. Very rarely seen to hover though
I have seen one (S. limnsetus) do so
for quite a considerable time.

3. The Harriers. Frequently stops in mid-air l>ut

never actually hovers for more tha*i

a second or two.

N.B.—Most Birds of Prey will hover momentarily over a bush or tussock
of grass into which their quarry has " put in ", but this will be
directly over the spot and not as in the case of the regular, or

even occasional hoverers, (except Harriers), which appear to be
suspended in mid-air at considerable heights.

K.

—

Birds which put out their Legs, as if about to settle, luhen still a considerable

distance from the ground.

1. All Vultures.

2. The Black-winged Kite.

In the case of Vultures, it appears to be a part of the regular signal when there

is a carcase, as one sees them putting out their legs, as if about to settle, when
still 500 feet up in the air. I cannot think of any other reason for this curious
" trait " as no other Bird of Prey does so under similar conditions. The White-

backed Vulture will " drop " his legs when coming do\^Ti to settle on a tree or

when arriving at his nest, when still some distance from it and then it certainly

does not mean it as a signal, but be the reason what it may, it is a curious

characteristic of these birds.

With the Black-winged Kite, the legs suddenly " drop " and the mngs are

thrown back at almost right angles to the body, until they almost touch each

other over its back, after a bout of hovering, when the bird sees an insect and

decides to descend for it. In this case, its progress through the air is very slow

until within a few feet of the ground, when the wings suddenly close into its body,

and the bird covers the last few feet very rapidlj"-.

The Short-toed Eagle occasionally does the same thing, but does not always
" drop " its legs in the same way nor does it hold its wings so far back as the

preceding species. It lowers itself towards the ground with half closed wings, and

occasionally its legs will be gradually extended as it approaches the ground

Reference to Illustrations.

N.B.—It must be clearly understood, from the first, that the illustrations of

birds flying are merely intended to convey impressions, such as one ordinarily

gets of a bird as he sees it pass overhead. Not being the efforts of an artist they
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lay no claim to artistic effect, and are by no means accurate as to details and no
effort has been made to make them so, as it is impossible to pick out details when
a bird flies past, and if you do succeed with one individual, it is very possible

that the very next specimen of the same species you see, lacks that particular detail.

Take for instance Plate 1, Fig. 4. The conspicuous white moons are the signs

of yoimg plumage and lacking in the old bird which would resemble No. 11 in

the colour of wings. However, this is so very conspicuous a feature in the
young Golden Eagle that I have shown it, and again in the Buzzard.
One gets the impression of lines, or spots or half moons, etc., but the exact

position in the wing is not very often obtained and may also be lacking, or further

intensified in other individuals of the same species, so no reliance can be placed

on them as shown in the illustrations. I may, however, be permitted to say that

the general effect is fairly good and the impressions conveyed should certainly

help the novice to pick out the particular species depicted, in the air, if only he
will bear in mind that these are only impressions and too great stress must not be
laid on the various markings as shown, and a httle atitude al owed for variations

in colour. Look at the j)late from some distance.

Plate I.

No. 1., lA., IB. Griffon Vulture. IB a young bird. Note the tail in

each. (Wings broad, tail short.)

No. 2., 2A., 2B. A Kite. Note wings and tail.

(Wings ample, tail long and forked.)

No. 3., 3A. The Lammergeyer (adult and young).

(Wings long and rather narrow, tail long, wedge-shaped).
No. 4. A Golden Eagle (young plumage).

(Wings long, tail long. Wings held very straight and
well upwards ; tertiaries meet body above root of tail and
form conspicuous triangle with it.)

No. 5. A Steppe Eagle. (Two parallel lines along wings)
(Wings ample, tail medium ; wings not always very

straight ; held in the same plane as body ; tertiaries do
not make a prominent triangle with tail as in No. 4.)

No. 6. A Spizaeti.

(Wings, short and broad ; tail long. Wings held well

upwards).

No. 7. A Buzzard.

(Wings rather rounded, long ; tail medium to long ;

half moon in wings always present ; tail frequently
spread.

)

No. 8. A Falcon.

(Wings long and pointed ; tail medium.)
No. 9. A Hawk.

(Wings short and rounded ; taU long.)

No. 10. A Black-winged Kite.

(Wings long, pointed ; tail medium. From below
practically pure white with black tips to primaries only.)

No. 11. Pallas's Fishing Eagle.

(Wings long and often bent j taU medium, half white
and half black ; head whitish. Remainder of plumage
practically jet black.)

Plate II.

No. 1. The Cinereous Vulture.

(Wings very broad, tail short ; colour uniform through"
out.)
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No. 2. The Black Vulture.

(Wings broad, tail short ; wliite crop and thigh patches,
faint whitish Hne along the wings.)

No. 3. The White-backed Vulture.

(Wings broad, tail short ; body and front of wings
Avhitish margins and tail black.)

No. 4, The large Spotted Eagle.

(Wings rather broad, tail medium ; colouring black„
streaked and patchy ; white patches on wing.)

No. 5. The Bonelli's Eagle.

(Wings ample,tail long ; body white, streaked ; tail

greyish brown, shghtly barred; wings dark grey with
white patches.)

No. 6. The Booted Eagle.

(Wings ample, frequently bent ; tail long, vmforked
;

body and front of wings dii-ty white, tips of wings, mar
gins and tail dark brown to black.)

No. 7. The Short-toed Eagle.

(Wings ample and broad, tail long. Colouring through-

out, pale gi'eyish, often silvery ; a dark streak near cljif

and another on or near first primarj^)

No. 8. The Crested Serpent Eagle.

(Wings broad, tail medium. Colour varies from red-

dish bro^Ti to deep brown. A broad wing stripe and
two often visible on tail, white or whitish.)

No. 9. The Brahmmy Kite.

(Wings rather broad, tail medium. Head and body

pure white, slightly streaked, wings reddish with black

tips, tail reddish, upper parts bright chestnut.)

No. 10. A (male) Hen Harrier. .

(Wings long, slightly rounded, tail long. Colour white

cr blue white throughout except for tips of primaries,

which are black

No. 11. A Kestrel.

(Wings long and narrow, not very pointed, tail long.

Colour hght brown, streaked, wings hghter than body.

In males the tail is bluish with a black band near the end.)r

No. 12. Hodgson's Fishing Eagle.

(Wings broad, tail medium, neck and breast brownish,

body white, tail brown mixed with white ; wings dark

brown.)

No. 13. A Hobby.
(Wings long and pointed, tail medium. Body white>

wings and tail dark bro^vnish grey, speckled with white.
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REVIEW.

Shikar Notes for Novices by Hon'ble J. W. Best, i.f.s.

Ever since the days when Sterndale's " Seonee " and Forsyth's " Highlands

of Central India " were issued from the press, the Central Provinces have

probably provided the sportsmen of India with more books on shooting, and
especially ' big game ' shooting, than any other part of the country. All, or

nearly aU, these works have been written by men who had had much practical

experience of the subject on which they wrote and their books have been excel-

lent guides for the rising generations of shooting men. It might be thought

that the subject might by now be getting a bit threadbare and that there cannot

be much more or that is new to be added. Once more however the Central

Provinces has produced an author in the Hon. J. W. Best of the Indian Forest

Service, who has attempted the task of giving the benefit of his experiences to

those whom he described in his sub-title as ' Novices ' in a small and unpre-

tentious volume entitled " Shikar Notes." But even if the book is small, unpre-

tentious and within the means of everyone, it is full from cover to cover of most
useful and practical advice to the young sportsman lately arrived in. this country

who is looking forward eagerly to taking an active part in the shooting of which

he has no doubt read and heard so much. Lucky indeed wiU he be if he finds

himself stationed in or near the Central Provinces, with which the author prin-

cipally deals. His advice and information are nevertheless largely applicable

to shooting in all other parts of India and we can most confidently recommend
the book to all novices wherever they may be stationed. But it is not onlj^

shooting with which the book deals, for there are chapters on ' Hunting a

Bobbery Pack ', ' Fishing,' ' Pig Sticking ' and on the Equipment and Manage-
ment of a Camp which are equally fuU of sound, useful hints.

Generally there may not be much novel information in this useful little book,

but one does not expect such in a work of this descrij)tion, and the novice does

not require it. In the chapter on Wild Dogs, however, there is described a

method of caUing them with the simple aid of a leaf, with which the cry of a

fawn in distress is imitated, and which we do not remember having seen des-

cribed before.

Even if the author is a practical field naturalist we fear he can have small

claim to be in any way a scientific one, or he could never have passed the proofs

with the glaring mis-speUings of the scientific names of many of the animals

that are dealt with and we hope, whenever another addition is called for, careful

attention will be given to this point. Amongst the many errors of this character

Tve wiU only specifically mention one, viz., the Buffalo of which the scientific

designation is given as " Bahuhis habulis ". Some of the others are almost

as crude. Although the section deahng with the Gaur commences with the

words " The Bison or Gaur " that is the only reference to the correct name of

this animal, which is elsewhere misnamed the bison. In speaking of birds

generally we are told that there is less necessity for observing the direction

of the wind than in the case of Game animals as their sense of smeU is not strongly

developed, but we cannot foUow the author when he proceeds to say that" a

strong wind, however, effects the flight of birds in two ways, in that they

cannot rise from the ground or pitch except against a strong wind and they

are frequently compelled to travel down wind if the breeze is too strong for

them." We regret to find a recommendation that any falcons and hawks
should be shot if they come out in beats for jungle fowl. Some of the Raptores

are imdoubtedly destructive to small game, but their numbers are comparatively

small and their depredations amongst game must surely be almost negligible

in a country such as India, whereas most sportsmen must take a delight in

seeing and observing the flight and methods of the many very beautiful birds

•of prey.
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In putting forward the suggestion that if a fox or jackal goes to ground after
a hard run with a bobbery pack, it should, if possible, be always dug out for the
reason that in such circumstances it "frequently dies from sheer exhaustion,"'

the author is perhaps drawing on his imagination. Such cases, we should
think, are the rare exception rather than the rule. Many members of the
Bombay Hunt will recall a certain jackal which repeatedly provided the hardest
and best of runs some few years ago and showed no signs of suffering from
exhaustion.

In the chapter on Fishing the author admits himself to be only a beginner,

but we trust that if he follows up the sport he will bear in mind that sportsman-
ship enters as thoroughly into its pursuit as in other sports. This hint is

prompted by his recommendation that when bait fishing for Rohu two large

treble hooks should be placed hangmg below the small baited hook, so that if the

fish is not hooked in the mouth there may be the chance of foul hooking it mth
these trebles. We have seen these suggestions in a Bengali gentleman's book
on Tank Angling, but the true angler, who fishes for sport, would certainl\-

plac^ the idea amongst the equipment of the poacher. On page 149 we see a

I'eference to the capture of Rohu on a large spoon. Possibly the identification

of the fish was inaccurate as we never heard of this species taking other baits

than paste and such like fished on or near the bottom.
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EDITORIAL.

Since our last editorial notes were written there has been considerable cor-

respondence between various members and the Honorary Secretary on the
subject of the terms on which the Society was prepared to move a large portion

of its Museum collections over to the Prince of Wales Museum. From letters

received it is evident that the Honorary Secretary's circular, dated 17th August
1920, asking members to say whether they agreed or not to the revised proposals,

did not make it plain that whatever part of the Society's Collections was placed

in the Prince of Wales' Museum, such would be the property of the Museum
Trustees for so long as the Trustees Avere able to maintain the Natural History
Section of the Museum and no longer. The Trustees' funds are, so far at

least as the Natural History Section is concerned, to be obtained almost entirely

from Government and since Government are unable to pledge themselves for

the future as regards finance, the Committee naturally felt that they must
guard themselves against the risk—however slight that risk might be—of seeing

valued collections presented to the Museum by the Society, neglected and
allowed to deteriorate because of want of sufficient funds. What would happen
if money were not forthcoming every year for the maintenance of the Natural
History Section is not pleasant to contemplate. Exhibits would have been
mounted and displayed in such a way that it would be an utter impossibihty to

get them back into the present rooms of the Society, and even if accommodation
of a suitable nature could be found—the Society could,never find the money
for the rent. There is however no need to labour this point. The Natural
History Section of the Prince of Wales Museum will be the most popular section

of the Museum and it may be regarded as certain that whatever portion of the

Museum has to be closed for want of funds it will not be the Natural
History Section.

Another point which wants making clear is that, until an actual Natural

History Museum has been built, the reference collections of the Society will

remain in their present quarters. The accommodation placed at the Society's

disposal in the existing Museum building -will be barely sufficient for displayed

exhibits.

It is apparent that the question of finance enters very largely into the arrange-

ments for the future. The removal of part of the Society's collection, the pay-
ment of subordinates working in the Museum, and the part payment of the

Curator and Assistant Curator, will undoubtedly reheve the Society of a great

deal of expense but this expense is of a nature which the Society should have
incurred rather than did incur. It will not reduce the Society's expenditure

on the Museum side by much, and the Society's expenses in other directions, such

as Library, Clerical staff and Journal, will considerably increase. The " Times
Press " have notified us that they must increase their charges for printing

the Journal, and this being the case the committee and members will have
to decide on one of two courses. Must the Journal be cut down in size so that
the amount spent on it at the higher scale will be no more than at the lower ?

Or must the Society's income be increased to meet the extra cost ? As regards

the former the Journal is already too small for the mass of material placed at our
disposal and which it is our duty in the interests of science and of our members
to pubhsh. The length of time which elapses between the receipt of MS. and
the publication of MS. is a serious drawback and this is intensified in the case

of serials which on account of their length have to be spread over many numbers.
The strike in the "Times Press" and the disorganisation which resulted therefrom
has delayed the issue of the Journal very considerably and this is greatly

to be regretted. Firstly, because of the delay in issuing to members^ papers
long waited for, secondly, because it was particularly desirable that members
just at this time should receive their Journals regularly, To many members
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the Society's Journal is the only thing of value obtained from membership and
if that value is cut down and at the same time the member is asked
to pay more, he might in these days of high prices, be inclined to resign mem-
bership. What the Committee want, and what the editors hope to do, is to
bring out Journals regularly and to give members every quarter a number
containing from 200 to 250 pages of valuable scientific, and interesting general
notes on Natiu-al History. As regards issues, 1920 was a very bad year. No.
4, Vol. XXVI, and Nos. 1 and 2 of Vol. XXVII being the only numbers issued

and No. 2 in many cases not being in members' hands tUl 1921. 1921 opens
better however, as we bring out in January No. 5, Vol. XXVI, and in Februaiy
No. 3, Vol XXVII and have sufficient material to bring out No. 4 in April. The
Index for Vol. XXVII should follow within three months of that and so a
complete Volume wUl have been issued within a year. IVIr. Stuart Baker
and our friends at the British Museum will do their best to see that two
parts of Vol. XXVIII are produced in 1921, but how is this to be
done in the existing state of our finances? Will members be willing to

give value for value and pay an increased subscription to the Society,

or will they think that it is the last straw in these days of continual

increases ? Well one claim the Society may make. If the subscription is

raised it will be the first time it has been raised since 1886. Is it not patent

that our expenses in the year of grace 1921 are very different to the expenses of

o5 years ago ? The Committee will no doubt place matters before members in

such a convincing manner that an increase in subscription will be welcomed
with enthusiasm ! These notes are merely to prepare members and make them
think of the financial resources of the Society they belong to and of what that

Society has done for the science they are interested in.

In the report of the Zoological Survey (1919-1920) Dr. Annandale, the Dir-

ector of the Zoological Survey, complains bitterly of the conditions in the pubKc

galleries in the Indian Museum due to " Lack of Funds and Staff." He writes

''Lack of Specialists' knowledge of Birds and Mammals, scarcity of dust-proof

cases, bad lighting of the galleries and general squalor due to the paucity of the

menial staff, prevent the galleries from becoming either attractive or of first

class educational value. " The funds of the Institution are devoted primarily

to scientific research and unless more money is available the improvement of

the Public Galleries cannot be considered. Dr. Annandale concludes," I would

give a great deal to see the Mammal Galleries and Bird Galleries developed

on what I consider proper lines but at present it can't be done."

While the primary function of a Museum is scientific research it is to be

understood that the Educational purpose of the institution must not be lost

sight of, and the handicap the Indian Museum suffers in this direction through

lack of adequate ficnancial support is much to be deplored.

The purpose of a Museum would appear to be the development of the study

of Natural Science with a view to placing the knowledge thereby acquired

at the service of the General PubUc, The Researches of Darwin, Huxley and

Pasteur are to-day part of the teaching of the School Room. Education, as

expressed by President H, F. Osborn, in the Fifty-first Annual Report of the

American Museum of Natural History, is a great deal more than the Three

Rs. "It is inspiration and information, it is instruction in local history,

geography, geology, in travel, in climatic laws, in simple economics, in all that

concerns the health of mind and body, in all branches of Natural History and

aU that Uving nature has to tell our youth."

In the changing condition of to-day it is of primary importance that Indians,

in whose hands will mainly be the power of affording educational facilities to their

fellow countrymen, should awake to the knowledge that Museums and kindred

institutions are ideal channels thi-ough which a large mass of the pubUc may be
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readied and instructed. In New York City the combined attendance at the

Schools and Colleges during 1919 was 875,327 as compared with 10,654,881 people

who attended the Museums, PubUc Library, ScientilGLc Park and Aquaria.
Commenting on these figures President Osborn says: " Every one who comes,
learns something. Some persons learn a great deal, their thoughts, their

imagination take new and better channels ; thoroughly democratic these insti-

tutions are open at all times to people of aU classes ; they are planned on a
scale commensurate with a city destined to be the leading city of the world."

The sooner it is reahsed that a Natural History Museum is not merely a store-

house of curiosities, but is actually a fundamental part of the educational system
of the country, the sooner wiU it be imderstood that the adequate support of

such an institution is not a civic luxury but a paramount necessity. If the

Museums in India are at all to achieve the purpose for which they are intended
they must receive the ungrudging support of the administration, failure in this

would by restricting their activities lessen their utility as is graphically instanced
by the statement by Dr. Annandale quoted above.

The Trustees of the British Museum express their best thanks to the Society
for a donation of 26 small mammals from Upper Burma, including the types
of five new forms collected by Messrs. F. Kingdom Ward and P. M. Leonard,
descriptions of which appears elsewhere in this niimber.

In addition to the above, the types of a new tortoise (T. buxtoni) which was
obtained by Mr. P. A. Buxton on the south coast of the Caspian Sea ; and a
new snake {Zamenis hotsoni) which was collected by Col. J. E. B. Hotson in

Shiraz were also presented to the National collection.

In connection with the Society's gift of large series of Mammal Skins to the
British Museum, Mr. Oldfield Thomas writes, " you will, I think, understand
that our abihty to name and work out depends on our not only being able to

see but to keep material for further work, unless we are allowed to keep quite
good sets of specimens the progress of the survey will be continually hindered.
The keeping of, say, 2 or 4 specimens, out of a series of 40 which has been worked
out gives no opportunity for a later checking of the original paper. We want
to take a number of specimens, which may appear greedy but is reaUy only
based on experience as to what is wanted for better and more detailed work
in later collections."

The thanks of the Society are due to Col. J. E. B. Hotson for his many yeart,

of active help and for the valuable collections obtained by him in Mekran and
Persia. Besides a large number of mammals his coUeotions included birds'

sldns, insects and a large assortment of pressed plants. Throughout this

period Col. Hotson bore half the expenses in connection with the collecting

work, and, as stated before, the thanks of all our members are due to him for his

generosity and for the valuable work he has done for the Society. Col. Hotson
is now on leave in England where we wish him every enjoyment of a long delayed
and hard earned rest. Members wiU be interested to hear that, through the
instrumentahty of Sir Percy Cox, arrangements are being made for one of the
Society's Assistants to collect and make observations in connection with
Bird Migration on the Light-house Islands of the Persian GuU , and Sir Percy has
verj^ kindly offered to pay the salary during the period. As most of our readers
must akeady be aware. Sir Percy is a very keen naturahst and during the war
contributed, together with Major R. E. Cheesman, a large number of specimens
collected in Mesopotamia, which collection wiU be found referred to as the Cox-
Cheesman Collection in the Reports of the Fauna of Mesopotamia. Major
R. E. Cheesman is back in Mesopotamia and will, we hope, be able to fiiid

time for Natural History work once more.
At a recent Committee meeting a letter from Mr. W. W. A. Phillips of Ceylon

offering to collect for the Society was read. The Committee considered Mr.



EDITORIAL. 621

Phillips' offer a very valuable one and accepted it with great gratitude, ^,h:.

Phillips' collections will form a most useful sujiplement to the material obtained
by Major Mayor in Ceylon before the war.
Mr. C. Primrose also offered to collect for us in the Hukong valley and unad-

ministered Naga Territory, during the time that a Survey was being made in
those parts. This offer too is a very valuable one and was accepted Avith
pleasure, but unfortunately the Survey has had to be closed down indefinitely.

In the last Joiu-nal we pubUshed an illustration of plaster casts of some common
Indian Snakes. The casts represent the Cobra, Russell's Viper, Russell's Earth
Snake, John's Earth Snake and the Checkered Water Snake. We are anxious
to have if possible a more or less representative collection of casts of the com-
moner Indian Snakes and the assistance of members is solicited in this con-
nection. What is needed are living specimens of the common Indian Snakes.
Adult examples of the following are especially needed. The Common Krait,
the Banded Krait, The Phoorsa or Saw-Scaled Viper {E. carinaia), The Royal
Snake {Z. diadema), Bronzed-Back Tree Snake [D. iristis). The Kukri Snake
(O. subgristeus) and The Banded Kukii Snake {S. arnensis). The snakes would
travel quite safely if enclosed in a etov.t wooden box with a few small holes
punctured in the lid, but in sending,, a specimen of a Krait or a Phoorsa the
Museum Staff would be very thankful if notification could be given on the
outside of the parcel as to the contents. Some j^ears ago a parcel was received
thi'ough the post at the Society's office—a cigar box Avith a bro-mi papei-

wrapping—no notice as to its contents. The box on being opened disclosed a
vigorous young Russell's viper !

Since the last Editorial was written we have welcomed to India Mi\ Kinnear's
successor, ]\Ir. B. C. Ellison. He joins us at a time of change and has a lot of

hard work before him. Plans for the best utihsation of the space placed at our
disposal in the Prince of Wales' Mxxseum have to be made, and Mi-. Wroughton
writes from the British Museum that the time has come for the demobilisation

there of the Mammal Survey material. He estimates that the demobilisation

papers will take our Curator and Assistant Curator a good six months to

prepare. First the claims of the National Museum have to be considered and
then the needs of the Society. Then the claim of the Indian Musemn and the
claims of the up-country Museums to at least a representative collection of the
Mammals collected in their locality. The ordinary work of the Society keeps
om' staff extremely busy and with the extra work indicated above thi'OA\-n on
their shoulders their time for leisure \vill be small. Mi-. Prater just before

Ml'. Ellison's arrival paid short visits to the Indian Museum, Madras Museum
and Nagpur Museum, and we take this opportunity on behalf of the Com-
mittee of thanking all those who helped to make his trip pleasant to him and
useful to the Society.
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OBITUARY NOTICE.

Feancis Milbuen Howlett.

Francis Milburn Hewlett, Imperial Pathological Entomologist to the Govern-
ment of India, died at Masm'i on 20th August 1920, after a severe operation. Born
in January 1877, he was the eldest son of the late F. J. Howlett of Wymon-
dham, Norfolk, and of Mrs. Howlett, now of Norwich. He was educated at

Wymondham Grammar School and at Berkhampsted School, whence in 1896

he went to Christ's College, Cambridge, where he gained a scholarship. He
left Cambridge in 1900 and was for some time on the staff of the Merchant
Taylor's School. In 1905 he came out to India to Allahabad, where he was
Professor of Biology at the Muir College for about two years, and in November
1907 was transferred to the Indian Agricultural Service as Second Imperial

Entomologist, a title subsequently altered to that of Imperial Pathological

Entomologist, and in this capacity his work dealt with all insects carrjdng

disease to man and other animals.

From early youth Howlett had a strong taste for the study of insects,

especially of Diptera, his first paper, published in the Entomologists' Monthly
Magazine in 1907, dealing with the mating habits of Empis borealis. During
the earlier years of his service in India he was keenly interested in the collection

and classification of Indian Diptera and in 1908 he wrote the sections on Diptera
and Lice for Lefroy's volume on Indian Insect Life (1909). But the visit to
India of Mr. W. W. Froggatt, who showed that fruit-flies were attracted to the
smells of certain oils, led Hewlett's attention in the direction of tropic responses
in insects, and he subsequently published papers on the influence of temperature
on the biting of mosquitoes and on the chemical reactions of fruit-flies. He
also published several short papers on sandflies. He was a good artist and
several of his papers were illustrated by his own drawings. At the time of his

death, he had just completed a book on the control of insect pests, but the
manuscript of this has not been forthcoming amongst his papers and appears
to have been mislaid.

During his earlier years in India Howlett suffered from iU-health and was
absent on sick leave from 1909 to 1911 and was again absent on leave for
two years from 1915 to 1917, but latterly he seemed to have recovered his

health and his sudden death, at the comparatively early age of 43, was un-
expected and to be regretted. His name is commemorated in that of the
tick, Hcemaphysalis howletti, described by Warburton in 1913 from a hill

pony at Rawalpindi, and in that of the Empid genus Howlettia, described by
Erunetti.
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MISCELLANEOUS NOTES.

No. I.—LEOPARD CAT {F. BENGALENSIS) IN CAPTIVITY.

(With a block.)

^^Felis Chaus" and " i^e/'/s Bcngahnsis " being proverbially wild and untame-

able, the following account of a "Felis Bengalensis " kitten having been

tamed may be of interest to some Members of the B. N. H. S.

She was caught by a coolie, who said that a second kitten had escaped -Rath

its mother, and sent to us by a friend, when about a month old, in August 1919 ;

and was fed every few hours, day and night, with cow's rnilk diluted with water

out of a tea spoon by ray wife, who has a wonderful faculty for rearing and
taming wild animals. The kitten soon took to the "spoon-feeding," clasping

the spoon with both fore paws, and sucking \ngorously, and throve well. When
old enough, she was fed on raw meat with occasionally a mouse, small bird

or rat. One day when sitting on my wife's lap at breakfast, she seized a bit

of cooked meat off the plate, and was allowed to eat it, but it disagreed with

her little inside badly, and she nearly died ; but my wife's assiduous nursing

pulled her through. She used to sleep either at the foot of our bed or on

top of the mosquito curtain, genei'ally tlie latter, and became so tame and gentle

that she was allowed full liberty about the house and garden ; becoming great

friends with our Airedale terrier, and it was very amusing seeing them playing

together. When she was about 8 months old we went to stay at a neighboui^'s

estate during his absence on leave, and unfortunately he had left 3 domestic

cats in the house, which we hoped might make fiiends with our kitten, but

they refused her friendly advances. And one morning " Kittycat " (as she

was named) went out as usual, after sleeping on top of the mosquito curtain

all night, and never returned for a week. Then my wife noticed that the cats

had taken to sitting on the verandah outside our bedroom window, apparently

on the watch : so we had them shut up at night, and at midnight of the 9th day,

to our great joy, back came " Kittycat ", very hungry and tiiin, but as tame

as ever. In June this year my wife took hei' up to Kotagiri '.\ith her, sitting

en her lap most of the way in" the train, and the Motor Car ! After thoy had
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been there some weeks a large stray domestic cat tm^ned up at the house and
drove our pet away. If I had been there, I would have shot the brute ! How-
ever, after two weeks she came back one night, and woke my mfe up by shov-

ing her cold little nose agaiast her face, and oui" children also woke and hurried

off joyfully to get her milk and meat. But to everyone's sorrow she was driven

away agaia after a few days by the cat, and never returned, though she was
seen several times in the neighbom-hood by different people. The last news
of her was, that some Badaga boys in the village just below the house had
found two lately born Leopard-cat kittens in the scrub between the village

and the garden, and had tried to rear them, but that they had died. A great

disappointment to my wife, as if they had only told her at once, for she had
offered a reward to anyone who either brought the Leopard-cat or showed her its

where abouts, she would have gone to the place and watched, and probably

recovered " Kittycat " and her kittens.

The 2 photographs, taken by my wife, are successful likenesses of her pet.

We still hope that she may yet come back, for she was so tame, but fear she

will have become quite wild after having had kittens.

Palagapandy Estate, A. M. KINLOOfl, f.z.s.

KOLLBNGODE Pl. O., MaLABAB,

IQtJi October 1920.

No. II.—THE OCCURRENCE OF THE ERMINE IN THE PUNJAB.

On the 19th September I came across, and captured, a small male of

what I took to be the Ermine or Stoat (F. er^ninea). The colouring cliffeied

somewhat to that given, for this species, in the " Eauna of British India "

(Mammalia) p. 166. Blanford says :
—" Colour. In summer dull chestnut

(reddish brown) above, white or yellowish white below, the terminal portion

of the tail black."

The colourino- of the specimen in question was a dull sepia brown on the

body, very slightly darker on the head which also had the faintest tinge of

reddish and the tail was somewhat lighter than the back, except the tip

which was blackish. The whole of the underparts were pure white,

including the tail except the extreme tip. There was not the faintest tinge

of reddish or chestnut on the body at all.

According to Blanford the only authentic records of this species are of

one which was obtained by Griffith in Afghanistan, and Hodgson who

records it in Nepal, and one shot by Dr. Henderson in Dras, north of the

Zoji-La, Kashmir.

My specimen was procured at an elevation of about 13,000 ft. on the

Larka Pass, N. E. of Dharmsala, and is the first of its kind I have seen, in

over a quarter of a century of wanderings in the Himalayas.

It appeared absolutely fearless of man and regarded us from a cleft in a

large boulder as we passed, and allowed me to approach to within 4 or 5 ft.

before disappearing into its stronghold.

I noticed that each time I retreated it came out again, so a slip-knot

was made at the end of a long bit of twine and placed over the spot where

it always appeared and I sat down some 10 ft. away with the other end

of the twine. As soon as the head showed again I gave the twine a pull

and had it safely by the neck. To ensure its not making off elsewhere, we

lit a small fire on the further side of the rock and the wind being favour-

able all the smoke went into the cleft where the little beast had lodged,

and further expedited his movement in the direction of the noose.

I had it for a couple of days and it had got the length of taking meat

out of my hand, without the usual dart forward to bite, accompanied by a
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short, sharp, staccato swear and I had every hope of getting the little

beast perfectly tame in a few days, but unfortunately it escaped from its

box in a most unaccountable manner.
I send this record of this, seemingly, very rare species as it is, I think,

worthy of record, and in spite of the difierence in colour above noted I

think it could only be Vutorius erminea.

The dark tip to the tail confines it to one of two species of this genus
and the pure white underparts pretty well settles the rest of its identity,

Dharmsala, Punjab, 0. H. DONALD, f.z.s., m.b.o.u.

23r(Z September 1920.

No. III.—RECORD FEMALE INDIAN GAZELLE. {G. BENETTI.)

I am sending yon the photo of a female Indian Gazelle, " Gazelle

bennetti," $ , I shot some years ago near " Sirsa " in the Punjab and
which Rowland AVard has later mounted and measured for me. He states

that it is the longest pair he has ever measured exceeding Sir Victor

Brook's by one inch.

If you would care to put this into the Journal please do so.

Length of horn. Circumference. Tip to Tip.

71" 2" 2i'', shot by Sir V. Brook.

gl// 1|« .3|", shot by R. H. Heath

CouLsDON, Surrey, R- H- HEATH.
1st August 1920.

No. IV.—SOME SPLENDID BLACK BUCK HEADS.

The 'Field' of March the 27th 1920 contains a note on what is described

as a magnificent Black Buck shot by Mr. F. H. Peppe in January 1915 at

Jakhal, a Railway Junction on the borders of Patiala half way between

Delhi and Bhatinda. The measurements are as follows :

—

Length.. .. 28| inches.

Girth .. .. H V
Tip to Tip . . 22 „ ^ -„, ,

Rowland Ward's Records of Big Game give 30*" as the record B ack

Buck head now in the possession of ;Capt. J. MacRae-Gitstrap, but there

is no evidence as to where the animal was shot. Second to this is a head

27
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measuring 28f obtained by Capt. (subsequently General Sir Bindon Blood)

in Jeypore, the measurements were recorded by A. O. Hume.
A Black Buck head measuring 30| inches is recorded in the ' Asian ' of

1880. Writing from Mussoorie on the 11th of April 1880 a correspondent

who signs himself, " Gangootri Shikari " describing the shooting of this

animal says :
" A party consisting of M. L. and myself who were out shoot-

ing towards the Mohun Pass on tho road to Mussoorie, during the Easter

week came across the owner of these enormous horns in a raid on a bag of

wheat which had by some chance or the other lain neglected on the road.

He was too intent to perceive us, This was at night and a shot on the

head brought him to. By the strictest measurements his horns came to

30| inches."

It would be interesting to know whether the record head now in the

possession of Capt. J. MacRae Gitstrap is the same as the one referred to

by ' Gangootri Shikari ' the difference of \ of an inch in the measurement
could be easily accounted for by shrinkage.

—

Editors.

No. V.- -A GOOD HEAD OF THE GOA OR TIBETAN ANTELOPE
(PANTHALOPS HODGSONI.)

{With a block.)

In May 1919, I shot a Goa or Tibetan Gazelle beyond the Tso-Morari Lake
inRupshu, at an altitude of about 16,000 ft. The horns which have been
officially taped by Rowland Ward are 14y in length, and thus equal the record

given in the latest edition of his " Records of Big Game."
Lydekker in his " Game Animals of India, etc.," writes of a head of 14|",

whilst Blanford in his Mammalia says that the longest recorded horns of this

species measure 15"75". No details are given of this latter head. Goa horns of

over 14" being so rare, .1 enclose a photograph of the specimen shot.

POONA,
^th November 1920.

P. LUDLOW.
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No. VI.—AN OLD TIME BUFFALO HUNT.

In Volume XXVII, No. 2, of this Society's Journal we i)ublished the Sporting
Diary of H. H. the Maharaja of Bikaner, in which His Highness records
the shooting of a wild buffalo which was accustomed to associate with the tame
buffaloes of the village.

The association of Wild Bull Buffaloes with domestic herds has often been
commented on by Sportsmen. •' Bhootan " \^Titing in the Asian in November
1870 records a similar instance. He describes the death of a veteran Bull
Buffalo who for 7 years evaded every effort to ' bag ' him. He bore a charmed
existence and was knowTi to sportsmen as the Jaintee Bull. For years he made
a practice of fraternising A^th the herds of domestic buffaloes in his neighbour-
hood. The herdsmen were not at all afraid of him and rather shielded him
from the attention of ' shikaris ', never giAang ' khuber ' of where he could
be met mth. As time went on he grew bolder and would accompany the herds
home in the evening and after they had been milked would remain with them
all night perfectly oblivious to the presence of the cow-herds. The policy of

live and let live was maintained between the man and beast till our ancient
Lothario embarked on a policy of abducting some of the cow buffaloes from
amongst the herds, occasionally driving one or two of them away with him in to

the forest, finally he cajjped his misdemeanours by killing one of the herdsmen
and wounding another, who died 3 days afterwards from the effects of the fright-

ful gashes he had received. This reused the herdsmen from their apathy and
they came and begged ' Bhootan ' and his friends to rid them of the dread
Buffalo. The party set out armed to the teeth. There were 7 guns in all, as
' Bhootan ' describes it a " mixed battery which included 12 bore double-

barrelled shot guns, 10 bore double-barrelled rifles and a double-barrel and a

single barrel "500 express." It was half past five in the evening when they

arrived, the held was just dribbling in and so thej^ hurriedly took up their

position on and in the herdsmens' houses. All of them except one " C "".who

being short-sighted and haAong his doubts about being able to recognize the wild

buffalo from the tame ones, wished to establish a coign of vantage for himself in

the Idtchen among the milk pails, to which the lady of the house took exception.

In the midst of a heated altercation he that was expected arrived, heralding

his coming with a series of grunts. Bhootan says he was " a magnificent

sight as he advanced straight towards us ! how he towered above the tame
cows he was following."

The Buffalo crossed over to within 25 yards and at a word from ' Bhootan '

received a broadside from the assembled battery, but " instead of roUing on the

ground gives a slight shake of his head, wheels round and is off pursued by the

hunters who tumble off the roof in their eagerness to be up and at him." He is

eventually discovered standing in the tall grass some 70 yards off " and then says

'Bhootan' such an independent firing commenced as must have astonished him.

The shooting appears to have been "promiscuous" and 'Bhootan', brought to a

sense of his imminent danger by a bullet wizzing past liis ear, puts a temporary

end to the bombardment, counsels restraint and so with more caution the party

proceed. Advancing about 20 yards 'Bhootan' sees a dead buffalo lying on the

ground " but at the same moment ' Y ' began firing in another direction saying

he could see him." 'Y' is implored to desist. Quite unable to understand how

two buffaloes had appeared on the scene, they creep cautiously up and to

their extreme disgust find a tame buffalo stone dead with a bullet through the

forehead. It was a humiliating discovery and says 'Bhootan' " others might

be lying dead around near ' who coiild tell ' ". Nothing definite is stated but

one rather feels that the aforenamed short sighted 'C ' was probably connected

with the dead buffalo. There was only one thing to be done now, concludes

'Bhootan' we must get the bull. He climbs a small tree to see if lie can sight
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him and an ominous grunt from his vicinity causes a general retreat by the rest of

the party. The alarm proves false so 'Bhootan' descends from his perch and

they all proceed, this time " still more cautiously." They are brought to a stop

by noises issuing from the grass in front of them which are eventually traced to

a buffalo on the ground, they are non-plussed for a moment by the horrible un-

certainty that this may be another tame buffalo. The position is reconnoitered

with the assistance of an elephant and everybody's mind is set at rest by the

welcome assurance from the Mahout that this is ' the' bull. Continues 'Bhootan'
" ' Y ' and I now cautiously creep forward to within 12 yards of his head and

fired together into his neck, the issue was unexpectedi" It only resulted in

bringing him to life again and he commenced to rise. This proceeding had the

immediate effect of widening the distance between hunters and hunted, but

one ' who was up a neighbouring tree ' brought the old bull again to the

ground with a well directed shot and after which " we crept close up to his

head and gave him his quietus. " When everything was ended, short sighted
' C ' who seems to have lost himself in the confusion appeared on the scene and

expressed a burning desire to put one bullet in ; so having sighted his gun
with difficulty (he was within 10 yards of the carcass) he fired. Thus perished

the Jaintee Buffalo.

Bombay Natural History Society,

\st October 1920.

S. H. PRATER.

No. VII.—TWIN CALF ELEPHANTS.

[With a block.)

Herewith I enclose the photograph of twin elephant calves born in Tenas-
srim, Lower Burma, last June. They are male and female and measured
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2'-9^" at the shoulder when about three months old, so that there was probably
little difference in their heights and that of a single calf, at biith. Of newly
born single calves measured, heights ranged between 2'-7" and 2'-n".

I have met one man only who has actually seen twin calf elephants, and
but very few who have even heard of such a case. The mother is a timber
working animal of Messrs. Steel Brothers & Co., Ltd.

MouLMEiN, BuKMA, GORDON HUNDLEY.
\2th October 1920.

No. VIII.—" MAN-EATING MONKEYS AND POISONOUS LOCUSTS. "

May I be permitted to call your attention to two interesting natural his-

tory matters.

The writer of an article in theDJiarwar Vritt of 13th November 1873 states

that a man-eating monkey made its appearance at Dharwar. '' It ate one or
two and killed two or more persons in the neighbouring villages and seriously

hurt a prostitute at Dharwar."
The Maharashtra Mitra of 15th January 1874 states that recently locusts

appeared in several villages round about the village Ankalkhop, of Taluka
Tasgaum, and committed great havoc. At Ankalkhop they killed by I heir

stings a young child which was sleeping on a raised seat in a field, and by
similar means destroyed a j^oung buffalo.

The British Government can now, I think, rest on its laurels. During the

past fifty year^ it has practically exterminated carnivorous monkeys and the

more dangerous locusts.

A. C. MILLER.

PooNA, 23ri Sept. 1920.

No. TX.—MELANISM IN THE RED-VENTED BULBUL
{MOLPASTES sp.).

The well-marked lines, along which nature carries on its functions in its var-

ious departments, generally arrest our attention, and are taken by us as the

invariable laws which govern its operations in the departments concerned,

But there are other subsidiary lines tliat cross them at distant intervals, and

along which operate the phenomena that are looked upon as exceptions. But

are there no laws that govern these exceptions, which, subtle though the}- be,

exist nevertheless, and produce their results in cycles of their own ? The ordi-

nary man may stop short by calling the exceptions as such, and may think

that his enquiry has reached there its end. But the duty of the scientist

stretches farther ; for he should try, and may well be able to draw his induction

from a large number of lecorded exceptions, about which full and accurate

data have been carefully collected by different inquirers ; and this induction

can throw the Hght, under which can be seen the causes that bring about the

aberrations. The collection of these exceptions being a nina qua non of these

inductions, I proceed to record details about a melanistic bulbul that I have

come across, in the hope that this, with other such cases, brought to hght and

recorded by other inquirers, may divulge to future workers in this field the

secret ways along which the exceptions are worldng.

In the July number of the Agricultural Magazine of London, I described a

case of albinism in a Bulbul (Molpastes) with its characteristic eyes and legs.

Such deviation is very rare. I have recently come across another deviation

but of the opposite sort, viz., melanism, in a bird of the same species—rtz., Mol-

pastes hengalensis—ahont the identity of which there is not the least doubt. This
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bird has almost all the general features of the Bengal Bulbul wth its thick crest

growing from every portion of the crown and nape, and chocolate-brown ear-

coverts. The colour of the body is generally black, and not relieved by the pale

edgings, while the black of the crown is not sharply defined but extends well

on to the back, and continues upto the end of the tail. The chin throat

and breast are deep black. The portion below the breast is black and smoky
brown. The wings are distinctly brown. The bill is black.

As in all cases of complete melanism, there is, in the case under considera-

tion, a total lack of the white colour—there being no white on the upper tail

coverts or white tips to the tail-feathers, or whitish margins or edges in the

wing-coverts, scapulars, lower breast or lower back. The result is to give the

bird a brilliant black appearance, intensified by the absence of lighter parts

in their normal settings. The absence of the bright crimson under-tail patch

is the most remarkable in as much as it is the most characteristic trait of

Molpastes. Here also the colour of the under-tail coverts is in no way difierent

from the general body colour.

The owner of the bird lives close to my residence. He had the bird when
it was a nestling of a few days and has reared it now for four years. He tells

me that he found sometime ago a similar case of melanism, but there the colour

of the under-tail covert changed from black into bright crimson in the course

of a couple of years.

Aviculturists, I presume, have fi'equent experiences of deviations from the

normal colouring of birds, but are not agreed as to the reasons for this diver-

gence. Some attribute it to vigorous constitution, while others to delicate

health. I showed the black bulbul under review to Mr. S. Basil-Edwardes,

a member of the Bombay Natural History Society, while he was at Calcutta

Both he and myself examined the bird critically and found it to be in sound

health. The feet appeared slightly injured (due, perhaps, to confinement in

a small cage), and lacked the intensity of colour found in normal birds. There

are various causes that bring about variations in the colour of birds. Of these

the cage or aviary life and its attendant artificial rationing very often conduce

to such variations in coloiir. A silver-eared Mesia of mine {Mesia argeniauris)

after three years of aviary life, began to show a remarkable tendency to mela-

nism and I have had similar experiences of several birds in my a^dary, all of

Avhich I found to be in full health. I do not, however, wish to fix upon one or

the other of these causes as responsible for the change in colour in the bulbuls

under consideration, and want only to point out that bad or good health does

not exhaust the list of causes that bring about the phenomenon.

SATYA CHURN LAW.
Calcutta, October 1920.

No. X.—THE BREEDING OF THE EASTERN ORPHEAN WARBLER
SYLVIA JERDONL BLYTH, IN THE N. W. FRONTIER PROVINCE.

It may be worth recording the fact that a correspondent of mine sent me a
clutch of four eggs, nest, and one of the parents (unsexed, but presumably the
male) of the above species.

This nest was taken at Cherat, elevation 4,500 ft. above sea -level, on 28th
May 1920. The situation was 5 ft. from the ground in a " Scrubby bush " as

my friend tells me.
The materials used are grass-bents (stem and blade), which were green when

the nest was newly built, and very line fibres ; the whole being profusely deco-

rated with white vegetable do^rai. There is no attempt at lining the interior.

The nest is cup-shaped.

^0 ^
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The eggs are a broad oval, the ground colour being a very pale greenish white;
the markings (chiefly at the broad end) consist of fine spots and blotches of
greyish brown and greyish green.

Incubation had lasted about 4 or 5 days. My friend had watched the birds
building.

A. E. JONES.
Tattersall House, Simla,

nth August 1920.

No. XI.—THE SPINE-TAILED SWIFT (C. INDICA) AND THE
BURMESE SWIFT (C. PAGIFIGUS) IN ASSAM.

C. indica (1078) is a fairly common bird here and occurs pretty well throughout
the year, it is especially plentiful when the Avinged termite is about on which it

feeds till gorged, judging by the tightly packed mass of these insects I've taken
from the stomach of birds shot. At other times when seen in small numbers,
flying either high or low, it is a sure indication of either rain or a storm to come
and that usually mthin 48 hours, in this case the bird has been rather useful

to me as by it's appearance, though there has not been a cloud in the sky, it has
settled my doubts as to whether I should carry on certain work in the plan ling

line or not; there is a saying I believe "Look for the clouds and you'll never
sow " but he who sees the Spine-tail in any numbers and doesn't plant is

foolish.

The bird in ordinary circumstances is usually seen in the early morning or

towards evening, before a change of weather at any time of the day, also it flies

to a very late hour and at that time low, it's pace then must be something
amazing as it passes with a bullet-like swish which is audible for some little

distance though one sees nothing of the bird. As regards the shooting of this

species, I will only remark hold straight, d-d straight, and if the shooter drops

one out of three I should say he knows how to shoot. The bird Avhen hawking
seems to be flying slowly and fairly low but it is wonderful the misses one makes.

On a good day one may account for four snipe out of every six shots fired

but I'd not like to place my cartridges on record as regards the bringing down
of the spine-tail. Full plumaged birds, though of quiet colour, are handsome
in the decidedly scale -like markings of the plumage of the back, this seems to

disappear after the bird is skinned.

Chaetnra nudipes also occurs in this district, but so far I have found it very

scarce compared with C. indica still I have hopes of sendmg the Society speci-

mens. Its habits are similar to that of the former bird ; its English name is

misleading as there is little white about the necks of the birds shot or observed

by me, ash or grey necked would perhaps be more descriptive.

Cypselus pacificus (if my identification be correct) occurs in this part

of Assam as a very casual visitor but then in some numbers, its time of

occurrence being from the end of August to the middle of September, few

birds being seen before or after these dates; they likewise seem to prefer

disturbed weather.
A. M. PRIMROSE.

Gholaghat, Assam,

19th September 1920.

No. XIL—NOTE ON THE NIDIFICATION OF HODGSON'S STRIATED

SWALLOW (HIRUNDO NEPALENSIS).

On arrival in Simla on the 22nd May of this year I noticed that a pair of

these birds had begun to build a nest against a beam in the roof, 10 feet high,
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of the verandah of the house in which I was living. The house in question

was surrounded by pine trees, and the verandah, which was in the upper

storey, faced S. W.
The birds laboured intermittently, ceasing work entirely for two or three

days at a time, and then making up for this by periods of exceptional industry.

The nest was of the usual retort shape and was placed almost directly above

the door of one of the living rooms. When completed it was 9J inches in length

and the size of the entrance was 1^X21 inches. As soon as its construction was
sufficiently advanced the birds roosted in it regularly every night. They were

remarkably fearless and frequently remained perched on a telephone wire within

a foot or two of persons standing in, or passing along the verandah. Early in

July it appeared that the hen had begun to sit, and on the evening of the 7th

July I took the eggs, which were three in number, one addled and two moderately

incubated. To do so I had to break away about 2 inches of the entrance to the

nest, the egg chamber remaining intact. The birds sat on the telephone wire

close by while I was so engaged, and roosted in the nest immediately afterwards.

The next day they set to work rebuilding the entrance, and finished it in about

a week.

Torrential rain fell on the night of the 22nd July, and on the following day

the birds found it necessary to strengthen their work. On the night of the

2nd August there was another very heavy fall of rain, followed by a drizzle on

the 3rd, and on the 4th the entrance was again strengthened. Meanwhile the

hen had laid again, and eventually two young birds were hatched.

My opportunities for observation being limited, I did not notice food being

carried to the nest until the 24th August, by which time the young birds were

almost ready to fly.

From the 14th August onwards the weather had remained dry, but the con-

tinual coming and going of the parent birds necessitated more repairs to the

entrance of the nest, which were carried out on the 28th August.

The early morning of the 31st August was, I believe, the first occasion on
which the young birds left the nest and indulged in trial flights under the super-

vision of their parents. These did not last long, and the youngsters were

soon back in the nest again. Between the flights the family rested on the tele-

phone Avire, the parent birds allowing one to stand quite close without showing

any alarm for the safety of their progeny.

A similar programme was carried out on the mornings of the 1st and 2nd
September, and on the 3rd and 4th the family was away all day, only returning

in the evening to roost.

Early on the morning of the 5th September the nest gave way, presumably

under the combined weight of all four birds. Its collapse was certainly not

due to absorption of moisture, for the weather was then comparatively dry.

It so happened that I heard the fall, and was able to examine the remains before

they were removed by the sweeper. Amongst them was a broken egg, obvious-

ly addled, showing that the hen had again laid three, of which only 2 were fertile.

The lining of the nest consisted of grass and fine roots below and a considerable

quantity of various sized feathers above. It contained a number of what ap-

peared to be a species of tick.

The breasts of the young birds were white without any of the striations of

the adult.

H. W. WAITE,

Indian Police.

Simla,

Ibih September 1920.
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No. XIII.—A NOTE ON THE HABITS OF THE COMMON PARIAH
KITE {MILVU8 GOVINDA) AND THE ADJUTANT STORK

(LEPTOPTILUS DUBIUS).

It is well known that the habits, etc., of some birds have changed since the
time of Oates and Blanford's Volumes in the " Fauna of British India ", and
a systematic glance through these books would probably reveal several state-

ments, which though correct at that time arc certainly not so now. With
regard to the Common Pariah Kite (Milvus govinda) and the Adjutant Stork
(Ijeptopiilus dubius), both of which are very familiar Indian birds, the following

remarks may be of interest.

On page 377 of Vol. Ill Blanford quotes a passage from Jerdon about the
habits of the kite, and adds that the statement is perfectly correct. He (Jerdon)
says :

" Mr. Blyth notices their collecting in numbers without any ajjparent

object, especially towards evening. This I have frequently observed at all

large stations, where the whole of the kites of the neighbourhood, before retir-

ing to rest, appear to hold conclave. They are said to leave Calcutta almost
entirely for three or four months during the rains." They certainly do collect

in the evenings, but never in very large numbers, or within a small area, and,

according to our observations and those of other naturalists we have consullpd

they are almost as abundant during the rains as they are in the other months.

Again, on page 106, Vol. I of " The Birds of India ". Jerdon remarks :
" Capt.

Irby mentions having seen one hundred together, but in Calcutta and else-

where two or three hundred may be seen at one time." Personally we have
never seen them in such large numbers.

Speaking of the Adjutant Stork, Blanford makes the following statement

on page 374, Vol. IV, which would be absolutely incorrect at the present day:

—

" In Calcutta throughout the hot season and the rains Adjutants swarm,

and formerly, before the sanitary arrangements of the city were improved,

numbers haunted the river ghats in the day time and perched on Government

House and other conspicuous buildings at night." Adjutants were undoubtedly

very common years ago but none are to be seen in Calcutta now. As far back

as 1905, when Mr. Frank Finn was in the Indian Museum, the Adjutants

seemed to have left the city. This is probably due to the improved sanitary

arrangements and the increased population in Calcutta.

CEDRIC DOVER.

S. BASIL-EDWARDES.
Indian Museum,

Calcutta, 2Qth August 1920.

[Since this was written I have observed that " Cheels " collect at all times

of the day—unless it is very sunny—and not specially towards evening. In

the rainy-season on threatening days they collect in somewhat larger numbers.

On fine sunny days they often soar to sucli a height that they appear as small

as, or even smaller than, a crow. In fact they may sometimes be mistaken for

them.
Blanford {torn cit) quoting Jerdon says that " As remarked by Buchanan

Hamilton, they are often to be seen seated on the entablatures of buildings

with their breast to the wall and wings spread out, exactly as represented in

Egyptian monuments." During several years' residence in Calcutta I have

never seen them sitting with their wings spread, though they often sit with

their breast to the wall. Of course, they may do so in other places, but

seeing that resting mth their mngs folded must be more comfortable, I should

think it would be exceptional rather than " often " as Buchanan Hamilton

remarks.—C. D.]

28
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No. XIV.—THE NIDIFICATION OF THE ]\IASKED FINFOOT.
{HELI0PAI8 PERSONATA)

Perhaps the most important ornithological discovery of recent years in the
ladian region is the finding of absolutely authentic nests of this rare bird. The
credit of actually finding the first nest is due to Mr. T. Marlow, and several
more nests have since been found by him and Mr. H. C. Smith, both of whom are
officers of the Forest Department. AH ornithologists will heartily congratulate
these two recent recruits to the science on making such an important cliseoveiy
in what is practically their first j^ear of serious field work. Before describing
the nests and eggs I will give a short accomit of the factors which led to success.
The upper reaches of the Rangoon (or Hlaing) River are known locally as the
Myitmaka River, a sluggish stream flowing through the plains of the Tharra-
waddy District, and in places opening out into big lagoons, the chief of which
is the large lake known as the Mindu Li. When the Irrawaddy rises, the
flood water covers large areas of the low lying country, and backs up the Myit-
maka, the result being a huge swamp, in which the depth of water varies from
5 to 15 feet, or even more. Much of the inundated area is under forest growth,
consisting of trees, shrubs, and a tangled mass of creepers, and as might be
expected, the Finfoot revels in country of this nature. A number of forest
officers, including IMessrs. Smith and Marlow, are engaged on the extraction
of Government teak timber down the Myitmaka, and during the shooting season
have good sport with Whistling and Cotton teal in and aromid the Mindu In :

and in June of this year Mr. Smith mentioned to me that in the course of their
sport they had shot and eaten several birds which he had identified as the Masked
Finfoot ; he said the birds were quite common. On my telling him that they
were on the contrary exceedingly rare birds he at once informed the other forest

men, and as, fortunately, no other sportsmen visit this delectable spot the shoot-
ing of the birds has been stopped. The Forest Department employs large numbers
of the local population in the extraction of timber and on river training, and I

suggested to Mr. Smith that the employees should be told to keep a keen look-
out for nests, as the birds would in all probability breed in the Laha area during
July and August, and I described to him Mr. Stuart Baker's reputed nest. There
was no difficulty at all about enhsting assistance, as the birds are by no means
uncommon in this area, and are well known to the villagers by the name of Ye
Balon which translated means the Water Bubbler, the name being due to the
bubbling noise made by the birds, which is described as being similar to that
made by blowing air through a tube into water, the note being rather high
pitched. Some of the men said that they frequently found nests in the rains

and ate the eggs which had the flavour of duck eggs.

I will now quote verbatim Mr. Marlow's interesting account of the finding of

the first nests :

" On July 26th, 1920, a hunter, whom I had employed to find me duck shoot-

ing earlier in the year, sent Avord that he had a nest of the Yji Balon at Mindu
and that the bird was sitting. The next day I visited the place at about 5-30-p.m.

and saw the bird sitting tight on a nest of twigs about 15 inches in diameter
placed on a horizontal branch of a " kyi-bin " (Barringtonia) about seven feet,

above the level of the water which here was five feet deep. The nest was also

supported by creepers which crossed the branch. I had approached to within
about 6 feet of the bird, but except that she watched me closely she was not
disturbed. As I expected Mr. H. C. Smith to arrive shortly I withdrew quietly

and left the bird sitting. At about 6:30 p.m. Mi'. Smith and I approached
the nest carefully and fomid the bird still sitting very closely and with her head
tucked away into the nest. She raised her head to look at us and did not fly

away until IVIr. Smith was only about 3 feet from her. Identification of the

bird was confirmed by the legs and general coloration as she flew away. We
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climbed the tree and beheld a glorious sight. In the large boMl-f-haped nest of
twigs and lined with a few dead leaves were seven large spheroidal glossy eream
coloured eggs mottled with bro^\^l and purple. Darkness ard the attentions of
large red ants curtailed our gloat, and the eggs were collected. The next day
was heavily overcast and it Avas not possible to photograph the nest. On the
30th July at Upper Tanbingon on the same river, some 20 miles down stream
Ave heard the unmistakable ' bubble bubble ' call of the bird in the flooded
jungle, and fomid another nest with seven eggs, which like the first clutch
found, were very slightly incubated. The eggs were in a similar nest similarly
placed to the fii'st but rather neater and only about three feet above the
water. These eggs are with Mr. Smith.
Om- next find was at Hmetkadan about a further 20 miles doAMistream on

the same river. This was on the 2nd August. The nest had been foiuid on the
31st of July containing two eggs and still had two eggs when v.e visited it. The
nest was photographed "in situ" and also the nesting site. This rest was
about nine feet above the water and on the higher branches of a thorny bush,
not so much overhung as the first two nests. Nest and eggs were sent to Mr.
J. C. Hopwood. On the 6th August, much to mj annoyance and contrary to

express orders, six eggs were brought to me by a villager, with the information
that they were from two different nests, each of which had contained three eggs.

The eggs were all fresh.

Again on the 9th August a bird, with a badly damaged nest, and five eggs

were brought to me. The bird has been caught on the nest on the 8th August.

I put it in mjr bath room at Tapmi and gave it a bath-full of fresh river water with
plenty of small live fish and shrimps. Also some fish and shrimps on the floor

near the bath. It was tied bj^ one leg to the handle of the bath and could get

about as much as it liked. It ate fish in the water and also both fish and shi'imps

from the floor. In the evening I sent it to Mr. J. C. Hopwood for the Eangoon
Zoological Gardens. The five eggs from this nest diiier very considerably from

all the eggs previously fomid in that they are not .spheroidal but of an oval shape

though of exactly the same coloration as those previously taken.

On the 11th August in company with Messrs. S. F. Hopwooa, G. E. Dawkins

and H. C. Smith I saw two more nests at Mindu, containing three and two eggs

respectivelj\ The last of these is only a few inches above water level and if the

Laka water rises, as it certainly should, the nest Avill be swamped. Another

nest has been fomid within a few hmidred yards of these two, and within 2C0

yards of the first nest fomid.

We may thus conclude that the nesting hamit of the Masked Finfoot is the

flooded jimgle of the Irrawaddy. Dark places imder thick creepers are

favoured."

The nest sent to me, and referred to by Mr. Marlow above is a very thick mass

of small sticks, heaped one upon the other to form a large pad. I should say

it must have been nearly a foot in height. Mr. Marlow gives the average

dimensions of nests as 15 inches in diameter outer measm-ement, whilst the egg

cavity, a shallow cup, is about 8 inches in diameter ; the nests are roughly

circular. The eggs, of which I have seen 20 up to date, are with

the exception of the elongated specimens found by Mr. Marlow, all of

a spheroidal shape, some being very nearly sperical: in many eggs the two ends

are more or less pointed, giving the egg a very curious appearance, which is best

described by saying that a vertical cross section would apiiroximate in shape

to the ace of diamonds with the corners rounded off. They are moderately to

highly glossy, of coarse texture and very hard sheUed. In coloration and mark-

ings they are strongly Ralline, and could be exactly matched in colour pattern

by many eggs of the Blue-breasted Banded Rail {Hijpotcenidia striata). The

ground colour is creamy, sometimes very pale, at others with a strong greenish

tinge,-but in any one clutch the ground colour is the same for all the eggs. The
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markings are primary and secondary, the former being rusty or chestnut red the
latter inky purple. The distribution and definition of the markings varies con-

siderably, in most eggs these being most clearly defined and heavy at the large

end, though a number of both primary and secondary markings are found all

over the egg. Sometimes the spots are very clearly defined, in other eggs they
are diffuse and cloudy and at times tend to coalesce. I have seen no other eggs
that could possibly be confused with the common spheroidal form, and I doubt
if even the only elongated clutch could be matched by any other eggs from India
or Burma. Although Messrs. Smith and Marlow's eggs are a good deal larger

and more beautifully marked than the single egg in Mr. Stuart Baker's collection

[vide Ibis, January 1919, page 157) it is probable that his specimen is authentic.

The birds swim and fly well, and ordinarily are very duck like in their habits,

swimming freely but with something of the action of a swimming coot, as they
progress in a rather jerky manner and the head is continually bobbed forward.

When frightened or winged, the bird swims semi-submerged^ only the head and
neck showing above water, much as a snake-bird {Plotus melanogaster) swims.
I may add that the specimen sent to Rangoon is thriving in the water fowl
aviary and though still nervous associates with the duck and teal. On land
it runs rapidly like a rail and takes to the thickest cover it can find, Messrs

.

Smith, Marlow and I estimate that the breeding ground discovered by them
cannot be less than 500 square milea in extent, and they have heard the

bubbling call for a distance of 50 linear miles. As the bird is well knOAvn to the
villagers there must be many hundred pairs breeding.

The nests found so far have all been close to villages, which are not numerous
as may be expected from the nature of the comitry, and as the villagers search

for and eat the eggs in any case, and have done so for years, there is little dan-
ger of the breeding stock being reduced, as hundreds of birds must nest in the

inaccessible portions of these vast swamps. Messrs. Smith and Marlow offer a
reward which whilst making it worth a man's while to report the nest in pre-

ference to eating the eggs is not sufficient to induce nest hunting on an extensive

scale, and ornithologists may rest assured that nothing is being done to harass

the birds miduly. I append a list of measurements of the eggs taken so far

;

all measurements in inches.

Mr, T. Marlow, July 27th, 1920. Brought'to Mr. Marlow on August 6th, 1920.

First dutch.

Mr.

Mi\

1.93
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Ne-st of the Comb Duck oe Nukta (S. melamtus).
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Li conclusion I may add that during the 18 years that I have been studying
the birds of Burma, I have only met with the Finfoot on four occasions; the first
was in Tomigoo in 1903, the next in North Arakan in 1909, and last on two
occasions at the same place near the head-waters of the Tavoy river in 1918 and
1919. In every case the bird was solitary on a jungle stream in heavily wooded
country. Although I once travelled through the area where Messrs. Smith and
Marlow have found the nests I did not see the bird, nor have I ever met with it

on the comitless swamps, marshes and lakes I have visited in pm-suit of water-
fowl and their nests.

CYRIL HOPWOOD, m.b.o.u.

Maymyo,

I9,th August 1920.

No. XV.—NEST OF NAKTA OR COMB DUCK {S. MELANONOTUS).

{With a plate.)

The accompanying photograph of a Nakta's nest containing 47 (forty- soven)
eggs may interest you. As the eggs were in two layers, they are not all sliovvn

in the photograph. The height of the nest from the ground was about 25 ft.,

the entrance to it—not shown—on the far side of the branch some 4 ft. above
the eggs.

I regret to say I took the eggs as there was no point in leaving them after having
laid open the nesting hole with a tomahawk before a crowd of villagers. I also

wished to determine the stage of incubation and to make use of them in other
ways. On placing them in a basin of water 1 noticed that except for about a
dozen fresh ones, the remainder were all in about the same stage of incubation

first standing on end at the bottom of the basin—none floating. I should say
they had been sat on for 10— 13 days. From this it would appear that two or

three females had laid in this nesting hole, if not more. Thirteen eggs, taken

at random from the incubated ones, I had placed imder a hen. Of these the

man entrusted with them broke four by accident, the remaining nine hatched

out into strong chicks on the same day—August 26th (after 13 days' incubation).

They are now (Oct. 6th) very strong and vigorous yoimg ducks.

It may also interest you to know that within a 100 yards of this nest, on a

small village tank, a single tree of moderate size contained the nests and eggs

of the following six species of birds :

—

White-necked Storks (one nest at the top). Dissura episcopus.

Open-bill Storks. Anostomus oscifans

Snakebirds, Plotus melanogaster.

White Ibis. Ihis melanocephala.

Great Egret. Herodias alba.

Lesser Egret. Herodias intermedia.

T. R. LIVESEY.

KOTAH, RaJPUTANA,

6th October 1920.

Writing again from Kotah on November 5th, Mr. T. R. Livesey says :

—

As you were interested in my Nakta ducks perhaps you would care to hear

again how they are. I have now 5—3 males and 2 females—the other 2 pairs

having been given away to Mrs. Martin at Baroda.



638 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXVII.

I notice the females mature far quicker than the 3 males. The latter are

scraggy and backward but far larger birds and exceedingly tame ; they follow

me about when I go out into the garden sketching up their necks and opening
their beaks wide. They come up to you and peck your legs and are very curious.

They cannot fly yet. The 2 females are in better plmnage and have been able to

fly now for the last week or so. They are shyer. This morning I noticed
them flying about a mile away. They disappeared out of sight and after J
hour came back high over the polo ground and then dropped into my garden to
the others. They were all sound asleep in front of my porch at the sentry's

feet by 11 a.m.

This shows you how tame they get. I intend cutting the wings of the 3 males
and keeping them, but now the 2 females are flying about daily I cannot bring
myself to cut theirs; they shall have their freedom. I may say I have a fountain
in the garden and a small irrigation streajn they delight in.

I have also 7 tiny Cotton Teal Avith a hen and they are doing well now. They
eat finely chopped raw liver and ' bajri '. These I have had now about 10 days.
Only 2 died—one from cold and one from being trodden on. They are

exquisite and delicate little things.

No. XVI.—LARGE FLOCK OF THE COMB-DUCK {8ARGIDI0RNT.8

MELANONOTUS) IN THE ALLAHABAD DISTRICT OF THE U. P.

What is the largest number of birds seen in flock of Comb-Duck {Sarcidiornis

melanonotus) ? On the railway journey from Naini Junction to Simla I passed
on the 7th September 1920, at about 1-30 p.m., between the small stations of
Rasulabad. and Faiz-uUah-pur, a flock of Comb-Duck. In all probability I
would not have noticed these birds, but I had previously seen a pair and this
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made me keep a look-out for more. I had my ej-es on the flock sufficiently long
to be able to comit the birds. I may have missed two or three, but I estimated
that the flock consisted of thirty-three individuals. There were, in addition,
two pairs which kept to themselves, and were quite apart from the rest. Is

this not rather large number ? Text-Books tell us that large flocks are rare.

The ducks were all concentrated in a field which was mider Mater in most
parts, and which did not appear to me to have had anything growing in it.

The field must have measured approximately 60 yards each way and was divid-
ed about midway by a low bund. Most of the birds were standing on the centre
bund or were paddling about in the water: a few were standing on the other
bunds. I noticed several males but I cannot say whether this sex was in excess

of the other or vice versa.

S. BASIL-EDWARDES.
Simla,

lOth September 1920.

No. XVII.—INSECTS LIVING IN THE SNOW AT U,000 FEET.

Capt. Budden's plea for articles of a less scientific and more popular nature

?nd the favourable reception of the suggestion in your editorial (Vol. XXVII,
pari I (encourages me to send you some " Ornithological and Entomological

Observations" made by me when crossing the Sach Pass in Chamba State

between the Ravi and Upper Chenab valleys. To avoid disappointment by
anyone who should read this article with the idea of improving his knowledge
of birds and insects I may say right here that I know very little about insects

and my knowledge of birds is almost confined to the recognition of certain

species which can be shot and eaten.

After making one attempt to cross the Sach Pass on the 24th May and having

to turn back as the coolies would not go on, 3 inches of snow having fallen at

10,500 ft. during the night, I made the second attemiDt crossing on the 2nd June.

Between these dates snow had fallen almost every day and I came on to fresh

snow at about 11,000 ft. lying of course on the deep accumulation of the winter.

The fresh snow becariie steadilj' deeper and at the top of the pass (14,328 ft.)

was at least 2 feet and may have been much more. At about 11,000 to 12,000 ft.

there were a number of small birds (species and genus not noted) hopping about

in the snow and occasionally making short flights. At first I thought they, like

myself, were crossing the pass and were having a rest on the way but this was

obviously not the case. It seemed more likely that they had come up from

warmer regions and appeared to be enjoying themselves in the snow. They

looked as if they were picking up things and eating them or pretending to do

so though I could see nothing edible lying about. Their behaviour was to me
quite unintelligible and where thej^ put up for the night a complete mystery

as there was nothing but snow for much more than a mile going straight down the

hill and though there were rocks showing through they were very few and far

between. Pondering over the problem I went on and soon noticed a fair quan-

tity of insect debris—wings of moths and half eaten pieces of beetles lying about.

This at first seemed to clear away my difficulties as to what the birds were doing

but on a little consideration it left them unsolved. I was close enough to the

birds to have seen them with a moth in their beaks and a beetle would have had

to be properly carved to get rid of the elytra and other indigestible portions and

I had seen no operations of this natm-e. Moreover the birds seemed to be find-

ing lots to pick up whereas I could see nothing but remains of previous meals.

It was a long way to the top so I continued the ascent and soon noticed what

looked like Puhx irritans hoppmg about on the snow. As the Sach Pass is much
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used these insects doubtless occur all along the route but they soon became so

abundant that this theory became untenable. The insects gave the snow a sooty

appearance and reminded me of snow I have seen about 20 miles from London

blackened on the surfaca by a fall of soot. The insects collected in immense

numbers in foot-prints in the snow.

The presence of these insects explained the birds, though as they are between

1 and 2 mm. long and rather slender they seem scarcely worth the attention

of even small birds. However in the absence of proof to the contrary and with

the example of the Greenland whale I am prepared to believe that the birds

were feeding on the small insects. Having solved one problem to my own

satisfaction I was up against another one, namely what were the insects doing

and how do they make a living ? Examination of the insects in the snow is

not very easy and I plead this as an excuse for taking them to be beetles. Al-

though the legs are very short they can jump well and do so as soon as a lens

is brought close to them. If they cannot get away by jumping they change

their tactics and burrow down into the snow. When alive they appear to be black,

hard and shiny but when dead they are dull and soft and look more like Termites,

except for their colour and a cusp which projects like an ovipositor from beneath

the abdomen, than any other insect I know. I believe they were feeding on the

minute alga which causes 'red snow ' mentioned by Darwin and called Pleuro-

coccus nivalis. This name has of course been changed since Darwin's time

and the alga is I believe now called GJilaydomonas nevalis. It is however difficult

to see with a small pocket lens what an animal of this size is doing, so the eating

of the alga is perhaps poor speculation. It, with perhaps other similar minute

forms of life, is about all there can be to eat in snow.

I collected some snow containing a large number of these insects, put it in a

tube and dropped it into my pocket and then forgot about it. Two days later

I remembered the tube and took it out of my waist-coat pocket where it must

have reached somewhere near the body temperature. In spite of this some of

the insects were still alive floating on the water in the tube. Still taking them

for beetles I poured the contents on a piece of blotting paper and left it to dry.

Soon after a Forest Ranger came in to my office and had occasion to take down

some notes and selected the blotting paper to blot them with. Examining the

blotting paper with a lens to see if anything could be saved from the ruin I

was quite surprised to find the insects looking so different to beetles and to iind

they had all been crushed beyond recovery.

Expecting to be up at high elevations again I kept a look out for these in-

sects but never fomid any at comparatively low elevations on isolated patches

of snow. I expected to get them on my return to headquarters by the Chobia

Pass which I crossed on the 10th August. On the Sach Pass the insects were

only noticeable on the fresh snow at about 12,000 ft. becoming abmadant a little

higher up and on to the top. On the downward jom-ney the snow was conti-

nuous for some 10 miles but the insects appeared to occur only near the top. On

the Chobia Pass I could find none as there was no fresh snow below 17,500 feet

and the top of the pass was only 16,720. I have therefore been unable to renew

my acquaintance with these curious insects. Their life-history should be interest-

ing and their powers of endurance must be remarkable. The sun on their

black bodies at high elevations must heat them considerably when on the sur-

face and even when in the snow probably melts the snow round them causing

the deceptive shiny appearance. At night they cannot hope for a higher tem-

perature than freezing point which they can get by burrowing into the snow.

On the surface it freezes hard at night at 14,000 feet even early in June.

Chamba,

2)id October, 1920. R. N. PARKER, i.F.S.
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Writing again on the 28th October Mr. R. N. Parker sent us the following
additional notes t

—

"I had a few specimens left stuck on to the sides of the tube in which I collect-

ed them and I sent them to Mr. C. F. C. Beeson, Forest Zoologist, Dchra Dun,
for identification. He twites to say ' The snow insect is one of the Colhmhola
Apelera'\ : I doubt if the specimens can be identihed specifically as they have
shrunk out of shape.' If not too late to add this identification to my article it

would doubtless add to its interest to Entomologist to do so."

No. XVIII.—SOME NOTES ON THE BUTTERFLIES
OF THE PLAINS OF THE U. P.

During the last four years I have been stationed at Moradabad, Allahabad,

and Agra, three typical districts of the U. P. jilains. All my spare time has

been spent in collecting and breeding butterflies. The following notes may be

of interest to others. I have only included those that arc in any way
uncommon :

—

Lethe europa.—Two or three were taken at Allahabad early in November after

heavy rains.

Modiiza procris.—Appeared in Allahabad for a few weeks only towards the

end of September 1917. Not seen elsewhere or at any other time.

Junonia alUtes.—Taken sparingly at Moradabad during the rains.

Neptis eiirijnome.—I used to take this specimen commonly out in the district,

but rarely in the station itself at Allahabad. Most plentiful after the rains up

till January.

Cyrestis thyodamus.—I took one damaged specimen at Moradabad in Sep-

tember. I presume that it was a wanderer from the foot hills some 60 miles

north.

Cirrochroa mitJdla.—I have only taken one damaged specimen at Agra during

the rains and nowhere else.

Libyfkea myrrlia.—Although this was a commonJnsect in the extreme north

of Moradabad where it borders on the Terai, I only took one specimen in

the station itself. It can jierhaps hardl}' be called a plains butterfly.

Papilio noniius.—Common at Allahabad during the rains and sparsely taken

at Agra at the same season.

Papilio clytia.—I saw what I took to be a damaged sxJecimen at Bareilly,

but had no opportunity of captm-ing it.

Pieris amidia.—I took two very good specimens at Moradabad, both males,

at the end of February. Not seen elsewhere.

Colias fieldi.—Common at Moradabad in the early months of the year before

the crops were cut. It could always be taken in among the weeds at the foot

of the crops.

Colotis amafa, Colotis vestalis, Colotis etrida, Colotis fauMa.—All the four

have been taken at Agra and the bordering district of Etawah. They are

to be fomid in the Chambal and Jumna ravines. The first three can be taken

in the stations and are plentiful practically the whole year round, especially

during the rains. Colotis fausta is decidedly rarer. I have only taken about

a dozen specimens in all, and they were taken in the Chambal ravines of Etawah

in April and May. These four species seemed to thrive on the scorching het.t

of the ravines, and were practically the only butterflies to be seen, except

Anaphaeis mesetitina.

Jamides 6oc/i its.—Appeared in Allahabad for about a fortnight at the end of

one August. It was taken flitting round a large Hibiscus bush. Very few

females were taken and those that were mostly in a poor condition.

29
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Caslalius rosimon.—Quite common during the earlier months of the year, and

after the rains.

Aphnceus ictis.—Taken at Allahabad towards the end of the rains. Not very

plentiful.

Rapala schistacea.—-Taken sparingly at Moradabad during February and

March, but by no means common.
Rapala orseis.—More plentiful than the above, but not common. Taken at

the same time of year.

Arhopala amantes.—A single specimen taken, a beautiful fresh male, at Alla-

habad in March. This is the only one I have come across in the U. P. though

it is said to be taken at Jubbulpore some 60 miles south of Allahabad.

The "skippers " I have unfortunately never been able to classify as I only

possess Bingham's books, but while I was at Agra I took three kinds that I had

not taken elsewhere, and which seemed to me to be rare.

G. G. FIELD,

Indian Police.

No. XIX.—THE ENEMIES OF BUTTERFLIES.

It is now over ten years since any notes appeared in the Journal dealing with

the interesting question of the enemies of butterflies, so it is hoped that these

observations will have some value, if only to confirm the observations of earlier

writers.

That birds do eat butterflies is an established fact, as I have repeatedly seen

them doing so. Moreover, most of them are absolutely indiscriminate in their

choice of food. There is hardly any question of palatability, as I have noticed

them eating a Danaid with the same impartiality as they would a Lycaenid.

Some butterflies are midoubtedly mitasteful, but when forced by hmiger, a bird

such as a Mynah or a Bee-eater will eat almost anything, though a bird of more
specialized habits may be more discriminate. Contrary to the statements of

some famous zoologists I do not believe that birds are the chief enemies of butter-

flies, as, according to my notes and the observations of others, the number they

destroy- is comparatively small. This is probably due to the fact that other

insects are more tasteful and abmidant. The following is a list of birds I have
actually seen attacking butterflies, but it is very incomplete, as the Shrikes,

Pittas, Nightjars, etc., are known to attack and eat them ; the Green Magpie
(Gissa chimensis), the Tree-isie [Dendrocitta rufa), the Black Drongo [Dicrurus

ater), the Common Mynah {Acriclotheres tristis), and the Jmiglc and House Crows
(Corvus macrorynchus & G. splendens). It should be noted here, that when a

butterfly is seen with damaged wings, it is not always a sign of attack, as I have

often seen them get damaged while trying to fly about among dense shrubbery.

Monkeys are said to eat butterflies. A hungry one will probably do so in captiv-

ity if fed with them,but I doubt very much if they can be classed as an "enemy"
in the natural state. While collecting in a district, where monkeys and langurs

abounded, I never once saw them attacking a butterfly, but the natives informed

me that they sometimes do.*

In my opinion the worst enemies of butterflies among the Vertebrates are the

Lacertilia. Lizards of the genera Galotes and Varanus destroy large numbers,

and I feel confident that others also feed partly on butterflies, though I have

never witnessed it myself. The common house-lizard will sometimes eat a

* Since this was written Dr. Baini Prashad tells me that he has collected or
lived, in districts where monkeys were plentiful, and has kept them as pets but
he has never seen them e;\tiug a butterfly, and does not believe that they do so.
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Lycsenid if offered one, and some Microlepidoptera, but as a rule nothing larger,

Of all the lizards the Bengal Monitor, Varanus bengalensis, is, I think, the great-

est enemy of butterflies. Dr. Baini Prashad very kindly informs me that he
has opened up several Calotes and Varanus and that he has often found the
remains of butterflies in them, especially in the latter.*

The Tree-snakes probably feed to a large extent on the smaller Rhopalocera,
such as the Lycaenidse and some Pieridae. On a small island in the Chilka Lake
which I visited through the kindness of Dr. Annandale, I twice saw Dendrel
aphis tristis attacking and eating specimens of Cololis Calais amatus and Hujihina
nerissa evagete, both of Avhich are very common at certain seasons in these parts.

My experiences of the insect enemies of butterflies are limited to two occa-

sions, once when I saw an A^ilid preying on a butterfly, and the other when I

saw a dragonfly, Prtnfaiajf?ai;esce?is, attacking one. It is more than probable,

however, that many species belonging to various families of the Orthoptcra,

Hymenoptera, Diptera, Neuropteraf and Colcoptera either suck, or eat parts of,

butterflies. But this remains to be proved by observations in the field.

While on the subject of the " Enemies of Butterflies " a few words as to the

utility of "mimicry" among them may not be out of place. I will venture no

definite conclusion; "mimicry" is probably very useful, but my notes tend

to show that the common Indian mimetic species generally derive but little

benefit from the resemblance. I have seen the " mimetic " females of Papilio

polytes and HypoUmnas bolina repeatedly attacked by birds and lizards ; but,

for that matter I have seen the models themselves being attacked. I once fed a

captive Calotes with three species of butterflies; Huphina nerissa evagete, Danais

chrysippus and the aristolochia-like female of Papilio polytes, all three of which

it ate in a few hours. It showed not the slightest discernment as it started with

the Papilio and finished with the Huphina. If birds and lizards are, in most

cases, apparently incapable of discernment, what is the use of " mimicry" ?

In view of the evidence it would seem that an ordinary enemy of not very

specialized habits will eat almost anything when forced by hunger, but that

enemies of more specialized habits, who are particular about the nature and

flavour of their food, will give untasteful butterflies, and occasionally their

"mimics " a wide berth.

CEDRIC DOVER.

Indian Museum,

Calcutta, Sejitember, 1920.

No. XX.—A NOTE ON A CASE OF A BITE BY RUSSELL'S VIPER
TREATED WITH ANTI-VENINE INTRAVENOUSLY.

Bewa Janoo, a mali, about 45 years of age, was cutting some shrubs in the

garden of the Parel Convent when he was suddenly bitten by a snake on the out-

side of the left ankle.

The date and hour of the bite was at about 6-45 p.m. on the 20th June 1920.

The mali killed the snake with the knife he was using to cut the shrubs and

took it to the Mother Superior. This lady advised him to run at once to the

Bombay Bacteriological Laboratory which is about half a mile distant from

the Convent. A ligature was applied to the leg below the knee before he left

the Convent.

* I have since fed a common house lizard with a Fierid which it ate, and

I have occasionally seen them eating a fairly large moth which is very common

in Calcutta now. •, • , j ii

f * 1 ave used the word Neuroptera in its old sense, as it includes tUe

V jwer oAirs Odonata, etc., for convenience sake.—C. D.
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Bewa Janoo arrived at my 'bungalow at about 7-5 p.m. bringing with him the
snake. I examined, the snake and fomid that it was a yomig Russell's Viper
about 18 inches in length. I also examined the site of the bite, but was not able

to detect the presence of fang marks, nor was there any oozing of blood, Sonie
pain and swelling was however present and the patient complained of giddiness.

A few minutes only were necessary to secu-i'e anti-venine and a sterile syringe
so that between 7-15 and 7-30 forty cubic centimeters of anti-venine Avere in-

jected intravenously in the right arm. The swelling at the site of the bite had
meanwhile distinctly increased ;it was soft and appeared to be due to the pre-

sence of blood or serum beneath the skin.

About fifteen minutes after the injection, the patient complained of pain in
the abdomen and back and as this suggested the possibility of htemorrhage
within the abdomen, forty more cubic centimeters of anti-venine were injected
intravenously at 7-45 p.m.
As no further symptoms appeared the patient was allowed to go to his home

at 10-30 p.m.

Next morning he presented himself at the laboratory. The swelling in the
leg had extended considerably, up to but not above the knee. The pain had
gone and the patient in other respects felt quite well. In three days the
swelling disappeared ; no suppuration or sloughing occurred. Within a week
the patient had returned to his duties.

The serum used was prepared at Kasauli, Brew No. 186, V 34 A., dated 7th
October 1917.

W. GLEN LISTON, M.D., D.p.H.,Lt.-Col.,i.M.s.,

Director, Bombay Bacteriological Laboratory

20tli August 1920.

No. XXL—NOTE ON A CASE OP RECOVERY AFTER A
BITE BY A RUSSELL^S VIPER.

On August 0th, 1920, a man was brought to the Lidian Station Hospital,
Sehore, stating that he had been bitten by a snake about an hour and a half

previously. . The man said that while carrying a bmidle of freshly cut grass on
his head, he felt sometliing moving on his arm, he looked and found that the
Snake had reached his forearm, he hit it with his hand, the snake bit him and
he killed it with a stick.

On examination two small pmictures tlu-ee inches apart were found on the
right forearm. The man was quite calm and normal pulse 86. The pmictures
were scarified and rubbed with crj'-stals of Potassium Permanganate 40 c.cs.

Antivenine were injected subcutaneously. The ligatm-e which the men \\dth

him had tied above his right elbow was removed.
The snake which the man said had bitten him was shown to Col. Luard who

identified it as a Russell's Vipei about a month old. The snake was 14 inches
in length.

I do not think that the treatment had anything to do with the man's
recovery. That was evidently due to his receiving a quantity of the poison
too small to produce toxic symptoms.

Since coming mider observation the man has shown no abnormal symptoms,

J. B. MOLONY, Capt., i.m.s.,

Indian Station Hosj)ital, Sehore,

I2th August 1920.
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No. XXIL—A MANGO TREE {M. INDIGA) FLOWERING IN AUGUST.

It may interest the members of this Society to know that a very large number
of mango trees, especially in the grove sm-rounding the temple tank at Sion,
flowered in August of this year. It is not unusual to sec out of season a stray
bmich of flowers on a mango tree but it is very rare to find mango trees in

luxuriant blossom in the rains. The damp warm weather of August last seems
to have had a peculiar eifeet in making certain trees flower out of season as,

besides the mango trees, a large number of '' Pelteforum ferrugineum " and a
few specimens of ''' Lagoestromia flos regina " are also in flower at present.

The usual time for flowering is March- April for the former and May for

the latter.

Another unusual fact is the effect which the stormy winds of last Jmie had on
the vegetation in Bombaj^. The winds which herald the monsoon are generally

charged with sea spray which scorches the leaves of the trees and shrubs on the

western side of Bombay, but this year's wind has swept over the Island from
side to side and biu-nt the trees to such an extent that some of them will never

recover from the shock.

JAYME RIBEIRO, l.c r.

Bombay,

Ufh September 1920.
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PROCEEDINGS

OF THE MEETING HELD ON 14th SEPTEMBER 1920.

A meeting of members of the Bombay Natural History Society and their

friends took place on Tuesday, the 14th September 1920, Mr. P. Ludlow, F.E.S.,

presiding. The election of the following 15 members since the last meet-

ing was announced :

—

Mr. E. G. Newman, Bombay ; Major T. A. Campbell, Jubbulpore, C. P.;

Capt. J. B. deW. Molony, LM.S., Sehore, C. I. ; Mr. H. H. King, Soudan ; Lt.

G.F. Heaney, R.E., Roorkee, U. P. ; Maharaj Kumer Ranjit Singh of Lunawada
State ; Major J. deB. T.Lucas, R.F.A., Ambala, Punjab ; Mr. D. L. SteAvart,

Jalj)aiguri; Mr. John D. Tyson, I.C.S., Calcutta; Mr. F. J. Lowman, Jalpaiguri;

Major D. L. R. Lorimer, CLE., LA., Loralai ; Major H. D. Mclaughlin, Indore
;

Capt. H. 0. Godding, R.A.M.C., Mesopotamia; Mr. C. S. Hitchins, Draban,

N. W. F. P.; Mr. E. W. Fleming, Myitinge, Upper Burma.

LIST OF CONTRIBUTIONS.

Mammals.

3 Golden-backed Squirrels (Sciurus caniceps), 2 Giant Squirrels {Rotufa sp,),

2 Black-backed Squirrels {Sciurus atrodorsalis), 1 Striped Squirrel {Tamiops

sp.), 2 Little Malay Cheovrotains {Tragulus kanchil ravus), 1 Bat. Siam—Maj.

C. H. Stockley.

1 Assam Red-faced Monkey (P. brahma), 2 Wild Dogs (C. dukhunensis),

1 Hoary-bellied Squirrel {T. lokroides), 1 Grey's Civet (P. grayi), 1 Bengal Cat

{Felis bengalensis), 1 Bicolored Bat {H. bicolor), 1 Indian Pipistrelle [Pipistrellus

mimus), Naga Hills, Assam—J. P. Mills.

2 Voles {Cricetulus sp.), 1 Indian Jackal (C. indicus), 2 Mole Rats {Gunomys
sp.). South Waziristan—Capt. C. M. Ingoldby.

1 Persian Hedgehog {E. calUgoni), Baiji, Mespot.— Lt.-Col. H. D. Peile.

1 Pigmy Shrew (C. perrotteti), Rangoon—Dr. H. Marshall.

1 Wild Boar (fi*. cristatus),! Four-horned Antelope (T. quadricornis), 1 Common
Mongoose {Mungos mungo, var), Nepaul—Lt.-Col. R. L. Kenion.

1 {Microtus sp.), Kaslmiir.

1 Door Mouse

—

Dnjomys pictus, Cherat, N. W. F. P.—A. E. Jones, 1 Ground
Squirrel (P. pennanti) Halka, N. W. Himalayas—A. E. Jones.

1 Black-naped Hare (L. ingricollis), Kurla, Bombay—D. A. Barretto.

2 Photographs of malformed heads of Lesser Kudhu {S. imberbis), E. Africa

—

Lt.-Col. C. E. Luard.

1 Konkan Mole Rat (0. kok), Coonoor, Nilgiris—The Director, Pasteur

Institute.

4 Pallas' Squirrels (C. erythrams), 1 Hoary-bellied Squirrel {Tomentes sp.),

2 Fruit Bats {Cynopterus sphinx), 6 Yellow Bats {8. kuhli), 5 Pipistrellus

sp., Golaghat, Assam—C. M. Primrose.

Birds.

1 Grey Peacock Pheasant (P. chinquis), 2 Burmese Silver Pheasants (6^.

lineatus), 2 Ferrugineus Wood Partridge (C oculea), 1 Pink-necked Green

Pigeon, Siam'—Major C. H. Stockley.

4 Burmese Albino Doves, Burma—Mrs. R. B. Kerrigan.

Eggs.

3 Eggs of Chukor Paitridge (C. chukor), N. Persia—Capt. J. N. List.

3 Eggs of Common Myna [A. tristis). Bombay—D. F. Lobo.

2 Eggs of Lesser Florican {S. aurita), Rajkot—Kathiawar Police Agency
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Snakes.

1 Common Blind Snake {Typhlops brahminu^), Rangoon—Dr. H. Marshall.
4 Khasia Blind Snakes {T. jerdom), Sittong Mungpoo, 2,500 ft.— J. E. Shaw.
1 Stolicsk"s Reed Snake {Ablabes stoliczkce), 1 Ambliocej>1ialus monlicola,

Sittong, Mungpoo, 2,500 ft.—J. E. Shaw.
2 Common Blind Snakes {Typhlops brahminus), 2 Typhlops exiqmes
Bangalore—Lt.-Col. F. Wall.

1 Javelin Sand Boa {Ery.v jaculus), Mesopotamia—Capt. H. C. Godding.
1 Macclelland's Coral Snake (C. micdeUandi), Shillong—Lt.-Col. G. R. Row.
1 Grey Desert Snake [Z. rodhorachis), Mesopotamia—Sir A. T. Wilson.
2 Diamond-backed Rat Snakes {Z. diadema). Baiji, Tigris—Lt.-Col H D

Peile.

i Striated Wolf Snake (L. sfriahis), Simla—A. E. Jones.

1 Fasciolated Rat Snake {Z. fasciolatus), Bombay—Supdt., Victoria Gardens.
1 Cobra {N. tripudians). Bhatinda, Pmijab— S. Bhan.
1 ,, ( ,, ) Palitana State, Kathiawar—Chief Med. Officer.

1 Common Krait [B. cmruleus) ,, ,, ,,

1 Burmese Blind Snake {Typhlops diardi), I Coluber porphyraceous,
1 Common Green Viper {Lachesis gramineus), 1 Formosan Viper {Lachc.Ms

mucrosquomatus), 1 Common Wolf Snake {L. aulicus), 1 Checkered Water Snake
(Trop. piscator), 2 Buff-striped Grass Snakes {Trop. stolatus), 1 Malayan Bush
Snake {Trop. subminiatus), 1 Ambliocephalus monticola, 1 Mock Viper
{Psarnmodynastes 2ndveriilmitus),\ Go\\sii-G({T)\vAri Snake {Polyodordophis col-

laris), 1 Malayan Whip Snake {Dryophis jyrasimis) Assam—H. W. Wells,

9 Snakes from Sinlum Kaba, U. Burma— P. M. R. Leonard.

1 Himalayan Reed Snake {Ablabes rxpii), 1 Black Keel-tail {Trachischium

fuscum), Darjeeling—0. Lindgren.

1 Himalayan Hump-nosed Vij^er {A. himalayanus), 1 Zamenis ladakensis,

1 Baluch Cat-snake {Dipsas jolhjii), 1 Speckled-bellied Racer or Dhaman {Z.

ventriinaculatus)^ 2 Sind Sand Snakes {Psammophis leithi), 1 Sind Krait {Bun-

garus sindanus), 2 Saw-scaled Vi^Ders {Echis carinata), 2 Javelin Sand Boas
{Eryx jaculus), 1 Banded Kuki'i Snake {8. arnensis), Kaur Bridge, Waziristan

—

Capt. C. M. Ligoldby.

Lizards.

6 Agama isolepis, 5 Acanthodactylus cantoris, 7 Emneces scuUalus,

1 EubUpharius macularius, 2 Hemidactylus persicus, 4 Agama rubrogularis,

12 Gymnodactylus scaber, 2 Eumeces scheneiderii, 4 Eremias gufulala,

3 Ophiops degans, Waziristan : 6 Agama iuberculata, 7 Skins, Sind Valley :

3 Eremias velox, 2 Agama caucasica, 2 Agama sj)., 3 Calotes sp., Ladlia, near

Kaniguram S. Waziristan—Capt. C. M. Ligoldby.

8 Lizards and centipedes, spiders, etc., Kaur Bridge,—Capt. C. M. Ligoldby.

1 Chama?leon {C. calcaraius), Ahmedabad—Mrs. MacCormack.

Frogs.

1 Frog, Murree Hills ; 3 Fiogs, Dal and Dular Lakes ; 7 Tadpoles and immature

frogs. Dras in Ladak, about 10,000 ftr—Capt. C. M. Ligoldby.

Minor contributions from Lt.-Col. C. E. Luard, A. P. Warburton, Major

Campbell, H. M. Davison and Supdt., Abottabad Jail.

Ml'. Prater acknowledged a number of additions to the Society's collections

received since the last meeting ; among the more notable contributions were 11

mammals and 3 birds skins received from Major C. H. Stockley from Siam, these

include 3 Siamese Giant Squirrels, a Grizled Flying Squirrel, a Barking Deer,

and a Siamese Chevrotain or Mouse Deer. The Mouse Deer occupies a place

between the deer and the pig, it is amongst the smallest of hoofed animals. A
mature specimen stands from 10-12 inches in height. The Lidian form has
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recently been recognised as distinct from the Malay and is easily distinguished

by its spotted flanks. In India, Mouse Deer are found in the jungles of the C.P.,

the Ghats including Salsette Island and S. India. The birds sent in by Major
Stockley include a pair of Grant's Silver Pheasants, which are new to the collec-

tion. A Peacock Pheasant and two Wood Partridges were also received from

him.
Lieut. -Colonel C. M. Ingoldby continues to send the Society his contributions

from S. Waziristan. Colonel Ingoldby has amassed an amount of material il-

lustrating the Reptilian Fauna of this region, an account of which will it is hoped
appear in a future issue of the journal. Since the last meeting a further con-

tribution of 8 mammal skins and skulls was received from Mr. J.P. Mills, I.C.S.;

among the skins are 2 Wild Dogs regarding which Mr. Mills writes that the As-

samese hill tribes recognise two distinct types of wild dogs—one a slimmer built

animal, which is said to hunt in smaller packs and more silently than the ordi-

nary wild dog. This particular race is said to be much rarer than the ordinary

Indian wild dog, which is fortmiate, as they say, it is more destructive. The
two recognised species of wild dogs are the Lidian and the Malayan, the latter

is found throughout the Malay Peninsula, Siam, Java and Sumatra, and a

specimen has been obtained at Moulmein in Burma. It has never yet been re-

corded from within Lidian limits though its occurrence in N. -E. Assam and Upper
Burma is possible. Mr. Mills' contributions have been sent to England to be

worked out and the results are awaited with interest. His collections from the

Naga Hills form a useful supplement to the material now being obtained in

Assam through the Mammal Survey, and we are pleased to announce that a

new species of Civet discovered amongst Mr. Mills' collections has been named
after him in recognition of his valuable services.

Two photographs illustrating a malformation in the horns of the lesser Kudu
were presented to the Society by Colonel C. E. Luard. The photographs were

taken from an animal shot in E. Africa and present an extraordinary abnormal
development, the right horn deflected in its growth, curves downwards and
penetrates the skull of the animal below the eye and emerges from the forehead.

A large number of Mammal skins were presented to the Society by Colonel

Kennion, the British Resident in Nepal. It is vmfortmiate that their value was
much curtailed through want of proper labelling and making up. Colonel Ken-
nion has, however, obtained permission for a trained skinner to visit thecomitry

and collect mammals for him and our thanks are due to H. H. the Prime Minister

of Nepal for affording the Society the opportunity. Since, Brian Hodgson col-

lected in Nej)al in pre-mutiny days no scientific collections have been made there

and Ave look forward Avith interest to the results of the efforts of our collector

in a field which has for a long period been considered forbidden ground.

MAMMAL SURVEY.
A collection of 400 mammals was recently received from Mr. Wells, the So-

ciety's collector in Assam. The specimens exhibited were obtained between

May and September in the IChasia and Jantia Hills, where our collector had to

struggle under adverse conditions. The absence of roads and a lack of means of

transport were not the least of his difficulties. Writing in this connection Mr.

Wells informed us that he had the greatest difficulty in obtaining coolies for

his kit as the men protested that they were afraid of being attacked by wild

elephants who Avay-laid people carrying loads, for the grain of foodstuffs they

might be carrying.

The collection includes a very fine series of skins of the Lesser Flying Squir-

rel, which inhabits the Himalayas and the hill ranges of Assam. Among the

larger mammals is a skin of the Hog Badger so named from its having a resem-

blance to a pig, owing to the form of its snout.

Two forms of Hog Badger have been recorded from N.-E. India, a large and a

small animal. The Hog Badger is said to frequent modulating stony gromid on
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small hills amongst jungle, living in fissures of rocks or in holes dug by itself. It
is thoroughly nocturnal in its habits. Tickell relates that a specimen in captivity
fed voraciously on meat, fish, reptiles and fruit. Anderson writes of a specimen
kept in the Zoological garden at Calcutta " that it would pound plantains to a
pulp with its snout before sucking them into its mouth."

It is proposed that Mr. Wells should accompany Mr. Milroy, a member of the
Society who is shortly making an expedition to the Cachar Hills where it is

hoped that, with Mr. Milroy's assistance he will be able to obtain a useful
collection.

ANGLING AROUND BOMBAY.
Mr. G. I>. Traylen, one of the most skilful disciples of Isaak Walton in Bombay

and one who knows not only how to catch fish but where to catch them, is

unselfish enough to commmiicate his knowledge to fellow fishermen and in his
paper on " Angling around Bombay " deeply interested an appreciative
audience. He diviaed his subject roughly into three parts :—What fish are to
be taken, where to look for them, and what gear to use.

As regards fish he confined himself chiefly to Bahmin—local vernacular
" Raos " and the " Begti "—local vernacular '"Dmigara" or " Kajura "

known in Southern Lidia as the "Nair " and gave a most entertaining account
of where to go and the tackle to use if one wanted to be successful. The d'-s-

cription of the best method of momiting the hook, and in Bahmin fishing every-
thing depends on a good hook hold, was made very clear by means of diagrams
on a black board, and good advice was given as to the best form of rod and
tackle. All present hoped that Mr. Traylen would on another occasion continue
his lectm-e and describe fishing on the inland waters of the Presidency with
which he is also well acquainted.

INSECT MIMICRY.
Mr. Prater exhibited several cases which had been prepared to illustrate the

various theories regarding warning colours and mimicry in insects.

The complex colon r and form of many insects has aroused the attention of

several observers and numerous attempts have been made to explain the
meaning that miderlies them.

We know that insects are preyed upon by a large number of creatures such
as Birds, Lizards, etc., and it is believed the form and colouring of certain insects

are devices for seciu'ing them immuiiity from attack. How else could we ex-

plain the wonderful likeness of the leaf insect to a bunch of leaves or the stick

insect to a dried stick or the mottled colours on the wings of certain moths
beetles or cicadas which so exactly resemble the bark on which they sit than as

instances of the most expert camouflage which would defy the i^reying eyes of

an ever watchful foe. Examples of these forms of cryptic colouration were illus-

trated.

A second tyjie of cryptic colouring is evidenced in the changed appearance of

an insect in flight and when at rest. The Oak leaf butterfly is a remarkable
example of this. The brilliant uppersides of the wings exposed only in flight

ai'e in a marked contrast to the colour of the imdersides seen when the insect is

at rest. A similar contrast of colours is seen in the wing colom-s of several but-

terflies, grasshoppers and cicadas. The striking colom's presented by these

insects in flight is totally supplanted by their drab appearance when at rest

and it may be believed that the change thus presented is a successfvd aid in

evading pursuit.

Certain insects on the contrary display the most vivid colour's that make
them stand out in marked contrast to their surroundings. These insects

are usually distasteful to birds and predaceous insects. Their striking coloura-

tion is said to be a ' warning '. A bird eating such an insect associates the

bright coloui'S with an unpleasant taste and refuses to eat similarly coloured

30
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insects. Red Orange yellow with black are believed to b e common warning
colours. Now it is found that other edible insects ' copy ' the markings
of warning coloured insects. Examples were shown of a wasp, which is

protected by its sting, exactly copied in its colour, shape and markings by
a harmless fly, and a similar instance is exemplilied in the close resemblance
of a certain moth to a stinging bee. Then we find a number of edible

insects closely copying the colouring of inedible species. An example of this

is shown in the Danaid butterflies which are known to be distasteful. We
fliid the colour and markings of these butterflies exactly copied by a whole
range of different species which bear a closer resemblance to Danaid
butterflies than they do to insects of their own stock. This type of mimicry
is known as Batesian Mimicry. Females would appear to be cleverer mimics
than males. The female purple Emperor Butterfly {Hypolimnas missijpus)

closely imitates the colouring of a Danaid while the male retains the
distinctive colouring of its own species. Now the male is a quick flying

insect and is able to look after itself ; the female on the other hand is a slow
flying creature and when egg laden may be easily captured. Another form of

mimicry is known as MuUerian Mimicry from the theories advanced by Fritz
Muller, namely the adoption of a general scheme of warning colours by edible

as well as inedible insects occurring in one localitj^. Examples are shown in the
similar colouring patteriiin the wings of different species of Danaids and certain

Papilio butterflies which fly together in South India. The Danaids are dis-

tasteful Avhile the Papilios are edible and if the Danaids are sufficiently numer-
ous their enemies Avould associate their colouring with an unpleasant taste and
so avoid the Papilios as well. In advancing theories of this description it must
be remembered that conclusions of this nature can only be arrived at from
observation in the field. An insect mimicing a distasteful insect may not
have the same distribution as its model and impressions received from a
comparison of Museum specimens have led to considerable confusion.

It is not suggested that an insect deliberately changes its colour but the
theories of how one insect comes to mimic another have been explained by
many authors indifferent Avays. The key to the mystery may perhaps be found
in Darwin's theory of variations and the survival of the fittest. If one of the
various colour forms of an edible species of butterfly closely approximated the
colour of an unpleasant species it is easy to assume that this inedible species

would secure immunity from an attack while the other forms without this

advantage would suffer. Some of its progeny would probably have the same
colouring and Avould in turn have the greater chance of escape and so from genera-
tion to generation the protected form would increase till it completely supplanted
other forms of this species.

Lastly insects are believed to escape by startling and frightening their ene-

mies. An example of this has been quoted in the weird resemblance in the
eye-spots on the wings of a silk moth sitting among leaves, to the head of an
owl, a similar parallel has been drawn in the likeness of the apex of its wings to
the head of a snake.

The various theories advanced in connection Avith Avarning colours and mimi-
cry, may in many instances be quite effective and in others be entirely mis-
represented by us, but it behoves the student to approach the subject Avith an
open mind Avithout blinding himself to facts in exaggerating anything, but by
actual notes and observations in the field to strive after a solution of the truth.
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G^^us—ARBORICOLA.

Genus Arboricola, Hodg., 1844.

Hill Partridges.

The genus Arboricola contains a group of birds very typical little

partridges in general appearance, but differing both in habits and iu

many important osteological and other characters.

The legs are longer comparatively than they are in the genera

Perdix and Francolinus and have no spurs ; the claws are very long and

straight. The wing is short and rounded ; the first primary is equal

to the eighth—tenth, and the third, fourth and fifth are sub-equal and

longest. There is a supra-orbital chain of bones, a feature which

suffices to separate this genus not only from the true partridges, but

also from the more nearly allied genera, Trojncoperdix and Galoperdix.

The tail is about half the length of the wing and consists of 14 rather

soft feathers.

This genus extends from the hills and mountains of the North and

North-East of India, through Burma, Yunnan, Siam and the Malay

Peninsula to Sumatra, Borneo and Java, and probably to Luzon in the

Philippines.
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Key to Species and Subspecies.

A.—^Feathers of flanks with chestnut

borders.

a. Breast grey.

a\ Crown chestnut.

a^. No chestnut on sides of neck.

a\ Abdomen pure white .

.

. . A. t. torqueola d •

b\ Abdomen rufescent white . . A. t. millardi S .

&^ Sides of neck more or less chest-

nut . . . . ^

.

. . A. t. hatemani s •

h\ Crown olive-brown.

c^ Chin and throat rufous with black

spots.

c\ No black band below red

throat .

.

. . . . A. r. rufogularis.

d\ A black band below red

throat .

.

. . . . A. r. tickelli.

d\ Chin black, foreneck rufous .^ A. r. intermedia.

b. Breast brownish, crown olive-brown

with black spots .

.

.

.

. . A. torqueola and sub-

species 2 •

c. Breast chestnut .

.

.

.

. . A. mandellii.

B.—No chestnut on flanks.

d. Breast grey .

.

.

.

.

.

. . A. atrogularis.

e. Breast pale brown, or buify brown . . A. brunneopecta.

* Arboricola torqueola torqueola.

The Common Hill Partridge.

Olive Partridge—Latham, Gen. His., viii, p. 303, (1823), (Sylhet).

Perdix torqueola—^Valenc, Diet. Sci. Nat., xxxviii, p. 435, (1825),

(Bengal).

Perdix megapodia—Temm., PI. Col. v., pis. 35 and 36, (1828),

(Bengal).

Perdix olivacea—Grey in Griff. An. King, iii, p. 54, (1829), (Sylhet).

Perdix torquata—^Less. Traite Orn., p. 506, (1831), (Bengal).

Arborophila olivacea-—Hodg. Madr. Jour., 1837, p. 303, (Nepal).

Arboricola olivacea v. torqueola—Hodg. in Gray's Zool. Misc., p.

85, (1844).

Arboriphila torqueola—Gray, Cat. Hodg. Coll., p. 127, (1846) ;

Hume, Nests and Eggs, p. 544, (1873) ; id, S. F. ii, p. 449, (1874).'

Arboricola torqueola—Blyth, J. A. S. B., xviii, p. 819, (1849); id.

Cat. B. M. A. S., p. 252, (1849) ; Adams, P. Z. S., 1858, p. 503 ; Irby,

Ibis, 1861, p. 236, (Kumaon) ; Jerd., B. of In., ii, p. 577, (1864) ;

Blyth, Ibis, 1867, p. 159 ; Beavan, Ibis, 1868, p. 385, (Darjeeling) :

Bulger, ibid, 1869, p. 170, (Tongloo and Tendong, Sikkim) ; Marshall.

Ibis, 1884, p. 423, (Chamba) ; Ogilvie-Grant, Ibis, 1892, p. 392 ; id,
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Cat. B. M., xxii, p. 207, (1893) ; id, Hand-L., Game-B., i, p. 160,

(1895) ; Gates, Game-B., i, p. 133, (1898) ; Blanf., Avifauna, B. I. iv,

p. 125, (1898) ; Stuart Baker, J. B. N. H. S., xii, p. 490, (1899), (N.

Cachar) ; Bailey, ibid, xxiv, p. 77, (1915), (Tibet).

Hyloperdix torqueola—Sundevall, Tentamen, p. 116, (1872).

Arhoricola torqueolus—Hume, S. F., viii, p. Ill, (1879) ; Scully, ibid,

p. 349, (1879), (Nepal) ; Hume and Marsh, Game-B., ii, p. 69, "(1879).

Vernacular Names—Peunra, Ban-titur, {N. Kumaon) ; Kohum-
but, {Lepcha) ; Sipung Lulu, {Tibetan) ; Pao-er, {Chulikatta Mishmi)

;

Peora, (Nepalese) ; Dao-bui, {Cachari) ; Inrui-Wliip, {Kacha Naga).

Description—Adult Male.—Crown to nape bright chestnut, the latter

more or less spotted with black ; narrow line across forehead, lores,

cheeks and bold supercilia black, the last mixed with white next the

crown and nape ; ear-coverts golden-rufous ; a line under the black

supercilia chestnut spotted with black ; upper parts golden olive-

brown, each feather margined with black and with two or three narrow

crescentic bars of the same, rump and upper tail-coverts similar olive-

brown with bold black centres and very narrow black margins ; central

tail feathers olive-brown, mottled with black, outer feathers brown

with chestnut-buff margins.

Scapulars, wing-coverts and innermost secondaries light golden-

brown, with large spots and narrow margins of black and broad

splashes of deep bright chestnut
;
primaries and remaining seconda-

ries dark brown, the former with narrow rufous margins and the

latter with mottled borders of rufous and brown.

Chin, throat, foreneck and sides of neck black, the neck with streaks

of white ; a moustachial streak of white, sometimes more or less

marked with black ; a white band dividing foreneck from breast
;

breast grey, varying considerably from dark pearly grey to almost

slate grey ; centre of abdomen white ; flanks and sides of abdomen

grey with a few white drops or streaks in the centres of the feathers,

and the greater part of the inner webs deep chestnut ;
greater part of

vent rufous-white with black bars ; under tail-coverts black and white.

Colours of Soft Parte.—Bill black ; irides brown or red-brown, in rare

cases almost a crimson-brown ; legs dull fleshy, fleshy-grey, sometimes

grey or livid grey, but seldom without some tinge of flesh colour which

becomes more pronounced in the breeding season ;
orbital skin crim-

son -red, brighter and deeper in the breeding season than at other times.

Measurements.—Whig 148 to 161 mm., average of 30 birds 153 ;

tarsus 44 to 45 mm., bill at front about 20 mm., and from gape about

25 mm. In length the live bird is about 250 to 270 mm. (10-12

inches) and Hume gives the weight as " 8 ozs. in a small female to

13" 6 ozs. in a large fat male."

Jerdon describes the leg as red, a colour they never are in this spe-

cies ; Scully, on the other hand, calls it brownish-ohve, which does

sometimes properly describe those of the female.
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Adult Female.—Generally similar to the male, but crown brown,

more or less streaked with, black ; upper parts more heavily marked

with black ; supercilia rufous instead of black and white ; chin, throat

and neck rufous, spotted with black, and the white band on the chest

replaced by chestnut. Below the general tone is duller, and there is

more rufous on the breast ; from below the breast to the vent there

are numerous white spots, sometimes practically absent in very old

females.

Colours of the Soft Parts.—Bill black, or black with brown on com-

missure and gonys and, according to Hume, sometimes brown also on

the culmen ; legs like those of the male, but duller, and even some-

times with no trace of red at all ; irides brown ; orbital skin livid red,

or dull purple-pink.

Measurements.—^Decidedly smaller than the males, the wings run-

ning from 140 to 151 mm., and averaging only 144-7 mm. One tiny

female has a wing of only 136 mm., but this, though mature, seems to

be an abnormally small bird, and is not included in the average.

Young Male.—^Like the adult, but with the supercilia obsolete or

entirely wanting ; there is no chestnut on the flanks and but little on

scapulars and coverts ; the whole of the lower surface is covered with

white drops from breast to vent.

A Still Younger Male.—l& like the female, but very pale below, and

without chestnut on eitherwings or flanks, whilst the whole lower

surface is covered with white drops as in the previously described stage.

Distribution.—The typical form of this little Partridge extends from

Garhwal and Kumaon through Nepal, Sikkim, Tibet, the whole of the

Hill Ranges, North of Assam as far East as the Chulikatta Mishmi

Country. South of the Brahmapootra it is found in the higher ranges

of the iS[aga Hills and in the Barail Range of N. Cachar, and probably

in these same ranges all through Northern Manipur, and thence East

as far as the HiUs South-East of Lakhimpur, but it does not seem to

inter the Chin Hills, where its place is taken by Bateman's Partridge.

Nidificaiion.—The breeding season of the Common Hifl Partridge

commences in the lower elevatioDs in the end of April, and goes on

until the early part of June, whilst in the highest of its haunts, it

breeds about a month later than this. It is, however, rather an erratic

bird in its laying, and I have taken eggs in March, and once had its

eggs brought me together with the parent bird in the middle of

August, it having been trapped about the 12th of that month. It lays

its eggs in a merely grass-fifled scratching in the earth, or it may make

a somewhat more pretentious nest, and will, on rare occasions make a

reaUy weU-built one of grass, leaves and weeds, matting them well

together, and raising the sides so that the whole afiair becomes a very

deep cup. I have never, however, known them make a domed nest,

such as is sometimes made by rufogularis and often by the Black-

throated Hill Partridge. This is probably because, as far as I know, it
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never breeds in grass-land, but always in forest and generally in such
forest as is a good deal broken up, and has heavy undergro^vth. The
nest itself is nearly always placed imder the shelter of a bush, or some-
times at the foot of a rhododendron or some other tree. There appear
to be no records of its breeding in Eingal or other bamboo jungle,

though it often frequents these when feeding.

I have taken very few of their eggs myself, but have good series

taken by Messrs. Primrose, MiilJer, Mackintosh, Masson and others

in Sikkim- some taken by Mr. S. L. Whymper m Garwal, and have
seen a few others from Nepal, and the hills North of the Brahmapootra.
The number of eggs laid varied from 4 to 8, but I or 5 seems tlve

most common number. In colour they are a very pure china white,

with quite a respectable amount of gloss, sometimes rather highly

developed. The surface is very fine and smooth, though the te.^tnre

is close and strong, nearly as stout as are tht eggs of the English Pai't-

ridge, In shape they are ovato- pyriform, not varying much, but

occasionally running to true oval or to true pyriform, but with

rounded, not flattened, big end.

Like all the Hill Partridges, this species lays eggs which vary very

greatly in size, though perhaps not quite to the same extent as those

of the Kufous-necked Hill Partridge.

A hundred eggs average 38*4 by 29" 5 mm., and the extremes in

length and breadth are : maxima 42'2 by 31'4 and 42"1 by 33'3 mm.;
minima 356 by 28*7 mm. and 35'8 by 27*4 mm.

General Habits.—The Common Hill Partridge is found principally

between 5,000 and 9,000 feet, but it both ascends higher and descends

lower. Stoliczka reported it as being- most common betwesn 10,000

and 14,000 feet, but, as Hume points out, this is undoubtedly iucorrect;

though it may wander up to 14,000 feet or so, it is rare at such heights,

or, indeed, anywhere over 10,000 feet, or, at the outside, 12,000 feet.

Below 5,000 feet it is not common, I found it occasionally at 4,000

feet in N. Cachar, and the same in the Naga Hills. In the Darjilmg

District it may wander down below 5,000 feet, but is most common
between 7,000 and 9,000 feet ; in Garhwal it appears also to be most

common at these heights, but in Nepal 6,000 feet is possibly its favour-

ite altitude. It is essentially a bird of heavy forest country, and

prefers such as is broken up by ravines, rocks and hill torrents. It

likes lots of imdergrowth such as bracken, ferns, daphne, and the

multitudes of plant and bushes which grow in these beautiful forests

and, throughout the more Western portion of its range, it is said to

keep much to such. In the Hills South of the Brahmapootra, however,

I found them often frequenting more open places. The forests them-

selves were, as in the West, very dark, the sun just glinting in patches

through the leafy roof, but underfoot were little glades of moss and

scattered rocks and stones with here and there a tmy stream, its

banks almost bare except for a few ferns and perhaps an odd jasmine
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bush or bramble of raspberries or blackberries. In such, places I several

times was fortunate enough to be able to watch the fascinating habits

of these little Partridges. They were nearly always in small coveys

of from 5 to 10 birds, almost certainly just a pair of old birds with

their last family.

They are quick, yet deliberate in their movements, and scratch

about here and there, turning over the leaves, picldng up a seed or

two, and then darting away a few paces to a more tempting patch.

Perhaps some of the party will then settle down for a siesta, and for

this they love a tiny patch of sunshine, where they can bask with wing
outstretched, first on one side and then on the other ; but unless it is

getting late in the morning, within a few minutes they are once more
on the move, and busy with the important occupation of feeding.

They look like little balls of feathers as they sedately walk about,

very neat, yet very soft, their little tails, tucked in tightly, held point-

ing almost straight to the ground, their wings held not too close to

their bodies, and often quivering as they run, but never extended.

Flight seems never to be indulged in as an ordinary means of loco-

motion, though they are quite good flyers when forced to take to wing,

flying much in the same manner as the true partridges, but not so

quickly or strongly, and with a much softer whirr of the wings.

They are very conversational birds, and keep up a constant succes-

sion of soft low whistling notes intermixed with notes which may be

best described as like very soft coos of a dove. Their call note

during the breeding season is quite different, a loud, though melodious

double whistle which carries a very great way even in dense forest.

'This note is only used during the breeding season, and then only in

the mornings and evenings, and generally, I think, from some elevated

position, perferably a branch about 20 feet up in a biggish tree.

I have found its diet to be both insects and seeds, but Wilson says

that it " feeds on leaves, roots, maggots, seeds and berries ; in con-

finement it will eat grain ; in a large cage or enclosure its motions are

very hvely, and it runs about with great sprightliness from one part to

another. It occasionally mounts into the trees, but not so often as a

forest bird might be expected to do." Hodgson, however, says " they

constantly perch. At the top of Pulchook I flushed a covey of 8 or

10, which flew widely scattered, all alighting in the highest trees."

This certainly agrees with what I have seen of this bird. Possibly

it is not so constant a tree percher as the Black-Throated Hill Partridge,

and does not roost on trees during the day time so much as that bird

does, but whenever I have disturbed them, they have always taken
to trees at the end of their flight, and at night they always roost well

up in them.

Hume does not recommend them for the table, he says " They are

V'Sry good eating when you can get nothing better ; but when you can

• . .... they do not repay separate cooking, they are too
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dry," We used to consider them very good eating. Thej arz drjj,

but they are very tender and sweet, and basted with a Uttle fat or
butter, make a quit e first-class dish

.

Arboricola torqueola batemani.

Ogilvie-Granfs Hill Partridge.

Arboricola batemani— Ogilvie-Grant, Bull. B. 0. C, xvi, p. 68,

(1906), (Chin Hills) ; Editor's, B. N. H. S. J., xvii, p. 812, (1907),

(Chin Hills, Falam).

Vernacular Names.— VVo-gam or Gam-toung (Kachin).

Description -Adult Male.—Like the Common Hill Partridge, but
has the sides of the neck much mixed with chestnut or wholly of this

colour. The chin, throat and neck appear to be more profusely marked
with white, but as nearly all the specimens in the British Museum
collection have the necks very much drawn out, the extra amoimt oi

white may be due to this. The chestnut of the scapula.rs and inner

secondaries is darker, duller and more extensive.

Colours of Soft Parts.—As in A. t. torqueola.

Measurements.-—This bird is possibly slightly smaller than is the

Common Hill Partridge, though a larger series may well disprove this.

In wing measurement six birds vary from 144 to 154 mm., and average

only 148" 6 mm. against 153 mm. in the common form. The tarsus

runs from 44 to 46 mm., and the bill at front 18 to 19 mm.
Adult Female— Is difficult to distinguish from that of the last bird,

but is generally more rufous in tone above.

Measurements.—The wings of six birds range from 140 to 149 mm.,

and average 143" 6 mm.
Distribution.—So far as is kno^vn at present, this bird is confined

to the Chin and Kachin Hills, but may wander do\vn into the higher

of the Northern Arrakan Yomas and must somewhere in the North-

East extend until it meets and blends into the Yunnan and Annam
forms.

Nidificalion.—^As far as I can ascertain, there is nothmg on record

about the nesting of this Partridge, but I have two clutches of its

eggs sent to me from the Chin Hills, taken at Haka by Col. Harmgton's

collectors. Both of these clutches, which consisted each of 4 eggs,

were taken at Haka in the Chin Hills in dense evergreen forest.

The eggs were quite fresh, and were said to have been taken from

hollow scratched in the ground and lined with fallen leaves and rubbish.

These eggs are the usual pure white, and of course indistinguishable

from those of the Common Hill Partridge, though, as individual speci-

mens, they are rather broader, shorter eggs than usual ; the biggest

egg each way measures 41-5 by 30*5 mm., and the shortest, which is

also the most narrow, measures 37 '5 by 29"2 mm.
They were laid on the 24th of AprH, and 22nd May 1910,

respectively.
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It is probable that tbe breeding season lasts from late February to

the end of May, and that the usual elevation is between 8,000 feet and

10,000 feet, as at this time and height Col. Harington reports that

they were heard whistling loudly.

General Habits.—In his articles on Burmese Game-Birds, Harington,

writing of these and other HHl Partridges, comments as follows :

—

" The habits of all seem to be the same. Those I have met

with are always in pairs or small family parties, and were found

frequenting shady evergreen forest, and seemed to be very partial

to the banks of damp shady streams running through thick jungle.

They have soft purring notes, and, when scattered, call to one

another in low whistling calls. In the evenings they may occasi-

onally be heard indulging in a regular whistling solo in which

they run up the scales in double notes.

" Hill Partridges afiord very little sport, as they are great

runners, always dodging into the thickest cover, and only flying

when hardly pressed. The best way of getting them was taught

me by Major Nisbett, and is very simple, nanif ly, to walk quietly

along a jungle path with a man a short distance behind one,

halt every now and then to listen, as both Partridges and
pheasants make a good deal of noise running about and

scratching among the dead leaves. Whenever any suspicious

noise is heard, point in the direction, and the man, who should

be well mstructed beforehand, must then move very quietly and

slowly round in the jungle, forcing the birds out in such a way that

they cross the path in front of one. No talking must be allowed,

and a pair of tennis shoes is recommended as foot wear on these

occasions. By careful listening, one can generally tell the direct-

ion they are taking, and so be able to prepare to fire at them. The
great thing is not to frighten or press the birds, but gently to

drive them in the desired direction. The Kachins say the nests

are very hard to find, as they are generally placed in long grass

at the foot of a tree, and always have a covered way leading to

them through the fallen grass."

Arboeicola torqueola millardt.

The Simla Hill Partridge.

Arboricola torqueola millardi— Stuart Baker, Bull. B. 0. C, xli, p.

101, (1921), (Koteghur).

Arboricola torqueola—Blyth J, A. S. B., xxiv, p. 276, (1857), (Simla,

etc.) ; V. Pelzeln, Ibis, 1868, p. 321, (Koteghur) ; Marsh, Ibis, 1884,

p. 423, (Chamba) ; Ogilvie-Grant, Cat, B. M., xxii, p. 207, (1893),

(part) ; id, Hand-L., Game-B., i, p, 160, (1895), (part) ; Gates, Game-
B., i, p. 133, (1898), (part) ; Blanf., Avifauna, B. I., iv, p. 125, (1898),

(part) ; Whistler, G. B. N. H. S., xxvi, p. 849, (1919), (Simla).
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Vernacular Names.—Roli, Ram Chukru, (Chamba) ; Peora, Bantitur,

(Hindu).

Description,— Adult Male.—Differs from A. t. torqueola in the follow-

ing paiuiculars. The chestnut of the head is darker and not so bright
;

the breast is neither so dark nor so pure a grey, but is more tinged

with ashy ; the abdomen is not so pure a white, being nearly always
strongly suffused with rufescent.

Colours of Soft Parts.—As in the other forms.

Measurements.—These are much the same as in the Common Hill

Partridges, but a bigger series of measurements are required. The
wings of these in the British Museum collection run from 150

to 161 mm., and average (13 birds) 154 "6 mm.
Adult Female.—^Differs from the adult female of A. t. torqueola in

much the same respects as does the male from the male of that bird.

The chestnut of the throat is much paler, the breast a paler grey, and
the abdomen is more suffused with rufescent.

Measurements.—Much the same as in the Common Hill Partridg<j.

The wings of these I have been able to measure run from 144: to 150

mm. and average 148" 2 mm.
Distribution.—Simla Hills, extending North and West into Chamba,

Kullu and also Kangra.

Nidification.—The only information recorded about the breeding

of this bird is that by Mr. Whistler in the Bombay Natural History

Society's Journal. He thus writes :

—

" A nest was recently obtained for me about 8,500 feet near

Mahasoo, Simla.
" It was first found on 25th April through the flushing of the

parent birds, but although they had betrayed the approximate

whereabouts of the nest, it was discovered only after a careful

search ; there were then 7 eggs and on the 27th there were still

only 7 eggs, but 8 were found the next morning. When the place

was again visited on the 2nd May it was found that another and

last egg had been laid, making in all a clutch of nine. On each

of these subsequent visits neither parent was seen and the egg.s

were invariably cold, yet from the placing of grass over the entrance

hole there was no doubt that the nest had not betn deserted.

" Endeavours were made to snare a bird at the nest but a first

attempt with horse-hair nooses was unsuccessful ; so on the 7th

May a gut-noose was set and the nest was visited a second time in

the evening. There had been a hail storm and hail-stones then

lying thickly around ; my correspondent on arriving at the mst

was astonished to find it completely covered over with grass and

while he was looking at this and wondering at the reason the bird

suddenly bounced out and as it passed he made a lucky grab ;\nd

caught it in mid-air in his hand ; the broken gut-snare was then

round its neck. He kept the bird and set a fresh noose in the

2
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entrance and this had been disturbed next morning though the

second bird was not caught. The eggs were then taken for me.
" The nest is described as being built in a carefully scraped out

and rounded hole in a bank ; this hole measured 8| inches in

diameter after the removal of the nest which was built carefully

of, and domed with grass with an internal diameter of 6|- inches.

The actual site of the nest was fairly open, but only a few yards

away started undergrowth of the type usually frequented by the

Peora. Particular emphasis is laid on the fact that whenever the

nest was visited the eggs were quite cold, and on the fact of

concealing the entrance of the nest with grass whether the bird

was sitting or absent.
" The eggs when blown were found to be all slightly incubated to

an equal extent. They are in .shape a very pointed oval, verging

almost on the pyriform, of a very fine texture, faintly pitted, and
with a rather pronounced gloss. The colour is an almost pure

white with no marl^ing. The nine eggs measure from 42"5 to iQ'O

mm. in length and 32 . 5 to 34 mm. in width ; the average

combes to 44-0 by 33-2 mm."
General Habits.—Similar to those of the two preceding races, but

nothing has been written so far on this one except in conjunction with

them. It occurs on the Simla Hills up to 9,000 feet and 10,000 feet

in summer, but also ranges down as low as 5,000 feet, so that probably
in the winter may be found at lower elevations than these.

Aeboeicola eufogularis rufogularts.

Blyth's or the Rufous-tJiroated Hill Partridge.

Arhoricola rufogularis—Blyth, J. A. S. B., xviii, p. 819, (1849),

(Sikkimj ; id, Cat., p. 253, (1849) ; id, J. A. S. B., xxiv, p. 276, (1855) ;

Jerdon, B. of In., ii, p. 578, (1864) ; Blyth, Ibis, 1867, p. 159 ; Beavan,
ibid, (1868) p. 385 ; Hume, S. F., v, p. 114, (1877) ; id, ibid, viii, p. 3,

(1879) ; Hume and Marsh. Game-B., ii, p. 75, (1879) ; Scully, S. F.,

viii, p. 349, (1879), (Nepal) ; Gates, B. of B. B., ii, p. 328, (1883) ;

Ogilvie-Grant, Ibis, 1892, p. 393 ; id, Cat, B. M., xxii, p. 212, (1893)

;

id, Hand-L., Game-B., i., p. 165, (1895).

Perdix rufogularis—Gray, List Gall., p. 58, (1867).

Arborophila rufogidaris—HmiiQ, S. F., ii, p. 450, (1874), (Kumaon).
Arhoricola rufigidaris—Blyth and Wald., Mam. and B. of B., p. 150,

(1875) ; Gates, in Hume's N. and E., iii, p. 439, (1890) ; Blanf., Avi-
fauna of B. I., iv., p. 126, (1898) ; Gates, Game-B., i, p. 137, (1898) ;

Stuart Baker, J. B. N. H. S., x
, p. 490, (1899) ; Gates, Eggs, B. M.,

i, p. 43, (1901) ; Inglis, J. B. N. H. S., xxvii, p. 154, (1920), (Buxa).
Arhoricola rufogularis rufogidaris—^tevtns, J. B. N. H. S., xxiii, p.

724, (1915), (Dafla and Abor Hills).

Vernacular Names—Pewra (Kumaon) ; Kohumbut, (Lepcha)
;

Pokhu, (Dafla).
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Description—Adult Male.—Crowu olive-brown, the tips of the feath-

ers darker, sometimes forming blackish spots, forehead more grey
and unspotted ; lores and broad supercilia greyish white streaked with
black ; sides of head the same, becoming rufous-brown on the posterior

ear-coverts ; a pure white streak from lower maudible to under ear-

coverts ; nape olive-brown with more or less rufous markings, especi-

ally at the sides, with bold black drops and with a few smaller ones of

white or rufous-white ; upper parts glossy olive-brown, the rump and
upper tail-coverts with black centre to the feathers, showing in vary-

ing degrees in different individuals ; scapulars and wing-coverts chest-

nut with a large grey and a smaller black drop on each feather
;
pri-

maries riifous-browTi ; secondaries brown, mottled with rufous, this

colour increasing in extent inwards, the innermost secondaries being

like the scapulars, but with less grey.

Below from chin to end of foreneck bright rufous with numerous
black spots on chin and throat, and with white bases to the feathers,

which generally show through a good deal ; below the rufous there

is a narrow but well-defined black band ; breast and flanks slaty grey,

paler on the abdomen, the flanks more or less marked with deep chest-

nut and with white central spots or streaks to most of the feathers
;

posterior flanks and vent pale rufous-brown, mottled with black and

white ; under tail-coverts rufous with broad black bars and white tips.

Colours of Soft Parts.—" Bill black ; irides red-brown ; orbits dull

lake-red ; legs red," (Jerdon).

" Tarsus salmon-red, claw« horny," (Stevens).

The orbital skin and skin of throat is red or salmon-red, deeper and

brighter in the breeding season.

Measurements.—Wing from 131 to 142 mm. , average 137 mm.,

tarsus from 40 to 44 mm., bill at front 18 to 19 mm., and from gape

about 19 to 20 mm.; tail 50 to 56 mm.
Hume gives the "length 10" to U'O inches, expanse 16 "0 to

17" 5 inches ; weight 7 to 10" 5 ozs."

Adult Female.—Like the adiflt male, but often has fewer black

spots on the chin and throat, and more white drops on the breast and

abdomen.
Colours of Soft Parts.—As in th€ male, but legs, orbital skin and skin

of throat a difller paler red.

Measiirements.—There arc but few sexed females in the British

Museum series, but the wings of these run from 130 to 140 mm., the

average being 137 mm., the same as the male. In the other races tlie

females average a good deal smaller than the males, and a larger

series of properly sexed specimens would probably give the same

result with this bird.

Young Male.—Throat immaculate rufous-bro\vn, much paler than

in the adult. Under-parts smoky slate with numerous white drops

all over breast, abdomen and flanks.
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Distribution.—From Kiimaon and Garhwal throughout the Hima-
layas to the extreme East of Assam, North of the Brahmapootra,

from the level of the broken ground up to an elevation of about 8,000

feut.

The boundary between East and West would appear to be the Brah-

mapootra or the Dibong ; birds obtained for me by Mr. Needham, east

of the former river, though perhaps rather indeterminate, were nearer

to intermedia than to true rufogularis, and birds obtained by Dr. H. W.
Coltart and myself from the hills east and south of the Brahmapootra
in Lakhimpur were certainly intermedia.

Nidification.—The Kufous-throated Hill Partridge breeds throughout

its range at all heights from the foot of the plains up to 8,000 feet, at

which height Mr. W. P. Masson found it nesting on the Singlo Range
beyond Darjiling. In the Dapla Hills and the Western Abor Country

it ranges up to some 5,000 .feet commonly, but wanders up at 1 east

2,000 feet higher than this from time to time in the hottest weather.

It breeds in all kinds of forests and jungle. Its eggs have been

taken by Mr. H. Stevens in evergreen forest in rocky broken groimd,

with an undergro^vth of moss, ferns and bracken ; Mr. W. P. Masson
found it on similar ground round about Darjiling ; Mr. A. M. Primrose

found its nest near Kurseong in tea cultivation and in scrub jungle

as well as forest. Its f ggs have also baen found both in grassland and
bamboo jungle, but at present we have hardly sufhcient data to enable

us to decide as to what is really its favourite form of cover during this

season. In the lower parts of its range it btgms to breed in the middle

or early part 'of April, and continues well on into June, but in the

higher ranges few eggs will be found until early May and more often

in the middle and end of that month, whilst a few may be found as

late as July.

The nest itself varies very greatly, but I have had very few detailed

descriptions of it. Most of my correspondents describe the nest as a

mere depression in the ground well filled with grass, sometimes this

is just loosely placed in it, at other times it is worked into quite a

matted pad some inches thick. Mr. Masson, however, found near

Darjiling a well-made nest of grass, partly domed and densely lined

with soft grass. In this case the nest was placed in coarse grass

about a couple of feet high just outside the forest in dense scrub. His

other nests were quite simple pads of grass in hollows amongst

bracken and ferns.

The eggs are, I think, most often four or five in number but as many
as eight have been recorded and I have Imown three hard set.

They are, as indeed are those of aU the Hill Partridges, an extremely

pure china white, often with a fair amount of gloss though this is

seldom very highly developed.

The texture is stout, close and fine, the surface being very smooth.

In shape they are modified p3n:'iform or oval with the smaller end well
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defined and often considerably pointed, true ovals are unusual, but
very broad eggs are not uncommon.

In size they vary a good deal but I have only had a small series pass
through my hands and the extremes of measurement are not so wide
apart as in the better known eggs of A. r. intermedia. My longest

and broadest eggs are 41-6 by 30 "7 and 40 "2 by 31" 8 mm. respec-

tively, and the shortest and most narrow are 37' 2 by 30' and 38* 4 by
26- 9 mm.

General Habits.—The Rufous-throated Hill Partridge is a bird of

lower elevation than the Common Hill Partridge, though the habitat of

the two overlap, and they may even be found breeding together over
all heights between 4,000 and 6,000 feet ; but whereas torqueola will

seldom be found below 5,000 feet rvfogularis may often be shot during
the cold weather well below 2,000 feet and indeed sometimes almost
into the Plains. Even in the summer it may be taken breeding be-

tween 2,000 and 2,500 feet, though this is below the normal elevation

they frequent.

They are distinctly birds of heavy jungle, and, I think, prefer tree

and evergreen forest with a fairly thick undergrowth to any other

kind of country, but they may be shot out of bamboo jungle, scrub,

the heavy secondary growth on deserted cultivation, and rarely in

long grass and bracken on the outskirts of forest.

They fly well, but from the very nature of their haunts, are hard to

put up without dogs and with dogs they very often take refuge in the

nearest big tree instead of taking to flight. They are not wild, and
can be easily approached. According to Beavan

—

" About Darjiling it is found generally in coveys, and numbers
are captured by the Lepchas by calling them -within shot, and
taken into the station of Darjiling for sale. These birds inhabit

such dense cover that shooting them in any other way is almost

out of the question."

Their call is a beautiful loud double whistle, a sound like Wheea-whu
repeated constantly and slightly ascending in scale with each repeti-

tion. It is a very loud ringing cry, and can be heard at a very long

distance even in very heavy jungle where sound carries so short a way.

It is uttered principally during the breediug season in the early morn-
ings and evenings, and once heard can never be forgotten.

The coveys, which consist of the old birds and family, sometimes

two families joining forces, may number anything from 6 to a dozen.

They keep together until February or March, after which the young
clear off to see to their o wn family arrangements.

In the Dafla Hills Col. Godwin Austen says :

—

" It was very common at 4,000 feet and upwards at our camp
under Toroputu Peak, and the Dafla guides snared several. The
Daflas, like the other Hill Tribes, are clever at this art, and the

mode of capturing pheasants and partridges is simple and worth
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describing. As it is the habit of these birds to get down low at

night into the warmer ravines, and feed upwards along the crests

of the spurs, they stop the progTess of the covey by a zigzag

barrier about two or three feet high, made up of twigs and short

pieces of bamboo struck in the ground, which is rapidly formed

and extended a short distance down the hill on either side. A
narrow opening is left here and there, generally at the re-enter-

ing angles, and in this the noose is set, just above two cross

sticks, and in the same plane, at exactly the height of the bird's

breast. The noose is made of a thin strip peeled off the outside

of a bamboo, and tied to the end of a pliant stick, drawn down
like a spring, and hitched into a saw-nick in a bamboo peg,

into which the flat form of the spring forming the noose fits

closely and accurately. All the materials grow on the spot, and
in a few hours hundreds of barriers and snares can be made and
set. The birds are often caught alive by the legs."

{To he continued).
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THE SYNONYMIES, CHAEACTERS AND DISTRIBUTION OF
THE MACAQUES INCLUDED UNDER THE ^AME^ RHESUS

AND ASSAMENSIS IN BLANFORD'S MAMMALS.
BY

M. A. C. HiNTON AND THE LATE R. C. WrOUGHTON.
In examining the synonymy, &c., of M. rhesus and 31. msamensis, as listed

in the Mammaha, we hav( found so much to upset all i^reconceived notions
that we are of opinion that the results are of sufficient interest and importance
to require a more detailed record than could be conceded to them in a " revision."

It Avill, we tliink, make an understanding of the mistakes and confusion
which have crept into the use of these two names more easy if, before recording
the results in detail of our enquiry, we give in outhne the conclusions to which we
have been led. A detailed summary of these results Avill be found at the end of
this paper.

Firstly then, in 1771, Pennant described a monkey, seen by him in a menagerie
so well and adequately that there can be no doubt that the animal was the Rhesus.'
Owing to a strong personal prejudice against giving latin names to animals.
Pennant did not name it otherwise than as the " Tawny Monkey ". This omis-
sion was first rectified by Zimmermann in 1780, when he gave it the name of
nndatta, thus antedating the name rhesus given by Audebert in 1798, by nearly
20 j-ears. There is no burking this fact and in future 31. mulatta must replace
31. rhesus.

Secondly the name rhesus remained in general and undivided use till 1839
when McClelland named a species, from Assam, which he called assamensis.
From this point confusion crept in, owing to some extent to the loss of McClel-
land's type specimen. The result of our enquiry shows that assamensis is a
totally different animal from mulatta ("rhesus"), with a comparatively restricted
range in the Himalayas and Assam.

The following are the details of the synonymy which prove the antedating of
rhesus by mulatta.

Pennant (Syn. Quadr. p. 120, No. 86), 1771, describes the " Ta%vny Monkey "

as follows :—" Monkey with a face a little produced ; that and the ears flesh-

coloured ; nose flattish : long canine teeth in the lower jaw : hair on the upper
side of the body pale tawny, cinereous at the roots : hind part of the back orange :

legs cinereous : belly white : size of a cat : tail shorter than the body. Inhabits
India. From one in Mr. Brook's exhibition, very ill-natured." Pennant gives

a plate wliich could not possibly be accepted as that of rhesus, but explains
elsewhere in the volume (xxiii A.) that this figure is not that of the " ta^vny
monkey " but of another specimen which he considered to be a variety of it.

With the figure thus removed outside the discussion, there can remain no doubt
that Pennant's description, is that of the animal we now know as the Rhesus.
Six years later Erxleben (Mamm. p. 43), 1777, notices Pennant's description

and gives a translation into Latin, even to the concluding "malignus." Erxleben
however, never ha^^ng seen it, places it under a heading " Sjiecies obscure "

and gives it no name.
Zimmermann (Geogr. Gesch. des Menschens, ii, p. 195)1780, under the heading

"der braimgelbe Aife," gives the following diagnosis " Cercopithecus (Mulatta)

fusco-luteus, caninis inferioribus magnis." The form of this diagnosis might
give room for a doubt whether the word mulatta is really used as a siJecific name.
But throughout the book Zimmermann almost universally encloses specific

names in brackets, and in an appendix (Zool. Weltcharte. p. 25) pubhshed in

1783 the name is clearly given " Sim. 35 = Cercop. mulatta, Zimm. Tawny
Monkey, Penn. Der braungelbe Aflfe."

Kerr (Anim. Kingd., p. 73), 1792, basing, on Pennant's Tawny Monkey, gives

the name Simia (Cercopithecus) fulvus and paraphrases Pennant's description.

Thus further destrojing the seniority of the specific name rhesus.
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Audebert (Hist. Nat. Singes. 2. Fam., p. 5), 1789, described Simla rhesus,

basing it upon Buffon's "Macaque a queue courte " (Hist. Nat. Supp., vii, p. 56,

pi. xiii) 1798. Neither BufEon nor Audebert gave any information as to the

true provenance of the species but Audebert's fine plate removes all uncertainty,

for it cannot for anything but what we have up to now known as rhesus.

Shaw (Gen. Zool., i. p. 33), 1800, citing " Schreber Suppl." as his authority,

appHes the name Simla erythrcea to Buffon's ' Macaque a queue courte' ; but

this actually was the first publication of the name erythrcea. Schreber's Taf.

viii, c, with the descriptive letter-press, representing this species was not publish-

ed until 1841. In the same work (p. 57) Shaw uses Simla fulva for Pennant's

Tawny Monkey ; but as we have seen already, the name fulvus originated with

Kerr (1792).

For many years after the pubUcation of the first descriptions, no one seems

to have suspected that the ' Macaque a queue courte ' was identical with the

Tawny Monkey. Thus Shaw speaking of the latter says " Mr. Pennant seems

to be the describer of this animal." Desmarest (Mamm. p. 65), 1820, although

he describes if. 7^esM5 accurately ("croupe d'un jaune dore ; extremites grises ")

and cites the name Simla erythrcea (from Schreber be it noted), makes no mention

of the Tawny Monkey, or of the names mulatta and fulva. He gives the habitat

as " Les Indes orientales," les forets du bord Gange."

J. B. Fisher (Syn. Mamm., p. 29), 1829, seems to have been the first to express

doubt as to the distinctness of the Rhesus from the Tawny Monkey. Thus

after dealing with " 38 S. rhesus, Audeb. he followed with ""^S. mulatta" '(using

in order to express the doubt about the status, an asterisk instead of a

numeral) and concludes his diagnosis and synonymy with the observation " Vix

a prsecedente diversa."

Hodgson (J.A.S.B., ix, p. 1212), 1840, described his Macacus (Plthex) oinops,

from the Nepal Tarai, giving Macacus nipalensls, cited from his M. S. Catalogue,

as a synonym, with the remark " name dropt." An examination of Hodgson's

material in the British Museum shows oinops to be a synonym of mulatta.

Other names referring, more recently, to mulatta ara :—1870. var, M. (Pithex)

petops, Gray Cat. Monk. &c. B. M. p. 31 (where " pelops " is a lapsus calami for

oinops).

1915. Macaca assamensis, Wroughton (nee McClelland) J. B. N. H. S.,xxiii,

p. 464 and in subsequent reports and Summary (xxv, p. 554, 555).

So far we have had to deal with a single species, the problem being to identify

its oldest specific name mulatta, from among a number of others, given subse-

quently and independently, to the same species. With the erection of a new
species, in 1839, by McClelland, under the name assamensis and its prompt con-

fusion with the original species mulatta (under the name rhesus) a new problem

is created. I.e., to fix the true identities of each of the two species mulatta and

assamensis.

Horsfield(P. Z. S., p. 148), 1839, published a paper in which he included the

description by McClelland of a new species under the name assamensis. The

description is as follows :

—
" Bluish grey, with dark brownish on the shoulders ;

beneath Ught grey : face flesh-coloured, but interspersed with a few black hairs :

length two and a half feet : proportions strong : canine long, and deeply grooved

in front ; the last of the cheek teeth in the upper jaw blunt." The type specimen

was lodged in the H. E. I. C. Museum, in London, but most unfortunately was
subsequently lost. Before this happened however it was seen by Anderson, who
recorded (West. Yunn. p. 64) 1879, a very full description of it, as follows :

—

The type of M. assamensis in the Indian Museum, London, is an adult male.

It is a stuffed specimen, but the skull has been removed from the skin and is

not in the Museum. This monkey differs from all animals of the common
monkey of the plains of India, which have come under my observation,

in the anterior half wanting the ashy tint "which is so characteristic of

the adults, and in the hinder portion of the body being in no way rufous. The
fur, too, is almost completely devoid of annulations, and the hair round the face
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and on the chin is longer than in animals from the plains. This general colour

of this old specimen may be described as brown, washed on the outer side of the

fore-limbs, and more especially between the shoulders, and on the back of tha
nock with yellowish, which appears in certain lights as pale golden, passing oa
the upper surface of the head into a pale yellowish browa. The general brown
ish tint is darkest on the flanks, where it has a fuliginous tinge, and down
the front margin of the fore-limbs, over the outer surface of the thighs the dorsi

of the feet and on the tail. The inside of limbs and under surface generally are

much paler than the upper parts, and have a yellowish tint, inclining to grey.

Behind the angle of the mouth, and below and behind the ears and on the chin,

tlie hair is rather longer and nearly of the same colour as the under surface, but
slightly tipped with blackish. There is a moderately dense line of rather long

supraoi'bital hairs, with a pencil of similar hairs extending backwards from the

external orbital angle of the frontals. The hair generally is wavy, and on the

shoulders and between them above, and on the sides of tlae chest it is much
longer than on the hind part of the body, with the exception of the dark hairs

on the lower part of the flanks, which are also rather long. The hair on the vertex

radiates from a point of about one inch above the level of the supra-orbital ridge,

and a few of the front hairs are directed forwards, but the mass outwards and
slightly backwards, which is also the direction of the hairs to the radiating point.

There are a few black superciliary hairs, also others on the upper lip and cliin.

The callosities ai'e closely surrounded by the fur. Length along curve of head

and back 26 "75 inches, tail 9j". Blyth also examined this type, and whilst ha

was disposed to regard it as merely an individual variety of the common animal

of Bengal he noted that " the hind part of the body is not as usual strongly

tinged bright ferruginous or tawny, being uniformly coloured with the rest."

These full descriptions enable us to accept, with confidence, the specimens

collected by Mr. J. P. Mills, in the Garo Hills, as being practically topotypes of

assamensis, with which those collected by Mr. Crump in Sikkim are undoubtedly

conspecific.

Hodgson (J. A. S. B., ix, p. 121,3), 1840, described M. jyelops. Tiie description

given is as follows :
—

" Structure and aspect similar to the last (i.e., oinops).

Colours more sordid and purpurescent, slaty partially merged in ru3ty ; buttock?

posteriorly (except the callosities) clad ; face nude and dusky, flatter than in tha

last. From the northern range of hills exclusively. Fur fuller and more wavy
than in oinops.'" The Hodgson material in the British Museum includes the

type of pelops. An examination of this and comparison with the description?

of the two species given above make it ci[uite certain that pelops is conspecilio

with assamensis and therefore a synonym of it.

Other names given to assamensis are as follows :—

-

1870. Macacus problemalims, Gray, Cat. Monk. &c., B. M., p. 128 ; describe I

from Dhalimkot, Bhutan.

1872, Macacus rheso-similis, Sclater, P. Z. S. p, 495 ; described from a living

specimen in the Zoo.

The types of both these nominal spesies arc in the British Museum and

after careful examination, we have no hesitation in relegiting both to

the synonymy of assamensis.

1879. Macacus oinops, Anderson, nee Hodgson, West. Yunn., p. 62, in legend

below figures ,5 and 6 ; Anderson's figure represents a fine mile skull

of " pdops,'''' i.e., of assamensis, collected by Hodgson in Ne,-)il,

now in the British Museum Collection (No. 4.5, 1 .8.4) and th3

legend " type of oinops " is erroneous. This error has had far-reach-

ine consequences.

1881. Macacus rhesus, AndevHon (in part), nee Audebevt, C;it. Ind. Mus.

p. 68 (No. 41e).

The most serious eifect of Anderson's erroneous legend has now to be noticed.

In 1872 (P. Z. S. p. 529) he published an excellent account of two remarkable

sjiecimens, collected in the Sunderbuns ' about 50 miles east of Calcutta.' These

3
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were obtained with many examples of the true Rhesus. Anderson's description

of fcoth the external and the cranial characters is so clear and detailed and is

accompanied by such good figures of the skull, that it is not possible to doubt

that the Macaque in question is conspecific with assamensis even if subspecifically

distinct from the latter. Anderson himself seems to have been fully convinced

that these two specimens were specifically distinct from " rhesus," though

he refrained from applying any technical name to them. Sclater immediately

recognised, in Anderson's description, the form to which he had himself given the

name r/jeso-stmfZf.s, which we know from inspection of the type to be a synonym
of assamensis. When, however, in 1881, Anderson prepared his Catalogue of

the Mammals in the Indian Museum, Calcutta, he completely changed his mind
as to the affinities of the Sunderbun Macaque. Apparently he was misled by the

erroneous legend to his own figures referred to above ; these figures (representing

' pelops') were, as we have seen, labelled " type of oinops " and since Anderson,

like most other writers regarded oinops as a synonym of ''rhesus,'' he was led

to attribute to the latter species a wholly unnatural degree of variation, firstly

in the characters of the skull, and secondly, (as a necessary consequence) in those

of the pelage. On comparing the skiill, 41e, of the Indian Museum Collection,,

from the Sunderbuns, with the figure in Western Yunnan cited, Anderson, of

course, found the closest agreement and rightly concluded that both skull and
figures represent one and the same species. Unfortiuiately, too, he used the

skull of a large species of Macaque, which he had collected at Bhamo, as being

representative of assamensis ; this skull belonged to a young individual, wdth m'^

still in germ, and is quite possibly not referable to assamensis at all. Anderson
as a result referred all the Sunderbuns specimens to ' rhesns. Anderson's error,

in due course, crept into Blanford's Mammalia, for the figures 3 and 4, at page 12'

labelled " M. rhesus," are copied from those in Andei-son's Western Yunnan.
They therefore do not represent ' rhesus ' but assamensis.

This concludes the enumeration of the essential references in the synonymy
of 31. assamaisis. From the foregoing recital it is apparent that we owe the

possibility of identifying McClclland's species almost wholly to Anderson's care-

ful description of the now lost type. On the other hand the sj nonymies of mulatta

and assamensis have been in a state of inextricable confusion since 1881, and
that confusion has to a large extent arisen from a chance blunder. It would be
wholly unprofitable to attempt to disentangle all the references to the two species

in question which have been published since the date named and we have con-

tented ourselves with putting those of the fundamental publications in their

true 1 laces, as follovvs :

—

Macaca MtiLATTA, Zimm. The Rhesus.

1771. " Tawny Monkey," Pennant, Syn. Quadr., p. 120, No. 86 ; India.

1780. CerCOpithecus mulatta, Zimmermann, Geogr. Gesch. Mensch., ii, p. 195 ::

(based on Pennant's " Tawny Monkey '')

1789. '' Macaque a queue courte ", Bufl'on, Hist. Nat. Supp., vii, p. 56,

pi. xiii
;
(no localitj).

1792. Simia (Cercopithecus) fulvus, Kerr, Amin. Kingd. p. 73 ; (based on.

Pennant's " Tawny Monkey ").

1798. Simia rhesus, Audebert, Hist. Nat. Singes. 2ieme Famille. p. 5 ; (based

on Buflfon's " Macaque a queue courte ").

1800. Simia erythroea, Shaw, Gen. Zool, i. p. 33 ;
(name cited from Schreber's-

Supplement but not published in latter until 1841
;
(based on Buft'on's

'^ Macaque a queue courte ").

1840. Macacus {Pithex) oinops, Hodgson, J. A. S. B. ix, p. 1212
;
(described,

from the Nepal Tarai).

1843. Macacus (Pithex) pelop)s. Gray, (nee Hodgson), List of species of
Mammals in B. M. p. 8. (See Gray, Cat. Hodg. Coll., 1846, p. 2) ;

end again by lapsus calami in Cat. Monk, etc., B. M., p. 1870.

1915. Macacus assamensis, Wr&ughton (nee McClelland), J. B. N. H. S., xxiii,,

p. 464; and in subsequent reports and in Summary (xxv, pp. 554,555)..
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IVIacaca assamensis, McCl.

1839. 3Iacacns assamensis, McClelland, in Horsfield, P. Z. S. p. 148 ; des-
cribed from Assam. Blanford (in part).

1840. Macacus (Pithex) peloj^s, Hodgson, J. A. S. B., ix, p. 1213 ; described
from the Xepal Kachar. Wroughton Summary.

1843. Macacus oinops, Gray (nee Hodgson), List of species of Mamm. in B.
M. p. 8 ; Gray, Cat. Hodgson Collection, p. 2, 1846.

1870. Macacus probkmaticus, Gray, Cat. Monk. &c., B. M. p. 128 ; (described

from Dhalimkot, Bhutan).
1872. Macacus rheso-similis, Sclater, P. Z. S., p. 495 ; (no definite locality).

1879. Macacus oinops, Anderson (nee Hodgson), West. Yunn., p. 62 in legend

below figs. 5 and 6.

1881. Macacus rhesus, Anderson (nee Audebert), Cat. Maram. Ind. Mus. Calc.^

p. 68.

1888. Macacus rhesus, Blanford (nee Audebert), MammaUa, p. 12 in legend

below figs. 3 and 4.

These two synonymies dispose of our first problem, i.e., the true technical

name of the Rhesus and of the Assam Macaque. The solution of the second we
believe we can best present by the following statement of the outstanding

characters, distinguishing 31. mulatta from M. assamensis, in parallel columns.

Macaca mulatta, Zimm.

Size—A large male measures head
and body 540-560mm., tail 225-

250mm. Proportionally more
slightly built. Weight up to

23-24 lbs.

Fur—Usually of moderate length,

straight, not wavy or woolly
;

sometimes (Central Provinces) it

seems to grow much longer, giving

a shaggy look ; hairs directed

backwards from the forehead over

the crown, without any trace of a
median parting.

CoLOTJK—General colour greenish

brown ; sides of the head and
forelimbs pale ashy ; lower back,

especially loins and thighs tinged

(often strongly) with rufous or

ferruginous.

Skull :—Moderate in size, short

and broad, braincase largo and
facial portion relatively short ;

occipital crest and temporal ridges

weakly developed, the latter never

fusing to form a sagittal crest ;

supraorbital ridges httle develop-

ed ; mandible short, wide between
the condyles and toothrows.

Dentition—Canines of males not

exceptionally large ; cheek-teeth

rather large and heavy in relation

to size of skull.

IVIacaca assamensis, McClel.

Head and body up to 575mm.
More stoutlv built. JVeight up to

28 lbs.

Fairly long, wavy ; a point on the

vertex, joined to the forehead by
an obscure median parting, from

which the hair falls away later-

ally, right and left, before turning

backwards.

General colour dark brown, with a

tinge of yellowish, especially be-

tween the shoulders and on the

nape. No ashy colouring of the

fore-limbs, nor rufous tinge on

lower back.

Size large, massive ; braincase short,

narrow ; muzzle prominent : occi-

pital crest and temporal ridges

strongly developed, the latter

fusing to form a distinct (and in

old age a lofty) sagittal crest ;

supraorbital ridges noticeably

thickened ; mandible relatively

longer, and narrower between the-

condyles and toothrows.

Canines much larger, those of the

upper jaw deeply grooved ante-

riorly ; cheek-teeth relatively

weaker.

We append a short table of skull measurements, taken in the course of ^oui

enquiry, for ready reference. Some measure of the skull differences just enumer-

ated may be obtained therefrom.
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Before closing this paper there are some points, connected with the geographi-

cal distribution of these two very distinct species, about which we wish to add a

iew words and to make an appeal for help. Of M. mulatta we have, thanks to

the Survey, a certain amount of material representing that species in the Kumaon
and Sikkim Tarais, jAssam, Chindwin to Mt. Popa in Burma, eastwards to the

Shan States and southwards to Prome. But though vnilatta is the common
monkey of India, north of the Madras Presidency, we have altogether only two
Survey specimens from the Central Provinces and very little information even

as to its occuriencc in Central India and Bengal to guide us.

Anderson writes " I obtained on the right bank of the Irawadi, about 20-25

miles below Bhamo, a female monkey which closely agrees with the type of assa-

mensis." He also obtained a monkey from the Sunderbuns which, as we have

»seen, is undoubtedly a form of assamensis. Anderson also notices a monkey
" resembling rhesus,''' which occurs in Kashmir and is sometimes found at an
elevation of 10,000 feet. This is probably the monkey named " M. rhesus

villosus " by True, and possibly the same species as a specimen collected in Lower
Chitral by Capt. H. F. D. Stirling and sent to this Museum by the B. N. H. S.,

but whether it is the same as the form noted by Blanford at Murree, by Dodsworth
in the Simla Hill States (J. B. N. H. S. xxii, p. 730, 1911) and by Maj. Bailey

and others at high elevations in the Himalayas elsewhere, we have no material on
which to judge. We appeal to members, who are in a position to do so, to fur-

nish us with good adult specimens (skin and skull) which would be invaluable at

this time, and to all, for aU can help in this way, to furnish information about
their local monkey. We should also like to hear as a fact the names of districts

from which the Rhesus is absent.
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INDIAN DRAGON FLIES

BY

Major F. C. Fkaser, I.M.S.

(^With 5 Text-p'<jures.)

(Continued from page 498 of this Volume.)

Part X.

Family—LIBELLULIDAE.

Subfamily II.

—

Corduliin.^.

Compared with the Libelluhnse, the CorduliinEe are a comparatively small
subfamily, represented witliin Indian limits by five genera and eleven species.

The subfamily is split up into two groups

—

Cordulia and Macromia, and these
again into genera, of which the first group contains only one genus

—

Hemicordu-
lia, and the second group four genera

—

Macromia, Epophthalmia, Phyllomacromia
and Idiomjx.

They are usually insects of large size with robust or slim bodies with mon; or
less metallic colouring. The eyes are more or less contiguous, the thorax bulky
and the abdomen long and cyhndrical. They may be mistaken for LibellulinEe

or even for .^schninse, the general facies being a combination of the characters
of the two subfamilies. From the former they may be recognised by the follow-

ing chai'acters :

—

1. A small, sinuous projection on the middle of the hinder border of the eyes.

2. A tuft of hairs or sjjines at the distal end of the anterior femora and a
keel on the tibiae.

3. The anal border of the hindwings in the males deei^ly notched (except in

Heinicordulia).

4. A general metallic colouring of the head and thorax.

From the JEschnince, thej' may be recognised by the triangular arrangement
of the ocelli around the vesicle, and by the very marked inecj^uality of the tri-

gones of the fore and hind wdngs.

Among the Indian Libellulince, the only one likely to be confused with the

Cordulines is Zygonyx iris, but in this the hindwing is not notched, the tibiie

are not keeled and there is no postocular projection.

The same may be said for other metallic sjjecies, such as

—

Cratilla metalUca,

Brachydilax sobrina and farinosa and some species of Rhyolhsmis.

Tillyard divides up the subfamily into five tribes and two of these again into

series, but as only three of these tribes are represented within Indian limits, it

is more convenient to adopt a modification of Martin's classification.

Ctboups of Cordulines.

A. Trigone of the liindwing in line with or

slightly proximal to the arc.

.

.

.

. . Cordulia.

B. Trigone of the hindwing distal to the arc . . 3Iacrotiiia.

DiCHOTOMOus Key to the Genera and Species

OF THE Subfamily Corduliin.e.

fGenus Hemicordulia. Trigone of the liindwing

in line with or slightly proximal to the arc.

1-^ Only one species within Indian limits .. Hemicordulia asiatica,

Selys.

[^Trigone of the hindwing distal to the arc . • 2
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fGenus Epophthalmia. Trigone and subtrigone

I

of tho forewing always, and trigone of the
2-{ hindwing nearly always traversed .

,

I

Trigone and subtrigone of foro and hindwing

[_ always free

fCo3ta.l nervure black : Upper surface of front

nj and vertex steely metallic blue

-
I

[_Costal nervure yellow .

.

fFour largish spots of yellow on the face and two
at base of labrum : yellow annules on the
abdomen very broad .

.

i

I

Only three yellow spots on face : yellow

[_ annules on the abdomen much narrower .

.

5 5 Upper surface of front steely black .

.

( Upper surface of front metallic blue .

.

fGenus Macromia. Discoidal field commencing

I

with 2 or more rows of cells : anal loop

6-^ short and rounded and at least 3 cells wide,

I

Discoidal field commencing with only 1 row of

I

cells : anal loop narrow and elongate and

(_ not more than 2 cells in width

fFront of thorax metallic blue, with a yellow,

j
humeral band : costa outwardly yellow .

.

!•{ Lower part of front of thorax reddish brown,

! green metallic above : no humeral, yellow

1^ band .

.

.

.

,

.

Comparatively small species with hindwing

ca. 37-39 mm, abdomen ca. 44 mm. : face

brigbt yellow spotted with deep black : yel-

low markings on abdomen bright and sharply

defined .

.

Larger species with hindwing ca. 41-44 mm.,
abdomen ca. 47-51 mm. : face yellowish

brown : j-ellov/ markings on abdomen more
sombre and diffuse

L

'Superior appendages of male brown mth an
external spine at the middle : inferior

appendages reddish : 10th abdominal seg-

ment bearing a bituberculated eminence on
the dorsal carina

9-( Superior appendages of male black with an
external spine situated nearer the apex than
the base : inferior appendages black, of the
same length as superior ; 10th abdominal
segment bearing a trituberculated eminence
on the dorsal carina .

.

Epophthalmia cyano-

cephala, Hagen.

Epophthalmia fron-

talis, Selys.

E. vittata, Burm.
E. vittigera, Ramb.

la

Macromia cingulata,

Ramb.

Macromia flavici^ic-

ta, Selys.

Macromia moorei,

Selys.

Macromia trituber-

culata, Fraser.
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f Genus Phyllomacromia. 8th abdominal seg-

j

ment of female dilated at the sides : arc
between the 2nd and 3vd antenodal nervu-
res : only 1 species within Indian limits .

.

11

10.;

Genus Idionyx. 8th abdominal segment of

I
female not dilated at the sides : arc be-

(^ tween the 1st and 2nd antenodal nervures.

.

( Vesicle not markedly prominent

( Vesicle conspicuously prominent

fPyramidal elevation on dorsum of 10th seg-

I

ment with its point turned back in the direc-

I

tion of base of abdomen
12-^ Pyramidal elevation on dorsum of 10th abdo-

I

minal segment with its point inclining to-

1^ wards the end of abdomen .

.

f Vesicle prominent, conical, eminence.

I

Antehumeral^ oval spots well defined

13^ Vesicle prominent, acute, spine-shaped like

I

the horn of a rhinoceros. Antehumeral

^_ spots very obscure

Group 1.

Genus

—

Hkmicokdulia, Selvs.

Phyllomacromia nil-

giriensis, Fraser.

11

12

13

Idionyx yolanda, Selys.

Idionyx optata, Selys,

Idionyx ornata, Fraser.

Idionyx corona, Fraser.

Fig. 1.—-Wings of Hemicordidia asiatica, Selys. (x 2.5).

Head moderately large and globular : eyes moderately contiguous : vesicle

high and slightly notched : forehead with a marked foreborder : suture shalloM

,

Prothorax with a small posterior lobe.

Thorax moderately robxist, somewhat cubical and almost naked.

Legs robust and long.

Abdomen clavateinthe male, cylindrical and slightly dilated at the anal end

in the female. Auricles absent in both sexes.

Anal appendages : the superior in the male long and sinuous when seen from

above, strongly arched seen from the side in profile, the inferior fused as in the

Libellulince, triangular, curving strongly upward to meet the superior. In the

female, the superior smaller and straighter and smaller than in the male, conical

and pointed.
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Genitalia : male on 2nd abdominal segment—lamina depressed, hamules well
developed, lobes small ; female : Sth abdominal segment not dilated but the
Tvhole of the terminal segments slightly broadened so that the end of the abdomen
is somewhat clubbed at the end : vulvar scale very small, cleft into two small
iriangular, leaf-like processes separated by a deep fissure.

Wings moderately broad and long : line of trigone in the hindwing slightly

proximal to the line of the trigone in the fore : trigone in forewing broad, the
costal side about equal to the proximal, the distal much longer, its long axis in
the breadth of the wing, traversed once : trigone in the hindwing with distal and
costal sides a little subequal and the proximal much shorter, its long axis in the
length of the wing, entire, situated a Httle proximal to the arc : arc between the
1st and 2nd antenodal nervures : antenodal nervures 7, the final complete :

sectors of the arc separated in both wings, sj)ringing from the arc a little below
its middle : all hypertrigones entire : only rarely and irregularly, supplementary
nervures to the bridge : only 1 cubital nervure to all wings : 4th nervure irregu-

larly undulated : 5a (Rspl) very short but well developed : only 1 row of cells

between 5 and 5a (Rs and Rspl) : 7a (Mspl) well developed, very long, extend-
ing almost ^to the ternien : discoidal field strongly contracted at the termen
Avhere it is only 2 small cells wide, commencing mth 2 or 3 cells and then continued
ior a short distance as 2 rows of cells : termen strongly indented at the 6th
nervure : subtrigone formed of 3 cells, its basal nervure not meeting the trigone
but separated from it by a short stalk : loop long and narrow and with a very
small toe, split cells at the outer angle only : anal area formed of 2 or 3 rows of

cells, large and running obliquely : anal border in both sexes rounded. Stigma
short and comparatively broad. Membrane small.

Only one species found within Indian limits.

1. Hcmicorduiia aslatica, Selys.

Selys, Bull. Acad. Belg. (2) Mar. 1878.
Martin, Coll. Selys, 1906.
Id. Gen. Insectorum, 1912.
Laidlaw. Rec. Ind. Mus, 1914.
Fraser, Bom. Nat. Hist. Journ, 1919.

Male. Hindmng 32 mm., abdomen 33 mm.
Female. Hindwing 35 mm., abdomen 37 mm.
Male : head

; eyes deep bottle green : vesicle, frons and upper part of epistome
brilliant metallic green : lower part of epistone, labrum and labium bright yellow.

Prothorax blackish brown, Avith a large, dorsal, yellow spot.
Thorax bright metallic green on the dorsum and humeral regions, the sides

posterior to this being bright yellow, traversed by a broad, metaUic green stripe
which runs obhquely down and forward from the root of the hindwing. Legs
black, the coxse and greater part of the femora yellow.
Wings hyaline, faintly smoked. The anal border of the liindwing in the male

Tounded, not excavate as in other Cordulines. (This feature is associated with
an absence of the auricles, the small, ear-hke processes found on the sides of the
2nd abdominal segment of most Cordulines and many ^sohnines and Gomphines.
Apparently there is some corelation between the two, the wings being notched
at the base to clear these appendages, or it may be that the auricles fill in the gap
left by the notched wing, probably the former is the correct explanation. The
wings of females are never notched in any of the insects quoted and this is always
associated with very tiny, rudimentary auricles.)

Abdomen clavate, the first two segments dilated a little dorso-ventrally and
laterally, the 3rd and 4th constricted, the remaining segments gradually dilating
as far as the 7th and then tapering to the end. The terminal 6 or 7 segments
depressed. Black, marked with metallic green and yellow as follows :—a narrow
metalhc green stripe running from the 1st to the 4th segment dorsally, the sides
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•of the first 3 segments bright, uninterrupted yellow, the 4th to 8th segments with
wedge-shaped, yellow spots on either side, extending to the lateral border and
base of each segment.

Anal appendages black, rather longer than the 2 last segments ©f the abdomen,
the superior rather sinuous and this as seen from above, curving, strongly down-
Avards, the inferior shorter, triangular, curving up to meet the superior.

Female very similar to the male, rather larger in size and the abdomen shaped
differently. The markings on the abdomen not nearly so extensive as in the
male. The 1st and 2nd segments dilated dorso-ventrally, the remaining segments
strongly depressed and parallel-sided as far as the 7th, where the abdomen dilates

laterally so as to be slightly club-shaped.

Hah. An aijparently rather rare or at least local insect which until Mr. Bain
brigge Fletcher of Pusa rediscovered it in 1918 at Shillong, was only known by 2
male specimens.

I found a pair amongst a small collection sent to me from Pusa which had been
taken in Assam and the female of this pair constitutes the female type specimen
and is still in the Pusa collection. The type male is in the Selys collection, from
the Khasia Hills, Assam, the other male was taken by Mr. Stevens at Dejoo, N.
Lakhimpur, Upper Assam.

Mr. Fletcher took his specimens along the banks of a tank, " settled on grass

at edge of lake " or " hovering about 3 ft. over the water, near edge of tank "

He ?'emarks that they have a rapid flight and are not easy to catch and that when
hovering, facing the observer, the eyes glow with a gorgeous green. August to

October are the months in which most of the sijecimens were taken. Its habits'

are very similar to the British species Cordulia ceneu, Linn.

Genus

—

Epophthalmia.

Fig. 2. Wings of Epophthalmia vittata, Burm.

Head large and globular : eyes very large and broadly contiguous : vesicle

large and high, surmounted by two small papillaj : forehead with a rounded

eminence in front and a small pointed eminence outwardly : foreborder not well-

marked : a band of stiff bristles at the lower part of forehead and another row

of similar bristles resembhng a hogged moustache at the middle of epistome :

suture deep : occipital triangle very small : basal joints of antennae tumid.

Prothorax very small and completely hidden by the large head, posterior lobe

small.

Thorax very bulky, humeral region square, tergum large and flat.
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Legs long and robust : all feniora finely papillatei on the flexor surfaces, the

hind with 4 or 5 fine spines at the extreme distal end, mid femora with a row of

gradually lengthening, fine spines : tibial spines robust, widely set and moder-
ately numerous,,: claw hooks indistinguishable from the claws, which thus

appear bifid at the ends, the claws and hooks being about the same size.

Abdomen long and cylindrical, the base and distal end tumid, the intervening

segments slim and cylindrical. Abdomen of female long and cyUndrical but
rather compressed laterally and of a more even width than in the male.

Anal appendages : superior robust and angulated, with a small spine at the

sides : inferior of about the same length, fused, triangular and curving up more or

less to meet the superior.

In the female the appendages are very shore, straight and conical.

Wings long and tapering rapidly towards the apex, the hind very broad at the
base in the males and with the tornus produced and strongly angulated ; in the
female, the tornus rounded ; trigone in the forewing distal to the line of that of

hind, narrow, its long axis in the breadth of the wing, the distal and proximal
sides a little subeq[ual, traversed at least once ; trigone in the hindwing well

distal to the line of arc, its long axis in the length of the wing, its costal and distal

sides nearly eq[ual, usually traversed ; hypartrigone in the forewing traversed,

usually several times and that of the hind more often than not traversed ; arc
between the 1st and 2nd antenodal nervures, its sectors fused for a considerable
distance ; multiple cubital nervures in both wings ; supplementary nervures to
the bridge in both wings ; antenodal nervures numerous, up to 17 or more in
most species, the final complete ; 4th nervure very flat and long, only slightly

undulated ; 5th nervure often with an angular bead directed backwards just

proximal to the inner end of stigmi ; 5a well developed, usually only 1 row of

cells between it and 5 ; 6th and 7th nervures undulated and turning sharply
towards the termen near their terminations; 7a not present ; discoidal field com-
mencing with 2 or 3 rows of cells and then continued for a variable distance as
2 rows of cells, enormously dilated at the termen ; 8th nervure very short and
convex, arising in the hindwing from the anal angle of trigone ; Cth nervure
strongly angulated a short distance posterior to the trigone and appearing as if

forked, the inner branch of the fork being the outer border of the end of the loop ;

loop short and broad with no toe .-anal area in the male, broad and expanding
mto the tornus ; the base of wing strongly indented ; tornus and base of wing
rounded in the female. Membrane large. Stigma narrow and long.

GenitaUa : male, 2nd segment projecting markedly from the ventral surface ;

lamina foUate and depressed ; tentaculae long, foliate processes ending in a fine,
sKghtly curved hook ; lobe quadrate, not as high as the hamules. Female ; 8th
abdominal segment not dilated, but the 7th, 8th and 9th segments broadened
dorso-ventrally

; 8th ventral plate prolonged into a long, fohate, vulvar scale
which is cleft by a deep fissure into two leaf-hke processes which overlap the 9th
ventral plate, on the latter and between the two processes mentioned previously,
is a tuft of short, stiff hairs ; the 10th ventral plate large and fissured mesially
and overlapped sHghtly by the 9th. Three or possibly 4 species found within
Indian limits. The specific distinctions are based, at present mainly on colour
differences which are not always satisfactory, and it is more than probable all
are merely local races of E. frontalis, Selys.

?. Epophthalmia cyanocephala, Hagen, Verb, Zool. bot. Ges.

Wien, XVII. 1867.

Selys, Bulletin Acad, Belg. (2) XXXI, 1871.

Martin, Coll. Selys. Cordulines, 1908.

Male. Abdomen ca. 52 mm., hindwing 50 mm.
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Wings hyaliiie, without any vestige of a basal brown marking, the apices
slightly suffused with brown and a yellow tinting at the anal angle ; 17
antenodal nervures, 7-9 postnodals, hypertrigone traversed 2 to 3 times, cubital
nervures numerous, usually about 5 ; stigma black, about 2 cells in length,
3mm. long

; membrane white or greyish. Eeticulation black as well as the
costa.

Head large ; labium, labrum and face dark brown ^ath a coppery sheen,
marked wdth yellow as follows :—a transverse, basal, interrupted spot at the
middle of labrum, a basal stripe, two small, triangular spots in the middle and a
lateral on the nasus and a lateral spot near the eyes.

Thorax steely black with a brilhant, greenish blue, metalHc reflection. The
antealar sinus a light brown, an antehumeral, straight narrow, dark vellow
stripe and a broadish oblique stripe on the sides of the same colour.

Abdomen cyhndrical, tumid at the base and a httle thickened from segments
6 to 10, steely black in colour marked with yellow as follows :—a median, obhque
annule on the 2nd segment, a similar on the 3rd but interrupted by the dorsal
carina, a subdorsal spot on each side of the dorsal carina on the 4th, an annule
on the 7th occupying about the basal 4th and slightly broken by the dorsal crest,

a basal vestige of the same on the 8th. The 10th segment dark brown on the
dorsum, with no markings a.nd a sniall tubercle at its base.

Legs black, the extreme base of femora brown.
Anal appendges black, the superior as long as the 10th segment, the apical

half curved slightly and an angular spine on the outer side at about its middle.
Jemale unknown.
Hah. Ceylon.

3. Epophthalmia vittata, Burm. Handbk, Ent. 1839,

Selys, loc. cit.

Martin, loc. cit.

Male, abdomen 50 mm., hindwing 48 mm. : female abdomen 58 mm., hindwing
52 mm.
Male : wings hyaline with a diffuse, yellow tinting at the anal angle ; mem-

brane pale grey, darker at the anal border ; stigma 3 mm., pale brown, not quite

covering 1| cells ; 15 to 17 antenodal nervures, 7 postnodals ; hypertrigone

traversed 3 to 4 times : 5 to 6 cubital nervures : the discoidal field commencing
with a single row of 3 cells and then continued as 2 rows of cells ; reticulation

black, the costa finely yellow.

General colouring ochreous brown, marked Anth yellow.

Labium, labrum and face reddish brown with 2 basal, yellow spots to the

labrum, a sinuous transverse band on the nose, a small, subtriangular spot

between this and the eyes. No markings on the upper part of frons which is

steely black with a coppery reflection.

Black or ochreous brown according to age, the front being metaUic with the

antealar sinus and a slightly curved antehumeral band on each side wMch nearly

meets the antealar sinus yellow. Laterally a large, medium, yellow band

wliich is continued over the tergum between the roots of the wings, meeting its

fellow from the other side.

Abdomen cylindrical, tumid at the base, thickened from segments 6 to 10,

black or deep' brown, marked with yellow as follows :—complete rings on seg-

ments 2 and 3 before the base and siiiailar ones on 4 to 7 but broader and occupy-

ing nearly the apical half of each segment, on segments 8 and 9 the annules still

broader, occupying neariy the whole of the dorsum, but badly defined and diffuse.

10th yellow.

Legs blackish brown, the femora rather paler,

A small tubercle at the base of the 10th segment. The superior anal append-

ages yellow, rather longer than the 10th segment.
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Female very similar, the abdomen being stouter and more flattened laterally

and the yellow rings rather broader.

At the base of the hindwing, between the costa and the submedian nervure, a
brownish ray, extending as far out as the 1st antenodal nervure. The outer

fifth of the wings is usually clouded with a dirty yellow or pale brown.

The 3 last abdominal segments black, the 8th with a small transverse, basal

spot of yellow on each side of the dorsal carina.
" Burmeister's type is from Madras and is of rather larger dimensions than

those given above. The thorax is described as having 6 yellow bands but he
may have supposed that 2 had faded from postmortem decomposition, as Hagen
describes it as having only 4 bands

—

Selys."

In my specimens from Poona, there are certainly only the 2 antehumeral and
the 2 lateral bands and as these are fresh specimens, Selys was certainly correct

in his conjecture. In the male, the upper part of the front of thorax and the

brown part of the sides less so, are a fine, metallic green. The costa is finely

yellow on the superior surface only, and as far out as the stigma, which is deep
brown, almost black. The upper part of frons and the vesicle are metallic green,

with a bright yellow spot just in front of the vesicle. The neuration of the wing&
is similar to E. vittigera, Ramb., from Java and Borneo and doubtfully, Assam.
The yellow annules on the abdomen diiffer somewhat as follows :—that on the-

3rd occupies its middle third, on the 4th, 5th and 6th nearly as much as the basal

half but the apical border of the rings is much clearer cut than the basal, which
is diffuse, the annule on the 7th occupies the basal third and on the 8th and 9th,.

obscurelj^ the greater part of dorsum.

Female similar but the facial markings more obscure and the rings on the-

abdomen much broader of which the ground colour is pale ochreous brown. In
old specimens the greater part of the wings is sufEused with a dirty yellow,

rather patchy in its distribution.
" Selys : E. vittata, vittigera, frontalis, cyanocephala and australis are all

closely alhed and may perhaps all be local races of a common species."

4. Epophthalmia vittigera, Ramb., Neuropt., 1842.

Selys. loc. cit.

Martin, loc. cit.

Macromia vittigera, Ramb., 1842.

Abd., male 50-53 mm., female 57-60. Hindwing, male 48-51 mm., female-

51-54 mm.
Wings hyaline (in the male, a pale yellow tinting at the anal angle of forewing,.

but occupjdng in the hindwing, the entire space between the costa a-nd medium
as far out as the 1st antenodal nervure. In the female, the brown marking more
distinct in the forewing and extending outwards as far as the 5th antenodal ner-

vure in the hindwing. The apical fifth of the wings suffused ^dth a dirty yellow

or ochreous).

Membrane grey, darker against the anal border ; stigma brownish black,,

covering 1^-2 cells, length 3 mm. ; in the forewing, 15-20 antenodal nervures,

7-8 postnodals, hypertrigone traversed 3 or 4 times, 5-7 cubital nervures, dis-

coidal field commencing with a single row of 3 cells and then continued as 2 rows

of cells. Reticulation black ; costa yellow as far out as node.

Body colouring brownish black varied with yellow markings as follows :

—

Labium, labrum and face a russet brown with a transverse, sinuous, yellow basal

fine intexTupted in the middle on the epistome and a lateral spot on the nose..

Upper part of frons steely metallic blue (in the teneral female, a median, basal

yellow spot in front of vesicle as in vittata from Poona, and on each side, against

the eyes, a pale yellow spot).

Thorax brownish black with a bluish, metallic reflection. The antealar sinus

in front, a narrow, antehumeral stripe on each side and a narrow, median stripe

on the sides which goes over the tergum, as in vittata, yellow.
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Abdomen cylindrical, tumid at the base, a little thickened from the 6th to the
10th segments, black, marked with yellow as follows :—narrow, submedian
anmiles on the 2nd to 6th segments, nearly broken by the dorsal carina except
on the 2nd, the rings on 7 and 8 are nearer the base and on the latter not inter-
rupted.

Legs black, femora brown.
In the male, the 10th segment has a small tubercle at the base. Anal append-

ages brownish black, the superior a little longer than the 10th, curving conver-
gently, a little, thick, the outer border curved from its middle rather "abruptly
where it bears a sharp spine, the end blunt. Inferior appendages rather longer
than the superior, curving upwards a little, the end somewhat truncate.

Female. The stripes and rings rather broader. Appendages black, conical,
pointed, shorter than the 10th segment, which is as long as the 9th. Vulvar
scale cleft into two small, leaf-hke processes, closely parallel and as long as the
9th segment.

Teneral specimens have a vestige of 2 pale yellow marks at the base of the
labrum : the yellow rings on the abdomen are broader on the 4th to the 7th
segments. The male has no basal brown marking to wings and the 10th segment
and anal appendages are brownish yellow.

Hah. Java. Martin mentions Assam, Borneo.
E. vittata and vittigera are evidently very closely related, or are perhaps merely

varieties of one species.

5. Epophthalmia frontalis, Selys., loc. cit., 1871.

Martin, loc. cit.

Type male, in Selys's coll. Female unknown.
This species which is closely related to the foregoing, and much resembles thenu

is distinguished by the much broader yellow annules on the abdomen and by 4

rather large yellow spots on the front, 2 at the base of the labrum and a yellow

band on the nasus. The costa is yellow.

The abdominal rings are not a very reliabl i guide as they vary greatly in

breadth in vittata and are broad in vittigera. The spots on the front are the only

specific differences and it is more than probable that frontalis is merely a local

variety of the two species mentioned. The anal appendages of the three species

do not present any marked differentiation.

Genus

—

Macuomia.

Fig. (3) Win^s of Macromia moore/, male (x2).

Head large and globular ; eyes contiguous for a long distance; occipital

triangle small ; frons with a rounded foreborder, pointed rather sharply at the

outer"angles, the whole coated with dense, short bristles ; a similar row of brist-

les, on the lower part of the epistome as seen in Epophthahnict ; suture very deep.

Prothorax small.
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Thorax small, cubical, coated with long hairs on the front and dorsal surface.

Legs long and slim, hind femora mth 2 rows of short, closely set spines on the

flexor surface, each ending in a single, long, distal spine, and a row of moderately

lone, fine hairs on each side of the distal end of the limb; mid femora with a row

of short, closely-set spines extending the Avhole length of the limb, fine spines

on the outer, extensor surfaces ; tibial spines long and numerous and an addi-

tional row on the flexor surface of the two anterior tibife ; claws bifid at the extre-

mities, the hooks being as long as the claws.

Abdomen very similar in shape to that of EpojjJitkalmia, tumid at the base,

with auricles on the sides of the 2nd segment, 3rd to 6th segments well constricted

in the male, segments 7 to 10 dilated laterally and dorso-ventrally, the 10th

segment usually flexed strongly on the 9tli and bearing a strong dorsal spine

with, in some cases, 2 small, lateral spines. In the female the abdomen is of

more even width and markedly compressed laterally from the 3rd to the 10th

segments, the base of the abdomen is tumid and there is a strong carina to the

dorsum which is not well marked in the male.

Anal appendages : superior short, diverging, pointed and bearing an external

spine on the outer border ; inferior triangular, very slightljr bifid at the extremity,

curving up to meet the superior. Superior appendages in the female very short,

conical and tapering.

Genitalia : male orga^ns on the 2nd abdominal segment large and projecting

markedly from the ventral surface ; lamina usually depressed, elongated and
bifid at the free border ; hamules long, tapering, foliate processes, prolonged

into a long straight hook vv^hich is closel}^ ajjplied to the lobe ; lobe straight and
tapering to a point.

Female : 8th abdominal segment not dilated ; Sth ventral plate prolonged into

tv/o oval or leaf-shaped processes which overlap the 9th ventral plate, the latter

being convex at its free border and not overlapping the 10th. 10th very short.

Wings long and moderately narrow ; trigone of the forewing in Une with that

of the hind, broad, its costal and proximal sides subequal, the distal side being

the longest, its long axis in the breadth of the mng, entire ; trigone of the hind-

wing with its long axis in the length of the wing, entire, situated well distal to

the arc, its costal and distal sides subequal, the proximal much shorter than

either ; hypertrigone of the foremng usually traversed 3 times, that of the hind

only twice ; subtrigone in the forewing entire, its posterior angle projecting a

little posterior to the trigone ; arc between the 1st and 2nd antenodals, Avhich

number 13 to 16, the final being complete ; 4th nervure mth a single convex
curve ; multiple supplementary nervures to the bridge ; supplementary cubital

nervures to both wings, 4 or 5 in number ; 5a (Rspl) well formed, very long, run-

ning in some cases as far as the termen ; only 1 rov^' of cells between 5 and 5a
(Rs. and Rspl.) ; 7a (Mspl.) obsolete ; Sth nervure in the fore^Aing short and
stroiigly convex ; discoidal field widely dilated, 2 rows of cells as far as or beyond
the inner end of the bridge ; Sth nervure in the hindwing from the anal angle of

the trigone ; 9th nervure in the h'nd'ndng strongly angulated at about 2 or 3 cells

posterior to the trigone and gi^dng off a branch which forms the outer border of

the loop ; loop broad and short, usually 3 but sometimes 4 cells wide usually

made up of more cells in the female than in the male ; 3 rows of cells between
the loop and the membrane in the female, only 1 or 2 rows in the male ; tornus

markedlj^ angulated in the male, rounded in the female ; basal border of wing
markedly indented in the male, rounded or straight in the female. Membrane
large ; stigma of moderate dimensions, rather short.

6. Macromia cingulata, Ramb., Neurop., 1S42.

Selye, Bull. Acad. Belg. (2), XXXI, 1871 and XXXVII, 1874.

Martin, loc. cit. 1906.

Macromia whitei, Selys. (male) Bull. Acad. Belg. (2), XXXI, 1871.

Abdomen : J 44 mm., V 44 mm., ; hindwing : d 37, 5 39 mm.
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Wings hyaline or slightly washed with dirty yellow especially in the female
reticulation black ; costa yellow along its anterior border ; stigma short, black

(2J mm.), covers about li cells ; membrane grey ; in the forewing 13 to 14 ante-
nodal nervures, 6 jDOstnodals and 2 rows of discoidal cells. In the teneral female
the wings are faintly saffronated in their basal half and along the costal border,
the extreme base is deeply saffronated as far as the 1st antenodal nervure ; the
stigma is brown and the membrane white.

In some specimens of males, the wings are a bright saffron for about three-
fourths of their extent but whether this is a teneral condition or not is

doubtful.

(In one specimen which I have before me, the apices of the forewings are
bright saffron as far as the node and for the whole length of the subcostal space.
In the hind-n-ings, the saffronation is a little deeper and extends as far as 2 post-
nodals from the node but the margin extends obliquely to the termen, which it

reaches at the 8th (Cui) nervure. The extreme base is also deeply saffronated in
the subcostal and cubital spaces. This specimen was undoubtedly a teneral one.)

General colour, deep glossy black, variegated \vith yellow.

Head : labium and labrum yellow, the middle and lateral lobes of former and
the edge of labrum bordered with black ; face and frons yellow, the front of latter

black, which colour is connected with a black spot lying in the suture above the
front so as to form a large T-shaped mark. Vertex, occiput and back of eyes
black, the latter a beautiful emerald green.

Thorax metallic blue marked with yellow as follows :—the antealar sinus, an
antehumeral band not extending as far up as the sinus and laterally, a broad,

median stripe which ascends between the bases of the wings to traverse the

tergum and connect up with its fellow from the other side.

Abdomen black, ringed with bright, sharply defined yellow rings. On the

2nd segment, the ring very broad and occupying nearly the basal half, on the

3rd a semi-annule above and a broadish spot laterally, on the 4th to 6th the rings

occupy one-fourth of the segments, being complete and nearer the base than the

middle of each segment, finally on 7 and 8 the rings occupy the basal half.

In the male the abdomen is cylindrical, a little tumid at the base and somewha-
dilated from 7 to 9 : on the dorsum of the 10th segment is situated a median,

short, pointed, stout spine, which appears right-angled in profile.

In the female the abdomen is stouter, not dilated at the end and markedly
compressed laterally.

Legs slender, bro-miish black or black, the anterior pair yellow on the basal

half of their flexor surface.

Anal appendages of male black, the superior longer than the 10th abdominal

segment, a little subcylindrical, the inner border straight, the outer furnished

at its middle with a robust spine. The terminal half tapered and ending acutely.

The inferior appendages of equal length, triangular, a little curved up and
blunted at the end. In the female, the appendages are rather longer than the

1 0th segment, conical, pointed and black. The vulvar scale slightly cleft.

Hob. Bengal, the Deccan. Moderately common at Poona. A male taken

at Mahableshwar near Bombay. In Poona it is met A\ith, either follomng the

course of shallow swift streams, hovering closely over the surface of the water,

or else hawking up and down lanes or openings in the jungle and very occasion

ally setthng low down on twigs.

Closely alhed to cincta but smaller, the markings much brighter and better

defined and labrum bordered with black.

7. Macromia moorei, Selys, loc. cit, 1874 and 1878.

Martin, loc. cit., 1906.

Abdomen : J , $ 49 mm. ; hindwing : S bo mm., $ 57 mm.

5
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Male : wings hyaline, stigma brownish yellow or yellow, rather more than 1

mm. in length ; in the forewing, 14-16 antenodal nervures, 8-9 postnodals, the

hypertrigone traversed 3 to 4 times but the trigone entire ; membrane white.

Labrum ochreous, labium reddish yellow, narrowly bordered with brown. The
border of labrum sometimes bordered also with brown. Epistome and frons

oUvaceous, the latter with a steely reflection in front.

Thorax rich mahogany red on the lower part of its front,,metallic green above
and at the sides. The antealar sinus yellow as is also a broadish lateral stripe

which passes up between the bases of the wings to traverse the tergum and con-
nect up with its fellow from the other side.

No humeral band.

Abdomen dark, brownish black, marked with yellow as follows :—^narrow,

median rings on segments 2 to 7, broadest on the latter and occupying about its

basal half. Small vestiges or points of yellow on the sides of the 8th and 9th
segments.

Anal appendages slightly longer than the 10th segment of abdomen, black,

subcylindrical, with an external spine situated about its middle ; inferior append
ages a little longer than the superior, reddish, curving up a Uttle at the end.

The 10th abdominal segment usually strongly flexed on the 9th, strongly

keeled above, this keel commencing with a small, right-angled eminence, slightly

notched at its summit.
Female : wings smoked or often saffronated as far as the arc : reticulation

black, including the costa : stigma brownish black, rather longer than in the

male : antenodal and postnodal nervures usually slightly more numerous than
in the male : membrane moderately large, white.

Head and thorax as for male. Abdomen black, ringed with yellow : broad
median rings on segments 2 to 5, narrower on the 6th, broader on the 7th, occu-

pjdng its basal half, a terminal vestige on the 8th and on borders of 9th. Vulvar
scale short, cleft.

Anal appendages black, cylindrical, pointed, as long as the 10th abdominal
segment.

Hah. Khasia Hills, Assam, Deccan. Sometimes taken in company with
flavicincta, its habits being similar. Breeds in running water and is usually

found in jungle ridings or open spaces in jungle or more rarely following the

course of brooks.

Differs from flavicincta by the shorter stigma and by the black costa.

8. Macromia flavicincta. Seljs, loc. cit.

Martin, loc. cit.

Abdomen : cS 47 mm. 5 50-51 mm. ; hindwing : cJ 41 mm., $ 44 mm.
Wings hyaline in the male, dirty or tinted with yellow in the female (in some

specimens, the wings are largely bright safl'ron but I am not certain if this is a,

teneral condition although the colouration of the bodies of such specimens is

always fully developed) ; reticulation black, costa yellow along its anterior border;

stigma moderately large (3 mm.), and covering ca. 2 cells ; membrane a greyish

white ; in the forewing 15-17 antenodal nervures, 7 postnodals, 2-4 hypertrigon-

als, 3-5 cubital nervures and 2 rows of discoidal cells.

General colouring steely black with a metallic reflection variegated with yellow.

Head : labium and labrum yellow, the latter bordered broadly with black ;

epistome and front yellow, the latter black in front and in the suture above, the

mark thus forming a thick, black " T "
; vesicle and occiput dark brown or

black ; eyes a beautiful, opalescent blue somewhat of the quality of a moonstone,
black behind Avith an oval, yellow spot below.

Thorax metalHc blue marked with yellow as follows :—the antealar sinus, a

humeral stripe not extending upwards as far as the sinus, a median, lateral stripe

extending up bet^veen the wings to traverse the tergum and connect up with its
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fellow from the other side, finally a posterior stripe on the hinder border of th e

metepimeron.
Abdomen black ringed Tvith yellow as follows :—a basal ring on the 2nd segment

occupying about its half, rings on segments 3 to 6 extending basalwards from
the median transverse ridge of segments but are separated from the base of seg-

ments by black, which colour dorsally, extends apically into the yellow, nearly

cutting the rings in twain on the dorsal crest, on 7 and 8 the rings occupy the

basal half and on 9 there is a transverse, lateral mark.
In the male, the abdomen is cylindrical, a little tumid at the base and dilated

in the terminal segments ; 10th segment with a strong dorsal keel beginning

•ndth a pointed tubercle wliich is strongly angled when seen in profile.

In the female, the abdomen is more robust, not dilated at the end but strongly

compressed laterally.

Anal appendages of the male dark yellow, the superior longer than the lOth

segment, subcyhndrical, with a strong spine at about its middle, the terminal

half tapered and bevelled. Inferior appendages a little longer, triangular, curv-

ing strongly upwards at the end, which is tapered.

In the female, the appendages conical, pointed, yellow, rather longer than the

10th segment ; vulvar scale cleft into two oval, leaf-hke processes which are

contiguous and extend as far as the 9tli segme it.

In specimens taken at Poona (which I think are a local race of this insect or

which may be a distinct species), the basal ring on th« 7th segment is also en-

croached upon by the basal black, and the ring on the 8th is prolonged in an

apical point on the dorsal crest and also laterally.

The forewings have 14 antenodals and 7 postnodals, the hindwings 10 ante-

nodals and 9 postnodals. In the female, the wings are more or less smoky and
there are dark, brown rays in the subcostal and median (cubital) spaces extending

nearly to the trigone (as in M. rjerstcBckeri). The yellow annules on the abdomen
of the female are much broader than in the male and not encroached upon by the

basal black. The abdomen is markedly flattened laterally.

Legs slender, long, brownish black ; coxae and trochanters yellow.

Ova fusiform, pointed at each end and flattened laterally.

Deposited by the female whilst hovering and dipping the end of abdomen in

water.

Hab. Madras, Poona, Deccan, Mahableshwar near Bombay, Darjeehng.

Generally in wooded districts. Has a habit of hawking up and down glades in

the jungle or in lanes and ridings; at midday it takes a short siesta at which time

they settle low down on bare twigs or bushes. They may often be seen collect-

ing in numbers on such situations and I have seen as many as a dozen, some

paired, hanging together on one small bush. May and June are the best months

during which this insect may be found, but it is seen more sparingly from March

till September. It was very plentiful at Poona in the year 1917 but was scarce

from then until 1920. Possibly it may take three years to breed out as the imago.

Closely related to cingulata, but differs as follows :

—

1. The labium is not bordered with black.

2. The back of eyes and vertex marked with yellow.

3. The rings on abdomen broader.

4. The anterior pair of femora are not bordered with yellow.

5. The stigma is longer.

6. The anal border of the hindwings is much more deeply notched.

(nearly straight in cingulata).

7. The shape of the vulvar scale.

8. The size is considerably larger.

9. Macromia trituberculata, sp. nov.

Abdomen : c? and 2 49 mm. ; hindwing : 6 42 mm., $ 45 mm.
Head : labium and labrum yellow, both broadly brown at the base ;

epistome

and frons pale brownish yellow, the latter with a little metallic green above ;
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vesicle metallic green above ; occiput small, brown ; eyes emerald green, black

behind.

Prothorax brown.
*

Thorax rich mahoghany red on lower part of the front, metallic green above
and at the sides, no humeral stripe but a moderately broad, oblique, bright

canary yellow stripe on the middle of the sides, passing up between the bases of

the wings to traverse the tergum and connect up with its fellow from the other

side. The antealar sinus and a spot behind it, yellow.

Wings slightly smoky and palely sufEused with saffron in the basal half, poste-

rior to the ti'igone and for the basal half of the hindwings posterior to the 8th

nervure (Cui) ; costa black anteriorly, 13 to 14 antenodal nervures, and 11 post-

nodals to the forewings.

Abdomen matt black, marked with yellow as follows :—a dorsal spot on the

2nd segment, shaped Uke a mushroom with the stalk directed apically, narrow
annules on 3 to 5, a little notched basally with black, a broad, basal annule on
segmeiit 7 pointed apically on the dorsal crest, remaining segments unmarked.
Anal appendages short, black, longer than the 10th segment, the superior with

a robust spine on its outer side, situated a little beyond the middle, the apex
turning out a little ; the inferior of the same length, slightly notched at the apex.

A strong keel on the dorsum of the 10th abdominal segment commencing basally

with an angulated eminence, on either side of which is a small, conical tubercle.

Seen from behind, these appear as three small tubercles.

Legs long, slender, black.

Female differing but little from the male. The yellow markings on abdomen
broader, the abdomen compressed laterally, the anal appendages black, conical,

pointed, rather longer'than the 10th abdominal segment ; wings slightly smoky ;

vulvar scale cleft.

Hab. Shillong, Assam. Taken by Mr. T. Bainbrigge Fletcher hawking over

pebbly streams. Several males and females were taken or seen from the 5th to

the 30th September. Oviposition was accompUshed as in the Libelluhnse, by
hovering and dipping the end of abdomen in water.

Closely alhed to M. moorei from which it may be distinguished by the stigma

being black instead of yellow, the appendages of equal length instead of subequal

,

no yellow markings on the 8th and 9th segments and by the character, of the

tubercles on the 10th segment. From horneensis, which it resembles closely in

colouring, it may be distinguished by the black costa and by the 10th segment.

From flavicincta and cingulata by the non-possession of a humeral stripe.

Genus

—

Phyllomacromia, Selys.

Wings of PJiyllomacromia nilgiriensis. $ (x 3).
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Head broad, eyes very large, broadly contiguous ; occiput small, fringed with

short stifE hairs ; vesicle very prominent, broadly and shallowly notched.

Prothoras comparatively bulky, posterior lobe small and entire.

Thorax narrow and comparatively small. Legs long and slim ; the first pair

of femora with a tuft of hairs at the distal ends, the hind femora with a row of

sparce fine spines, gradually lengthening towards the distal end, mid femora
with more numerous and stouter spines than those of the hind ; anterior tibiae

keeled, the spines long and numerous, claw-hooks well developed, situated at

the extreme end of claws and of equal length, so that the latter appear redupli-

cated.

Wings rounded at the apex, the fore narrow, the hind very broad (the anal

border notched in the male, rounded in the female) ; in the forewing, 12-13

antenodal nervures, the final complete, 6 pOstnodals ; arc between the 2nd and
3rd antenodal nervures ; trigone in the liindwing well distal of arc ; both trigones

subequilateral, the hind larger than that of fore, both entire ; sectors of arc in

both wings fused for a long distance ; 1 cubital nervure in the forewing, 2 in the

hind ; subtrigone in the fore-wing 4-sided ; hypertrigone of forewing traversed

once, that of hind entire ; 1 or 2 supplementary nervures to the bridge ; 4th,

(nodal sector) and 5th (subnodal sector) nervures strongly curved opposite the

stigma ; 5a (Rspl) of great length, almost reaching the termen ; 7a (Mspl) obso-

lete ; 1 row of cells between it and the 5th nervure ; discoidal field narrow, of 1

row of pells to its inner two thirds, dilated at the termen ; anal loop small of

about 9 cells, stunted, its outer end a little distad of the outer line of trigone
;

8th (Cui.) nervure from the anal angle of the trigone ; membrane moderately

large ; stigma small (2 mm), lozenge-shaped.

Abdomen moderately long and slender, tumid at the base, 3rd to 6th attenu-

ated and cylindrical, (much compressed laterally in the female) 7th to 9th seg-

ments (in the female only) markedly dilated and depressed.

Anal appendages small, as long as the combined length of abdominal segments

9 and 10, subcylindrical, tapering.

Vulvar scale conspicuous, acuminate, ridged and traversed with striations at

its distal end.

The genus is an African one, represented by a single species only within Indian

limits.

10. Phyllomacromia nilgiriensis, Fraser, Bom., Nat., Hist., Jour., Vol. XXV,
Xo. 3, Jan., 1918.

Female. Abd. : 30 mm. ; hindwing : 32 mm. Male unknown.

Head ; ej'es rich ohve green above, bottle green beneath, labium and labrum

pale yellow, the former bordered with brown, the face lemon yellow, vesicle and

upper part of frons brilliant metalhc green.

Prothorax brown.

Thorax brilUant metallic green with a bright lemon yellow stripe on the sides

and another on the hinder border of the metepim^ron, both continued under the

abdomen to meet their fellows from the other side.

Legs black, the anterior four femora marked with yellow, more extensively in

the anterior pair.

Wings hyaline, faintly enfumed at the apices and saffronated at the base as

far out as the trigones ; stigma blackish brown ; membrane white.

Abdomen black with a lemon yellow, skull-hke marking on the dorsum of the

2nd segment. Anal appendages black, small.

Hah. Xilgiri Hills, South India. Describedfrom a single female specimen

taken above Kalar, 2000 feet, June 1917. This specimen was depositing eggs

in a marsh, in mud covered with a thin film of water and amidst the dense shade

cast by a forest of gigantic colladiums.
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Genus

—

Idionyx, Selys.

Fig. 5. Wings of Idionyx optata, female, (x 3).

Head large, globular ; eyes broadly contiguous ; occiput small ; vesicle promi-
nent.

Prothorax small, posterior lobe small, entire.

Thorax small, narrow, finely hairy.

Abdomen moderately long and slender, laterally compressed, the base a little

tumid, the terminal segments dilated (but not so in the female). Oreillets pre-

sent on the sides of the 2nd abdominal segment, with equal divisions.

Wings : the fore narrow, the hind very broad, notched at the base in the male,
rounded in the female ; all trigones entire, subequilateral, that of hindwing,
distad of arc, which is situated in the forewing between the 1st and 2nd antenodal
nervures ; sectors of arc fused for a long distance ; antenodal nervures in the fore-

wing 11 to 14, postnodals 5 to 7 ; hypertrigone in the foremng traversed once,

that of hind entire ; subtrigone of forewing one-celled and 4 sided ; 1 cubital

nervure in the forewing, 2 in the hind ; 2-3 supplementary nervures to the bridge
in both wings ; only 1 row of discoidal cells for nearly as far as the termen (con-

siderably longer than in Fhyllomacromia) ; 4th (nodal sector) nervure moderately
convex beneath the stigma ; 5a (Rspl) strongly developed in the hindwing, 7a
(Mspl) obsolete ; 1 row of cells between 5 (subnodal sector) and 5a ; anal loop
short and stunted, its outer Hmit in line with the outer end of the trigone, com-
posed of 7-8 cells ; anal border broadly rounded in the female, notched in the
male ; stigma small, sublozenge-shaped ; membrane small.

This genus is closely related to Phyllotnacromia by the form of the trigones and
the single row of discoidal cells but in Phyllomacromia the abdomen of the female
is dilated and the wings present a few different characters, viz., the arc is situated

between the 2nd and 3rd antenodal nervures (instead of between the 1st and
2nd as in Idionyx), and the single row of discoidal cells runs for a much
shorter distance than in Idionyx.

11. Idionyx optata, Selys, Buul. Acad. Belg. XLV, 1878.

Id. Ann. Mus. Genov, 1891.

Martin, loc. cit. 1906.

Abd. : c? 32-33 mm., 2 32 mm. : hindwing: J 32-33 mm., 2 32 mm.
Male : head ; labium and labrum yellow, the latter bordered with greyish

brown, epistome and elypeus olivaceous, upper part of front and the vesicle

metallic green ; occiput and back of eyes glossy black, the latter presumably,
some shade of emerald or bottle green during life.

Prothorax dark olivaceous.
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Thorax dark metallic green marked with yellow as follows :—a short, ante-
humeral, cuneiform spot not extending upwards for half the height of the front

of thorax, 2 lateral bands, one under each wing, the first passing up between the
bases of the wings to traverse the tergum and connect up with its fellow from the
opposite side, the second on the metepimeron and bordered behind with black.

Beneath black, the middle of chest, longitudinally yellow.

Wings slightly rounded, hyaline, reticulation black, shghtly tinted with saffron

at the extreme bases of hindwings, which are very broad ; stigma small, black

(2 mm.) ; in the forewing 11-13 antenodal nervures and 6-7 postnodals ; membrane
rather long, black.

Abdomen cylindrical, a little tumid at the base, the borders of 7-9 a little

dilated, glossy black marked with yellow.

A dorsal, yellow band on the 1st segment and the sides of 1 to 3, the apical

end of the 8th also yellow. 10th segment very short, flexed on the 9th so that the

articulation gapes widely above, pale brown in colour. On the dorsum of this

segment, is seen a pyramidal tubercle inclining towards the apical end of abdomen.
Anal appendages black, as long as the 9th and 10th segments taken together,

the superior subcjdindrical, tapering and ending in a downward directed point

just before which is a robust, pointed sjiine ; inferior one-fourth longer than the

superior, with a blunt, straight point at the end and with a triangular spine at

about its middle.

Legs slender, femora black, tibiae and tarsi pale yellow.

female similar to the male but the wings are more tinted with saffron at the

base where they are broadly rounded. The small, "
, "-like, antehumeral spots

are oblong, not cuneiform. The abdomen is more slender, a little compressed

laterally and not dilated at the end, black with a ^ngitudinal yellow band on

the dorsum of the 2nd segment, a basal annule and the dorsal carina, of the 3rd

yellow.

Legs dark brown, the anterior pair of femora and the tibiag and tarsi yellow.

Anal appendages short, separated by a rounded protuberance, coated with

yellow hairs.

Hah. Khasia Hills, Assam. Type male collected by Mr. Atkinson. Closely

resembles the following species, yolanda, but the male has a spine on the superior

appendages and the inferior are longer and also furnished Avitli a submedian

spine, finally, the dorsal, pyramidal tubercle on the 10th abdominal segment is

directed towards the apical end of abdomen.
The females of the two species are almost impossible to distinguish with

exactitude.

12. Idionyx yolanda, Selys, Bull. Acad. Belg. (2), XXXI, 1871.

Id. Ann. Mus. Genov., 1891.

Martin, loc. cit.

Abd. : 6 31 mm., $ 27 mm. ; hindAving: o 30 mm., $ 29 mm.

Male : head : labium and labrum citron yellow, the latter finally bordered

with black ; rest of face glossy black changing to dark metallic green on frons

and vesicle, except for a yellow mark on the centre of the rhinariirm. Back of

eyes glossy black ; eyes presumably some shade of green in the living state.

Prothorax dark olivaceous.

Thorax dark metallic green or blue, marked with bright yellow as follows :—

an isolated, antehumeral spot, shaped like a "
,
", not extending upwards for half

the heicxht of the thorax, 2 lateral bands, one under each wing, the posterior of

which fs bordered below and behind with black. Black beneath, the centre of

chest longitudinally yellow.
, , . j ... r. ^ ^,

Wings slightly rounded, notched at the base, a little tinted with saffron at the

extreme base of the hindwings which are a little narrower than in optaUi, •

reticulation black; stigma small, black (2 mm); in the fore\ving, 13-14 antenodal

nervures and 5-6 postnodals ; membrane moderately large, black.
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Abdomen cylindrical, a little tumid at the base, the border of 7 to 9 a little

dilated. Glossy black with a dorsal spot of j^ellow on the 1st segment, a longi-

tudinal, tapered spot on the dorsum of 2nd, continued very finely on the 3rd,

the sides of 1 to 3 are also yellow, as is also, finely, that of the 7th 10th segment
very short, flexed on the 9th, with its articulation gaping widely above and a

pale brown in colour. On its dorsum, is a similar pyramidal protuberance to

that seen in optata, but its point is turned slightly back in the direction of the

base of abdomen.

Anal appendages black, as long as the 9th and 10th abdominal segments taken

together, superior subcylindrical, thickened at the base, very tapered afterward,

ending in a blunt point, abruptly bent downward. The inferior nearly as long,

seen in profile, it resembles the superior, slightly curved throughout its length

but more strongly so, apically, coated with short, yellow hairs. From above,

the base is broad, tapering afterwards to a point, which has a short, rounded
bosse just before it.

Legs slender, femora black, trochanters, tibise and spots on the tarsi yellow.

Female closely resembles the male but the wngs are a little enfumed and more
saffronated at the base. The labrum is not bordered with black ; the yellow,

antehumeral marking is absent but in this part of thorax, the area is pale brown
as far out as the humeral suture.

Abdomen slenderer, compressed laterally, black. (In the Singapore type

specimen, the dorsal line on the first two segments is absent), the lateral

borders of segments 1 to 8 are finely yellow but broader on the first 2. The
8th and 9th segments very short. Vulvar scale black, very short, rounded,

projecting and spout-like.

Anal appendages small, subcyhndrical, thick, separated by a small, rounded
protuberance which terminates the abdomen.

Legs black, femora pale blackish brown.

Hab. Karen Mts., Upper Burma. Female type from Singapore, collected

by Mr. Alfred Wallace ; male type collected by Mr. Fea 19th June and a paratype

female on the 19th April, now in the Selysian collection.

13. Idionyx corona, sp. nov. M.S., Memoirs of Pusa.

A single female from the Babaruddin Hills, Mysore , 4,700', 1-6-1916, coll.

Ramakrishna.
Abd. 22 mm. Hindwing 38 mm. (The last 5 segments of the abdomen are

missing, the probable length of the whole would be about 40 mm.).

Head : eyes large and globular, probably deep sea blue in life, now reddish

brown, moderately fused. Occiput small, black with a tuft of stiff, black hairs

in the middle line and fringed behind with long, yellow hairs, this fringe being

continuous round the posterior margin of the eyes. Vesicle remarkably deve-

loped into a long, elevated spine shaped like the double crown of ancient Upper
and Lower Egypt and 2'75 mm. in length, bluish black. Frons with a deep
fissure, bronzed green or bluish green above and in front ; epistome black

;

labium yellowish at the base, broadly blackish brown along the border as is also

the labrum.

Thorax bronzed green marked by a narrow, bright yellow, lateral stripe

which traverses the spiracle. The posterior border of the metepimeron bright

yeUow. Above blackish brown, unmarked.
Wings enfumed diJBfusely around the areolar network, the centres of the cells

being clear. A diffuse saffronation along the costa as far as the stigma and most
markedly at the base. Membrane white tinged with brown posteriorly. Stigma
black, unbraced, not quite 3 mm.
A single row of discoidal cells nearly as far as the node. Hypertrigone tra-

versed once in the forewing, entire in the hind. Arc at the 2nd antenodal nervure.

Loop 11 cells. Only 2 rows of cells posterior to Cui
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8 13 12 7
Nodal index :

—

^^ ~-^ Cui angulated at its origin in the hindwing and

rather lost in the general net-work in the right wing.

Abdomen black or bronzed black, unmarked save for a fine, mid-dorsal,

apical, yellow line on the 2nd segment.

Legs black, coxie yellow, tibi;e yellowish or pale brown on the extensor

surfaces. Moderately long and slim. Hind femora with a row of closely-

set, long, evenly sized, fine spines. Tarsal claws bifid.

14. Idionyx ornata, sp. nov. M.S., Memoirs of Pusa.

A single female from Shillong, 2-6-1920, coll.. T. B. Fletcher.

Taken in dense jungle and difficult to see in flight.

Abd. 38 mm. Hindwing 36 mm.
Head relatively lai'ge ; face brownish yellow, the upper part of frons a deeper

colour and slightly metallic ; labium reddish brown, dark ; vesicle dark yellow

highly developed and projecting as a blunt spine but not to the same extent

as in the former species. Eyes probably deep blue during life but now reddish

brown ; occiput small, black.

Thorax small, metallic green, marked with bright yellow as follows :

—

Antehumeral, oval spots not extending beyond halfway to the alar sinus,

well defined and pointed below ; alar sinus yellow ; a lateral, broad stripe

and the posterior border of the metepimeron more or less broadly yellow.

Above blackish but crossed by a yellow stripe which connects up laterally witli

the yellow stripes.

Legs slim, coxte yellow, femora and tarsi black; tibiie bright yellow with

black spines.

Abdomen long, laterally compressed, broadening towards the anal end,

shiny black, the ventral borders of segments, 2, 3 and 8 marked with bright

yellow. The dorsum of the 2nd broadly, and that of the 3rd and basal half

of the 4th finely marked with pale yellow. Anal appendages short, pointed,

black.

Wings hyaline, saffronated at the bases only as far as the 2nd antenodal

nervure. Membrane white ; stigma black, covers 2J cells.

9 13 13 8
Nodal index :— ' '

. One row of discoidal cells nearly as far as the

node in the right forewing, beyond the node in the left forewing ;
hypertri-

gones traversed twice in the forewings, once in the hindwings ; 3 rows of cells

posterior to Cui in the forewing ; 13 to 16 cells in the loop.

{To be continued.)
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HAND-LIST OF THE '' BIRDS OF INDIA."

BY

E. C. Stuart Bakek, f.l.s., f.z.s., m.b.o.u.

Part III.

Family Laniid^.

628. (469) Lanius excubitor iahtora. The Indian Grey Shrike.

Collurio Iahtora Skijes, P.Z.8., 1832, p. 86 (Deccan).

Breeding tropical India.

629. (470) Lanius excubitor pallidirostris. The Allied Grey

Shrike.

L. pallidirostris Cassin., P. Acad. Phil, v., p. 244 (1852),

{East Africa).

Breeding N. Baluchistan, Turkestan.

630. (471) Lanius excubitor aucheri. Bonaparte's Grey Shrike.

L. aucheri Bonpte. Rev. Zool., 1853, p. 294 {Persia).

Breeding Palestine to Persia.

631. (472) Lanius excubitor przewalskii. Bogdanow's Grey

Shrike.

L. prezwalskii Bogd. Wur. der Russ. Faun., p. 147 (1881),

{Tashkent).

Breeding E. Turkestan, Tian Schan, etc.

Lanius vittatus. The Bay-backed Shrike.

Valenc. Diet., Sci. Nat. xi., p. 227 (1826), {Pondicherry).

Lanius colluroides. The Burmese Shrike.

Less. Voy., Belang, p. 250 (1834), {Pegu).

Lanius nigriceps nigriceps. The Indian Black-

headed Shrike.

Collurio nigriceps Frank, P.Z.8., 1831, p. 117 {Ganges,

Calcutta-Benares).

Breeding N. E. India and Burma.

635. (476) .
Lanius nigriceps longicaudatus. The Siam Black-'

headed Shrike.

L. longicaudatus 0-Grant, Nov. Zoo. ix., p. 480 (1902),

{Siam), {Bangkok).

Siam and Peninsular Burma.

636. (476) Lanius schach erythronotus. The Rufous-hacked

Shrike.

Collurio erythronotus Vigors, P.Z.8., 1831, p. 42 {Hima-

layas), {Lucknow).

N.-W. India to Eastern Bengal.

632.
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637. (476) Lanius schach caniceps. The Southern Rnfous-

backed ShriJce.

L. caniceps Blyth, J.A.S.B., xv., p. 302 (1846), {South

India).

Southern India and Ceylon.

638. (477) Lanius schach tephronotus. The Grey-backed

ShriJce.

Collurio tephronotus Vigors, P.Z.S., 1831, p. 43 (Himala-

yas), (Gyantse).

Breeding C4arh\v'al to E. Tibet and W. China.

639. (478) Lantus collurio. The Red-backed Shrike.

Linn. S.N., p. 94 (1758), {Euro])e, Sweden).

Straggler into India.

640. Lanius senator niloticus. The Eastern Woodchat

Shrike.

Enneoctonus niloticus Bonpte. Rev. Zool, 1853, ?j. 439 {The

White Nile).

Breeding Palestine to Persia.

641. (482) Lanius cristatus cristatus. The Brown Shrike.

L. cristatus Linn., S.N., p. 93 (1758) {Bengal)..

. Breeding Siberia, L. Baikal to Amur, Assam Hills.

642. (479) Lanius cristatus isabellinus. The Pale Brown

Shrike.

L. isabellinus Hemp. <£; Ehr., Sijmb. Phys. Aves., fol. e., note,

(1828), {Kumfuda, Arabia).

Breeding E. Turkestan, Mongolia, etc,

643. (480) Lanius cristatus phoenicuroides. The Rufous

Shrike.

L. phoenicuroides Severtz., Jour, fur Orn., 1873, p. 347

{Tschimlcent).

Breeding Transcaspia to Baluchistan, Quetta.

644. (481) Lanius cristatus lucionensis. The Philippines

Shrike.

L. lucionensis Linn., 8.N., p. 135 (1766), {Luzon).

Breeding N. China to Korea. Straggler into Burma, etc.

645. (483) Lanius tigrinus. The Thick-billed Shrike.

Drapiez, Diet. Class. Hist. Nat. xii., p. 523 (1828), {Java).

646. (484) Hemipus picatus picatus. The Black-backed Pied

Shrike.

Muscicapa picata Sykes. P.Z.8., 1832, ?x 85 {Decmn), India.

S. of the Himalayas and S. Burma.

647. (485) Hemipus picatus capitalis. The Brotcn-backed Pied

Shrike.

Muscicapa capitalis McClelland P.Z.S., 1839, 2^. 157 (Assam).

Himalayas, Garhwal to Assam, N. Burma and Shan

States.
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648. Hemipus hirundinaceus- The Malay Pied Shrike.

Muscicapa birundinacea Temm. PI. Col. in., p. 51 (1824),

(Java).

Straggler, Siam and -Burma and once M. Cacher.

649. (486) Tephrodornis pelvicus pelvicus. The Nepal Wood
Shrike.

Tenthea pelvica Hodg. Ind. Rev. I., p. 477 (1837), (Nepal).

Himalayas, Nepal to Assam and Burma.

650. (487) Tephrodornis pelvicus sylvicola. The Malabar

Wood Shrike.

T. sylvicola Jerd. Madr. Joiir. L. 8. x., p. 236 (1830),

(Malabar Coast).

S. W. India, Belgaum to Travancore.

651. (488) Tephrodornis pondicerianus. The Common Wood
Shrike.

Muscicapa pondiceriana Omel. 8. N., i., p. 939 (1789),

(Po7idicheri-y).

652. (489) Platylophus ardesiacus. The Jay Shrike.

Lophositta ardesiaca Cahanis, Mus. Hein i., p. 219 (1850),

(82imatra).

653. (490) Pericrocotus specio^^us speciosus. The Indian

Scarlet Minivet.

Turdus speciosus Lath. Ind. Orn. i., p. 363 (1790), (India),

(Darjiling).

Northern India to East Assam, North of Brahmapootra.

654. (491) Pericrocotus speciosus fraterculus. The Burmese

Scarlet Minivet.

P. fraterculus 8winh., Ibis., 1870, p. 244 (Hainan).

Assam, South of Brahmapootra, Burma, W. Siam, S. China

to Hainan.

655. (492) Pericrocotus speciosus andamatiensis. The 'Anda-

manese Scarlet Minivet.

P. andamanensis Ti/tler, Beavan, Ibis, 1867, p. 322 (Anda-

mans).

Andamans only,

656. (493) Pericrocotus speciosus flammifer. Davison's

Scarlet Minivet.

P. flammifer Hume, 8tr. Feath. Hi., p. 321 (1875),

(Pakchan, 8. Burma).

Nwalabo, Tennasserim, Southwards.

657. (494) Pericrocotus speciosus flammeus. The Orange

Minivet.

Muscicapa flammea Forster, Ind. Zool, p. 25 (1781), (Tra-

vancore).

Western Ghats of South India.
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*6s8. (495) Pericrocotus brevirostris brevirostris. The Short-
hilled Minivet,

Muscipeta brevirostris Vigors, P.Z.S., 1831, js. 43 (Mussoorie).
Chitral to Central Nepal.

659. (495) Pericrocotus brevirostris affinis. The Assam
Short-hilled Minivet.

Pericrocotus alfinis IlcClelland, P.Z.S., p. 156, (1839).
(Assam).

E. Nepal to Shan States.

660. (496) Pericrocotus brevirostris neglectus. Hume's
Minivet.

Pericrocotus neglectus Hume, Str. Feath. v., p. 171 (1877)
{Tennasserim).

Tennasserim.

661. (497) Pericrocotus igneus. The Fiery Minivet.
Blyth, J.A.8.B. xv., p. 309 (1846), {Malacca).

Tennasserim and Southwards.

662. (498) Pericrocotus Solaris. The Yellow-Throated Minivet
Blyth, J.A.8.B., xv., p. 310, (1846), Nepal to Tennasserim.

'

663. (499) Pericrocotus roseus roseus. The Rosy Minivet.
IMuscicapa rosea VieilL, Nouv. Diet. (THist Nat xxi

jy. 486 (1818), {Bengal).

Himalayas and Burma to Tennasserim.

664. (500) Pericrocotus peregrinus perigrinus. The Small
Minivet.

Parus peregrinus Li7in., 8.N. i., p. 342 (1766), {no locality),

{ Umbala).

N.-W., W. and Central India to Bengal, Oudh and Behar.

664. (500) Pericrocotus peregrinus vividus. The Burmese
Small Minivet.

Stuart Baker, Bull. B.O.C. xl, p. 114 (1920), {Uttaran
River, Burma).
Assam and E. Bengal, Burma, Siam and Cochin China.

665. (500) Pericrocotus peregrinus malabaricus. The Ma-
labar Small Minivet.

Parus malabaricus Gmel. Syct. Nat. i, p. 1012 (1789),
{3Ialabar).

South India and Ceylon.

* Bangs and Phillips (Bull. Mus. Coiup. Zool. Iviii., p. 283, 1914,) have made the
type locality of P. brerirostris " The Eastern Himalayas," but this camiot be
correct. This Minivet was described by Vigors as one of a collection of birds
received from the Himalayas and in this collection are sjxicimens of such purely
Western forms as Carduelis spinoides and Picus auriceps. McClelland fully

appreciated this when he very properly described the Assam bird and his name
of affinis must stand wliilst the type locality for irevirostris must be somewhere
in the Western Himalayas for which reason I designate Mussoorie.



696 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXTI2.

666. (500) Pericrocotus peregrinus pallidas. The Sind Small

Minivet.

Stuart Baker, Btill. B.O.C. xL, p. 115 (1920), {Larkhana,

Sind).

Sind and extreme N.-W. India and (?) Mt. Abu.

667. (501) Pericrocotus erythropygius. The White-helUed

Minivet.

Muscicapa erythropygia Jerd., Madr. Jour., L. S. xi.,

p. 17 (1840).

Central India, S. to Nilgiris, E. to Tirhut and W. to Sind.

668. (502) Pericrocotus albifrons. Jerdon's Minivet.

Jerdon, Ibis, 1862, p. 20 (Upper Burma), (Thayetmyo).

Upper Burma to Tounghoo.

669. (503) Pericrocotus cinereus. The Ashy Minivet.

Lafresn. Rev. Zool. viii., p. 94 (1845), {Luzon, Phillippines).

Winter Visitor to Burma.

670. (504) Pericrocotus canton ensis. Sivinhoe's Minivet.

Swinhoe, Ibis, 1861, p. 42 (Canton, China).

Rare winter migrant to S. Burma.

671. (505) Campophaga melanoschista melanoschista. The
Dark Grey GucJcoo-Shrike.

Volvocivora melanoschistus Hodg., Ind. Rev. i., p. 328

(1837), (Nepal).

N. India, Murree to Eastern Assam.

672. (506) Campophaga melanoschista melanoptera. The
Pale Grey Cuckoo-Shrike.

Ceblepyris melanoptera Bupp., Mus. Senckenb. Hi., p. 25

(1846), (Bengal).

The greater part of Burma, Shan States and ( ? ) N. Siam.

673. Campophaga melanoschista intermedia. The
Siam Cuckoo-Shrike.

Volvocivora intermedia Hume, Str. Feath. v., p. 205 (1877),

(Tennasseritn).

Tennasserim, Siam and Malay States.

674. (507) Campophaga timbriata neglecta. The Stnall

Cuckoo-Shrike.
Volvocivora neglecta Hume, Str. Feath. v., p. 203 (1877),

(S. Tennasserim).

075. (508) Campophaga sykesii. The Black-headed Cuckoo-
Shrike.

Lalage Skyesii Strickl., A.M.N.H. (L.) xiii., p. 36 (1844)
(Calcutta).

There remains a considerable ' amount of work to be done in regard to fho
Mimvets, their geographical distribution and variation.
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66. (509) Campophaga terat. The Pied Cuckoo-Shrike.
Turdus terat Bodd., Tabl. PL Enl, p. 17 (1783), {Camorta),

Nicobars.

til. (510) Qraucalus macei macei. The Large Cuckoo-Shrike.
G. macei, Less., Traite, p. 349 (1831), {Bemjal).

Continental India, S. of Himalaj-as, Nepal to W. Assam.

678. (510) Qraucalus macei nipalensis. The Himalayan Large
Cuckoo-Shrike.

G. nipalensis Hodg., Ind. Rev., p. 327 (1837), (Nepal).
Nepal to W. Assam, N. Behar and N.-E. Bengal.

679. (510) Qraucalus macei layardi. The Ceylon Large Cuckoo-
Shrike.

G. layardi Blyth, Ibis, 1866, p. 368 (Ceylon).

Ceylon.

680. (510) Qraucalus macei siamensis. The Siamese Large

Cuckoo-Shrike.

Stuart Baker, Bull. B.O.C. xxxviii., p. 69 (1918), (Mi-
Nam-Kabren).
Burma, Siam, Chin and Kacliin Hills, E. Assam.

681. (511) Qraucalus dobsoni. Dobson's Cuckoo-Shrike.
Ball, J.A.S.B. xli., PL it., p. 281 (1872), (Andama7is).

Sub-family Artamin^.

682. (512) Artamus fuscus. The Ashy Swallow-Shrike.
Vieill, Nouv. DicL d'His. xvii., p). 297 (1817), (Bengal).

683. (513) Artamus leucorhynchus humei.

Hume's White-nmijjed Swallou'-Shrike.

Streseman, Nov. ZooL xx., p. 291 (1913), (S. Andamans).

Family Oriolid^.

684. (514) Oriolus indicus indicus. The Black-najjed Oriole.

0. indicus Jerd. III. Ind. Orn. PL 15 (Continental India).

Breeding, China and (?) N.-E. Himalayas.

685. (515) Oriolus indicus tenuirostris. The Burmese Black-

naped Oriole.

O. tenuirostris Blyth, J.A.S.B. xv., p. 48 (1846), (Central

India).

Breeding, China, Siam, N.-E. India and Central India.

686. (516) Oriolus indicus macrourus. The Nicobar Black-

naped Oriole.

O. macrorus Blyth, J.A.S.B. xv., p. 46, p. 370 (1846).

(Nicobars).
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687. (517) 0rio\us\na\cns3indsimeinens\s. The AndarnanBlack-
naped Oriole.

0. andamanensis Tytler, Beavan, Ibis, 1867, p. 326 {S. !

Andamans).
Andamans.

I

688„ (519) Oriolus oriolus oriolus. The Ewrojjean Oriole.

Coracias oriolus Linn., 8. N. ed. i., p. 107 (1758), .,

(Siveden).
i

A straggler into N.-W. India.
j

689. (518) Oriolus oriolus kundoo. The Indian Oriole.

0. kundoo Sykes, P.Z.8., 1832, p. 27 (Deccan).
\

India and Burma.
i

690. (520) Oriolus xanthonotus. The Malay Black-headed

Oriole.

Horsf., Trans. Linn. Soc. xiii., p. 152 (1821), (Java). '<

69 ». (521) Oriolus luteolus luteolus. The Indian Black-headed

Oriole. i

Sturnus luteolus Linn., S. N., x. ed. i, p. 167 (1758) i

(Bengal).
1

India, Northern Burma and Siam.
]

* 692. (521) Oriolus luteolus thaiacous. The Siamese Black-
;

headed Oriole.
]

Hartert, Bull. B.O.C., No. ccxxxiii., p. 63 (1918), (Koh Laic
]

Siam). >

South Siam and E. Tennasserim. i

693. (522) Oriolus trailii The Maroon Oriole. 1

Pastor trailii Vigors, P.Z.S., 1831, p. 175 {Himalayas)-
\

(Darjiling). .

Family Eulabetid^.

694. (523) Eulabes religiosa. The Southern Grackle.

Gracula religiosa Linn., S. N. i., p. 154 (1766), (Asia),

(Travancore).

695. (524) Eulabes intermedia intermedia. The Indian Gi'ackle.

Gracula intermedia A. Hay, Madr. Jour. L. S. xiii., Pt.

a., p. 157 (1844), (Cachar).

Himalayas, Kumaon to Assam, Burma and Siam.

696. (524) Eulabes intermedia andamanensis. The Andaman
Grackle.

Eulabes andamanensis Tytler, Beavan, Ibis, 1867, p. 331

{Aiidamans).

Andamans and Nicobars.

* This is a rather doubtful sub-species, as individual variation is very great.
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697. (525) Eulabes intermedia javana. The Malay GracUe.
Eulabes javanus Cuvier, Regne Anim. {., p. 377 (1829)^'^

(Java).

Extreme South of Siam and Burma to Java, etc.

698. (526) Eulabes ptilojjenys. The Ceylon Gmchle.
Gracula ptilogenys Bhjth, J.A.S.B. xv., p. 285 (1846),

(Ceylon).

699. (527) Calornis chalybeius. The Glossy Calomis.
Turdus chalybeius Horsf., Trans. Linn. Soc. xiii., p. US

(1821), (Java), (Sikkim).

700. (261) Psaraglossa spiloptera. The Spotted-winged Stare.
Lamprotornis spilopterus Vigors, P.Z.S., 1831, p. 35 {Hima-

layas).

Family Sturnid.?:.

701. (528) Pastor roseus. The Rose-coloured Starling.
Turdus roseus Li^m., Sys. Nat., ed. x., i., p. 170 (1758)

{Lapland).

702. *(529) Sturnus vulgaris humii. The Himalaijan Starling.
Sturnus humii Brooks, Sir. Feath. viii., p. 207 (1873),.

{Larkhana).

Breeds Kashmir to Nepal and Garhwal.

703. (530) Sturnus vulgaris porphyronotus. The Central

Asia7i Starling.

S. porph>Tonotus Sharpe, Ibis, 1888, p. 438 {Yarkand).
Breeds Turkestan, Tianschan.

704. (531) Sturnus vulgaris minor. The Small Indian Starling*

Sturnus minor Hume, Str. Feath., viii., p. 207 (1873)>

{Sind).

Resident Sind.

705. J^^jJ
I Sturnus vulgaris poltaratzskii, Finsch's Starling,

(poo) J

S. poltaratzskii Finscli, P.Z.S., 1878, p. 713 (Lalce Marka-
Kid, Altai).

? Breeds Krasnayarik to L. Baikal.

706 '531:) Sturnus vulgaris nobilior. Zf^me's /Stor/w^.

S. nobilior Hume, Str. Feath., 1879, p. 175 (Kandahar).

Breeds E. Persia and Afghanistan.

707. (534a) Sturnus vulgaris dresseri. Dresser's Starling.

S. purpurescens dresseri Buturlin, Om. Jahrh., 1904, 208

(Askabad).

Samarkand. Straggler into India.

* See Hartert; Novitates Zoologies xxv., p. 327 (1918).
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708. (5346) Sturnus vulgaris dzungaricus. Buturlin's Starling.
|

S. dzungaricus Buturlin, Orn. Jalirh., 1904, p. 208 {Dzun- j

garia).
\

? Breeds Dzungaria. •

]

1

709. (535) Spodiopsar cineraceus. The Grey Starling.
;

Sturnus cineraceus Temm.,Pl. Col., 556(1832), {Japan). !

*7io. (536) Sturnia turdiformis. The Chinese Myna.
\

Pastor turdiformis Wagler, Sijst. Av. Pastor, sp. 15 (1827),

(China). i

711. (538) Sturnia raalabarica malabarica. The Grey-headed
\

Myna. i

Turdus malabaricus Gmel. Syst. Nat. L, p. 816 (1789), {Ma-
\

lobar). I

Breeding N. and E. of Mount Abu.
j

713. (537) Sturnia malabarica biythii. BlytJis Myna.
Pastor blythii Jerd., Madr. Jour. L.S. xin.,p. 133 (1844),

\

{Malabar). i

Breeding S. and W. of Mount Abu. ;

713. (539) Sturnia malabarica nemoricola. The White-winged
\

Myna. I

S. nemoricola Jerd., Ibis, 1862, p. 22 {Thayeimyo, U. I

Burma).
]

Breeding Siam, Pegu and IMalay Peninsula.
j

714. (540) Sturnia malabarica andamanensis The Anda-

man Myna.
,|

Temenuchus andamanensis Tytler, Beavan, Ibis, 1867, p. *

329 {Andamans). i

Andamans and Nicobars. i

715. (541) Sturnia malabarica erythropygia. The Nicohar
\

Myna.
,<

S. erythropygia Blyth, J.A.S.B. xv., p. 34 (1846), {Car-
]

Nicohars). ;

Car-Nicobars. •

i

716. (541) Sturnia malabarica katchalensis.i2^c72WO'W(^'sMywa.
\

S. erythropygia katchalensis Richmond, Pro. U.S. Nat. Mus
j

XXV., p. 2QZ {\202), {Katchal).

Katchal Island. '

717. (542) Agropsar sturnina. The Daurian Myna. >

Gracula sturnina Pall. Reise Russ. Reich. Hi., p. 695 (1776), :

{Dauria).
;

i

718. (543) Ampeliceps coronatus. The Gold-crested Myna. ':.

Blyth, J.A.S.B. xi., p. 194 (1842), {Tennasserim).
'

* Oriolus sinensis, Gmelin is preoccupied by Lm. Syst. Nat. 1766, p. 160.
[
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719. (544) Temenuchus pagodarum. The Black-headed Mym.
Turdus pagodarum Gmel., Si/st. Nat. i., p. 816 (1789),

(Malabar).

720. (545) Sturnornis senex. 'The White-headed 3hjtia.

Heterornis senex Temm. Bonap., Consp., Av. i., p. 419
(1851), {Bengal).

721. (546) Qrauculipica nigricollis. The Black-necked Mijm.
Gracula nigiicollis Payk., Stockholm Acad. Hand-L.

xxviii., p. 291 (1807), (China).

722. (547) Qrauculipica burmanica burmanica. Jerdon's

Myna.
Sturnia burmanica Jerd., Ibis, 1862, p. 21 (Thayetmyo,

U. Burma).

Western and South Burma.

723* (547) Qrauculipica burmanica fuscogularis. Salvadori's

Myna.
Poliopsar fuscogularis Salvadori, Ann. Mus. Civ. Gen. (2)

vii.,2). 364 (1889), (Karennee).

East Burma and Siam.

724. (548) Qrauculipica leucocephala leucocephala. Hume's
Myna.
Acridotheres leucocephalus Gigl. <£• Salv., Aiti. B. Ace. v.,

p. 273 (1870), J}- 185 (Siam).

Cochin China, Siam and S. Shan States.

725. (548) Qrauculipica leucocephala annamensis. Well's

Myna.
Wells Bull.B.O.C. xxxix., p. 78 (1919), (Nhatrang, Annam)
Annam and N. Shan States.

726. (548) Qrauculipica leucocephala incognita. Hume's
' Myna.

Sturnia incognita Hume, Sir. Feath. viii., p. 396 (1879),

(Tennasserim).

Tennasserim and South Burma.

727. (549) Acridotheres tristis tristis. The Common Myna.
Paradisea tristis Linn., Syst. Nat. i., p. 167 (1766), (?

Phillippines).

India and Burma.

728. (550) Acridotheres tristis melanosternus. The Com-

mon Ceylon Myna.
A. melanosternus Legge, A.2I.N.H. (5) Hi., p. 168 (1879),

(Ceylon).

Ceylon.

* This appears to be a good sub-species, though not hitherto generaUy admitted.
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729. (551) Acridotheres ginginianus. The Bank Myna.
Turdus ginginianus Lath., Ind. Orn. ?., 2^. 362 (1790)

(India), (Nadia).

730. (552) i^thiopsar fuscus fuscus. The Indian Jungle

Myna.
Pastor fuscus Wagl, Syst. Av. Pastor, Sp. 6 {IS21), (India),

(E. Bengal).

India generally, not Assam.

731. (553) yEthiopsar fuscus grandis. The Burmese Jungle

Myna.
Acridotheres grandis Moore, Horsf. <£ M. Cat. ii., p. 537

(1856-8), (Sumatra), (
Tennasserim).

South Burma and Malay Peninsula and Siam.

732. (553) y^thiopsar fuscus infuscatus. The Assam Jungle

Myna.
Stuart Baker Bull. B.O.C. xxxviii., p. 70 (1918), (L.

Chindwin).

Assam, Manipur, Cachar, N. Burma.

733. (554) /Cthiopsar albocinctus. The Collared Myna.
Acridotheres albocinctus Godw.-Aus. Wald. Ibis, 1876,

p. 251 (Manipur).

Manipur and Burma.

734. (555) Sturnopastor contra contra. The Pied Myna.
Sturnus contra Linn., Syst. Nat. i., p. 290 (1766), (India),

(Calcutta).

India and N. Assam.

735. (556) Sturnopastor contra superciliaris. The Burmese

Pied Myna.
S. superciliaris Blyth, J.A.S.B. xxxii., f. 11 (1863),

(Burma), (Rangoon).

S. Assam and Burma.

736. (556) Sturnopastor contra floweri. The Siamese Pied

Myna.
S. floweri Bull. B.O.C. vii., p. 17 (1897), (Siam), {Bwngliol,

Siam).

Siam and E. Tennasserim.

Family Muscicapid^.

737. (557) Muscicapa striata neumanni. The Eastern Spotted

Fly-Catcher.

Poche, Orn. Monats., 1904, p. 26 (Turkestan).

738. 558) Hemichelidon sibirica cacabata. The Himalayan

Sooty Fly-Catcher.

Muscicapa sibirica cacabata Penard, Pro. N.E. Zool. Chib

vii., p. 21 (1919).
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739. (559) Hemichelidon cinereiceps. The Ferruginous Fly-

Catcher.

Hodg., P.Z.S., 1845, p. 32 (Nepal).

740. (560) Siphia strophiata. The Orange-gorgeted Fly-Catcher.

Hodg., Ind. Rev. L, p. 651 (1837), {Nepal).

741. (561) Siphia parva parva. The European Red-hreasted

Fly-Catcher.

Muscicapa parva BechsL, Oetrue Ahhild. heft (2), p. 26

(1793), {East Holland).

Breeding N. Euro]3e and W. Siberia, N. Tibet and Ladak.

742. (562) Siphia parva albicilla. The Eastern Red-breasted

Fly-Catcher.

Muscicapa albicilla Pall., Zoogr. Rosso-Asiaf. i., p. 462

(1827), {Dauria).

Breeding Eastern Siberia.

743. (56.3) Siphia parva hyperythra. The Indian- Red-

hreasted Fly-Catcher.

S. hyperythra Cah. J.F.O., 1866, p. 391 {Ceulon).

Breeding Himalayas.

744. (564) Cyornis cyaneus. The White-tailed Blue Fly-Catcher.

Muscitrea cyanea Hume, Str. Featli. v., p. 101 (1877),

{Muletjit Mt.)

Tennasserim and Malay Peninsula.

745. (565) Cyornis erythacus hodgsonii. The Rusty-breasted

Blue Fly-Catcher.

Siphia hodgsonii Verr. Nouv. Arch. Nus. Par. vL, Bull, p.

34 (1870), {Moupin).

Assam, S. of Brahmapootra, N. Burma and S. in winter.

746. (566) Cyornis hyperythrus. The Rufous-breasted Blue

Fly-Catcher.

Muscicapa hyperythra Blyth, J.A.S.B. xL, p)- 885 (1842),

{India).

747. (567) Cyornis leucomelanurus leucomelanurus. The

Slaty Blue Fly-Catcher.

Digenea leucomelanura Hodg., P.Z.S., 1845, i). 26 (Nepal),

Himalayas, Kashmir to E. Assam, N. of Brahmapootra.

748. (567) Cyornis leucomelanurus cerviniventris. The Tibet

Slaty Blue Fly-Catcher.

Digenea cerviniventiis Sliarpe, Cat. B.M. iv.,p. 460 (1879),

(Khasia Hills).

Hills, South of the Brahmapootra.

749. (568) Cyornis superciliaris. The White-browed Blue Fly-

Catcher.

Muscicapa superciliaris Jerd., Madr. Jour. L. S. tL, p. 16

(1840), (N. Indian Ghauts).
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750. (569) Cyornis melanoleucus melanoleucus. The Little

Pied Fly-Catcher.

Muscicapula melanoleuca Hodg., Blyth, J.A.S.B. xii., p. 940

(1843), {Nepal).

Nepal to E. Assam, N. of the Brahmapootra.

751. (569) Cyornis melanoleucus westermanni. The Malay
Pied Fly-Catcher.

Muscicapula westermanni Sharpe, P.Z.S., 1888, p. 270
{Mount of Perah).

Hills, S. of Brahmapootra, Burma, etc.

752. (570) Cyornis astigma. The Little Blue and White Fly-

Catcher.

Muscicapa astigma Hodg. in Gray's Zool. Misc., p. 84 (1844),

{Nepal).

753. (571) Cyornis sapphira. The Sapphire-headed Fly-Catcher.

Muscicapula sapphira Tichell, Blyth, J.A.S.B. xii., p. 939

(1843), {Darjiling).

754. (572) Cyornis oatesi. The Rufous-hellied Blue Fly-Catcher.

Niltava oatesi Salvadori, Ann. Mus. Civ. Gen. (2) v., p. 614

(1887), {Muleyit).

Manipur and Hills of Tennasserim. This is probably
only a race of vivida.

755. (573) Cyornis pallipes pallipes. The White-hellied Blue

Fly-Catcher.

Muscicapa palhpes Jerd., Madr. Jour. L. S. xi., p. 15

(1840), {Coonoor Ghaut).

South India.

756. Cyornis palipes hainana. Grant's Blue Fly-Catcher.
Siphia hainana Grant, Bull. B.O.C. x., p. 36 (1900), {Hainan).,

Hainam, Siam and (?) Tennasserim.

757. (574) Cyornis unicolor unicolor. The Pale Blue Fly-

Catcher.

C. unicolor Blyth, J.A.S.B. xii., p. 1007 (1843), {Darjiling).

Himalayas from SikMm to E. Assam, S. to Chin Hills.

758. (574) Cyornis unicolor infuscata. Blytli's Pale Blue Fly-

Catcher.

Muscicapa infuscata Blyth, Ibis, 1870, p. 165 {Java).

Java, Peninsular Siam and (?) Tennasserim.

*759. (575) Cyornis rubeculoides. The Blue-throated Fly-

Catcher.

Phcenicura rubeculoides Vigors, P.Z.S., 1831, p. 35.

*The genus Oyornis has never been fully worked out, many of the species are se-

parable into sub-species, and there is still considerable confusion in the nomenclature.
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760. Cyornis dialil^ma. Salvadori's Blue-throated Fhj-

Catclier.

Salvaclori, Ann. Mus. Civ. Geno. xxviii., 1889, p. 387 (Tnho-
Karennee).

Siam, Eastern and Southern Burma.

761. (57G) Cyornis banyumas tickelliae. TickdVs Blue Fhj-
Catelier.

Cyornis tickellise Blyth, JA.S.B. xii., p. 941 (1843), {Cen-
tral India).

Peninsula India and Ceylon and (?) Manipur and N.
Burma.

762. (577) Cyornis magnirostris. TJw Large-billed Blue Fly-

Catcher.

Blyth, J.A.S.B. xviii., p. 814 (1849).

Himalayas, Sikkim to E. and Assam and the greater part
of Burma.

763. (578) Nitidula hodgsoni. The Pigmy Blue Fly-Catcher.
Nemura hodgsoni Moore, P.Z.S., 1854, p. 76 (Nepal).

764. (579) Stoparola melanops melanops. The Verditer Fly-

Catcher.

Muscicapa melanops Vigors, P.Z.S., 1831, jj. 171 {Himalayas),
India, N. of the Nilgiris and Northern Burma

.

765. (579) Stoparola melanops thallasoides. The Malayan
Verditer Fly-Catcher.

Glaucomyias thallasoides Cab. Mits. Hein. i., p. 53 (1850),
{Sumatra).

Peninsular Burma to Sumatra.

766. (580) Stoparola melanops sordida. The Dusky Blue Fly-

Catcher.

Glaucomyias sordida Wald. Ann. 31. N. H. ('4), v., p. 218

(1870), {Ceijlon).

Ceylon only.

767. (581) Stoparola melanops albicaudata. The Nilgiri Blue

Fly-Catcher.

Muscicapa albicaudata Jerd., Madr. J.L.S. xi., p. 16 (1840),

{Nilgiris).

Nilgiri and Plalni Hills, and Hills ot Travancore.

768. (582) Muscitrea grisola. The Grey Fly-Catcher.

Tephrodornis giisola Blyth, J.A.S.B. xii., p. 180 (1843),

(Malay Peninsula).

769. (583) Anthipes monileger monileger. Hodgson's White-

gorgeted Fly-Catcher.

Dimorpha monileger Hodg., P.Z.S., 1845, j). 26 (Sikkim).

Sikkim' Butan and (?) Hills, N. of Brahmapootra.
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770. (584) Anthipes monileger leucops. Sharpe's White- \

gorgeted Fly-Catcher. i

Digenea leucops Sharpe, P.Z.S., 1888, p. 246 {Shillong) ':

Hills, 8. of Brahmapootra, Karennee.

771. (585) Anthipes monileger submoniliger. Hume's White-

gorgeted Fly-Catcher. •

A. submoniliger Hume, Sir. Feaih. v., p. 105 (1877).

{Mvleyit Mount). !

Tennasserim, 1

772. (586) Anthipes poliogenys. Brook's Fly-Catcher.

Cyornis poliogenys Brooks, Str. Feath. viii., p. 469 (1879),

(Salbaree, Sikkim Terai).
;!

Sikkim to E. Assam, N. and S. of the Brahmapootra.
j

773. (587) Anthipes olivaceus. Hume's Fly-Catcher. j

Cyornis olivacea Hume, Str. Feath. v., p. 338 (1877), \

{Extreme S. Tennasserim).
j

South of Tennasserim, Malay Peninsula, etc.

477. (588) Alseonax latirostris. The Brown Fly-Catcher.
\

Muscicapa latirostris Eaffl. Trans. Lin. Soc. xiii., p. 312
^

(1821), (Sumatra). \

All Burma and India except extreme N.-W.
;

775. (589) Alseonax ruficaudus. The Rufous-tailed Fly-Catcher.

Muscicapa ruficauda Swin. Nat. Lib. x., p. 251 (1838),

{India), {Kashmir). •

776. (590) Alseonax muttui. Layard's Fly-Catcher.
j

Butalis muttui Layard, A.M.N.H. {2) xiii., p. 127(1854)., ]

{Ceylon).
j

777. (591) Ochromela nigrorufa. The Black and Orange Fly- i

Catcher. }

Saxicola nigrorufa Jerd., Madr. Jour., L. S. x., p. 266 '

(1839), {Nilgiris).

778. (592) Culcicapa ceylonensis. The Grey-headed Fly-Catcher. \

Platyrhynchus ceylonensis Swain's Zool. Hi., ser. 1, i.,

(1820-1).

779. (593) Niltava grandis. The Large Niltava. i

Chaitaris grandis Blyth. J.A.S.B. xi., p. 189 (1842). j

{Darjiling). !

780. (594) Niltava sundara. The Rvfous-hellied Niltava.

Hodg., Ind. Rev. i., p. 650 (1837) {Nepal).
j

78!, (595) Niltava macgrigiorifie. The Small Niltava. ]

Phoenicura macgrigiorice Burton, P.Z.S., 1835, p. 152 j

[Himalayas).
\
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782. (596) Philentoma velatum. The Maroon-breasted Fly-

Catcher.

Drymophila velata Temm. PI. Col. No. 334 (1823), (Timor,
Java).

783. (597) Philentoma pyrrhopterum. The Chestnut-winged

Fly-Catcher.

Muscicapa pyrrhoptera Temm. PL Col. No. 596 (1823),
[Borneo and Sumatra).

7^4. (598) Terpsephone paradisi paradisi. The Indian Para-

dise Fly-Catcher.
Muscicapa paradisi Linn., Syst. Nat. i., p. 324 (1766),

{Ceylon).

All India to W. Assam, N. of Brahmapootra.

785. (599) Terpsephone paradisi affinis. The Burmese Para-

dise Fly-Catcher.

Tchitrea affinis Hay, Blyth, J.A.S.B. xv„ p. 292 (1846),

{Malay Pen. and Tennasserim).

Assam, Burma.

786. (GOO) Terpsephone paradisi nicobarica. The Nicobar

Paradise Fly-Catcher.

T. nicobarica Oates, Fauna B. I. ii, p. 48 (1890), (Nicobars).

Andamans and Nicobars.

*787. (GOl) Hypothymis azurea sykesi. The Madras Black-

naped Fly-Catcher.

Stuart Baker Bull. B.O.C. xl, p. I (1920), {Deccan).

South India, Deccan and Madras.

788. (GOl) Hypothymis azurea styani. The Indian Black-

naped Fly-Catcher.

Siphia styani Hartl. Abh. Nat. Ver. Brom. xvi., 2, p. 248

(1898), {Hoihow, Hainan).

N. India, Assam, Burma, China, Hainan, etc.

789. (601) Hypothymis azurea ceylonensis. The Ceylcn

Black-naped Fly-Catcher.

H. ceylonensis Sharjje, Cat. B.M. iv., p. 277 (1879), {Ceylon).

Ceylon.

790. (601) Hypothymis i;zurea forrestia. The Malay Black-

naped Fly-Catcher.

Oberholser, Pro. U.S. Nat. 3Ius. xx.rix., p. 601 (1911),

{3Iergui).

Mergui Archipelago.

* Muscicapa c^-ivuleiu'cphahi of Skyes (1832) is pre occupied by Scopoti, Del.

.Flor-tt Faun. 1786, p. 95.

8
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791. (602) Hypothymis azurea tytleri. TJie Andaman Blach-

naped Fly-Catcher.
Myiagra tytleri Beavan, Ibis, 1867, p. 324 {Andamans).
Andamans, Great and Little Cocos.

792. (602) Hypothymis azurea idiochroa. Car-Nicobar Elack-

naped Fly-Catcher.

Oberholser, Pro. U.S. Nat. Mus., xvxix., p. 596 (1911).

(Gar- Nicobars).

Car-Nicobars.

793. (602) Hypothymis azurea nicobarica. The Niocohar
Black-naped Fly-Catcher.

Eianchi, Ann. Mtcs. Zool. Acad. St. Petersb. xii., (/), p. 76
(1907), (Nicobars).

Nicobars.

794. (603) Chelidorhynx hypoxanthum. The Yellow-bellied

Fly-Catcher.

Rhipidura hypoxantha Blijth, J.A.S.B., .w., p. 935 (1843)
(Darjiling).

Himalayas, Simla to Burma and Burma Hills to Pegu.

795. (604) Rhipidura aureola aureola. The White-broived-

Fantail Fly-Catcher.

R. aureola Less. Traite. p. 390 (1830 or Jan. 1831), {Bengal),.

The whole of India and extreme N. Burma.

796. *(604) Rhipidura aureola burmanica. The Burmese White-

hro'wed Fantail Fly-Catcher.

Leucocerca burmanica Hume, Str. Feath. ix, p. \15 (1881),

(Tkotmgyeen).

Burma, Siam.

797. (604) Rhipidura aureola compressirostris. The Ceylon,

White-hrowed Fantail Fly-Catcher.

Leucocerca compressirostris Blyth, J.A.S.B. xviii., p. 815
(1849), (Cet/lon).

Ceylon.

798. (605) Rhipidura albicollis albicollis. The White-throated

Fantail Fly-Catcher.

Platyrhynchus albicollis Vieill, Nouv. Diet. d'Hist. Nat.
xxvii., p. 13 (1818), (Bengal).

Bengal, South Assam and Arrakan.

799. (605) Rhipidura albicollis stanleyi. Baler s White-throated

Fantail Fly-Catcher.

Stuart Baker, Bidl. B.O.C. xxxvi., p. 81 (1916), [Abor
Hills).

Himalayas, N. of Assam into N. Burmese Hills.

* The name aureola is some months earlier than albonotata, ajid must, therefore,
be used for this Fl5'-Catcher.
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800. (606) Rhipidura javanica. The Javan Fantail Fly-Catcher.
Muscicapa javanica Sparrm. Mvs. Carl, in., PI. 75 (1788),

{Java).

801. (607) Rhipidura pectoralis. The White-spotted Fantail

Fly-Catcher.

Leucocerca pectoralis .Jercl. Hi., In. Orn. Text to PI. ii.

(1847), (Nilgiris).

Family Turdid^.

Sub-family Saxicolinw.

802. *(608) Saxicola caprata rossorum. The Common Pied
Bush-Chat.
Pratincola caprata rossorum Hartert, Jour.

f. Orn. • 1910,
j>. 180 {Transcaspia).

N.-W. India and Kashmir.

803. (608) Saxicola caprata bicolor. The Northern Indian
Pied Bush-Chat.
S. bicolor Sijkes, P.Z.8. 1832, p. 92 (Deccan).

N. India from the Deccan to the Himalayas.

804. (609) Saxicola caprata atrata. The Southern Indian Pied

Bush-Chat.
Pratincola atrata Kelaart, Blyth, J.A.S.B. xx., p. 177

(1851), {Ceylon).

Ceylon and S. India.

S05. (610) Saxicola torquata indica. The Indian Bush-Chat.
Pratincola indica Blyth, J.A.S.B. xvi., p. 169 (1847)

{India), {Kashmir).

Breeding Kashmir and N.-W. Himalayas.

806. (610) Saxicola torquata stejneri. The Japanese Bush-

Chat.

Pratincola rubicola stejneri Parrot, Verh. Orn. Oes. Bay
xiii., p. 124 (1908), {Yesso, Japan).

Breeding E. Siberia and Japan.

807. (610) Saxicola torquata prezwalskii. The Turkestan

Bush-Chat.
Pratincola maura var. prezwalskii, Pleske, Weiss. Res. P.

Reis. i., p. 46 (1889), {Kansu).

Breeding Turkestan and Tibet.

808. (611) Saxicola leucura. The White-tailed Bush-Chat.

Pratincola leucura Blyth, J.A.S.B. xvi., p. 474 (1847),

{Upper Sind).

* The correct generic name for this bird and its congeDers is Saxicola, and Glnanthe.

is the correct generic name for the birds hitherto known as Saxicola.
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809. (612) Saxicola macrorhyncha. Stoliczska's Bush-Chat.

Pratincola macrorhyncha Stol., J.A.8.B, xli., 2, p. 238

(1872), {Sind).

8io. (613) Saxicola insignis. Hodgson's Bush-Chat.

Pratincola insignis Blyth, J.A.S.B. xvi., ^j. 129 (1847),

{India), (Gawnpore).

S11. (614) Oreicola jerdoni. Jerdon's Bush-Chat.

Blyth, Ibis, 1867, p. 14 {Dibrugarh).

Si3. (615) Oreicola ferrea ferrea. The Dark Grey Bush-Chat.

Saxicola ferrea Grey, Gat. M. and B., Nepal, p. 11 (1846),

(Nepal).

India,

813. (615) Oreicola ferrea haringtoni. The Burmese DarJc.

Grey Bush-Chat.
Hartert, Vog\ Pal. i., p. 710 (1909), (Moupin).

Burma and China.

814. (616) OEnanthe monacha. The Hooded Chat.

Saxicola monacha Temm., PI. Gol. 359 (1825), {Nubia).

Baluchistan and Sind to N. E. Africa.

815. (817) (Enanthe alboniger. Hume's Chat.

Saxicola alboniger Hume, Str. Feath. i., p. 2 (1873), {Sind).

Sind to Gilgit.

816. i ''S^JS ) (Enanthe picata. The Pied Chat.
I (619))

Saxicola picata Blyth, J.A.S.B. xvi., p. 131 (1847), {Sind).

817. (620) CEnanthe opistholeuca Strickland's Chat.

Saxicola opistholeuca Strick., Jard. Gon. Orn., 1849, p. 60

{N. India).

818.
I Jp9ol } (Enanthe leuccmela leuccmela. The Pied Chat.

Saxicola leucomela Pall. Nov. Gomm. Petrop. xiv., Pt. i.,

p. 584 (1770), {Samara, Russia).

South Russia to Tibet.

819. (622) (Enanthe melanoleuca melanoleuca. Barnes' CAat
Muscicapa melanoleuca Gulden., Nov. Gomm. Petr. xix.,

p. 468 (1775), {Georgia).

Transcaspia, Persia to Baluchistan.

820. (624) (Enanthe cenanthe oenanthe. The Wheatear.

Motacilla oenanthe Linn., Syst. Nat., i., p. 186 (1758),

{Sweden).

? Straggler, N.-W. India.

* It is now generally accepted that picata and capistrata are dimorphic forms of

tii-e same bird.

t vittata appears to be merely an aberration.
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821. (624) CEnanthe oenanthe argentea. The Eastern
Wheatear,
Saxicola cenanthe arcjentea Linn., Arch. f. Zool. v (9) p 22'

(1909), {Baikal).

Siberia, Gilgit.

822. (625) (Enanthe isabellina. The IsabelUne Chat.
Saxicola isabellina Cretz. Atlas zit Riij). Reix. Von., p 52

(1826), (Nubia).

South Russia to Tibet.

( *(626) } CEnanthe desert! atrogularis. The GoidcVs Descn
*^^-

I (627) j Chat.

Saxicola atrogularis Bli/th, J.A.S.B., 1847, p. 131 (Up2jer
Provinces, India).

,

Breeding Himalayas.

824. (628) CEnanthe xanthoprymma chrysopygia. The Red-
tailed Chat.

Dromolaea chrysopygia De Fil. Arch. Zool. Gen. ii., p. 381
(1863), [Demavend Persia).

Breeding Transcaspia to Baluchistan.

825. (629) Cercomela fusca. The Brown Bock-Chat.
Saxicola fusca Bhjth, J.A.8.B., xx., p. 523 (1851), {Muttra).

Sub-family Phcenicurin^.

826. (630) Enicurus maculatus maculatus. The Western

S]30tted Forhiail.
Enicurus maculatus Vigors, P.Z.S., i., p. 9 (1831), [Hima-

layas), (Simla).

Western Himalayas to Garhwal.

£27. (631) Enicurus maculatus guttatus. The Eastern Spotted

ForMail.
Henicurus guttatus Goidd., Blyth, Ibis, 1867, p. 29 (1865),

(? Sikkim), (Darjiling).

Eastern Himalayas, Nepal to E. Assam.

828. (632) Enicurus schistaceus. The Slaty-backed Forktail.

Hodg., As. Res. xix., p. 189 (1836), (Nepal).

829. (633) Enicurus immacuJatus. The Black-hacked Forktail.

Hodg., As. Res. xix., p. 190 (1836).

830. (634) Enicurus leschenaulti indicus. The Assam Forktail.

Hartert, Vog. Pal. i., p. 760 (1910), (Margherita, E. Assam).

Sikkim to E. Assam through Burma to Tennasserim.

831. (635) Hydrocichia frontalis. The White-croicned Forktail.

Enicurus frontalis Blyth, J.A.S.B. xvi., p. 156 (1847),

(Sumatra).

* montuna cannot be divided from Blyth's atrogularis, the Indian form of deserti
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832. (636) Hydrocichia ruficapilla. The Chestnut-headed Fork-
tail.

Enicurus ruficapillus Temm. PI. Col. in., pi. 534 (1832),
(Suvtatra).

^33' (637) Microcichia scouleri scouleri. The Little Forltail.
Enicurus scouleri Vigors., P.Z.S. i., p. 174 (1832), {Hima-

layas).

Himalayas, N. Burma and China.

Szi. (638) Chaimarrornis leucocephala. The White-capped

Redstart.

Phcenicura leucocephala Vigors, P.Z.S. i., p. 35 (1831)
{Himalayas).

835. *(639) Phoenicurus frontalis. The Blue-fronted Redstart.

Vigors, P.Z.8., 1832, p. 172 {Himalayas).

836. (640) Phoenicurus schisticeps. The White-throated Red-

start.

Ruticilia schisticeps Hodg., Cat. Mam. and B. Nep., p. 69

(1846), {Nepal).

837. (641) Phoenicurus auroreus leucopterus. The Daurian

Redstart.

P. leucoptera Blyth, J.A.S.B. xxii., p. 962 (1843), {Malacca).

Breeding W. Central China.

838. (642) Phoenicurus erythronotus. Eversmann's Redstart.

Sylvia erythronota Eversm., Add. Pall. Zoogr. Ros.-As. fasc

a., p. 11 (1841), {Altai).

839. (643) Phoenicurus hodgsoni. Hodgson's Redstart.

Ruticilla hodgsoni Moore, P.Z.S., 1854, p. 26 {Nejial).

840. (644) Phoenicurus ochrurus rufiventris. The Indian

Redstart.

QEnanthe rufiventris Vieill. Nouv. Diet. d'Hist. Nat. xxi.,

p>. 431 (1818), {India), {Gyantse, Tibet).

Himalayas from Sikkim E. to China.

841. (644) Phoenicurus ochrurus phoenicuroides. The West--

em Indian Redstart.

Ruticilla phoenicuroides Moore, P.Z.S., 1855, p. ^5

{N. India), {Srinagar, Kashmir).

Himalayas, Afghanistan to Nepal and Persia.

842. (645) Phoenicurus erythrogastrus grandis. GuV^'^^icidt's

Afghan Redstart.

Ruticilla grandis Gould, P.Z.S., 1849, ^p. U2 {A9^^istan).

Kashmir, E. Himalayas to Tibet.

* The generic name for the Redstarts is Plioenicurus, Forster (1817), a'" "ot Ruti

.cilia, Brehm. (1828).
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843. (646) Rhyacornis fuliginosa. The Plumbeous Redstart.
Phrenicura fuliginosa Vigors, F.Z.8., 1831, j). 35 {Hima-

layas).

Himalayas, Chitral to E. Assam.

844. *(647) Cyanosylvia suecica suecica. The Red-sjMted Blue
Throat.

Motacilla suecica Linn., Sijst. Nat. i., p. 187 (1858), (Siveden).
N. Europe and W. Siberia.

845. (647) Cyanosylvia suecica paillidogularis. The Eastern
.Red-spotted Blue Throat.

Cyanecula suecica pallidogularis Sarud., Mat. z. Ken. Rnss.
Reich. Hi, ^. 171 (1897), {Orenburg).

Turkestan, Ladak, Tibet.

846. (648) Cyanosylvia cyanecula abbotti. The Eastern White-
spotted Blue Throat.

Cyanecula abbotti Richmond, Smith, In. 1896, p. 484 {Nubra
Valley, Ladak).

847. (649) Lucinia megarhyncha golzii. The Eastern Nighl
ingale.

Lusciola golzii Cab. Jour. f. Orn., 1873, p. 79 {Turkestan).

848. (650) Calliope calliope. The Cormnon Ruby Throat.

Motacilla calliope Pall. Reise. Russ. Reichs. Hi,, p. 697

(1776), (Yenesei).

849. (651) Calliope pectoralis pectoralis. The Himalayan
Ruby Throat.

C. pectoralis Goidd., Icones Av. Ft. i, pi. iv (1837), {West

Himalaya).

Breeding W. Himalayas to Nepal.

850. (651) Calliope pectoralis confusa. The Eastern Ruby
Throat.

Luscinia pectoralis confusa Hartert, Vog. Fal. i., p. 740

(1910), {Sikkirn).

Eastern Himalayas to Sadiya.

851. +(652) Calliope pectoralis tschebaiewi. The Tibet Ruby

Throat.

Calliope tschebaiewi Frzew., Mongol. L, Stran. Tang, ii., p.

44 (1876), {Kansu).

Breeding Tibet to Kansu.

852. (653) Tarsiger chrysceus. The Golden Bush-Robin.

Hodg., F.Z.S. 1845, p. 28 {Nejjal).

* Cyanosylvia, Brehm. antedates Cyanecula as Brehm. uses it first in his book

<1828). Ludlow has recently obtained the White and Red-spotted birds breeding

in the same area in Tibet, so they should be considered species.

t Hartert includes Cyanosylvia, Daulias and CaUiojJe all with Lucinia, also the

Shortwings, Lartivora.
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853 (654) lanthia rufilata. The Red-flanked Bush-Robin.

^emmavumatiis Hodg.,P.Z.S., 184:5, p. 21 (184:5), (Nepal).

854. (655) lanthia indica indica. The White-broived Bush-

Robin.

Sylvia indica Vieill. Nouv. Diet. d'Hist. Nat. xi., p. 267

(1817), (India), (Darjiling).

855_ lanthia cyanura. The Japanese Bush-Robin.

Motacilla cyanurus Pall., Reise. Russ. Reichs. ii., p. 709

(1773), (Yeyiesei).

Once occurred in N. Cachar (Vog. Pal. I., p. 713).

856. (656) lanthia hyperythra. The Rufous-bellied Bush-

Robin.

Blyth, J.A.8.B., xvi., i. 132 (1847), (Darjiling).

857. (657) Adelura caeruleccephala. The Blue-headed Robin.

Phoenicura CBeruleocepliala Vigors, P.Z.S., 1830, p. 35-

(Himalayas).

858. *(658) Grandala ccelicolor, Hodgson's Grandala.

Hodg., J.A.S.B. xii., p. 447 (1843), (Nepal).

859. (659) Notodela leucura. The White-tailed Blue Robin.

Muscisylvia leucura Hodg., P.Z.8., 1845, p. 27 (Nepal).

860. (660) Callene frontalis. The Blue-fronted Callene.

Cinclidium frontale Blijth, J.A.S.B. xi., p. 181 (1842),

(Sikkim).

861. (662) Thaninobia fulicata fulicata. The Black-backed

Indian Robin.

Motacilla fulicata Linn., Syst. Nat. i.,p. 336 (1766), (Philip-

pines), (Ceylon).

Ceylon and India, S. of the Godavari and Ahmednagar,

862. (661) Thamnobia fulicata combaiensis. The Brown-

backed Indian Robin.

Sylvia cambaiensis Latli. Ind. Orn. ii., p. 554 (1790),

(Guzerat).

India N. of the Godavari and Ahmednagar.

863^ (663) Copsychus saularis saularis. The Indian Magpie-
Robin.

Gracula saularis Linn., Syst. Nat. i., p. \Q5 (\1^Q), (Bengal),

India, Burma and Siam.

86^. (663) Copsychus saularis musicus. The Malay Magpie-
Robin.

Lanius musicus Raffll. Tran. L. Soc. xiii. (1820), p. 147
(Sumatra).

Penin. Siam and Burma Southwards.

* Th'S b'rd may have to be placed nearer the true Thrushes.
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865. (663) Copsychus saularis ceylonensis. The Ceylon-
Magpie Robin.
C. ceylonensis Sclater, P.Z.S., 1861, p. 186 {Ceylon).

Ceylon and Travancore.

866. (664) Kittocincia macroura macroura. The Malay
Shama.
Turdus macrourus Gm., Syst. Nat. i., p. 820 (1789), {Pvlo

Condore).

Penin. Siam and Burma Soutliwards.

867. (664) Kittocincia macroura tricolor. The Indian Shama
Turdus tricolor Vieilh, Noiiv. Diet. d'Hist. Nat. xx., p. 291

(1818), (India).

India, Ceylon and Burma, etc.

868. (665) Kittocincia albiventris. The Andaman Shama.
Bli/tJi, J.A.S.B. xxvii., p. 269 (1858), {Andamans).

Sub-family Brachypterygin^.*

869. (190) Larvivora cyane cyane. The Siberian Blue Ghat.
Motacilla cyane, Pall., Reise. Riiss. Reich. Hi., p. 697

(1776), Dauria).

E. Siberia to Japan. Winter Burma and E. India.

870. (191) Larvivora cyane brunnea. The Himalayan Blue
Chat.

L. brunnea, Hodcj., JA.S.B. vi., p. 102 (1837), (Nepal).

Himalayas N.-W. to Nepal and Sikkim.

871. Larvivora wickhami. The Burmese Blue Chat.
Stuart Baker, Nov. Zool. xxiii., p. 298 (1916), {CUn Hills).

Chin Hills, Burma.

872. (193) Brachypteryx albiventris. The White-bellied

Shortwing.

Callene albiventris, Fairhank, Blanf., P.Z.S., 1867, p. 833
(Palni Hills),

873. (194) Brachypteryx rufiventris. The Rufous-bellied

Shortiving.

Callene rufiventris, Blyth, Jerd., B. of I. i., p. 496 (Neil-

gherries).

874. t(195) Heteroxenicus stellatus. Gould's Shortwing.
Brachpteryx stellatus, Gould., P.Z.S., 1888, p. 218 (Sikkim)

875. (196) Heteroxenicus hyperythrus. The Rusty-bellied

Shortiving.

Brachypteryx hyperythra Jerd. and Blyth. P.Z.S., 1861, p.

201 (Sikkijn).

* Th's sub-family of Shortwinged Chats ajapears to come here before the true

Chrushes.

t Drymochares is preoccupied for a fam'ly oiColeopt&ra so Heteroxenicus, Sharpe
aust be used.

9
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876. (198) Heteroxenicus nepalensis. The Nepal Shortwing.

Brachypteiyx nepalensis Hodg., Moore, P.Z.S., 1854, p. 74

(Nepal).

877. (197) Heteroxenicus cruralis. The White-hrowed Short-

wing.

Calliope cruralis Blyth, J.A.S.B. xii., p. 933 (1843)

(Darjiling).

878. (197) Heteroxenicus sinensis. The Chinese Shortwing.

Drymocliares sinensis Rickett, Bull. B.O.C. vi., p. 1 (1897),

(N.-W. Folchien).

China to N.-E. Assam.

879. (199) Hodgsonius phoenicuroides. Hodgson^s Shortwing.

Sylvania phoenicuroides Blyth, J.A.S.B. xvi., p. 136

(1847), {Nepal).

Sub-family TuKDiNiE.

*88o. (666) Planesticus maximus. The Central Asian Blackbird.

Merula maxima Seebohm, Cat. B. M. v., p. 405 (1881),

(Kashmir).

881. Planesticus kessleri. Przewalski's Thrush.
Turdus kessleri Przew., Mong. Stran. Tangut., p. 62 (1876),

(Kans^i).

East Tibet into China.

882. (667) Planesticus simillimus simillimus. The Nilgiri

Blackbird.

Turdus simillimus Jerd., Madr. Jour. L. S. x., p. 253
(1839), (Nilgiris).

883. (668) Planesticus simillima kinnisii. The Ceylon Black-

bird.

Merula kinnisii Blyth, J.A.S.B. xx., p. 177 (1851), (Ceylon).

Cejdon.

884^ (669) Planesticus sirnillima bourdilloni. Bourdillon's

Blackbird.

Merula bourdilloni Seebohm, Cat. B.M. v., p. 251 (1881),
(Travancore).

Travancore and Palni Hills.

885. (670) Planesticus kinnisii erythrotis. Davison's Black-
bird.

Merula erythrotis Davison, Ibis, 1886, p. 205 (? Palqhat
Hills).

Not known, but probably Palghat Hills, Travancore.

* Merula is unfortunately preoccupied and cannot, therefore, be used for the
Thrushes, and its place must be taken by Planesticus, Bonap. Comp. Eenda xxxviii.,
p. 3 (1854). Type Turdus jamaicenois.
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886. *(671) Planesticus nigropileus. The Black-capped Black-

bird.

Turdus nigropileus Lafres., Deless, Votj. de VInde, Pt. ii., p.

27 (1843), (hidia).

Nilgiris, Mysore Hills and Aravalli Hills.

887. (672) Planesticus albocinctus. The White-collared Ouzel.

Turdus albocinctus Royle., III. Him. Bot., p. Ixxvii.

(1839), {Himalayas).

888. (673) Planesticus castaneus castaneus. The Grey-

headed Ouzel.

M. castanea, Gould P.Z.8., 1835, p. 185 (Sikkitn).

Himalayas, Kashmir to Assam.

889. (673) Planesticus castanea gouldi. Gould's Grey-headed

Ouzel.

Manila gouldi Verr. Noui: Arch. Mus. d'Hist. Nat. vi.,

p. 34 (1871), {W. Setschuan).

Eastern Assam to W. China.

890. (674) Planesticus eunomus. The Dusky Ouzel.

Turdus eunomus Temm. PI. Col. ii., pi. 514 (1831), (Japan).

991. Planesticus pallidus. The Pale Ouzel.

Turdus pallidus Gmel, Sysi. Nat. i., p. 815 (1789), {Lake

Baikal).

892. -|-(675) K lanesticus ruficollis ruficollis. The Red-throated

Ouzel.

Turdus ruficollis Pall., Reise. Riiss. Reichs. Hi., p)- 694

(1776), (Dauria).

Breeding East Siberia, etc.

893. (677) Planesticus ruficollis atrogularis. The Black-

throated Ouzel.

Turdus atrogularis Temm., Man. d'Orn. i., p. 169 (1820),

{Austria).

Breeding W. Siberia and N.-W. Himalayas.

894. (676) Planesticus bouIbouK The Grey-winged Blackbird.

Lanius boulboul Lath., Ind. Orn. i., p. 80 (1790), {India).

895. (678) Planesticus unicolor. TickelVs Ouzel.

Turdus unicolor Tick., J.A.S.B. ii., p. 511 (1833), {Bora-

bhutn).

896. (679) Planesticus protomelus. The Black-busted Ouzel.

Turdus protomelas Cab. Jour. f. Orn., 1867, p. 286

{Himalayas).

Hills S. of Brahmapootra, Chin Hills.

* It is possible that Nos. 667-671 should all be treated as sub-sj)ecies of F. merula.

f It is very doubtful whether atrogularis can be considered a sub-sjjecies of ruficollis.

I cannot find any comiecting link between the two which are always separable. [Sec'

also KoUibay Bemer. Turk. Vogel. (1917, p. 450).]
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807 (680) f^laneslicus obscurus obscurus. The Dark Ouzel.

Turdus obscurus G?nel, Syst. Nat. L, p- 816 (1789), {Lake

Baikal).

Breeding Siberia, Yenesei to Kamschatka.

898. (681) Planesticus obscurus subobscurus, Salvadori's

Ouzel.

Merula subobsoura Salv., Ann. Mus. Civ., Gen. (2), i., -p.

413 (1889), {Karm Hills).

? Hills, E. of Burma.

800 (682) Planesticus fese. Fea's Ouzel.

Salv. Ann. Mus. Civ. Gen. (2), v, p. 514 (1887), {Muleyit

Mour ).

HiliJ S. of Brahmapootra and Burmese Hills.

000 ^683) Qeocichla wardi. The Pied Ground-Thrush.
'

Turdus wardi Jerd., J.A.8.B., xi., p. 882 (1842), (Jf?/5ore).

Breeding W. Himalayas to Assam.

901. (684) Qeocichla sibirica sibirica. The Siberian Ground-

Thrush.
Turdus sibiricus Pall., Reise. Russ. Reichs. Hi., p. 694

(1776), (Dauria).

Breeding Central Siberia.

903. (684) Qeocichla sibirica davisoni. Davison's Ground-

Thrush.
Turdus davisoni Hume, Sir. Feath. v., p. 63 (1877),

{Muleyit Mount).

Breeding Japan.

903. (686) Qeocichla citrina citrina. The Orange-headed

Ground-Thrush. fo
Turdus citrinus Lath., hid. Orn. i., p. 350 (]7jB@^, {India),

{Cacliar).

N. India, N. Burma and Siam.

904. (685) Qeocichla citrina cyanotis. The White-throated

Ground-Thrush.
Turdus cyanotis Jard. and Set., III. Orbn., i., p. xlvi,

(1828), {India), {NilgUrris ).

Southern half of India.

905. (687) Qeocichla citrina innotata. The Malay Ground-

Thrush.
G. innotata Blyth, J.A.S.B. xv., p. 370 (1846), Malayan

Peninsula).

Extreme S. of Siam and Burma Southwards.

906. (688) Qeocichla citrina albogularis. The Nicohar Ground-

Thrush.
0. albogularis Blyth, J.A.S.B. xvi.. p. 146 (1847), {Nicohars).

Nicobars.
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907. *(689) Qeocichla citrina andamanensis. The Andaman
Ground-Thrush.

G. andamanensis Wald., A.M.N.H. (4), xiv., p. 156 (1874),
{Anadmans).
Andamans.

908. (690) Petrophila erythrogaster. The Chestnut-bellied

Rock-Thrush.
Turdus erythrogaster Vigors, P.Z.S., 1831, p. 17*1 {Hima-

layas).

Himalayas from Chamba to China.

909. (691) Petrophila cinclorhyncha. The Blue-headed Bock-
Thrush.

Petrocincla cinclorhyncha Vigors, P.Z.S., 1831, p. 172 {Him-
alayas), {Simla).

Himalayas, Afghanistan to Bhutan.

9«o. (692) Petrophila solitaria soiitaria. The Western Blue

Rock-Thrush,
Turdus solitarius Linn., Syst. Nat. {X.), p. 170 (1758), {Italy).

Breeding Europe to Persia.

911. (692) Petrohphila solitaria transcaspica. Harfert's Blue

Rock-Thrush.
Monticola cyanus transcaspicus Hart., Bull. B.O.C. xxiii.,

p. 43 (1909), {Tedschen).

Breeding Transcaspia.

912. (693) Petrophila solitaria pandoo. The Eastern' Blue

Rock-Thrush.
Petrocincla pandoo Sykes, P.Z.S., 1832, p. 87 {Southern

Ghats).

Breeding Himalayas, Kashmir Eastwards.

913. (693) Petrophila solitaria philippensis. The Jajyanese

Rock-Thrush.
Turdus philippensis M'nller, Natur. Anhang., p. 142 (1776),

{Japan).

Breeding E. Siberia to Japan. Straggler, Siam and
Tennasserim.

9M. (694) Monticola saxatilis. The Rock-Thrush.
Turdus saxatihs Linn., Syst. Nat. {XII), p. 294 (1766),

{Greece).

915. t Monticola gularis gularis. Swinhoe's Rock-Thrush
Orocetes gularis Swinh., P.Z.S., 1862, p. 318 {Pehin).

Breeding E. Siberia, straggler Burma.

* Hartert unites Merula, Geocichla, and Oreocinchla with Turdus

t Hartert, possibly rightly, unites Petrophila with Monticola.
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916. (695) Turdus viscivorus bonapartei. The Himalayan

Mistle-TJirush.

Turdus bonapartei Cab. Jour. f. Orn. 1860, f>. 183 (Himalayas).

Breeding Central Asia to Kashmir.

917. (696) Turdus pilaris. The Fieldfare.

Linn., Sijst. Nat. (X), p. 168 (1758), (Sweden).

918. ^97) Turdus musicus. The Redwing.

Linn., Syst. Nat. (x), p. 169 (1758), (Sweden).

919. (698) Oreocincla dauma dauma. The Small-billed

Moutain-Thrush.
Turdus dauma Lath., Ind., Orn. i., p. 362 (1790), (India),

(Kashmir).

Himalayas, Hazara to Assam.

920. (699) OreocXncla. 6.si\xma nWziriensis. The Nilgiri Thrush.

0. nilgiriensis Blyth, J.A.S.B. xvi., p. 141 (1847), (Nilgiris).

Hills of Southern India.

921. (698a) Oreocincla dauma aurea. White's Thrush.

Turdus aureus Holandre, F. de M. Ann. de la Moselle, 1825,

p. 60 (Metz).

East Siberia to Japan. Straggler into Burma.

922. (700) Oreocincla dauma imbricata. The Ceylon Thrush.
Zoothera imbricata Layard, A.M.N.H. (2), xiii., p. 212

(1854), (Ceylon).

Ceylon.

923.
I (701) I Oreocincla mollissima mollissima. The Plain-

\ (702) ) hacked Mountain Thrush.

Turdus molissimus Blyth, J.A.S.B. xi., p. 188 (184:2), (Dar-
jiling).

Himalayas, Chamba to Mishmi Hills. Breeding Forests.

924i Oreocincla mollissima whiteheadi. Whitehead's

Mountain Thrush.
Stuart Baker, Bull. B.O.C. xxxi., p. 71 (1913), (Khagan

Valley).

Extreme N.-W. Frontier. Breeding above forest line.

925. (703) Oreocincla spiloptera. The Spotted-winged Thrush.
Blyth, J.A.S.B. xvi., p. 142 (1847), (Ceylon).

Ceylon.

926. (189) Myiophoneus horsfieldi horsfieldi. The Malabar
Whistling-Thrush

.

M. horsfieldi Vigors, P.Z.S., 1831, p. 35 (Malabar).
South-Westem India.

927. (187) Myiophoneus horsfieldi temminckii. The Hima-
layan Whistling-Thrush.

M. temminckii Vigors, P.Z.S., 1831, p. 171 (Himalayas).
Himalayas, Afghanistan to N. and Central Burma.
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928. (188) Myiophoneus horsfieldi eugenei. TJie Burmese
Whistling-Thrush.

M. eugenei Hume, Str. Feath. i., p. 475 (1873), {Pegu).

Southern Burma and Siam.

929. (192) Arrenga blighi. The Ceylon Arrenga.
Holdsworih, P.Z.S., 1872, p. 444 (Ceylon).

930. (704) Zoothera monticola. The Large Brown Thrush.
Vigors, P. Z. S., 1831, ^j. 172 (Himalayas), (Sikkim).

931. (705) Zoothera marginata. The Lesser .Brown ThrusK
Blyth, J.A.S.B. xvi., p. 141 (1847), (Arrakan).

932. (706) Cochoa purpurea. The Purple Thrush.
Hodg., J.A.S.B. v., ^j. 359 (IS36), (Nejml).

933. (707) Cochoa viridis. The Green Thrush.
Hodg., J.A.S.B. v., p. 359 (1836), (Nepal).

f.r(708))

1(711) (

Sub-family CmcLiNyE*.

934. f (708) } Cinclus cinclus kashmiriensis. The White-breasted

Asiatic Dipper.

C. kahsmiriensis Oould, P. Z. S., 1859, p. 494 (Kashmir).
Himalayas, Kashmir to Tibet.

935. t(709) Cinclus pallasii tenuirostris. The Brown Dipper.
C. tenuirostris Bonap., Consp. Av. i., p. 252 (1850), (Central

Asia).

Breeding Turkestan and Himalayas.

936. (710) Cinclus pallasii souliei. Pallas' Dipper.
Cinclus pallasii var souliei Oust., Ann., Sc. Nat. Zool. (7), xii.

p. 299 (1892), (Ta-tsien-Iu).

Breeding E. Tibet to China.

Sub-family Pkunellidje|.

937. (712) Laiscopus collaris nipalensis. The Eastern Alpin

Hedge-Sparrow.
Accentor nipalensis Blyth, J.A.S.B. xii., p. 958 (1843),

(Nepal).

Eastern Himalayas, beyond first ranges.

* Hartert unites the Dippers and Wrens in the TroglodytidrB in which he includes

Tesia, but not the Certhudee. I prefer Turdidm, Cinclidoe, Troglodytides and Certhiidm-

which appear to be a natural sequence.

^ In this, as in so many other cases, Hodgson's name asiatiais is a nomen nudum,

and therefore cannot be maintained.

t The name Accentor cannot be used for the Hedge-Sparrow, and therefore Laisco-

pus, Gloger Hand, in Hilfsb. p. 267 (1841) must be used in its place ; Prunella, Vieill;

Analyse nouv. Omith. p. 43, 1816, antedates Tharrhaleus, Kaup, 1829.
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938. (712) Laiscopus collaris rufilatus. TJie Turkestan Hedge-

Sparrow.
Accentor rufilatus Severtz., Sapiski d. Turk., p. 45 (1879),

{T^l7•kestan).

Turkestan, Ladak and Chitral.

939. (712) Laiscopus collaris whymperi. Whymper's Hedge-

Sparrow.
Laiscopus collaris whymperi Sturat Baker, Bull. B.O.C.

XXXV., p. 60 (1915), (Garhival).

Garliwal and W. Nepal.

940. (712) Laiscopus collaris tibetanus. The Tibet Hedge-

Sparrow.
Accentor collaris tibetanus Bianchi, Ann. Mus. Zool. Acad,

Petersb. ix., p. 128 {1904=), E. (Tibet).

Tibet to Koku-Nor.

941. (712) Laiscopus collaris ripponi. Rippon's Hedge-

Sparrow.
Prunella collaris ripponi Hartert, Vorj., Pal. i., p. 766 (1913),

(Gyi-dzu-Shan).

Shan States, above 10,000 feet.

942. (713) Laiscopus himalayanus. The Altai Hedge-Sparrow.

Accentor himalayanus Blyth, J.A.S.B. xi., p. 187 (1842),

(Himalaya).

943. (714) Prunella immaculatus- The Maroon-backed Hedge-

Sparrow.
Accentor immaculatus Hodg., P.Z.S., 1845, p. 34 (Nepal).

944. (715) Prunella rubeculoides. The Robin Hedge-Sparrow.
Accentor rubeculoides Moore, P.Z.S., 1854, p. 118 (Nepal).

945. (716) Prunella atrogularis. The Black-throated Hedge-
Sparrow.

Accentor atrogularis Brandt., Bull. Acad. Petersb., p. 140

(1844), (Semi-Palatine).

946. (717) Prunella fulvescens fulvescens. The Brown Hedge-

Sparrow.
Accentor fulvescens Severtz., Turk. Jevotn., p. 66 (1873),

(Turkestan).

947. (718) Prunella strophiatus strophiatus The Rufous-
breasted Hedge-Sparrow.

Accentor strophiatus Blyth, J.A.S.B. xii., p. 959 (1843),
(Nepal).

Eastern Himalayas to Kumaon.

948. (719) Prunella strophiatus jerdoni. Jerdon's Hedge-
Sparrow.

Accentor jerdoni Brooks, J.A.S.B. xli., Pt. 2, p. 327 (1872),
(Kashmir).

Western Himalayas to Kashmir.
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Family Irenid^*.

949. (254) Irena pueUa puella. The Fainj Blue-Bird.
Coracias puella Lath., Ind. Orn. %., p. 171 (1790), (India)

(Travancore).

India, N. and Central Burma.

950. (254) Irena puella cyanea. The Malay Fairy Blue-Bird.
Irena cyanea Begbie, Malayan Penin., p. 516, date {Malay

Pen).

Extreme S. of Tennasserim and Siam.

Family PLocEiNiE.

Sub-family Ploceince.

95 ». (720) Ploceus philippinus philippinus. The Baya.
Loxia philippina Li7in., Syst. Nat. (XII), p. 305 (1766).

(Ceylon).

Ceylon and the greater part of India.

952. (721) Ploceus philippinus megarhynchus. Finn's Baya.
P. megarhynchus Hume, Str. Feath. Hi., p. 406 (1875),

(Kaladoongi, Nainital).

Himalayas about Nainital. ? Extent of range.

953. (721) Ploceus philippinus passerinus. The Eastern Baya
p. passerinus Reichenoiv, Zool. Jahrb. i., 1886, p. 156, (Nepal)

Eastern Sub-Himalayas, Bengal, Assam, N. Burma and
Siam.

954. (721) Ploceus philippinus infortunatus. The Malay
Baya.

Ploceus passerinus infortunatus Hartert, Nov. Zool. ix.,

p. 611 (1902), (Sungei Leheh).

South Siam, Tennasserim and Malay Peninsula.

955. (722) Ploceus benghalensis. The Black-throated Weaver-

Bird.

Loxia benghalensis Linn., Syst. Nat. p. 305 (1766), (Bengal).

N. India, Assam, Manipur and Chin Hills.

95<5. (723) Ploceus manyar manyar. The Striated Weaver-Bird.
Fringilla manyar Hors., Trans. Lin. Soc. xiii., p. 160

(1820), (Java).

Java, Bali, Malay Pen. to S. Tennasserim.

* Oberholser has recently (Oct. 1917) created this family for the two genera Irena
and Glauconympha (Jour. Wash. Acad. Sc. VII., No. 17) which he seems to think
should be placed near the Bulbuls. Whilst agreeing that Irena cannot be placed in

any known family, I think it may eventually find a place nearer the Cochoa group of

Thrushes. I cannot separate Irena and Glaitconymjiha.

10
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957- (723) Ploceus manyar flaviceps. The Indian Striated

Weaver-Bird.

P. flaviceps Less., Trait. d'Orn, 1831. p. 435 (Pondicherry).

Ceylon, India, Burma and Siam.

*958. (724) Ploceela chrysaea. The Golden Weaver-Bird.

Ploceus chrysaeus Hume. Str. Feath. vi. p. 399, footnote,

(1878), (Tennasserim.)

Sub-family Viduin^.

959. (725) Munia malacca. The Black-headed Munia.
Loxia malacca Linn. Syst. Nat., i, p. 302 (1766), {China,

Java, Malacca).

960. (726) Munia atricapilla atricapilla. The Chestnut-headed

Munia.
Loxia atricapilla Vieill, Ois. Chant., p. 84 (1805), {Peninsula

India).

Southern India.

961. (726) Munia atricapilla rubroniger. The Northern

Chestnut-headed Munia.
M. rubroniger Hodg., As. Res. xix., p. 153 (1836), {Nepal).

Northern India.

962. (727) Uroloncha acuticauda acuticauda. Hodgson's

Munia.
Munia acuticauda Hodg., As. Res. xix., p. 153 (1836),

{Nepal).

The whole of India and Burma.

963. (727) Uroloncha acuticauda squamicollis. The Chinese

Pin-Tailed Munia.
U. squamicollis Sharpe, Cat. B. M., xiii, p. 359 (1890),

{Hainan).

Shan States to Hainan.

964. (728) Uroloncha striata striata. The White-hacked

Munia.
Loxia stviatsi Linn., Sys. Nat. i, p. 306 (1766), (/. of Bourbon).

Ceylon and South India.

965. (729) Uroloncha striata semistriata. The Nicobar White-

hacked Munia.
Munia semistriata Hume, Str. Feath. ii., p. 257 (1874),

{Nicobars.)

Nicobars.

966. (730) Uroloncha striata fumigata. The Andaman White-

hacked Munia.
Munia fumigata Wald., A.M.N.H. (4), xii, p. 488 (1873),

{Andamans).
Andamans.

* Loxia javanensis of Less (1831) is preoccupied by L. javanensis, Sparm (1789).
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967. (731) Uroloncha leucogastra. The White-hellied Munia.
Amadina leucogastra Blyth, J.A.S.B. xv., p. 286 (1846),
{Malay Pen.).

968. (732) Uroloncha pectoralis. The Rvfous-helUed Munia.
Munia pectoralis Jerd., B. of I. ii, j). 355 (1863), (Wynaad).

969. (733) Uroloncha kelaarti. The Ceylon Munia.
Munia kelaarti Blyth, Jerd., B. of L ii., p. 356 (1863), (Ceylon).

970. (734) Uroloncha malabarica. The White-throated Munia.
Loxia malabarica Linn., Syst. Nat. l, p. 305 (1766), (India),

(
Malabar),

971. (735) Uroloncha punctulata punctulata. The Spotted

Munia.
Loxia punctulata Linn., Syst. Nat. i., ^j.' 302 (1766), (Asia).

(Calcutta).

India and Ceylon N. to W. Assam.

972. (735) Uroloncha punctulata topela. The Chinese Spotted

Munia.
Munia topela Swinh., Ibis, 1863, p. 380 (Chhm and Formosa),

(Formosa),

S. Assam, Burma and China.

973. (736) Erythura prasina. The Long-tailed Munia.
Loxia prasina Sjxtrnn., Mus. Carls., pis. 72-73(1788), (Java).

974. (737) Stictospiza formosa. The Green Munia.
Fringilla formosa Lath., Ind. Orn. i., p. 441 (1790), (India).

*975. (738) Amandava amandava amandava. The Indian Red
Munia.

Fringilla amandava Linn., Syst. Nat. i., p. 319 (1766), (India

orientalis), (Calcutta).

India and N. Burma.

976. (739) Amandava amandava.flavidiventris. The Burmese

Red Munia.
Estrelda flavidiventris Wallace, P.Z.S., 1863, ;;. 480 (Timor
and Flores).

Central and S. Burma, etc.

Family Fringillid^.

Sub-family Coccothraustince.

977. (740) fCoccothraustes coccothraustes humii. Hume's
Hawfinch.

C. humii SharjJe, P.Z.S., 1886, p. 97 (N.-W. Punjab).

Turkestan, Afghanistan and N.-W. Himalayas to (?) N.-W.
Japan.

* The correct name for this genus is not Sporoeginthus but Amandava (Reich.
Sing. Vogel, p. 15, 1853).

t I have received typical Hawfinches' eggs from Tibet, probab ly of this race.
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978. (741) *Perrisospiza. icteroides icteroides. The Black and

Yellow Grosbeak.

Coccothraustes icteroides Vigors, P.Z.8., 1830, p. 8 (Hima-

layas).

Himalayas West to Nepal.

979. (742) Perrisospiza icteroides affinis. The Allied Gros-

beak.

Hesperiphona affinis Blyth,- J.A.S.B. xxiv., p. 179(1855),

(Alpine Punjab).

Nepal, Sikkim to W. China.

980. (743) Perrisospiza carnipes carnipes. The White-winged

Grosbeak.

Coccothraustes carnipes Hoclg., As. Res. xix., p. 151 (1836),

(Nepal).

Himalayas, Afghanistan to Chambi, Tibet.

981. (744) Mycerobas melanoxanthus. The Spotted-winged

Grosbeak.

Coccothraustes melanoxanthus Hoclg., As. Res. xix., p. 159

(1836), (Nepal).

Himalayas, Hazara to Extreme S.-E. Assam, Manipur.

Sub-family Feingillin^.

982. (745) Pyrrliula aurantiaca. The Orange Bull-Finch.

Gould, P.Z.S., 1857, p. 222 (Kashmir).

983. (746) Pyrrhula erythrocephala. The Red-headed Bull-Finch

Vigors, P.Z.8., 1831, p. 174 (Himalayas).

984. (747) Pyrrhula erytliaca erythaca. Beavan's Bull-Finch.

P. erythaca Blyth, Ibis, 1862, p. 389 (Sikkim).

Eastern Himalayas to E. Assam and (?) W. China.

985. (747) Pyrrhula erythaca altera. Rippon's Bull-Finch.

P. altera Rippon, Bull. B.O.G. xix, p. 19, 1906 (W.
Yunnan).
Yunnan and (?) N. Shan States and W. China.

986. (748) Pyrrhula nipalensis nipalensis. The Brown Bidl-

Finch.

P. nipalensis Hodg., As. Res. xix, p. 155 (1836), (Nepal).

Himalayas, Garhwal to Bhutan and Chambi Valley, Tibet.

987. (748) Pyrrhula nepalensis victorite. The Mount Victoria

Bull-Finch.

Pyrrhula victorise Rippon, Bull. B.O.G. xvi., p. 47 (1906),
(Mount Victoria).

Chin Hills.

* Oberholser Pro. U. S. Nat. Mus. XXIT., p. 227.
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988. (749) Pyrrhoplectes epauletta. The Gold-headed Black-

Finch.

Pyrrhula epauletta Hodg., As: Res. xix., p. 156 (1836),
(Nepal).

989. (750) Loxia curvirostra himalayana. The Himalayan
Crossbill.

L, himalayar_i Bli/th, J.A.S.B. xiii., p. 952 (1844), {Nepal).

990. (751) Hsematospiza indica. The Scarlet Finch.
Loxia indica Gmelin, Syst. Nat. i., p. 847 (1789), [India),

{Khasia Hills).

99 >. (752) Propyrrhula subhimalchus. The Red-headed Rose-
Finch.

Corythus subhimalchus Hodg., As. Res. zix., p. 152 (1836),
[Nepal).

992. (753) Pyrrhospiza punicea punicea. The Red-breasted
Rose-Finch.

P. punicea Hodg., J.A.S.B. xiii., p. 953 (1844), [Nepal).
Nepal, Sikkim and Chambi Valley, Tibet.

993. (753) Pyrrhospiza punicea humii. The Western Red-
breasted Rose-Finch.

P. humii Sharpe, Cat. B. N. xil., p. 433 (1888), [N.-W.
Himalaya).

Chitral, Gilgit to Garhwal.

994. (754) *Propasser thurus thurus. The White-browed Rose-
Finch.

Carpodacus thura Bon. cD Schle., Mon. Loxiens., p. 21 (1850),
[Himalaya), [Sikkim).

Garhwal, Nepal and Sikkim to Chambi Valley.

995. (754) Propasser thurus blythi. The Kashmir White-
browed Rose-Finch.

P. blythi Biddulph, Ibis, 1882, ;;. 283 [Gilgit).

Gilgit and N. Kashmir.

996. (754) Propasser thurus dubius. The Kansu White-browed
Rose-Finch.

Cai-podacus dubius Przeiv., Mong. Stran Tangut ii., p 92
(1876), [Alaschan).

Alaschan and KansU; Setschuan and E. Tibet.

997. (754) Propasser thurus minimus. The Yunnan White-
browed Rose-Finch.

P. minima Rip., Bull. B.O.C. xix., p. 32 (1906), (IF. Yunnan).
Yunnan.

* Hartert unites Carpodacus and Propasser, I think rightly as the diHerences
hardly seem of generic value
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998. (755) Propasser pulcherrimus pulcherrimus. The Beau-

tiful Rose-Finch.

P. pulcherrimus Moore, P.Z.8., p. 85 (1844), (Nepal).

N. W. Himalayas to Sikkim.

999.* (755) Propasser pulcherrimus waltoni. Walton's Rose-

Propasser waltoni Sharpe, Bull. B.O.G. xv., p. 95 (1905),

(Gyantse, Tibet).

Tibet.

looo.t (756) Propasser pulcherrimus ambiguus. Hume's Rose-

Finch.

P. ambiguus Hume. 8tr. Feath. ii., p. S2Q {IS14:), {Oarhival).

Garhwal.

100 1. (757) Propasser rhodoclamys grandis. The Red-tnantled

Rose-Finch.

Carpodacus grandis Blyth, J.A.S.B. xviii., p. 810 (1849),

{Above Simla).

1002. (758) Propasser rhodochrous. The Pink-browed Rose-

Finch.
Fringilla rhodochroa Vigors, P.Z.S., 1831, p. 23 (Himalaya).

1003. (759) Propasser rhodopeplus rhodopeplus. The Spotted-

winged Rose-Finch.

Fringilla rhodopepla Vigors, P.Z.8., 1831, p. 23 (Himalaya).

Himalayas, Garhwal to Sikkim.

1004. Propasser rhodopeplus ripponi. Sharpens Lcse-

Finch.

Carpodacus ripponi Sharpe, Bull. B.O.C. xiii., p. 10 (1902),

(W. Yunnan).
Shan States and Yunnan.

1005. (760) Propasser edwardsii. Edwards' Rose-Finch.

Carpodacus edwardsii Verr., Nouv. Arch. Mus. vL, Bull., p.

39 (1870), (Chinese Tibet).

1006. Propasser vinaceus. The Vinaceus Rose-Finch.

Carpodacus vinaceus Verr. Nouv. Arch. Mus. vi.. Bull., p. 39

(1870), (Chinese Tibet).

Straggler, Kachin Hills.

1007. (761) Carpodacus erythrinus erythrinus. The Common
Rose-Finch.

Loxia erythrina Pall. Nov. Com. Petrop. xix., p. 587 (1770)

(South Russia).

A doubtful straggler N.-W. India.

* A very poor sub-species.

Whymper, who took the eggs of this bird in Garhwal, tells me he cannot distin-

nish it from P. p. pulcherrimus.
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1008. (761) Carpodacus erythrinus roseatus. Hodgson's Rose-

Finch.
Pyrrhulinota roseata Hodg., P.Z.8., 1845, p. 36 (Nepal).

Breeding Himalayas to Tibet.

1009. (762) Carpodacus rubicilla severtzovi. Severtzov's Rose-
Finch.

C. severtzovi Sharpe, P.Z.S., 1886, p. 354 (Turkestan).

10 10. (763) Erythrospiza githaginea crassirostris. The East-
ern Desert-Finch.

Carpodacus crassirostris Blytli, J.A.S.B. xvL, p, 476 (1847),
(Afghanistan).

Palestine, Persia to Baluchistan and N.-W. India.

1011. (764) Erythrospiza mongolica. The Mongolian Desert-

Finch.

Carpodacus mongolicus Swinh., P.Z.8., 1870, p. 447 (Nankow
Pass).

10 12. Rhodopechys sanguinea. The Crimson-winged Finch.
Fringilla sanguinea Gould, P.Z.8., 1837, p. 127 (Erzerum).

Erzerum, Persia to Afghanistan and N.-W. India.

10 13. Rhodospiza obsoleta. Lichenstein's Desert-Finch.
Fringilla obsoleta Lich., Eversm., Reise., AnJiang, p. 132 (1826),

(Bochara).

Palestine to Afghanistan and Baluchistan.

lOM. (765) Procarduelis nipalensis. The Dark Rose-Finch.
Carduelis nipalensis Hodg., As. Res. xix., p. 157 (1836).

(Nepal).

1015. (766) Procarduelis rubescens. Blanford's Rose-Finch.
Blanf., P.Z.8., 1871, p. 694 (8ik-krm).

1016. (767) Carduelis caniceps caniceps. The Himalayan Gcld-

Finch.

C. caniceps Vigors, P.Z.S., 1831, p. 23 (Himalayas).
Breeding W. Himalayas to Kumaon.

1017. (767) Carduelis caniceps subulata. The Eastern Gold-

Finch.
Fringilla subulata Gloger, Abandem Vogel, p. 153 (ex Gloger

M8.), (1.33), (Tenesei).

Lake Baikal to E. Persia, Afghanistan and Baluchistan.

.1018. Carduelis carduelis major. The Turkestan Gold-

Finch.

C. major Tacz., P.Z.8., 1879, j)- 672 (Turkestan).

West Siberia, Turkestan, Persia, Baluchistan.

J019. (768) Callacanthis burtoni. The Red-hroived Finch.
Carduelis burtoni Gould P.Z.8., 1837, /;. 90 (Himalayas),

(8rinagar, Kashmir).
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1020.* (769) Acanthis cannabina fringillirostris. The Eastern

Linnet.

Linota fringillirostris Bp. dj Schleg. Monog. Lox., p. 45 (1850),

[Kashmir).

Breeding Caucasus to N. Kashmir.

I02I. (770) Acanthis flavirostris brevirostris. The Eastern

Twite.

Linota brevirostris Moore, P.Z.S., 1855, p. 216 (Erzerum).

Breeding Turkestan to N. Tibet. Winter, Sind.

|022. Acanthis flavirostris stoliczkse. StoUczkas' Twite.

Acanthis flavirostris stoliczkse Hartert, Vog. Pal. i., p. 77

(1903), (Gilgit).

Breeding Kashmir.

1025. Acanthis flavirostris rufostrigata. The Tibetan

Tivite.

Linota rufostrigata Walton, Bull. B.O.G. xv., p. 93 (1905),

{Gyantse, Tibet).

Breeding S. and E. Tibet.

1024. (771) Metaponia pusillia. The Gold-fronted Finch.

, Passer pusillus Pall, Zoogr. Russ.-Asiat. ii., p. 28 (1811),

{Caucasus).

1025. (772) Hypacanthis spinoides. The Himalayan Green-

Finch.
CardueHs spinoides Vigors, P.Z.8., 1831, p. 44 {Himalayas),

{Simla).

1026. (773) Chrysomitris thibetana thibetana. The Sikkim

Siskin.

C. thibetana Hume^ Ibis, 1872, p. 107 {Sikkim).

Breeding Sikkim and Tibet.

1027. Chrysomitris thibetana ambigua. The Yunnan
Siskin.

Serinus ambiguus Oust., Bull. Mus. Paris, 1896, p. 186

(
Yunnan).
Breeding Shan States, Kachin Hills to Yunnan.

1028. (774) Fringilla montifringilla. The Bramhling.

Linn, Syst. Nat., p. 179 (1758), {Sweden).

1029. * Fringilfa coelebs coelebs. The Chaffinch.

F. coelebs Linn., Syst. Nat. p. 179 (1758), {Sweden).

1030. t(77'5) Qymnoris xanthosterna xanthosterna. The
Yellow-throated S'parrow.

Fringilla xanthosterna Bonap. Com. Av. i., p. 512 (1850),

{Bengal),

Lower Himalayas to Travancore.

* The n&-me, Fringilla subulata of Gloger, 1S33, antedates F. orientalis of Eversmanu
(1841),

t Fringilla fiavicollis of FrankUn, P.Z.S., 1831, p. 120, is j)reoccupeid by Gmelin,
Syst. Nat.

J p. 926, 1789.
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1031. (775) Qymnoris xanthcsterna transfuga. The Sind
Yellow-throated Sparroiv.

Gymnoris flavicollis transfuga Hartert, Vog. Pal. i., j). 145
(1903), {Baluchistan).

Persia to Sind and Afghanistan.

1032. (776) Passer domesticus indicus. The Indian House-
Sparrow.

P. indicus Jard. db Sel, III. Oni. Hi., p. 118 (1835-1848),
(India).

India and Burma.

1033.* (777) Passer domesticus pyrrhonotus. The Rufous-
backed Sparroiv.

P. pyrrhonotus Bhjth, J.A.8.B. xiii., p. 946 (1844), (Sind).

Sind.

1034, (778) Passer hispaniolensis transcaspicus. The Eastern

Spanish-Sparrow.
Tschusi, Orn. Jahrb., 1903, p. 10 (Transcaspia).

Transcaspia to Punjab.

^035. (779) Passer montanus saturatus. The Indian Tree-

Sparrow.
Passer saturatus Stejn., Pro. Nat. Mus. U.S. viii., p. 19

(1885), (Lit Kiu Is)

All India, N. and C. Burma and Siam.

1036. t(779) Passer montanus malaccensis. The Maty Tree-

Sparrow,
Passer malaccensis Dubois, Faune III. Vert. Beige, Ois. i.,

p. 0I2 (1885), (Malacca).

Extreme S. Burma and Siam to Malay Peninsula.

1037. (779) Passer montanus dilutus. The Afghan Tree-

Sparrow.
Richm., Proc. U.S. Nat. Mus. xviii., p. 577,(1895), (Kashgar).

Common resident Baluchistan.

1038. (780) Passer rutilans cinnamomeus. The Cinnamon
Tree-Sparr010.

Pyrgita cinnamomea Gould P.Z.S., 1835, p. 185, (Bhutan).

Breeding E. Himalayas to Yunnan.

1039. (780) Passer rutilans debilis. The Kashmir Cinnamon
Tree-Sparrow.

Hartert, Vog. Pal, p. 163 (1910), (Sind-Tal, Kashmir).
Western Himalayas.

* I am rather doubtful as to whether this bird should not be given full specific

rank.

t The form found in Siam and S. Burma is intermediate between saturatus and
malaccensis.

11
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1040. (781) Passer flaveolus. The Pegu House-Sparrow.

Blyth, J.A.S.B. xiii., p. 946 (1844), (Pegu).

>io4i. (782) Petronia petronia intermedia. The Eastern Rock-

Sparrow.
Hartert, Nov. Zool, 1901, p. 324 {Gilgit, Kashmir).

*io42. (783) Chionospire blanfordi. Blanford's Mountain-Finch.

Montifringilla blanfordi Hume, Str. Feath., 1876, p. 147,

(Tibet).

*o43. (784) Chionospire ruficollis. The Red-necJced Mountain-

Finch.

Blanf., Pro. A.S.B., 1871, p. 227 [Kangra Lama Pass, N.

Sikkim).

1044. (785) Chionospire nivalis adamsi. Adam's Mountain-

Finch.
Montifringilla adamsi, Adams, P.Z.S., 1858, p. 482 {Ladakh).

Breeding W. Himalayas to Tibet.

>o45. (785) Chionospire nivalis alpicola. Pallas' Mountain-

Finch.

Passer alpicola, Pall. Zoogr. Rosso-Asiat. ii., p. 20, (1831),

(Caucasia).

Breeding Caucasus to Baluchistan.

1046. Chionospire mandelli. Mandelli's Mountain-

Finch.

Montifringilla mandellii Hume, Str. Feath., 1876 p. 488, (Tibet-

Sikkim borders).

1047. (786) Fringilauda nemoricola nemoricola. Hodgson's

Mountain-Finch.
Fringilauda nemoricola Hodg., As. Res. xix., p. 158 (1836),

(Nepal).

Breeding E. Himalayas, Nepal to Tibet.

1048. (787) Fringilauda nemoricola altaica. Stoliczha's Moun-
tain-Finch.

Fringilla altaica Eversm., Bull. Soc, I. Nat. Mosc. xxi., p.
223 (1848), (Altai).

Western Himalayas, Kumaon, etc.

ao49. (788) Fringilauda brandti hsematopyga. Brandt's
Mountain-Finch.

Leucosticte brandti Bonap., Consp. Av. i., p. 537 (1850),
(Turkestan).

Gilgit to Sikkim.

* The name hitherto used for this genus Montifringilla is a nomen nudum, and must
therefore be discarded. The next oldest name is Chionospire, Kaup 1829.
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Family Ampelid^.

1050. Bombycilla garrulus centralasise. The Asian Wax-
Wing.

Poljakov iJfess. Ornith. iv., p. 137(1915).

Family Emberizin^.

105 1. (789) Emberiza schoeniclus schoeniclus. The Reed
Bunting.

Fringilla schoeniclus Linn., S.N. i., p. 182 (1758), (Sweden).

1052. (790) Emberiza fucata fucata. The Grey-headed Bunting.
E. fucata Pall. Reise. Russ. Reichs. Hi., p. 698 (1776), {Mona
and Ingoda).

Breeding Siberia, Japan and N. China.

• 053. (790) Emberiza fucata arcuata. The Indian Grey-headed

Bunting.

E. arcuata Sharpe, Cat. B. M. xii., p. 494 (1888), [Hima-
layas).

Breeding Himalayas.

1054. (791) Emberiza pusilia. The Little Bunting.
Pall. Reise. Russ. Reichs. iii., p. 697, (1776), {Daurian Alps).

1055. (792) Emberiza leucocephaia The Pine Bunting.
Gmel. Nov., Comm. Acad. Sci. Imp. Petrop. xv., p. 480

(1771), {Astrakan).

1056. (793) Emberiza stewarti. The White-capped Bunting.
Blyth, J.A.S.B. xiii., p. 215 (1854), [Himalayas).

1057. (794) Emberiza cia stracheyi. The Eastern Meadow-
Bunting.

E. stracheyi Moore, P.Z.S., 1855, p. 215, [Kumaon).
Breeding Himalayas to Kumaon.

1058. (794) Emberiza cia s^odlewskii. The Chinese Meadow-
Bunting.

E. godlewskii Tacz., Jour. f. Orn., 1874, p. 330 [E. Siberia),

Breeding N. China and E. Siberia.

1059. (794) Emberiza cia per. The Transcaspian Meadow-
Bunting.

Hartert, Vog. Pal., i., p. 184 (1910), [Gudan, Transcaspia).

Breeding Transcaspia to Chitral,

1060. (794) Emberiza cia yunnanensis. The Yunnan Meadow-
Bunting.

E. yunnanensis Sharpe, Bull B.O.C. viii., p. 12 (1902)'

[W. Yunnan).
Western Yunnan.

1061. (795) Emberiza buchanani. The Grey-neched BunHng.
Blyth, J.A.S.B. xiii., p. 957 (1844), [hidia).
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1063. (796) Emberiza hortulana. The Ortolan Bunting.

Linn., S.N. l, p. 177 (1758), {Sweden).

1063. (797) Emberiza aureola. The Yellow-breasted Bunting.

Pall., Beise. Russo. BeicJis. ii., p. lU (1773), (Populetis).

1064. (798) Emberiza spodocephala spodocepliala. The Black-

faced Bunting.

E. spodocepliala Pall, Reise. Russo Reichs in., p. 698

(1776), {Daurian Alps).

Breeding E. Siberia to Korea.

1065. (798) Emberiza spodocephala melanops. The Mupin
Black-faced Bunting.

E. melanops Blyth, J.A.S.B. xiv., p. 554 (1845), (Tippera).

Breeding Yangtse-Kiang.

1066. (799) Emberiza melanocephala. The Black-headed Bunt-

ing.

Scop. Annus i. His. Nat., p. 142 (1769), (Karnthen).

1067. (800) Emberiza luteola. The Red-Headed Bunting.

Sparr. Mus. Carlsonian. fasc. 4 (1789), {S. India).

1068. (801) Emberiza rutila. The Chestnut Bunting.

Pall., Reisc. Russ. Reichs. Hi., p. 698 (1876), (Mongolia).

1069. (802) Emberiza striolata striolata. The Striolated Bunt-

ing.

Fringilla striolata Licht. Vers. Doubl. Mus. Berlin, p. 24

(1823), {Nubia).

1070. Emberiza calandra calandra. The Corn Bunting.

E. calandra Linn., S.N. i., p. 176 (1758), {Sweden).

107 1. Emberiza citrinella erythrogenys. The Eastern

Yellow-Hammer.
E. erythrogenys Brehm, Vogelfang, p. 414 (1855), (Sarepta).

1073. (803) Melophus melanicterus. The Crested Bunting.
Fringilla melanictera Gmel., Syst. Nat. i., p. 910 (1789),

{Macao).

Family HiRUNDiNiDiE.

1073. (804) Delichori urbica urbica. The House Martin.
Hirundo urbica Linn., X. ed., p. 192 (1758), {Swedm).

In North-West India in winter.

1074. (805) Delichon urbica cashmeriensis. The Kashmir
Martin.

Chelidon kashmeriensis Gould, P.Z.S., p. 356 (1858), {Kash-
mir).

Himalayas from Kashmir to Western China.
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(806) Delichon urbica whiteleyi. The Siberian House
Martin.

Chelidon whiteleyi Swinh., P.Z.S., 1862, p. 320 {Pekin).

Breeding East Siberia ; straggler into Burma in winter.

(807) Delichon nepalensis. Hodgson's Martin.
Hodg., Moore, P.Z.S.. 1854, p. 104 {Nepal).

Himalayas, Nainital to Assam, N. of Brahmapootra and
Cachar Hills.

(808) Riparia riparia riparia. The Sand-Martin.
Hirundo riparia Linn., Syst. Nat., X. ed., p. 192 (1758), (Sweden).

N.-W. India and N. India (?) to Assam.

(809) Riparia riparia diluta. The Pale Sand-Martin.
Cotile diluta Sharpe and Wyatt, Mon. Hir. i., p. 63 (1893),

{Tashkent).

Breeding N.-W. India.

(809) Riparia brevicaudata. The Indian Sand-Martin.
Hirundo brevicaudata McClell. P.Z.S. 1839, p. 156 (Assam).

India, Burma, S. China, etc.

(810) Ptynoprogne rupestris. The Crag-Martin.
Hirundo rupestris Scop. Ann. I. His. Nat., p. 167 (1769)

(Tyrol).

(811) Ptynoprogne concolor. The Dusky Crag-Martin.
Hirundo concolor Sykes P.Z.S. , 1833, p. S3 (Deccan).

(812) Ptynoprogne obsoleta obsoleta. The Pale Crag-

Martin.
Cotile obsoleta Cab. Mus. Hein. i., p. 50 (1850), (N.-E. Africa).

083. (813) Hirundo rustica rustica. The Common Swallow.
Hirundo rustica Linn., Syst. Nat., x., ed., p. 191 (1758),

(Sweden).

Extreme N.-W. India.

084. (814) Hirundo rustica gutturalis. The Eastern Swallow.
Hirundo gutturahs Scop. Del. Flor. et Faun. Insubr. ii., p. 93

(1786), (New Guinea).

Breeding throughout Himalayas and Mts. of Burma.

^"(815) )
'^^'""*^<' rustica tytleri. Tytler's Swallow.

085.^
J J [ Hirundo tytleri Jerd., B. of I. Hi., p. 870 (1864), (India).

[\P^^)
] N.-W. Siberia, winter in India, etc.

086. (817) Hirundo rustica javanica. The Nilgiri House

Swallow.
Hirundo javanica Sparmm., Mus. Carls, iv., pi. 100 (1789),

(Java).

India, S. of Nilgiris, Ceylon, Malay Peninsular, etc.

087. (818) Hirundo smithii. The Wire-tailed Swallow.

Loach, App. to Tuckey's Voy. Congo, p. 407 (1818), (Congo

River).



736 JOURI^AL, BOMBAY ^ATUBAL HIST. SOCIETY, Vol. XXVIl.

loSSs (819) Hirundo fluvicola. The Indian Cliff Swallow.

Jerd., Blyth, J. A. 8. B. xxiv., p- 470 (1855), {BandelkJiund).

1089. (820) Hirundo daurica daurica. The Daurian Striated

Swallow.
Hirundo daurica Linn., Man. Plan., p. 582 (1771), (Siberia).

East Siberia, winter Assam. (?) Breeding E. Himalayas.

1090. (821) Hirundo daurica striolata. The Japanese Striated

Swallow.
Hirundo striolata Temm. d; ScJi., Faun. Jap. Aves, pi- 33

(1847), {Java).

A Southern form, breeding hills, Central China to Assam.

109 1. (822) Hirundo daurica nepalensis. Hodgson's Striated

Swallow.
Hirundo nepalensis Hodg., J.A.S.B. v., 1836, p. 780 (Central

Nepal).

Himalayas to Japan.

1092. (823) Hirundo daurica erythropygia. Syke's Striated

Swallow.

Hirundo erythropygia Syhes, P.Z.S., 1832, p. 83 (Poona).

Resident, India N. of the Nilgiris.

1093. (824) *Hirundo daurica rufula. The European Striated

Swallow.
Hirundo rufula Temm., Man. d'Orn. 2nd ed. Hi., p. 298

(1835), Egypt.

Wanderer into extreme N.-W. India, breeding Himalayas.

1094. (825) Hirundo daurica hyperytiira. The Ceylon Swallow.
Hirundo hyperythra Layard, Blyth, J.A.S.B. xviii., p. 814

(1849), (Ceylon).

Ceylon only.

Family Motacillid^.

1095. (826) Motacilla alba dukhunensis. The Indian White
Wagtail.

M. dukhunensis Sykes, P.Z.S., 1832, p. 91 (Deccan).
Breeding W. Siberia to Yenisei, Turkestan, etc.

1096. (827) Motacilla alba leucopsis. The White-faced Wagtail.
M. leucopsis Gould, P.Z.S., 1837, p. 78 (India).

Breeding E. Siberia, Tibet, N. China.

1097. (828) Motacilla alba ocularis. The Streak-eyed Wagtail.
M.. ocularis Swinh., Ibis, 1860, p. 55 (Amoy).

Breeding N.-E. Siberia into N.-W. America.

1098. (829) Motacilla alba personata. The Masked Wagtail.
M. personata Oould, B. Asia vi., pi. 63 (1861), (India).

Breeding Transcaspia to Baikal, S. to E. Persia and Kashmir.

* Hirundo daurica scullii, Seebh. Ibis, 1883, p. 168 (Gilgit) does not seem to me
to be a recognisable race.
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1099. (830) Motacilla alba hodgsoni. Hodgson's Pied WagtaiL
M. hodgsoni Gray, Bhjth, Ibis, J865, p. 49 {Nepal).

Breeding Himalayas to S. Tibet.

1 100. (831) Motacilla alba maderaspatensis. The Large Pied
Wagtail.

M. maderaspatensis Gmel., Sysi. Nat. i., p. 961 (1789), (India).

Breeding Continental India.

iioi. (832) Motacilla cinerea melanope. The Grey Wagtail.

M. melanope Pall., Reis. Russ. Reich, in., p. 396 (1776).
{Dauria).

Breeding from the Urals to Kamschatka, Himalayas.

1 102. (833) Motacilla flava thunbergi. The Grey-headed

Wagtail.

M. thunbergi Billberg, Syn. Faun. Scan., p. 50 (1828), {Lap-

land.
)

Breeding N. Europe and N.-W. Asia.

1 103. (834) Motacilla flava melanogriseus. The Blue-headed

Wagtail.

Budytes melanogriseus Homeyer, Jour. /. Orn., p. 128 (1878)

{India).

Breeding Turkestan.

1 104. (835) Motacilla flava beema. The Indian Blue-headed

Wagtail.

M. beema Sykes, P.Z.S., 1832, p. 90 {Deccan).

Breeding W. Siberia to Yenisei.

1 105. (836) Motacilla flava feldegg. The Black-headed WagtaiL
M. feldegg Michahelles, Isis, 1830, p. 812 {Dalmatia).

Breeding S.-E. Europe and Asia ]Minor.

1 106. Motacilla flava leucocephala. The White-headed

Wagtail.

Budytes leucocephala Przew. Zap. Imp. Ace. St. Peters, p. 85

(1887), {Dzuncjaria).

Dzmigaria, Altai, Turkestan.

ii07« Motacilla flava taivana. The Chinese Blue-headed

Wagtail.

Budytes taivanus Swinh., P.Z.S., 1863, p. 334 {Formosa),

Breeding Trans Baikalia to Saghalin.

1108. (837) Motacilla citreola citreola. The Yellow-headed

Wagtail.

M. citreola Pall., Reis. Russ. Reichs. Hi., p. 696 (1776)„

(Siberia).

Breeding N.-E. Russia to Turkestan.
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iioo. (838) Motacilla citreola citreoloides. Hodgson's Yellow-

headed Wagtail.

Budytes citreoloides Gould, B. of Asia iv., pi. 64 (1865),

(N. India).

Breeding Altai, Himalayas to E. Tibet.

I no, (839) Dendronoihus indicus. The Forest Wagtail.

Motacilla indica Gmel, Syst. Nat. i., p. 962 (1789), {India).

fin. (840) Anthus trivialis trivialis. The Tree Pipit.

Alauda trivialis Lijin., X. ed., Syst. Nat, p. 166 (1758),

(Switzerland).

Straggler into N.-W. India in winter.

1 1 12. (840) Anthus trivialis haringtoni. Witherby's Tree Pipit,

Witherby, Bidl. B.O.C. xxxvii., p. 43* (1917), {Kaghan

Valley, N.-W. India).

Breeding N.-W. Frontier and Kashmir.

^1113. (841) Anthus maculatus. The Indian Tree Pipit.

A. maculatus Jerd., B. In. Hi., p. 873 (1864), [India),

(Kashmir).

Breeding Siberia, Himalayas to China.

1114. (842) Anthus nilghiriensis. The Nilgiri Pipit.

A. nilghiriensis Slmrpe, Gat. B.M. x., p. 550 (1885), (Nil-

giris).

Nilgiri and Palni Hills.

1115. (843) Anthus leucophrys cockburnice. The Rufous Rocic

Pipit.

A. cockhvLTnise Blanf., B. of In. ii., p. 305 (1890), (Nilgiris),

South India, Breeding Hills at high elevations.

11 16. (844) Anthus leucophrys Jerdoni. The Brown Rock Pipit.

Agrodroma jerdoni Finsch, Trans. Z.S. vii., p. 241 (1870),

(Kotegarh).

Breeding Himalayas.

1117. (844) Anthus leucophrys captus. Harterfs Rock Pipit.

Hartert, Vog. Pal. i., p. 269 (1903), (Palestine).

Palestine to Afghanistan and Baluchistan.

1 1 18. (845) Anthus richardi richardi. Richard's Pipit.
A. richardi Vieill., Nouv. Diet. d'Hist. Nat. xxvi., p. 491

(1818), (France).

Breeding Siberia, migrant India and Burma.

H19. (846) Anthus richardi striolatus. Blyth's Pipit.
A. striolatus Blyth, J.A.S.B. xvi., p. 435 (1847), (Darjiling).
Breeding Central Asia, Khasia Hills, Shan Hills.

Anthus maculatus is preoccupied by Vieill, 1818.
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1120. (847) Anthus richardi rufulus. TJw Indian Pipit.

A. rufulus VieilL, Nouv. Diet. cVHist. Nat. xxvi., p. 494,

(1818), (Bengal).

Breeding Plains and Lower Hills of India and Burma.

1 12 J. (847) Anthus richardi malayensis. The Malay Pipit.

A. malayensis Eyton, P.Z.S., 1839, j^. 104 {Malacca).

Southern Burma, Siam and Malay Peninsular.

1122. (848) Anthus campestris campestris. The Tawny Pipit.

Alauda campestris Linn., Syst. Nat. X. ed., p. 166 (1758),

(Siveden).

Breeding N. Europe to Persia.

1 123. (848) Anthus campestris minor. The Tawny Pipit.

Agrodroma campestris minor Blasius, Natur. Vog. Mittal.

E. Hi, p. 74 (1900), {N.-W. India).

Breeding ? Afghanistan, Baluchistan, etc.

1 124. (819) Anthus cervinus. The Red-throated Pipit.

Motacilla cervina, Pall., Zoogr. Rosso-As. i., p. 511 (1827)'

(Siberia).

1125. (8-50) Anthus roseatus. The Rosy Pipit, or Hodgson's

Pipit.

Hodg., Blyth, J.A.8.B. xvi., p. 437 (1847), (Nejml).

1126. (851) Anthus spinoletta coutelli. The Egyptian Water

Pipit.

A. coutelli Savigny, Descr. Egypt xxxiii., p. 360 (1828),

{Egypt).

Straggler to Quetta. Breeding Mts. of Persia.

1127. (850) Anthus spinoletta blakistoni. The Altai Water
Pipit.

A. blakistoni Swinli., P.Z.S., 1863, pj. 90 (Yangtse, 140 m.
iriland).

Breeding Central Asia, winter India, &c.

1 128. (852) Anthus spinoletta japonica. The Japanese Water

Pipit.

Anthus pratensis japonicus Temm. and S. Fauna. Jap., p. 59

(1847), (Japan).

Breeding N.-E. Siberia. Migrant Burma and E. India.

1129. (853) Oreocorys sylvanus. The Upland Pipit.

Heterura sylvana, Hodg., Blyth, J.A.S.B. xiv., p. 556 (1845)

(Nepal).

Family Alaudid.^.

1 130. (854) Al^monalaudipes pallida. The Persian Desert Lark.
Saxicola (?) pallida Blyth, J.A.S.B. xvi., p. 130 (1847),

(Sind).

Breeding Persia to Sind.

12
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1 13 1. (855) Otocorys alpestris penicillata. Gould's Homed
Larh.

Alauda penicillata Gould, P.Z.8., 1837, p. 126 [Erzoum).

Breeding Caucasus to Central Asia.

1 132. (856) Otocorys alpestris longirostris. The Long-hilled

Horned Larh.
0. longirostris Moore, P.Z.8., 1855, p. 215 {Kulu).

Breeding Kashmir, Kumaon and N.-W. Himalayas.

1 133. (857) Otocorys alpestris elwesi. Elwes' Horned Lark.
Otocorys elwesi Blanf. J.A.S.B. xli., PL ii., p. 62 (1870),

(Kangra-Lama Pass.
)

Breeding E. Himalayas Ladak to Tibet.

1134. (857) otocorys alpestris przewalskii. Bianchi's Horned
Lark.

Otocorys brandti przewalskii Bianchi, Ibis, 1904, p. 371
(ZaidMn).

Breeding N. Tibet.

1 135. (857) Otocorys alpestris khamensis. The Tibet Horned
Lark.

Otocorys elwesi khamensis Bianchi, Ibis, 1904, p. 372 {Kham,
S.-E. Tibet).

Breeding S.-E. Tibet.

1 136. (858 Melanocorypfca maxima. The Long-billed Galandra

Lark.
Gould B. of Asia iv., pi. 72 (1867), {Sikkim).

1 137. (859) Melanocorypha bimaculata. The Eastern Galandra
Lark.

Alauda bimaculata Menetnes, Cat., Pais. (1832), {Mountains
of Talych).

1 138. (880) Alauda arvensis cinerascens. The Eastern Sky-
lark.

A. cmerasGens Ehncke, Jour.
f. Om., 1904, p. .313 {Barnouu

in Siberia).

Breeding Siberia S. to Palestine and Persia.

1 139- (860) Alauda arvensis intermedia. TAe C/wne^e^w^^;^^
A. intermc^a^i.m;. P.Z.S 1863^. igg (Shanghai).

Chinese Hills and Kashmir.*
^ ^ J J

1140. (860) Alauda arvensis japonica. The Japanese Skylark.
A. japonica Temm. d- Sch. Faun. Japan., p. 87 (1848), {Japan).

Straggler in winter into Burma.

* See Richmond Pro. Nat. Mus. U. S. xviii, p. 467 (1895)
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114 1. (860) Alauda arvensis leiopus. The Tibet Skylark.

A. leiopus Hume, Str. Feath. i., p. 40 (1873), (Himalayan
Plateaus).

Breeding Tibet and (?) Sikkim.

1 142. (861) Alauda gulgula gulgula. The Small India Skylark.

A. gulgula Franklin, P.Z.S., 1831, ^j. 119 (Ganges, BeTiares,

Calcutta).

Breeding N. Tropical India.

1143. (861) Alauda gulgula guttata. The Small Kashmir Skylark.

A. guttata Brooks, J.A.8.B. xli., p. 84 (1872), (Kashmir).

Breeding Himalayas.

1

1

44. (861) Alauda gulgula australis. The Small Nilgiri

Skylark.

A. australis Brooks, Sir. Feath. i., p. 486 (1873), (Ootaca-

mund).
Breeding South India and Ceylon.

1145. (861) Alauda gulgula coelivox. Swinh., Zoologist, 1859,

f. 6724 [Amoy).
South China. (?) Breeding Kachin Hills, etc.

1 1 46. (861) Alauda gulgula sala. The Hainan Skylark.

A. sala Swinh., Ibis, 1870, p. 355 (Hainan).

Straggler into Tennasserim, Breeding Siam.

1 147. (861) Alauda gulgula inconspicua. The Small Turkestan

Skylark.

A. inconspicua Severz., Turk. Jevot, p. 142 (1873), (Tur-

kestan).

Breeding Turkestan and Transcaspica. Occurred in

Quetta.

1 148. (862) * Calandrella brachydactyla brachydactyla. The

Short-toed Lark.
Alauda brachydactyla Leisler, Ann. dii Wetter. Ges. Hi.'

p. 357 (1814), (S. France).

Breeding Europe and Asia to Baluchistan.

1 149. (862) Calandrella brachydactyla longipennis. The

Yarkand Short-toed Lark.
Alauda longipennis Evers., Bull. Soc. Imp. Mosc. xxi.,

p. 219 (1848), (Songarai).

Breeding Transcaspia to Tibet.

1 1 50. (863) Calandrella brachydactyla dukhunensis. The

Rufous Short-toed Lark.
Alauda dukhunensis Sykes, P.Z.8., 1832, p. 93 (Deccan).

(?) Breeding. Winter in India, etc.

* See Hartert, Nov. Zool. xxv., p. 91, 1918.
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1 151. (865) Calandrella acutirostris acutirostris. Hume's

Short-toed LarJc.

C. acutirostris H^ime, Lah. to Yarcand, p. 265 (1873), {Kara-

korum).

Breeding N. Kashmir, Pamirs, Tianshan, etc.

1153. (864) Calandrella acutirostris tibetana. Brooks' Short-

toed LarJc.

C. tibetana Brooks, 8tr. Feath. viii., p. 488 (1880), {Tibet).

Breeding Tibet.

1 153. (866) Alaudula raytal raytal. The Ganges Sand-LarJc.

Alaudaraytal Blytli, J.A.8.B. xiii., p. 962 (1844), {Luck-

now).

Breeding greater part of India except W. and N.-W.

1 154. (867) Alaudula raytal adamsi. The Indus Sand-Lark.

Alauda adamsi Hume, Ibis, 1871, p. 405 {Agrore Valley).

Breeding Sind and extreme N.-W.

1 155. (868) Alaudula minor persica. Sharpe's Sand-Lark.

A. persica Sharpe, Cat. B. M. xiii., pi. 590 (1890), {Niris)

in Persia).

Breeding S. E. Persia to Afghanistan.

1156. (868) Alaudula minor seebohmi. Seebohm's Sand-Lark.

A. seebohmi Sharpe, Cat., B. M. xiii., p. 590 (1890), {Tur-

kestan).

Breeding East Turkestan.

H57. (869) Mirafra cantillans cantillans. The Singing Bush-

Lark.

M. cantillans Jerd., Blyth, J.A.8.B. xiii., p. 960, (1844),

{Bengal).

Breeding India.

1158. (869) Mirafra cantillans williamsoni. The Siam Singing

Bush-Lark.
Stuart Baker Bull. B.O.C. xxxvi., p. 9 (1915), {Bangkok).

Breeding Siam and (?) Tennasserim.

1159. (870) Mirafra assamica assamica. The Bengal Bush-

Lark.

M. assamica McClell, P. Z. S. 1839, p. 162 {Assam).

Breeding N.-E. India and Assam.

1 1 60. (872) Mirafra assamica affinis. The Madras Bush-Lark.
M. affinis Jerd., Madr. Jour. L. 8. xiii., Pt. 2, p. 136 (1844),

Breeding Ceylon and S. India.

u6i. (873) Mirafra assamica microptera. The Burmese Bush-
Lark.

M. microptera Hume, Str. Feath. i., p. 4:83 {1873), {Thayetmyo).
Breeding South and Central Burma.
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1 162. Mirafra assamica marionee. Tlie Siamese Bush-
Lark.

Stuart Baker Bull. B.O.C. xxxvi., p. 34 (1915), {Aijuthia
Central Siam).

Siain and (?) Tennasserim.

1 163. (871) Mirafra erythroptera. The Red-winged Bush-Lark

,

Jerd., Madr Jour. L. 8. xiii., Pt. 2, p. 136 (1844), Northern
portion of Peninsula of India).

1 164. (874) Qalerida cristata magna. Hume's Crested Lark.
G. magna Hume, Ibis., 1871, p. 407 (Yarkand).

Breeding Central Asia, Baluchistan, etc.

1 165. (874) Qalerida cristata chendoola. Franklin's Crested
Lark.

Alauda chendoola Franklin, P.Z.S., 1831, p. 119 {Ganges
and Nerbudda).

Breeding N.-W. India.

ii66. (874) Qalerida cristata leautungensis. The Tibet Crzsted

Lark.

Alauda leautungensis SwinJi., Ibis., 1861, p. 256 {Liautung
W. China).

Breeding Tibet and Mts. of W. China.

1 167. (875) Qalerida deva. Sijkes' Crested Lark.

Alauda deva Sykes, P.Z.S., 1832, p. 92 {Deccan).

1168. (876) Qalerida malabarica. The Malabar Crested Lark.

Alauda malabarica Scop, del Flor. et Faun. Insubr., p. 94

(1786), {Malabar).

1169. (877) Ammomanes phoenicura phoenicura. The Rufous-

tailed Finch-Lark.

IVIirafra phoenicura Franklin, P.Z.S., 1831, p. 119 {Ganges,

Calcutta-Benares).

Breeding India.

1170. (877) Ammomanes phoenicura zarudnyi. Harterfs Ru-

fous-tailed Finch-Lark.
A. cinctura zarudnyi Hartert, Bull. B. 0. C. xii., p. 43 (1902),

{E. Persia).

Breeding Persia to Baluchistan.

1 171. (878) Ammomanes deserti phoenicuroides. The Indian

Desert Lark.

Mirafra phcenicuroides Blyth, J.A.S.B. xxii., p. 583

(1853), {Kashmir).

N.-W. India, Kashmir, etc.
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1172. (879) Pyrrhulauda grisea grisea. The Ashy-Crowned Finch-

Lark.

Alauda grisea Scop., del Flor. ef Faun. Insiibr. ii., p. 95

(1786), {No locality).

Breeding all India except Sind, Rajputana and extreme
N.-W.

1 173. (880) Pyrrhulauda grisea melanolauchen. The Black-

Crowned Finch-Lark.
Corapbites melanolauchen Cab. Mus. Hein. i., p. 124 (1850),

{Africa).

Breeding Sind, W. Rajputana and N.-W. India and
Arabia.

{To he continued.)
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THE LIFE HISTORY OF RARE AND LITTLE KNOWN
SPHINGID^ (HAWK MOTHS) OF THE ORIENTAL

REGION.

By

C. E. Fellowes-Manson.

Sub-family,

—

Ambulicin.e.

Ambulicirne, Butler, Trans. Zool. Soc. Lond,, IX, pp. 514, 579 (1877);
Rothschild, Nov. Zool., IX, (Suppl.), p. 166 (1903).

Genus.

—

Oxyambulyx. Type : substrigilis.

Ambulyx, Walker, List, Lep. Ins. B. M., VIII., p. 120 (1856).

Oxyambulyx, Rothsch. I.e. p. 192 (1903).

Range.—Indo-Australian Region, as far north as Japan, eastwards to th«>

Solomon Islands (Roths.)

Sixteen species of which nine are Indian.

Oxyambulyx substrigilis (Westwood).

Sphinx {Ambulyx) substrigilis, Westwood, Cab. Or. Eut., p. 6 1, t. 30, f. 2

(d), (1848). (Silhet ;—Mus. Brit.).

Oxyambulyx substrigilis, Rothsch., I.e. pp. 201, 838, n. 164, t. VIII, f. 1. 2

(d) (1903).

Distribution.—North India and Burma to the Andamans, Philippines and
Java. (Roths.)

Five sub-species of which one is Indian and one Ceylonese.

b. O. SUBSTRIGILIS SUBSTRIGILIS.

Sphinx {Ambulyx) substrigilis, Westwood, I.e. (1848).

Ambulyx substrigilis, Hampson in Blanf., Fauna Brit. Ind. Moths, I., p. 77, n.

103 (1892); Rothsch., 1. c. p. 87 (1894); Dudgeon, Joum. Bombay Nat. Hist.

Soc, XI, p. 408, n. 102 (1898).

Oxyambulyx substrigilis substrigilis, Rothsch. 1. c. p. 202, n. 164, b. t. VIII,

f. 2. (d) 1903.

Habitat.—North India; Burma and Andaman Islands.

Sikkim ; Assam ; Burma and Andaman Islands ;

Localities.—Paungbyin, Upper Chindwin District, Northern Burma.
Elevation.—(Vertical range) up to 3,500 feet.

Time of appearance.—July.

Occurrence.—Fairly common in localities where the food-plant is plentiful.

Expanse.— d , 100 mm. 5
The larva is very rough being covered with whitish tubercles; it is a bright

green with white dorsal and lateral longitudinal stripes from the head to the

horn ; seven obUque white side stripes adjoining the white lateral stripes from

the 4th to the 12th segments bordered on their upper edges with darker green.

Spiracles emerald green, head dull green, the extremity of the anal flap bluish-

green bordered ^vith white and blue and pinkish brown below. Horn bright

pink and very rough being covered with tubercles. Claspers pinkish brown,

legs reddish brown with pale centres and black bases.

Length.—100 mm.
Time of appearance.—May and June.

Food-plants.—Dipterocarpus (ubercula'us
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Pupa glossy, of a mne red colour on the thorax, head and wing cases ; a

darker shade of reddish brown on the abdomen, the segments of which are

pinkish, cremaster wedge shaped, stout and with a bristle at the extreme tip.

In shape it is compact and more or less cylindrical.

Length.— 6 2 , 56 mm.
Time of pupation.—June.

Situation.—Subterranean at or near roots of food-plant.

Genus.

—

Clanis. Type : phalaris.

Cla.nis, Hlibner, Verz. bek. Schm., p. 138 (1822); Rothschild, Nov. Zool.,

IX, (Supp.) p. 212, LV, (1903).

Ambulyx, Hampson, (non-Walker, 1856), in Blanf., Fauna Brit. Ind. Moths,

I, p. 77 (1892).

Range. Japan to Ceylon, eastwards to Timor ; not yet found on the larger

Sunda Islands, the Philippines, or Malacca. (Roths.)

Seven species, (Roths) Clanis titan (Rothschild.), six of which are Asiatic.

Clanis titan, spec, nov., Rothschild, Nov. Zool. IX. (Suppl.), p. 218, n. 180,

(1903).

Ambulyx phalaris, Hampson, in Blanf., Fauna Brit. Ind. Moths, I, p. 79, ii.

109, (1892); Dudgeon, Journ., Bombay Nat. Hist. Soc, XI, p. 408, n. 109 (1898).

Habitat.—North India and Burma.
Localities.^^&kim ; Khasia Hills, Assam ; Insein District, Lower Burma.
Elevation.—(Vertical range.).

Time of appearance.—June and July.

Occurrence.—Very scarce.

Expanse.— $, 146-160 mm. $ , 150 to 176 mm.
The larva has recently been discovered by a friend of mine feeding on the

leaves of a tree named jlillettia atropurpurea (Bth.), but I am unable to des-

cribe it as it was not seen by me.
Length.—
Time of appearance.—May and June.

Food-plants.—Millettia atropurpurea (Bth.).

Pupa.—Not described.

Length.—
Time of 'pupation.-—July.

Situation.—Probably subterranean.

Genus.

—

Letjcophlebia. Type, lineata.

Leucophlehia,^esiwooA., Cab. Or. Ent., p. 46 (1848), (type: lineata); Roths-
cbiid, Nov. Zool., IX (Suppl.), p. 229, No. LIX, and p. 842, No. LX, (1903),
(typus lineata).

Range.—Indo-Malayan and ^Ethiopian Regions. Four species of which two
are Oriental.

Leucophi-ebia emittens. (Walker).

LeucopUehia emittens, Walker, List Lep. Ins. B. M., XXXV, p. 1868 (1866) ;

Hampson, in Blanf. Fauna Brit. Ind. Moths, I, p. 75, n. 101 (1892) ; Dudgeon,
Journ., Bombay Nat. Hist. Soc, XI, p. 407, n. 101 (1898) ; Rothschild, Nov.
Zool., IX (Suppl), p. 231, n. 192, and p. 842, n. 194 (1903).

Habitat.—N. W. Himalayas southwards to Bombay and eastwards to Burma
(Roths.).

Localities.—N. W. Himalayas ; Sikhim ; Bombay ; Central In'lia ; Insein
District, Lower Burma.

Elevation.—(Vertical range) up to 7,000 feet.

Time of appearance.—June and July.

Occurrence.—Very rare.

Expanse.— $, 55 mm. $, 65 mm.
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Larva pink on the dorsal surface, a sub-dorsal cream coloured stripe and a
yellow lateral stripe from the head to the horn, pinkish underneath. There are

three dark lateral Unes from the head to the horn which is bright yellow.

Head pink on top with a green and white streak on guise. Anal segment
greenish. Legs and claspers pink with dark brown tips. Spiracles pink
bordered with brown.

Very slothful in its movements.
Length.—60 mm.
Time of appearance.—September and October.

Food-plants.—Bamboo.
Pupa.—not seen.

Length.—
Time of pupation.—October.

Situation.—Probably subterranean.

Genus.

—

Cypa. Type : decolor. (Walker).

Smerinthus, Walker (non-Latreille, 1802). List. Lep. Ins. B. M., VIII, p. 255
(1856).

Cypa, id., 1. c. XXXI, p. 41 (1864), Rothschild, Nov. Zool., IX (Suppl.), p.

297, n. LXXV and p. 850, n. LXXVI (1903).

Range.—North India to Ceylon and Burma, Siam and New Guinea.

Cypa decolor (Walker).

Smerinthus decolor, Walker, I.e. VIII, p. 255, n. 19 (1856).

Cypa decolor, Rothschild, Nov. Zool., IX (Suppl.), p. 298, n. 253, and p. 850,

n. 257 (1903).

Distribution.—North India to Ceylon and Tenasserim ; New Guinea.

Three sub-species (Roths.).

a. Cypa decolok decolor.

Cyim decolor, Hamps, in Blanf., Fauna Brit. Ind. Moths, I, p. 71, n. 94,

f. 43, {$), (1892) ; Dudgeon, Journ., Bombay Nat. Hist. Soc, XI, p. 407, no.

94(1898); Rothschild, I.e. (1903); {a (/), decolor).

Habitat.—North India to Shan States, thence to South Burma ; apparently
confined to mountainous districts.

Localities.—Sikkim ; Shan States, Pauhgbyin, Upper Chindwin District.

Tavoy, Burma.
Elevation.—(Vertical range) up to 4,500 feet.

Time of appearance.—May to September.
Occurrence.—Rare.

Expanse.— $, 50 mm. $. 62 mm.
Larva bright green with a pale yellow dorsal longitudinal streak from the

head to the horn, seven obUque narrow waved pale yellow side stripes from the

4th segment to the horn. Head triangular, green, with a pale yellow dorsal

streak. Anal flap bordered with yellow. Horn, legs and claspers pale pink.

Spiracles white with bright red centres. Horn covered with small tubercles,

short and curved anal, bifid at the extreme tip.

Length.—75 mm.
Time of appearance.—May and June.

Food-plants.—Dipterocarp us tuberculatus.

Pupa—Not described.

Length.—
Time of pupation.—June and July.

Situation.—Subterranean at or near roots of food-plant.

13
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Sub-famiiy.

—

Philampelin<e.

Philampelinw, Burmeister, Descr. Rep. Argent., V, 345 (1878).

Philampelin(V; Rothschild, Nov. Zool., IX (Suppl.), pp. 475 and 880 (1903).

jTyjfte.—Nephehcae. nov. (Rothsch.), I.e. pp. 498 and 883 (1903).

Genus.

—

Angonyx. Type : testacea.

Anqonyx, Boisduva], Spec. Gen. Lep. Het. I, p. 317 (1875), (type : emilia-

testacea); Rothschild, I.e., p. 543, CXXV, and p. 889, CXXVI, (1903).

Range.—Oriental Region. (Roths.).

Three species of which one is Indian.

Angonyx testacea (Walker).

Perigonia testacea. Walker, List. Lep. Ins. B. M., VIII, p. 102, n. 3(1856); id.

Lc, XXXI, p. 29 (1864).

Angonyx testacea, Moore, Lep. Ceylon, II, p. 26, t. 89, f. 1. ((J), (1882),

Hampson in Blanf., Fauna Brit. Ind. Moths, I, p. 101, n. 160, f. 58, (g),

<1892.) ; Rothsch., Nov. Zool, IX (Suppl.), p. 544, n. 463 and p. 889, n. 467

<I903).

Distribution.—Ceylon and N. India eastwards to the Solomon Islands.

(Roths.).

Two sub-species. (Roths.).

a. A. TESTACEA TESTACEA.

Perigonia testacea. Walker, I.e. (1856).

Angonyx testacea, 'yioore, Le-p. Cejlon, II, -p. 26, t. 89, f. 1, {^) (1882).

{=emina=ella) ; Hamps., in Blanf., Fauna Brit. Ind. Moths, I, p 101, n. 160,

f. 58, ((J) (1892) ; Rothsch., Nov. Zool, IX (Suppl.) pp. 544 and 889, n. 463 a,

and 467 a (1903)

Habitat.—Ceylon and North India and Burma to the Moluccas, Roths.

Localities.—Ceylon ; Sikkim ; Silhet ; Khasia Hills, Assam ; N. and S.

Burma ; Nilgiri Hills, S. India ; Andaman Islands.

Elevation—(Vertical range) up to 6,000 feet.

Tini,e of appearance.—June to August and November to March.

Occurrence.—Rare.

Expanse.— J , 56 mm. 2 .

Larva in first stage is pale transparent green with a darker green stripe from
pronotum to horn, which is black, there is also a sub-dorsal green line from head

to horn, head is round and green all over ; legs pink, claspers green.

In the second stage there is no decided change in its appearance except that

it assumes a more greenish white hue, the horn has a yellowish tip, and the spira-

cles are black edged with white, the claspers become pinkish.

The third stage resembles the second in general appearance, the colouring

being a little more pronounced.

The fourth or last stage of all marks a decided change, the head which was
originally round becomes triangular, it is green with a white streak on each

side bordered v/ith black, the general green colouring of the caterpillar becomes
brighter, the dorsal longitudinal stripe remains dark and the sub-dorsal line is

green and edged with yellow throughout its entire length until it nearly reaches

the horn when it shades off into bright yellow. The horn remains black on the

upper surface with a bright yellow tip, the under portion is green, near the base

it has a carmine hue on a white ground. The legs are intense black with the

1st segment of their bases bright yellow. The claspers are of a deep pinkish
brown. The spiracles are black edged with white.

Time of appearance.—October to January,
Length.—100 mm.
Food-plants.—Strychnos nux-vomica.
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Pupa.—deep mahogany brown colour, a little lighter on the abdominal
segments, the eyes are conspicuous, the palpi are very prominent and appear
separated, the tongue is short, eremaster which curves very sUghtly backwards
is slender and bifid ; in general appearance it is of a compact cylindrical form.

Length.— ^ 2 , 36 mm.
Time of pupation.—October to January.
Situation.—In slight cocoon just below surface of the earth.

Genus.

—

Cizara.

Cizara, Walker, List Lep. Ins. B. M., VIII, p. 120 (1856), (type : ardeniae)
;

Rothschild, Nov. ZooL. IX. (Suppl.), pp. 548, CXXXVII, and 890 CXXIX
<1903).

Angonyx, Hampson, (non-Boisduval, 1875) in Blanf., Fauna Brit. Ind. Moths,
I, p. 102 (1892).

Range.—Oriental Region. (Roths).

Two species of which one is Indian.

Cizara sculpta (Felder).

Microlophia sculpta, Yeldev, Reise Novara, Lep. t."^ 75, f. 9, {$), (1874)
<Siam:—Mus. Tring.)

Angonyx sculpta, Hampson, in Blanf., Fauna Brit. Ind. Moths, I, p. 102 n.
161 (1892) (Siam ; S. India).

Cizara sculpta, Rothschild, I.e. p. 549, n. 472, and p. 890, n. 476 (1903).

Habitat.—Indo-Malayan Sub-region :—Siam ; S. Burma, and South Indiaj

Probably of wider distribution in the Indo-Malayaa Sub-region. (Roths.).

Localities.—Insein District, South Burma.
Elevation.—(Vertical range)

Time of appearance.—October to March.
Occurrence.—Very rare.

Expanse.— $, 50 mm. 2, 60 mm.
The larva of this species has two distinct forms, viz., a green form and a

brown form. The first stage of the green form is entirely green with the
exception of the horn which is black and minutely bifid at the extreme tip.

In the second stage it acquires seven small black spots on the dorsal surface,

otherwise there is no difference in appearance ; these spots, with the exception

of the one on the 5th segment, develop into lines or dashes as the larva grows
bigger. In the 3rd stage the larva develops four elongated oval patches on the

lateral surface of the 8th to 11th segments, ending at the horn, these are white in

colour, edged with reddish brown above and yellowish below intersected with
yellowish lines. The horn at these three stages is long and straight, olive green

in colour, then pale yellow and tip black. In the 4th stage it assumes a very
beautiful form of colour and markings. The dorsal surface is a bright j^ellowish

green from the 5th segment to the horn, covered with numerous blackish and
green speckles. There are four dark brown stripes on the lateral surface edged
with white and reddish brown above and suffused with a purplish slate colour

and pink dashes below. The lateral and under surface is a greenish cobalt blue

.

It has a small ocellus on the 4th segment which is greenish yellow centred

with dark green and in the centre of which is a spiracle, it is thinly ringed with
black. Head green, legs pinkish, claspers green, with brown bases, horn rough,

and large, strongly curved anad, dull olive green with the tip black.

In the brown form, the larva is coloured green in the first three stages, sub-

sequently in the fourth stage changing to brown. The head and dorsal surface

as far as the 5th segment, are a purplish slate colour, and after this, from 5th
segment to horn a pure brown shade. The lateral surface is pale purplish slate

to the 6th segment, and from 6th segment to horn is a creamy white. It has
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four brown lateral oblique stripes on this area converging towards the head, and

two indistinct pale brownish stripes, converging towards the horn, just behind the

ocellus on the 4th segment, which has a dark brown centre, circled with brick

red, then a ring of white, and finally a black ring, a sub-dorsal creamy white line

from the head to the 7th segment ; there is a yellow spot on this line on the 3rd

segment above the ocellus. Legs brown, claspers and underparts purpUsh

slate, horn purplish slate, spiracles dark brown. The head of the larva is re-

tractile into the first three segments, and this is a favourite attitude of the full,

grown larva when at rest.

Length.—lA mm.
Time of appearance.-—November to March.

Food-plants.—Gardenia sessiliflora and campanulata.

Pupa—General ground colour on the wing cases and thoracical segments
is a pale yellowish buflf, and the abdominal segments have a pale pinkish suffu-

sion. It is profusely spotted all over the segments, but sparingly on the ventral

surface and also on the wing cases with a darker shade of buff. Spiracles black,

the middle ones being connected with each other by dark brown streaks. The
eyes are bordered with a black crescent. Leg cases intense black peculiarly

marked with buff coloured intersections. Tongue case buff ending in a black
tip at the apex of the forewings. Two round buff coloured marks on the 4th
abdominal segment near the apex of the forewings. Cremaster black and pointed
with two minute bristles at the extreme tip. The pupa is smooth and gl^ossy,

and very compact. It is extremely lively in the pupa state and seems to be
very sensitive.

Length.— ^, 31 mm. 5 , 37 mm.
Time of pupation.—November to March.
Situation.—In a slightly woven network of dead leaves and debris spun

together on the surface of the ground at or near roots of food-plant.

Genus.

—

Gueelca. Type : hyas.

Gurelca, Kirby, Roy. Dublin Soc. (2) II, p. 330 (1880); Rothsch, Nov.
Zool. IX (Suppl.), CXXXV, pp. 587 and 896 (1903).

Range.—North Western India (known as far south as Mhow) to JapaHj
the Philippines and Java. (Roths.)

Two species of which both are Indian.

GtTRELCA HYAS. (Walker.)

Lophura hyas. Walker, List. Lep. Ins. B. M., VIII, p. 107, n. 3, (1856).
Gurelca hyas. Kirb, I.e. (1880) ; Hampson in Blanf., Fanna Brit. Ind. Moths,

I, p. 110, n. 173 (1892) ; Dudgeon, Journ., Bombay Nat. Hist. Soc, XI, p. 417,
n. 173 (1898) ; Rothschild, I.e., pp. 588 and 896, n. 524 (1903).

Gurelca macroglossoides, Hamps., in Blanf., Fauna Brit. Ind. Moths, I, p.
110, n. 175 (1892); Dudg., I.e., XI, p. 417, n. 175 (1898).

Habitat.—Indo-Malayan Sub-region :—North-Western India ; Mhow ; east-

wards to Java and the Phihppines. (Roths.)
Localities.—Mhow

; C. India ; Khasia Hills and Silhet, Assam ; Madras ;

Insein District, S. Burma ; Sikkim and Bhutan.
Elevation.—(Vertical range) up to 6,000 feet.

Time of appearance.—February to July and November and December.
Occurrence.-—Fairly .common in some localities.

Expanse.— $ , 40 mm. $ .

Larva.—There are apparently three or four different varieties of the larva of
this species all feeding on the same species of plant, viz., Morinda. There is a
green form with irregular brown markings, i.e., dots on the dorsal surface
resembling somewhat the skin of a lizard, only in miniature. Then there is a
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greenish yellow form with markings the same only reddish in tinge, and lastly

there is a dark brown form, with greyish markings on the lateral surface and
entirely dark brown on the dorsal surface. The horn is reddish brown in the
green aud yellow forms and slate coloured in the brown form.

Length.—62 mm.
Time of appearance.—May and June.

Food-plants.—Pcederia and Morinda.

Pupa is glossy, of a light olive yellow, and is profusely marked with greenish
speckles.

Length.—
Time of pupation.—May and June.

Situation.—Enclosed in between two or three leaves of food-plant which are
spun together.

Genus.

—

Macroglosstjm. Type : stellatarum.

Macroglossum, Scopoli, Intr, Hist. Nat., p. 414 (1777), Rothsch., Nov.
Zool.. IX. (Suppl.), p. 616, C.L. and p. 190, CLI, (1903.)

Range.—OU World. (Roths.)

Fifty-nine species of which fifty-two are Oriental. (Roths.)

Macroglossum affictitia (Butler).

Macroglossa affictitia, Butler, Proc. Zool. Soc, Lond., p. -240, n. 4, t. 36, f. 7

(1875); id., I.e. IX, p. 524, n. 3, (1877) ; Moore, Lep. Ceylon, II, p. 30, t. 93, f. 3

(1882) ;Hampson, in Blanf., Fauna Brit. Ind. Moths, I, p. 113, n. 182 (1892).

Macroglossa vialis, Butler, Proc. Zool. Soc, Lond., p. 240, n. 5, t. 36, f. 5,

<1875) ; Moore, Lep. Ceylon, II, p. 30, t. 93, f. 2, (1882).

Macroglossum affictitia, Rothsch., Nov. Zool., IX, (Suppl.), p. 635, n. 570 and
p. 902, n. 577, t. IV, f. \2{$), (1903).

Habitat.—Ceylon ; South India ; and Burma.
Localities.—Nilgiri Hills ; Madras ; Canara ; Cutch ; Sangh ; Myitkyina and

Upper Chindwin Districts, N. Burma, and Insein District, S. Burma.
Elevation.—(Vertical range).

Tirne of appearance.—May to July and November and December.
Occurrence.—Common.
Expanse.— $, 42 mm. 9.
Larva is coloured as follows :—The prevailing colour is generally bright green,

sometimes entirely gi-een but in some varieties the larva is yellow and green

variegated with black.

The green form is usually of the same shade all over, head green, spiracles

orange, legs black, claspers green, horn black.

The varietal larva is bright yellow on the dorsal surface with a broad black

longitudinal band from the head to the horn, below the yellow is another black

longitudinal line with white below it profusely speckled with black. Spiracles

orange, head greenish yellow, legs black, claspers green with black sides which

colour extends to the spiracles, horn medium length, black, and curved shghtly

upwards.
Length.—56 mm.
Time of appearance.—May and June and October to December.
Food-plants.—Strychnos nux-vqmica.

Pupa olive green on the head except the eyes and tongue case which are pale

pinkish brown, legs and wing cases pale olive green, the rest of the body is

pale pinkish brown with black spots on the spiracles ; it is variegated in the

usual way with greyish brown markings on the legs and wing cases, and with

back spots on the lateral and ventral surfaces of the abdomen. The divisions
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of the segments are clayish buff, there is a pale line from the tongue case to

the tip of the forewings which ends in being black. Cremaster long, dark

brown on the ventral surface and with two minute points at the extreme tip.

Length.—$, 25 mm. $, 37 mm.
Time of pupation.—May to July and October to January.

Situation.—In a cell just beneath surface of the ground.

Macroglossum heliophila (Boisduval).

Macroglossa heliophila, Boisduval, Spec. Gen. Lep. H^t., I, p. 354, n. 36, t.

II, f. 2 (1875).

Macroglossa fringilla, Boisduval, I.e., p. 352, n. 33 (1875).

Macroglossa loochooana, Rothschild, Nov. Zool., I, p. 67 (1894).

Macroglossum heliophila, Rothschild, I.e. IX (Suppl.), pp. 645 and 904, n.

584 and 591, t. 3, f. &,{$), (1903).

Habitat.—South India to the Loo Choo Islands, eastwards to the Moluccas.

(Roths.)

Localities.—Nilgiri Hills, S. India ; Myitkyina and Upper Chindwin District,

N. Burma, and Insein District, S. Burma ; Tonkin ; Hongkong ; Loo Choo
Islands ; Formosa ; Sumatra ; Java ; Sarawak ; Philippine Islands ; Batjan.

Elevation.—(Vertical range).

Time of appearance.—Og%o\>qt to February.

Occurrence.—Rare, but occurs over a wide area.

Expanse.—$, 48 mm.
Larva.—There are. two district varieties of the caterpillar. The green form

is coloured as follows :— In its first stage it is a bright green all over, and in the

second and third stages it assumes a greenish white hue, there is a white dorsal

and also a dorso-lateral line edged with green, and with slender green side stripes,

horn pinkish. In the fourth stage it becomes darker and more conspicuously

marked, the general colouring is much the same, but the side stripes are edged
with white. The other variety is perhaps the most beautiful of the two, it is

coloured as follows :—The dorsal surface is pink minutely spotted with darker
pink spots, which are orange on the 3rd to 6th segments, there is a dark green
dorso-lateral line from the head to the horn, bordered with bright yellow on
the 1st to 5th segments. The lateral and ventral surface is a dull green with
darker green oblique stripe from 4th to 12th segments. The head is green,

spiracles bright red brown, horn purplish shading into bright pink on the under
surface, tip yellow ; legs yellow, claspers bright pink with black bases.

Length.—56 mm.
Time of appearancc—Octdhev to January.
Food-plants.—A creeper with evil smelling leaves and large bunches of pretty

pink small flowers also on Morinda angustifolia.

Pupa of the usual Macroglossum type, its distinguishing characters are as

follows :—Pale creamy yellow all over, a series of black stigmatical spots
encircling the spiracles. A black line commencing at the base of the tongue
e and en ding at the tips of the wings, a few small black dots and dashes
the V entral surface of the abdomen, the segments of which are' a buff colour.
Cremaster black, sharp pointed and curved backwards. The antennae, lega
and veinings of the wings are very distinct.

Length.—$, 34 mm. $.
Time of pupation.— Octoher to February and also June.
Situation.—Amongst fallen leaves, etc., at or near roots of food-plant.

Sub-family—CH.EEOCAMPiNiE.

Chceroca pinm, Butler, Trans. Zool. Soc, Lond., IX, pp. 546, 514 (1877),
(type

: elpenor) ; Rothsch., Nov. Zool. IX (Suppl.), pp. 672, 909 (typus t

Pergesa elpenor).
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Genus.

—

Rhagastis. Type : velata.

' Pergesa, Walker, List Lep. Ins. B. M., VIII, p. 149. (1856), (
partin ; type:

porcellus, chaerocampa, Boisduval, (non-Duponchel, 1835), Spec. Gen. Lep.
Heb., I, p. 223 (1875), (partim).

Theretra, Dudgeon, (non-Hubner, 1822), Journ., Bombay Nat. Hist. Soc,
XI, p. 411 (1898), (partim).

Rhagastis, gen. nov., Rothschild, I.e. pp. 791, 931, CLXV and CLXVI (typus
velata), (1903).

Range.—Oriental Region, northward to Amurland and Japan, eastward Lo

Borneo and Java.

Eleven species known to science, it is expected that more new species will

be discovered.

Rhagastis olivacea (Walker).

Pergesa castor var., Walker, List Lep. Ins. B. M., VIII, p. 153, n. 5 (1856)»

Pergesa olivacea, Moore, Proc. Zool. Soc, Lond., p. 566 (1872).

Chcerocampa olivacea, Hamr)Son, in Blanf., Fauna Brit. Ind. Moths, I, p. 91,

n. 136 (1892).

Chcsrocampa castor, id.. I.e., IV, p. 453 (1896) ; Dudgeon, Journ., Bombay
Nat. Hist. Soc, XL p. 411, n. 136 (1898), (=olivacea).

Theretra spec. Dudgeon, I.e., p. 413, n. 137, B. a. (1898).

Rhagastis olivacea, Rothschild, Nov. Zool., IX (Suppl.), pp. 797, 932, n. 7.56

and 764 (1903).

Habitat.—North-West and North India.

Localities.—Mussoorie ; Simla ; Sikkim ; Bhutan ; Silhet ; Shillong ; Khasia
Hills, Assam.

Elevation.—(Vertical range) 3,000 to 7,000 feet.

Time of appearance.—May to July.

Occurrence.—Common.
Expanse.— $, 74 mm. 9 80 mm.
Larva.—Green, profusslj' spotted with white all over, a dark line on the dorsal

surface from the head to the horn ; oblique lateral pale greenish yellow stripes

from fourth to twelfth segments with a sUght pinkish suffusion at their bases

and with a series of black dots above ; a bluish green ocellus on fourth segment
with a black ring and black centre spot ; spiracles white bordered with orange ;

head green, of the same shade as the body ; horn a slate colour, long and blunt

at the tip. Legs and claspers pale yellow. Underside of larva pale green.

Length.—65 mm.
Time of appearance.—August and September.

Food-plants.— Vitis vinifera and Hydrangea.
Pupa dark olive green on the head and wing cases, and dorsal and lateral sur-

faceSjtongiie case, prominent, eyes, antennse and the base of the thorax a brighter

green, some black on the inner margin of the wing cases and a few small black

dots on the wing cases. Eyes prominent. Spiracles reddish brown edged with

black. Ventral surface of abdomen creamy yellow, -with a shght pinkish suffusion,

two sharply defined black longitudinal streaks on the 5th and 6th segments,

with three small ventro lateral blackish spots on each side extending to the

7th segment, the divisions of the segments from the 4th to the 7th are reddish

at the brown edged with black. Cremaster blunt with four bristles arranged in

pairs extreme tip, slightly pointing ventrad.

Length.— $ mm, $, 50 mm.
Time of pupation.—October to May.
Situation.—On surface of the ground, in a slight web, under fallen leaves

moss. etc.
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SOME OBSERVATIONS ON THE BIRDS AND MAMMALS
OF IMAW BUM.

By

F. KiNGDON Ward.

One of the highest peaks in the Htawgaw Hills, far Upper Burma, on the very

threshold of a terra incognita so far as the naturalist is concerned, is Imaw
Bum, 13,307 feet.

These mountains along the China frontier, owing to the incessant rainfall

.

are snow clad for at least seven months in the year, while the deep valleys are

filled with semitropical vegetation; so that we find here one of the most richly

assorted floras and densest forest regions in Asia, where animal life in all its

forms—including many inimical to man—thrives abundantly. In 1914 I spent

four months on the main Salween divide to the east of the Imaw Bum range,

from whence I climbed Imaw Bum, and in 1919 I spent a further six months on

the western flank of the Imaw Bum range itself, whence I several times reached

the Summit of the main peak.

It is to be noted, then, that Imaw Bum, though one of the highest peaks in

the district, is not on the main Salween-—Irrawaddy watershed, but on another

axis ruiming parallel to it, and separated from it by the Nagawchang river, which

rises from the junction of the two ranges much further north. After flowing

south for seventy miles, this river sweeps westwards round the southern end of

the Imaw Bum range, and immediately turns due north, again flowing parallel

to the main ranges for some forty miles before joining the Irrawady; thus form-

ing a complete U. It might then appear that the Imaw Bum range is a feature

of original structure, determining the strange course of the Ngawchang river ;

but there is reason to beUeve, from differences in the flora of the valleys on either

flank of the range, that these valleys, have, in fact, been long isolated, and only

comparatively recently become joined up ; that the Imaw Bum range is not

then a feature of original structure, but a part of the Salween-Irrawaddy divide ;

and that the Ngawchang river is a compound made up of two or more originally

distinct streams, that on the west flank of the range having cut its way back till

it has reached and beheaded that on the east flank.

The commanding height of Imaw Bum is doubtless to be ascribed partly to the
fact that it is a solid mass of granite, a rock which bulks largely in the district.

These few topographical details are necessary to any proper appreciation of

the distribution of fauna and flora in this region, and thence westwards to the

Himalaya and eastwards to China.

Bird hfe of all kinds abounds on Imaw Bum, from the deep valleys 2,000 feet

above sea level to the last of the silver firs and Rhododendron forest at 12,000
feet, but more particularly between 6,000 and 10,000 feet ; at least it was so

in 1919.

But in 1914 I remarked in my diary over and over again that birds were pecu-
liarly scarce. It did occur to me that since there are many more Lisus in the
upper portion of the Ngawchang valley—that is to the east of the range—than
i n the lower part, west of the range, this might account for the discrepancy
noticed ; for the Lisus are the great destroyers of bird hfe.
But this explanation was abandoned as too fantastic. Moreover in 1919 I

marched right round Imaw Bum, spending a week on the east flank, during
which time I saw many birds.

A possible clue is given by Belt in the "NaturaUst in Nicaragua", where he
states.that in the year 1872 there was an epidemic amongst several classes of
insects in Chontales.
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This suggests two possible explanations.

(i) That there had been an epidemic amongst the young birds themselves in

1913 or 1914.

{it) That there was an epidemic amongst insects in one or other of those

years, with consequent lack of food for the young birds.

Considering the great irregularity of the chmate in a mountainous region such

as the N. E. frontier subject to a highly modified monsoon, the whimsicality

with which a month will be fine one year and pouring with rain the next, such

epidemics may be more common than is usually supposed.

If the Lisus are one enemy of bird life on the N. E. frontier, snakes are another.

During the summer months small snakes of all kinds literally swarm in the

temperate forest belt between 6,000 and 9,000 feet ; and the curious thing is

there are far more snakes there—or at least they are far more commonly met
with—than in the hot semitropical valleys. During the rains of 1919 I rarely

went into the forest without meeting at least one snake, generallj' two or

three. Most of them were no doubt harmless to man—they were at any rate

quite small reptiles ; but it was otherwise with birds.

And now comes the strangest thing of all.

The great majority of small birds met with seemed to build their nests on, or

close to the ground.

The fact that without any search, I ran into (it is the best expression) thirteen

nests with eggs or young between June 1st and July 3lst, says something for

the bird life of the country. Of these, one was probably, and two were possibly

beyond the reach of snakes ; the rest were all either actually on the ground, or

in long thick grass within a foot or two of it. I had long suspected, from seeing

broken egg shells on the ground and finding nests deserted, that snakes took

heavy toll of the birds, and at last I obtained direct proof.

One evening I flushed a small bird off a nest in the long grass which bordered

the pathwaj^ below the village, at an altitude of 5,000 feet. There were three

sky blue eggs, like an English hedge sparrow's, which the nest also resembled.

These I left, deciding to return next day and spot the bird.

As I approached the place next morning I saw the male bird hopping about

in the bushes close to the nest and twittering, evidently in great distress. At

first I supposed I was the cause of alarm, but on approaching closer and peering

into the nest I saw a small black snake with narrow yellow rings, calmly coiled

up in the bottom of the nest sucking the eggs ; it escaped my efforts to kill it

and left the nest gutted.

The snake was not above 18 inches long, the nest about the same height above

the ground.

However there were plenty of small birds seen above 8 000 feet, and at this

altitude snakes were more rare. In 1914 I saw two vipers in a marsh at about

8,000 feet altitude, and in 1919 a snake three feet long came into our camp, in a

marshy meadow at 9,000 feet, and was promptly killed. No doubt in such

localities plenty of snakes might be met with.

It may be observed in passing that an abnormal number of snakes in one year

might imply a decrease in the number of birds during the following year ; and

conversely, a decrease in the number of birds might re -act unfavourably on the

number of snakes in the third year, allowing the number of birds to become nor-

mal again in the fourth—if indeed the ravages of one season can be made
good again so rapidly.

I wish, however, in particular to insist on the number of snakes in the

Htawgaw Hills ; and in general to point out that in a country so proUfic of life,

there is a destruction of life correspondingly prolific.

In August the common Yunnan green parrot was often seen in the valley.

On some days numbers of swallows (?) would be seen wheeUng and darting over

the village. Then they would disappear mysteriously and not be seen again fov
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weeks. Hawks were not common, and the few I saw were down in the valley

;

but in the evenings, when in camp, I frequently heard the plaintive cry of an

owl. There were several kinds of pigeon in the valley, including green pigeon ;

a nd throughout May the cuckoo was often heard, though I saw but one.

Amongst the dense thickets which covered fallow taungya, were many warblers

and robins ; and higher up, wrens, tits, and flycatchers ; a small black crested

tit was one of the commonest birds in the Rhododendron forest at 11,000 feet.

In the more open parts of the forest a scarlet-breasted woodpecker was seen,

and there were some noisy magpies with long black and white barred tails. By
streams a grey wag-tail was common; also a beautiful piebald wag-tail, a choco-

late brown water ouzel, and a tiny white-polled red and black rock wren. The

last three are widely distributed for I have seen them over a large part of China

as well as in India. But by far the finest birds met with were Sclater's Monaul

{Lophophorus sdateri) and the Chinese Blood-Pheasant {Ithagenes sinensis) and

both are, strange to say, moderately common, for they are not greatly persecut-

ed by the Lisus—yet. Let us hope they will remain comparatively immune. I

found them strangely tame, especially the Monaul; but then of course they are

'fool birds .' Though I offered a big reward for a Monaul none were brought

to me; yet I myself saw six. I obtained one Blood Pheasant, shot—not trapped

be it noted—by a Lisu, with the cross-bow.

The Blood Pheasants I saw several times in May, June and July in rhododen-

dron, bamboo and Abies forest which clothed a great spur of the mountain, bet-

ween 9,000 and 11,000 feet. They went about in flocks, and seemed to keep to

the crest of the ridge as we did ; for every time I went up the ridge in the

summer I met these birds. We would hear them calling loudly as they plunged

down the steep slope at our approach, but we generally managed to catch sight

of them. Only on one occasion, however, did I glimpse a male bird, and suspect

that the flocks seen were composed of young birds with the hen. On June 29th,

at 9,000 feet, in open shrub meadow., I put up a hen and several young of this

species just able to fly. Probably they were not above a month old, so that

we may reasonably infer that the bird lays its eggs in May. It cannot then

nest very high—probably below 10,000 feet in this country ; for up to the middle

of May at least there is plenty of snow about at that altitude. After July I did

not see any more blood pheasants, though I frequently went up the ridge.

On July 27th I saw my first monual at nearly 13,000 feet. It was a female

however. The very next day I saw a male in the rhododendron scrub, and two
more females squawking from a rock. The first female, a bird rather bigger

than an English partridge, was also standing on a rock above the tree line,

squawking plaintively. As I approached she ran up the cliff still calhng loudly

but after a time she took to flight and sailed past me, followed by a j^'oung bird.

However she did not go far, but settling on a rock further do-woi the ridge began
calling again, till presently a second young bird joined her. Again I saw two fe-

males standing sentinel on a granite cliff, squawking loudly, at an altitude of

12,000 feet. As to the male, he ran behind a rock almost as soon as I saw
him ; but climbing over the rock I had quite a good view of him for half a
minute before he flew a short distance down the cliff and disappeared in the
scrub. The coloration of this bird is remarkable. The head is peacock blue
changing to metallic green ; neck bronze, breast and wings black. The short
fan-shaped tail is cinnamon, with a broad band of white across it.

On August 29th, I saw my fifth adult bird, also a male. He was carrjang on
like a female, that is to say he stood up on a bare rock, squawking mournfully ;

he allowed me to approach quite close before he turned and walked slowly up
the cliff, still calhng.

In October I saw another male high up on the mountain ; he sailed screaming
down the slope, and aftej- that I saw no more.
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With the exception of the Takin I shall not say anything about the larger

mammals of Imaw Bum, for the reason that they are well known. The Hima-
layan bear must be quite common, though I did not come across it. Two skins
were brought to me by the Lisus, one of very large size ; and two live cubs.
There is also a small brown tree bear.

The barking deer was often heard in the deep valley of the Ngawchanghka,
also gibbons. On one occasion the skin of a flying fox was brought to me, but
I never saw that animal, and only a few times did I see bats. Squirrels were
fairly common between 5,000 and 8,000 feet. I secured three or four, belonging
to two distinct species, all shot by the Lisus with cross-bow and bamboo arrow ;

they also distinguish them, calling the larger hihl, the smaller hape.

In 1914 I sent to the Natural History Museum several specimens from the
North-East Frontier, including a shrew {Blarinella ivardii, Thomas), A water-
shrew {Chimarogale styani—the second known example), several voles, and
a h arvest mouse.

In 1919 I collected some more specimens, including voles, shrews, long-tailed

mice, bamboo rats. Pica hare and others. I found the region of bamboo and
Rhododendren forest, at about 9,000 feet altitude to be the richest in ground
mammals. Through this forest Conifers are also scattered, and there are open
meadows in places along the crests of the ridges. Here indeed, throughout the
summer at least, little animals swarmed in such numbers that it is evident they
must play an important role in nature. When camped in this belt, with three

traps I always caught at least one mammal, and this without stirring above a
hundred yards from my tent. The steep slopes beneath the bamboo clumps
and under the Rhododendren and other trees were honeycombed. Here I

caught chiefly voles and long-tailed mice, also a pigmy hare and a shrew, both
taken by day. Indeed the shrews seem to be diurnal rather than nocturnal in

their habits, probably because their food is abroad by day. I caught two also

running about inside my tent, both in the day time ; they moved in sudden little

darts, their long noses glued to the ground, poking under leaves and sticks.

They all seemed to be blind and rather deaf, and even their sense of scent seemed
at fault, at least so far as I was concerned, for they made no serious effort to

escape my clutches.

In the same way the Pica hares are diurnal. On the grass hills of south-eastern

Tibet the ground is riddled with their burrows, ana' I saw them scampering about,

popping in and out of their holes like rabits. Chimarrogale too may be a day-

light animal ; the only one I caught was taken by hand in a stream during the

day time at 11,000 feet altitude. But the voles and mice are certainly not

nocturnal nor is it obvious why they should be. It must be harder for them to

find their food in the dark, and as they have nothing to fear from man in

these lonely forests, it must be something else they hide fi'om. Birds of prey are

rare at these altitudes, but weasels are more common.
Having found the 9,000 feet belt prohfic in small mammals during the heavy

rains of June, I tried 1,500 feet higher in July. Camp was pitched on a narrow

granite ridge, in a forest of bamboo. Rhododendron arizelum and Abies sp. On
either side the ridge sloped very steeply, and beneath the almost horizontal

stems of the outgrowing Rhododendrons, mammal burrows were extraordinarily

plentiful. Yet in six nights, using three traps a night, I did not catch a single

mammal here. Either (j) the original inhabitants of the holes had temporarily

abandoned this altitude at this particular season for lower or higher altitudes ;

or{ii) the area had been worked out for good and permanently deserted as fallow,

the mam.ijials migrating. I could think of no other possible explanation to

account for the absence of mammals from a place where they had obviously once

Uved in thousands. The weather was extremely wet during six days I remained,

in camp here, but we had two fine nights. Moreover, it was just as wet lower

down, and the mammals came out at night just the same wet or fine.
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Again, higher up there were small mammals. Returning one day from the

summit, I saw a brown Pica hare dart into a hole under the Rhododendron scrub,

and I sat down to watch. Presently he peeped out again, took a look at me, and

emerged. Sitting up at the entrance to his home, he first rubbed his face all over

with his paws, hke a squirrel ; then began to Uck his breast and belly, twisting

his head round beneath his fore paws and polishing away energetically. But he

kept an eye on me, darting into his hole if I moved, only to re-appear almost

instantly.

The specimen of a Pica I obtained was shot by a Lisu with the cross bow. I

saw the little animal pop into its hole close to my tent one morning, and called

up one of the Lisus, who stood by with his cross-bow strung, when presently

he came out, the Lisu let fly at ten yards range and pinned the Pica to the ground.

Towards the end of August I saw the first herd of Takin on Imaw Bum—fourteen

of them. They were on a spur below me and not far away ; six of them were
lying down in the short Rhododendron scrub, with their stumpy fore legs thrust

out straight in front of them ; the rest were grazing. One or two were on the

look out. I was particularly struck by the peculiar sea-roll of their walk, and the

swaying of the head from side to side. But they looked even more odd when
they broke into a run lumbering down the slope, yet leaping nimbly from rock

to rock on the rough screes. The long hair fringing the chest and shoulders,

and the short stumpy legs, gave them almost the appearance of Yak in the dis-

tance, though the horns and bob-tail at once betrayed them for what they really

were.

In colour this species has the face and legs soot black, the lower half of the
flanks, neck, belly, rump and tail dark brown to black ; back, extending thence

half way over the flanks, pale yellow, except for a sharply defined black line down
the centre, and the upper half of the neck pale yellow. This may therefore be
the Mishmi species, B. taxicolor ; on the other hand it may not.
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REPORT ON THE

ORTHOPTERA OF MESOPOTAMIA AND PERSIA.

Collected by

Messes. P. A. Buxton, M. A., and W. E. Evans, B. So.

DICTYOPTERA AND EN8IFERA.
BY

L. CHOPARD, D.Sc.

( With three plates.)

DICTYOPTERA.
Fam. - BLATTID^.

Gen.—I8CHNOPTERA, BURM.

Ischnoptera evansi, n. sp.

(Fig. 1 and 2).

Ti/pe :—One female from Mesopotamia, Amara (at light, W. E. Evans
7-8-1918).

A small species for the genus, of a rather pale, very uniform testaceous colour.

Head testaceous, the vertex exposed ; face darkened between the eyes, which
are widely separated ; no ocellar spots visible. Antennae testaceous, darker
in the distal part. Maxillary palpi yellowish, the 4th joint shorter than the
3rd, much dilated at the apex, 5th joint long, brown at the apex which is acute.
Pronotum testaceous, translucent laterally ; anterior and lateral margins
rounded, posterior margin slightly produced in the middle. Meso and
metanotum testaceous with a small fuscous mark on each side. Abdomen
testaceous with two lateral fuscous bands ; supraanal plate translucent, slightly

triangularly produced ; subgenital plate broad, almost truncate at the apex.
Legs concolorous ; front femora armed beneath on the outer edge with 5 or 6

spines subequal in length, rather strong, one of which is apical, on the inner
edge, from base to apex, with 4 moderately strong spines, 10 very small ones,

1 rather large and 2 very long apical ones ; tibiae short, armed with 5 apical

spurs, 3 superior (1 ext., 2 int.) and 2 inferior spines (1 ext., 1 int.) ; tarsi short,

the 3 first joints spiny beneath, presenting two minute lateral spines at the apex,
4th joint very sh jrt, 5th almost as long as the metatarsus ; aroMa between the
claws large. Intermediate and posterior femora armed with two internal apical

spurs and 6 or 7 spines on each inferior margin ; intermediate tibite armed
with 5 apical spurs, 7 superior (2 ext., 3 med., 2 int.) and 6 inferior spines (3
ext., 3 int.) ; posterior tibite with 5 apical spurs, 13 superior (4 ext., 4 med., 5 int.),

and 9 inferior spines (4 ext., 5 int.) ;
posterior tarsi longer than those of the two

other pairs.

Elytra and wings extending little beyond the apex of abdomen. Elytra
very pale testaceous, almost transparent ; marginal field broad, occupying
more than the third of the total width of the tegmen ; 8 costal veins ; humeral
vein furcate after the 8th costal, its superior sector giving 10 branches ; the
inferior one furcate at the apex ; median vein trifurcate at its base ; ulnar

vein forming 4 branches, parallel, somewhat angled near their base. Wings
hyahne ; mediastinal vein furcate at the apex ; humeral vein furcate little after

the middle, having given 4 branches, its superior sector giving 5 more parallel

branches, the inferior trifurcate at the apex ; median vein very sHghtly sinuate ;

ulnar vein giving 3 branches towards the apex of the wing and 3 short ones to

the dividing vein ; axiUary vein trifurcate.

Length of body, 13 mm. ; length of pronot., 3*5 mm.; width of pronot., 5 mm.;
length of tegmen, 12*7 mm.
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This species looks very much like a Blattella but the venation of the wing

is that of an Ischnoptera or rather an Ischnopterite as that large genus is much

too comprehensive and should be restricted after examination of large series of

the species referred to it.

Gen.

—

Blattella, Caudell.

Blattella germanica, L.

Mesopotamia: Kurna, 20-5-18, Id; Amara, 27-11-17, 1$ ; 10-6-18, 19 ;

30-6-18, 1$; 7-8-18, l$(at light).

Persia: Enzeli, 10-2-19, Id-
Cosmopolitan species.

Gen.

—

Stjpellina, nov. gen.

Very closely allied to Supella Shelf. Male narrow and elongate, with tegmina

and wings extending beyond the apex of abdomen. Head with eyes well

separated ; interoeular space flattened, forming with the facial shield a sub-

angular line. Tegmina with the discoidal sectors oblique ; wings with the ulnar

vein ramose, no apical triangle. Dorsal segments of abdomen unspecialized ;

supraanal plate very weakly pi'oduced ; subgenital plate with styles well devel-

oped, almost symmetrical, inserted near the apex of the plate. Front femora

armed anteriorly with two long apical spines and a row of very short, spiniform

bristles, posteriorly with one apical spine and one before the apex of the inferior

edge. Femora of the other legs armed with a few spines on each edge. Female

unknown.

Genotype : Supellina buxtoni, n. sp.

Supellina buxtoni, n. sp.

(Fig. 3 to 7).

Type: One male from Mesopotamia, Amara (P. A. Buxton, 14-9-1918.)

^ . Size medium, form slender. Colour very pale yellowish with two
brown longitudinal bands on the pronotum, and numerous longitudinal brown
lines on the elytra between the principal veins. Head elongate ; occiput

short, brown ; interoeular space wide ; front, between the ocellar spots,

whitish ; face brown. Maxillary palpi long, brown, the last segment short,

truncate. Antenna3 brown. Pronotum broad, slightly convex, anterior and
posterior margins almost straight, lateral margins convex ; disk pale yellowish

marked with two brown bands converging anteriorly ; lateral portions trans-

parent. Meso and metanotum testaceous. Abdomen testaceous with two
brown lateral lines ; supraanal plate, very short, subrounded at the apex ;

subgenital plate rather large and produced, emarginate at the apex, depressed

on each side with a longitudinal keel in the middle. Cerci formed of 12 articles,

depressed with their outer angle somewhat produced and rounded, the two
distal ones much smaller. Style rather big, inserted almost in the midst of the

posterior margin of the plate, armed with two very minute denticulations at

their apex ; the superior margin of the subgenital plate bearing 2 or 3 such den-

ticulations at their base. Genital valves showing a long chitinous process and a
rounded head entirely covered with stiff bristles. Legs rather long and slender,

yellowish. Front femora armed anteriorly with two apical spines very close to-

gether, the superior one longer and curved, posteriorly with one apical spine and
one about at the distal third of the inferior margin ; anterior margin bearing about
30 spinuliform bristles from proximal third to the apex ; tibise shorter than the
femora, armed with 4 apical spines, 3 superior (1 ext., 2 int.) and 2 inferior ones.

Intermediate and posterior femora armed with 4 or 5 spines on each margin
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beneafh; intermediate tibice armed with 5 apical spines, 8 superior (3 ext.,
3 med., 2 int.) and 4 inferior ones (3 ext., 1 int.)

; posterior tibi* with 5 apical,'
13 superior (5 ext., 4 med., 4 int.) and 7 inferior spines (4 ext., 3 int.).
Elytra very long, their anterior margin somewhat sinuate, internal margin

abnost straight; humeral vein with 7 branches, the two apical of which are
furcate

;
anal field elongate. Marginal field transparent, the remainder of the

tegmina pale yellowish with longitudinal brown bands between the veins.
Wings transparent, the costal veins somewhat darkened and clubbed; ulnar
vein triramose, no intercalated triangle.

Length of body, 9-5 mm. ; length of tegmen 10 mm. ; width of tegmen,
3 mm. ; length of pronot, 2*5 mm. ; width of pronot, 3 mm.

This species shows very distinctive features in its general coloration, armature
of the front tibiae and apex of the abdomen. It seems closely related to Supellia
Shelf., but cannot enter this genus on account of the lack of spines on the anterior
margin of the front femora and the absence of a speciahzed gland on the abdominal
tergites.

Gen.

—

Blatta, L.

Blatta orientalis, L.

Persia: EnzeH, 19-6-19, 1 J.

Gen.

—

Periplaneta, Burm.

Periplaneta americana, L.

Mesopotamia : Amara, 1 2 •

Gen.

—

Shelfordella, Adelung.

Shelfordella tartara, Sauss.

(Fig. 8 to 10).

Mesopotamia : Amara, R. Tigris, 7-4-18, 2$ (immature), common in fields
;

billets, etc.; 25-6-18, 1 $ ; 31-5-18, 1 $ ; 24-9-18, \$; 30-9-18. \$ ;

Kurna, 20-5-18, 1^.

This interesting species had not yet been recorded from Mesopotamia ; the

specimens collected by Mr. Buxtox agree fully with Adeltjng's description.*

There is veiy little to add to this very good description. The front femora are

armed anteriorly with two long apical spines and 13 ones on the inferior margin,

these being rather strong and regular ; posterior inferior margin with 5 spines,

one of which at the apex ; front tibi£e with 5 apical, 3 superior (1 ext., 2 mt.)

and 6 inferior spines (3 ext., 3 int.). Intermediate and posterior femora armed
beneath with 6-7 spines on each margin ; intermediate tibiae with 5 apical,

8 superior (3 eXt., 3 med., 2 int.) and 8 inferior spines (4 ext., 4 int.); poste-

rior tibiae with 5 apical, 14 superior (5 ext., 5 med., 4 int.) and 13 inferior spines

(7 ext., 6 int.). Genital valves rather short and broad, with three sharp hooks.

Gen.

—

Polyphaga, Brulle.

Polyphaga cegyptiaca, L.

Mesopotamia: Kurna, 20-5-18, 1 $ ; Basra, 16-8-17, 1^ ; Amara, 7-3-17,

1 9 ; 10-3-18, 1 9 (under palm logs) ; 27-4-18, \$ (flying).

Persia : Menjil, Gillan, 2,000 ft, 1 9 (running in stony desert).

Two egg-cases of this species have been collected by Mr. W. E. Evans ;

they agree with the description given by Dr. W. Inne.s Bay {Mem. Soc. ent.

Eg.. I [1912], p. 37), one being 10, the other 9 mm. long, both bearing 16

denticulations on the crest (fig. 11).

* Horoe Societatis Entomologicce Bossicce, XXXIX [1910] p. 331.
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Polyphaga suhhyalina, n. sp.

(Fig. 12 and 15).

Type : \$, from Persia, Qazvin, 4,000 ft, 25-8-19. (P. A. Buxton).
Co-types : 2 ^, same locality, 30-9-19.

^ . Medium sized species ; form elongate, coloration very pale, not very

hairy. Head small, occiput and forehead black with long reddish hairs, face and
mouth parts very pale yellowish. Eyes very large, black, a little more approxi-

mate than the ocelli ; these are big, yellow, the space between them forming a
rounded keel. Antennae rather thick, yellow. Maxillary palpi yellow, the

3rd article longer and thicker than the 4th, the 5th comparatively very short,

truncate. Pronotum small, short and broad, its anterior margin fringed with

long hairs, its surface covered with short, silky, reddish hairs
;
general shape

regularly oval, the anterior margin feebly truncate, clearing the summit of the

head ; disk slightly convex, adorned with symmetrical brown lines, forming

a triangular impression. Abdomen broad, whitish, almost glabrous ; supraanal

plate small, rounded at the apex ; subgenital plate a little a symmetrical,

with no style, its posterior margin concave, lined with short spinuliform hairs,

angles rounded. Cerci short, yellowish. Genital valves short, folded on the

right, presenting a long hook on the left.

Legs yellow, rather short. Front femora bearing long, irregular bristles

;

tibiae armed with 8 spines round the apex and 1 on the upper margin ; tarsi

long and slender, the metatarsus equaling the other joints together. Inter-

mediate femora bearing scarce long bristles and armed with 1 external genicular

spine ; tibiae armed with 7 long apical spurs, 6 superior (2 ext., 2 med., 2 int.),

and 2 inferior spines (1 ext., 1 int.). Posterior femora armed as the intermediate

ones ; tibiae with 7 spurs, the longer one much shorter than the half of the

metatarsus, 11 superior regularly disposed (5 ext., 3 med., 3 int.), and 5
inferior spines (2 ext., 3 int). Tarsi long, all the articles covered with spinelets

;

arolia between the claws small.

Elytra extending much beyond the apex of abdomen, almost transparent with

numerous small greyish spots and the costal area whitish ; humeral vein send-

ing 6 or 7 branches to the internal margin ; branches of the median vein very

numerous, 12 to 14 ; anal field short. Mediastinal vein with a small inferior

lobe. Wings transparent except a few small greyish spots near the apex and
a narrow white opaque band along the anterior margin in its apical midst

ulnar vein with 5 branches; 1st axillary vein with 10 branches.

Length of body, 13 mm.; length of pronot., 3*5 mm. ; width of pronot., 6 mm. j

length of tegmen, 19'5 mm.; width of tegmen, 7 mm.; post tib. 5'6 mm.; post,

metatarsus, 6 mm.
Although looking much like H. livida Burm., at first sight, this species belongs

to the algerica group, having the spines of the posterior tibiae regularly disposed

along the whole length of the tibia. H. Roseni Brancs, seems to be a very close

species but Beancsik does not speak in his description of the disposition of the

tibial spines ; anyhow, the shape of the pronotum is different from that of the

present species, the elytra and wings are shorter and the tarsi possess no arolium.

Polyphaga africana, L.

Mesopotamia: Azijiysh, R. Tigris, 1-11-18, 1 J ; under flood refuse, slopes

of Jebel Hamrin, 1 adult and 2 young 5 ( ? )•

The male specimen here referred to agrees quite well with the good figure of

this species given by Savigny (Descr. de I'Egypte, Orth., pi. II, fig. 11), but the

anterior part of the pronotum is not whitish ; I do not think this colour variation

is sufficient to authorize the creation of a species or even a geographical race.

There is a very distinct small arolia between the tarsal claws and the posterior
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tibiae are armed with 9 superior spines, the three distal ones forming a group not
very clearly separated from the other 6 ; 4 inferior spines inserted in the distal
half of the tibia, of which 2 external and 2 internal, the latter much longer.
The female specimens seem to belong to the same species, showing the same

tibial armature ; there is no tarsal arolia but this must be characteristic of the
females of all the species of this genus. The adult specimens are covered with
a reddish hairy clothing and show the supraanal and subgenital plates shghtly
notched at the apex.

PolypJuiga persica, n. sp.

(Fig. 14 and 16).

Type :—One male from Persia, Qazvin, 4-9-1919 (P. A. Buxton).
Size medium, form rather short and stout, coloration testaceous brown with

numerous small brownish spots on the tegmina. Head hidden by the pronotum
;

occiput and forehead black ; facial shield and clypeus yellow, the former
depressed, the latter forming a protuberance with a fine median furrow. Eyes
large, black, as distant one from the other as the ocelli ; these are very large,

yellow, oval ; between them is a tuft of reddish hairs. Maxillary palpi

testaceous, the last joint much shorter than the fourth one. Antennae
brownish, thick.

Pronotum rather wide, testaceous, covered with long reddish hairs ; a narrow
band along the anterior border ahnost transparent, posterior part somewhat
darkened, 8 small black spots on the disk which is convex ; anterior margin
slightljr produced in the middle, lateral margins almost straight, posterior one
convex. Mesonotum testaceous, its posterior margin subangidate, its exposed
part very large, brownish.

Abdomen broad, depressed, testaceous above, yellowish with reddish hairs

beneath. Supraanal plate small, subtriangular, its posterior margin sinuate,

apex feebly notched ; subgenital plate a symmetrical, its posterior margin
sinuous, thick, covered with reddish hairs ; styli irregular, the right one much
shorter than the left which is inserted in the concavity of the margin. Cerci

very short, testaceous.

Legs yellowish ; anterior femora provided with very long hairs and a few
spiniform bristles on the inferior inner edge ; tibiae very short, armed with

8 strong spines round the apex and 1 on the superior margin ; tarsi long, rather

slender, the metatarsus equaling the other joints together ; no arolia between

the claws. Intermediate and posterior femora provided with long bristles,

without genicular spines ; intermediate tibiae with 7 very long apical spurs, 7

superior (4 ext., 2 med., 1 int.) and 1 inferior spines
;
posterior tibiae wth 7

apical spurs, 10 superior (4 ext., 3 med., 3 int.) and 4 inferior (2 ext., 2 int.)

spines, the superior ones forming 3 imperfectly limited groups. Tarsi longer

and thinner than the anterior ones, the metatarsi longer than the other joints

together.

Elytra and wings extending beyond the apex of abdomen. Elytra veiy

broad, chiefly near the apex, subhyaline with many Httle greyish spots ; mar-

ginal field narrow, whitish ; humeral, median and ulnar veins with numerous

parallel branches. Wings slightly smoky, chiefly towards the apex and along

the anterior margin ; anal angle very pronounced. Veins brownish ; median

vein emitting 9 branches, ulnar vein with 13 branches ; many of the radiate

veins are fiu'cate.

Length of body, 15-5 mm.; length of pronot., 4-5 mm.; width of pronot., 7

mm.; length of eljiira, IS'O mm.; width of elytra, 6'5 mm.

This species has exactly the same form and size as the preceding ; it differs

from it by its general colour and by the absence of arolia between the tarsal

claws. The hook of the genital valves (fig. 13-14) is much thicker and more

curved in africana than in persica.

15
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Fam.—MANTIDJE.

Gen.

—

Mantis, L.

Mantis religiosa, L.

Mesopotamia : Amara, nov. 1917, 2 J , 3 ? ; Kizil Robat, north-east of

.Baghdad, 1^, 1$; Masharra Canal, Amara, 8-6-18, 1$.

Gen.

—

Ikis, Sauss.

Iris oratoria, L.

Mesopotamia : Kut el Amara, R. Tigris, 9-8-18, 1 J ; Shahroban, R.
-Diala, 30-7-18, Id".

Gen.—FiscHERiA, Sauss.

Fischeria fasciata, Thunb.

Mantis fasciata, Thimberg, 1815, Ac. Petersb. V., p. 292 ; Fischeria

Jaciata, Giglio-Tos, 1916, Bull Soc. ent. it. XLVII [1915], p. 21 ; Fischeria

baetica, Rambur, 1839, Faune And. II, p. 19, pi. 1, fig. 1,2.

Mesopotamia: Amara, 11 and 20-9-18, 1(^,2$ ;—Kut el Amara, R. Tigris,

9-8-18, 2$.
Three male specimens, collected by Mr. P. A. Buxton, are very much larger

than Spanish examples (length of body, 68 mm.; length of pronot., 18 mm.:
length of tegmen, 47 mm.); they are quite similar to these in everj other

a-espect but might be considered as a local race.

Gen.—BoLivARiA, Stal.

Bolivaria brachyptera, Pall.

Persia, Qazvin, sept. 1919, 2 2 .

Gen.

—

Emptjsa, Illiger.

Empusa egena, Charp.

Mesopotamia: Amara, R. Tigris, April 1918, 1^ ;—Masharra, 20-3-18

1 young $.

Empusa uvarovi, n. sp.

(Kg. 17).

Types

:

—One male from Mesopotamia, Amara, on Alhagi, margin of dry

marsh (W. E. Evans, 12-9-18).—One female, same locality (P. A. Buxton,
10-9-1918).

Very much like E. egena Charp., but smaller. Male with conical process of ver-

tex rather short, rounded above, shghtly furcate at the apex
;
prothorax slender

weakly denticulated anteriorly, its posterior part almost unarmed. Elytra trans-

parent, tinted with greenish near the anterior border and the apex ; marginal

iield opaque, green with the extreme border yellow (in life wholly green ?) and a

narrow yellow band (in life green ?) along the humeral vein, extending from

b)ase to the stigma which is yellow ; median vein furcate on the stigma, its

superior branch furcate ; discoidal vein trifurcate. Wings transparent, green-

ish near the apex ; discoidal vein furcate. Legs green banded with yellowish

•(in life wholly green ?) ; lamellar expansions of the femora smaller than in

E. egena, subtriangular. Female with process of vertex rather short, divided

in two almost equal parts, the apical one rounded above, canaliculate beneath.
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its sides convex and weakly lamellar
; prothorax as in the male but more strong-

ly denticulate, Tegmina almost entirely of a fine green with the same yellow
marks as those of the male ; wings more greenish than those of the male ; la-

mellar dilatations of the femora as in the male. Abdomen similar to that of

E. egena but with weaker median and lateral lobes.

Length of body, d , 48 mm, 9 , 56 mm. ; length of pronot, ^, 19-5 mm. $ 23
mm; length ofant. fem., $, 11-5 mm., $, 14,5; elytra, (^26'5 mm., $ 34 mm.

This species is much smaller and more slender than E. egena ; it differs from it

by the shape of the process of the vertex and by its tegmina much more brightly

coloured. It seems very close to E. xmicornis Johans. but the prothorax is

comparatively much shorter than in this last species and the shape of the verte.t

of the female seems intermediate between that of E. unicornis and E. egena,

I take much pleasure in dedicating this beautiful Mantid to Mr. B. Uvarov
who has so carefully studied the Orthopterous fauna of West Asia.

Gen.

—

Blephaeopsis, Rehn.

Blepharopsis mendica, F.

Mesopotamia: Amara, R. Tigris, may 1917, 1 J ; 7-4-18, Id; 16-8-18 (at

light) 1$; 27-9-18, 1 young.

ENSIFERA.

Fam.—PHASGONURIDJE.

Gen.—HoMOROCORYPHus, Karny.

Homorocoryphus nitidulus, Scop.

Mesopotamia: Amara, 20-10-17, 2$; 30-10-17, 1$.

Gen.—CoNOCEPHALUS, Thunb.

ConocepJialus fuscus, F.

Persia: Enzeli, 20-6-10, 1^.

ConocepJialus fuscus turanicus, Semenof.

Xiphidium fuscum turanicum, Semenof, 1915, Rev. russe Enf., XV [1915]

p. 451.

Mesopotamia; below Amara, on Tigris, 15-5-18, 1$ ; 22-10-18, Id, 1$,

Conocephalus huxtoni, n. sp.

(Fig. 18 to 20).

Type :—One male from Mesopotamia. Amara (P. A. Buxton, 30-6-18).

Size medium, form rather slender ;
general colour pale green, dorsum of head

and pronotum with a broad median band of reddish brown ; on pronotum, this

band is outlined on each side with opaque yellow. Head with dorsum of

vertex very slightly ascending above the plane of the occiput ; fastigium of

vertex narrow, little more than half as wide as the basal antennal joint, very

slightly enlarged at apex. Pronotum with lateral lobes high, their posterior

margin very weakly convex, callosity slightly convex, broad. Abdomen slender,

10th tergite notched at apex, subgenital plate truncate, bearing rather long,

cylindrical styles. Cerci very large, almost triangular, the internal margin being

strongly produced in a triangular process, ending in a small tooth directed

downwards ; apex rounded, medial portion somewhat swollen, part of the

internal margin between the process and the apex depressed, almost lamellar.
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All the femora unarmed beneath ; anterior and intermediate tibise with 6

pairs of inferior spines ; posterior femora with 2 very small genicular spines

on each side. Elytra much longer than the posterior femora, a little shorter

than the wings.

Length of body, 14-5 mm. ; post, fern., 12 mm. ; length of tegmen, 19 mm.;
length of wing, 20*5 mm.
The present species is very interesting as it belongs to the subgenus Neoxi-

phidion which contains chiefly American forms ; only two species of this sub-

genus have been described from the palearctic region ; C. japonicus Redt.,

from Japan and C. Chavesi Bol., from Azores. Those three forms may be
distinguished as follows :

—

1. Cerci of S dentate in the middle ; dorsum of vertex and pronotum
unicolorous ; tegmina shorter than posterior femora which are spinose beneath.

G. japonicus, Redt.

—Cerci of S dentate before the middle 2.

2. Posterior femora longer than the body and than tegmina ; their inferior

margin with 1 or 2 spines G. chavesi, Bol.

—Posterior femora entirely unarmed beneath, shorter than the body

;

tegmina very long G. buxtoni, Chop.

Gen.

—

Phasgonura, Steph.

Phasgonura viridissima, L.

Mesopotamia: Amara, May 1918, 1(5, 4$.

Gen.

—

Tettigonia L.

Tettigonia albifrons, f.

Mesopotamia : Amara, May 1918, 2(5,1$.

Gen.

—

Pholidopteka, Wesmael.

Pholidoptera persica, n. sp.

(Fig. 21 to 23).

Types :—One male from Persia, Qazvin, 20-7-19 (P. A. Buxton)—One
female, same locality, 20-9-19.

Reddish grey or brownish. Head concolourous ; occiput a little darkened

behind the eyes ; fastigium of vertex short, broader than the fii-st joint of

antennte, slightly rounded at the apex, convex above, narrowing beneath and
separated from facial shield by a transverse furrow ; face glabrous, shining,

yellowish or brownish ; facial shield and clypeus with two small blackish

impressions. Pronotum concolorous with indistinct blackish marks on the

disk ; shape similar in both sexes, somewhat produced posteriorly, lateral

lobes high, their inferior margin subangulate, anterior margin straight, pos-

terior one subtruncate, lined, black ; disk without keels, convex anteriorly,

feebly depressed posteriorly ; presternum unarmed. Abdomen concolorous

with about 10 small black spots on the posterior edge of each tergite to the

7th ; 10th tergite of male presenting two long, almost cylindrical processes

;

supraanal valve triangular ; cerci short, bluntly curved near the apex which

is dentiform ; subgenital plate large, weakly emarginate at the apex

;

style cylindrical, equaling about the third of the plate. Titillators short,

sUghtly curved at the apex, basal part inflated with many small spines.

Pemale with 10th tergite emarginate, bearing short processes similar to those

of the male ; cerci conical ; subgenital plate large, very widely concave at the

apex. Ovipositor very short and thick, gently curved, blackish at the apex.
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Legs concolourous, rather short and stout. Front femora thick, armed
beneath with 3 small black spines on the inner edge ; tibi« longer than the
femora, armed above with 3 external spines, beneath with 6 rather strong ones
on each side ; tarsi very short, the metatarsus scarcely longer than the 2nd
joint. Intermediate femora longer than the anterior ones, bearing, like those,

3 very small black spines beneath ; tibiee armed above with 2 external, 4 in-

ternal spines, beneath as the anterior ones. Posterior femora short and stout,

armed beneath with 4-5 small black spines on the outer edge, 2-3 on the inner
edge ; tibiae a little shorter than the femora, with 4 apical spurs and 6-7 small
spines inserted in a black spot on each inferior margin, the apical ones much
longer than the others ; about 25 spines on each superior margin ; tarsi

short, the free plantulse equaling scarcely half the length of the metatarsus.
Elytra extending in both sexes a little beyond the apex of the 1st abdominal

tergite ; they are brownish with blackish spots between the anastomosed
veinlets which are very numerous ; S with 3 lateral veins ; humeral vein

simple, thick, sinuate near the apex ; discoidal vein furcate
; 5 with 2 lateral

veins and 3 dorsal ones.

Length of body, d",25mm., $ , 26 mm ; length ofpronot., 8 mm.; ant. tem.,

65 mm. ; ant. tib., 7'7 mm. ; interm. fem., 8-5 mm. ; interm. tib., 8*5 mm. ;

post. fem. 21*5 mm.
; post. tib. 20*5 mm. ; o\ipos., 13 mm.

This species is very distinct by reason of its stout stature, the small black

spines of all the femora, the very short free plantulce of the posterior metatarsi,

the form of the anal segment of the male and the brevity of ovipositor. It might
perhaps enter the genus Ariagona Krauss, previously known from a single

canarian species, as well as Pholidoptera.

Gen.—Metrioptera, Wesmael.

Metrioptera escalerai, Bolivar.

Mesopotamia: Amara, R. Tigris, May-June 1918, 4^,4$.
Metrioptera persica, Uvarov.

(Fig. 24 to 26).

Plafydeis persica, Uvarov, 1917, Bull 31us. Caucase, XI, p. 11, fig. 9.

Mesopotamia, Amara, R. Tigris (W. E. Evans, June 1918) 1^,1$.
This species is known only from the female ; the specimens here referred to

have been identified by M. B. Uvarov himself, who had the kindness to send me
the undescribed male.

(5 (Macropterous). Slender, smaller than the female, almost unicolourous

testaceous. Anal segment very deeply and acutely divided at the apex,

forming two long acute processes, the basal part of the tergite angularly

folded ; sub-genital plate large with two longitudinal keels, apex deeply and

narrowly notched, presenting above two small black lines along the sides of the

hollow ; styli rather long, C54indrical. Cerci stout, as long as the processes of

10th tergite, narrowing towards the apex, bearing at their proximal third a

strong internal tooth. Titillators slender, strongly curved, armed with a few

small spines.

Length of body, 18*5 mm. ; length of pronot., 4*8 mm. ; elytra 20-5 mm.

;

post fem., 18 mm. ; post, tib., 165 mm.

Gen.

—

Paradrymadusa, Herman.

Paradrymadusa qazvinensis, n. sp.

(Fig. 27 to 30).

Types:—One male from Persia Qazvin, (P. A. Bxtxton, Nov. 1918) and one

female, same locality (P. A. Buxton, 17, July 1919).

Large species, testaceous or rufous broAvn. Occiput concolorous ;
apex ot

vertex not much broader than the first article of antennae ; face yellowish.
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shining, glabrous. Pronotum rather strongly produced backwards in both

sexes, its anterior margin straight, the posterior one convex ; lateral lobes high,

their inferior margin subangulate, widely bordered with yellow
;
prosternum

with two small spines. Tenth abdominal tergite of male very deeply and angu-

]ately emarginate at the apex, supraanal valve triangularly produced ; cerci

short and stout, bearing a small apical tooth, directed outwardly, their internal

face slightly extending in a blade, bearing an acute tooth about the middle;

subgenital plate wide, slightly concave at the apex ; ; styli ? (wanting). Tenth
tergite of female like that of the male but less deeply emarginate, supraanal valve

smaller, feebly produced ; cerci short, conical ; subgenital plate wide, its

posterior margin emarginate, forming two rounded lobes with two small tuber-

cles near the apex of the notch. Titillators angled, the inferior border of

their apical part armed with a few strong spines. Ovipositor long and almost

straight, apical margin of the valves obhquely truncate.

Legs concolourous ; anterior coxae with a very long, strong spine ; femora
stout, armed inwards with 3 or 4 inferior spines and a very small genicular

one ; tibiae armed above with 3 external spines, beneath with 6 spines on each

margin ; intermediate femora armed with 2 small genicular spines and 1 to 4

inferior external ones ; tibiae armed above with 2 external, 4 internal spines,,

beneath with 6 spines on each margin. Posterior femora very long, armed
beneath with 5 internal, 7-8 external small spines and 2 small genicular ones ;

tibiae a httle longer than the femora, armed with 4 inferior apical spurs, 12

acicular small spines on each inferior border and 2 superior apical spurs, 30-31

external and 26-27 internal rather strong spines . Tarsi rather long, 2nd joint

almost as long as the 1st, 3rd short, very much depressed, free plantulse of the

metatarsus much shorter than the half of the metatarsus.

Elytra of the male extending almost to the apex of the 2nd abdominal tergite,

rufous brown with the marginal field whitish and a fulvous marking near the

internal angle ; anterior margin weakly convex, apex truncated, internal

margin sinuate ; 2 lateral veins, humeral vein furcate. Elytra of the female
almost hidden by the pronotum, rounded, their sutural margin slightly over-

lapping.

Length of body, S , 27 mm., $ , 25 mm. ; length of pronot., d , $ , 10 mm ;

elytra, ^ 7 mm., §,4-5 mm ant. fem., S $, 9-5 mm. ; ant. tibiae, c? 2, 11

mm.; interm., 6 2} H mm.; interm. tib., c?$,12 mm.; post, fern., d $,
33'5 mm

; post, tibiae, J $ , 32'5 mm.; ovipos., 26 mm.

Gen.

—

^Mageettia, Br.

Magrettia mutica, Br.

Magrettia mutica, Brunner von Wattenwyl, 1888, Verhandl.k-h.zool-hot. Oes.
Wien, XXXVIII, p. 285, fig. 18—Adelung 1902, Ann. Mus.Zool.Ac.8c. Petersb.,

VII, p. 16. ^. J
Mesopotamia: Ruz, 16-18 (W. E. Evans), 1 young male^ in tuft [of earth.
Although immature this example shows the principal features given in

Abei.ung's very good redescription of this interesting species.

Fam.—GRYLLID^.
Gen.

—

Gkyllotalpa, Late.

Gryllotalpa gryllotalpa, L.

Mesopotamia: Amara, R. Tigris, 10-12-17,1^; 30-3-18,1 d".

Gen.

—

Teidactylus, Oliv.

Tridactylus savignyi, Guer.

Mesopotamia : Amara, R. Tigris, 10-4-18, 1 d" ; 30-6-18, 1 d" •

Those two specimens are large (5 mm.) and of a very recessive coloration. '
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Gen.

—

Pteronemobius, Jacobs.

Pteronemohius gracilis, Jak.

Gryllus gracilis, Jakovleff, 1871, Hor. Soc. ent. Ross., VI, p. 20, tab. 1, fig.

3, 3a..—Nobius mayeti, Finot, 1893, Ann. Soc. ent. Fr., Bulletin, p. 252.

—

Nemobius addungi, Uvarov, 1912, Hor. Soc. ent. Ross., XL., p. 39.
Mesopotamia : Amara, R. Tigris, April-June 1918 (P. A. Buxton), 4 c?

,

112 ;—Amara, at light (N. E. Evans, 7-8-18), 2 J, 1$.
Mr. B. Uvarov himself supposed that his N. adelungi was the same species

as the north African N. mayeti ; after a careful comparison between the
specimens collected in Mesopotamia and examples of N. mayeti from Algeria,
I cannot hesitate to publish this synonymy ; but, in its turn, as M. Uvarov
makes me remark, the latter species must fall in synonymy with Gryllus
gracilis, Jak. which, although descripted in Russian, is vahd, the drawing
being quite sufficient to recognize the insect. The species is a Pteronemohius
as the male possesses a tubercle-like spine very near the base of the internal

border of the posterior tibiae.

Gen.

—

Acheta, L.

Acheta bimaculata, De Geer.

Mesopotamia : Amara, 9-8-18, at light, 1 S ; under stone by Diala River
north-east of Baghdad, 1 young.

Acheta amarensis, n. sp.

Types :—One male, one female from Mesopotamia, Amara (P. A. Buxton,
26.6-18).

Co-type :—One male, same locality.

Rather small species, wholly shining black, very similar to A. morio, F. Head
smaller than in this latter species, scarcely wider than the pronotum ; ocelli

extremely small, disposed almost in a straight line ; face tumid. Pronotum as

wide posteriorly as anteriorly., its posterior border almost straight. Abdomen
black ; subgenital plate of J very much compressed, that of $ small, notch-

ed at apex. Ovipositor shorter than the posterior femora. Legs black ; the

posterior femora somewhat tinged with reddish at their inferior margin chiefly

in the male ; posterior tibiae short, armed with 3 external and 4 internal very

strong spines ; internal spurs strong, the superior decidedly longer than the

intermediate one ; metatarsi longer than the other joints of the tarsus, some-

what dilated in the middle, their internal face rounded, the external one

depressed ; external superior margin keeled and armed with 3 rather strong

spines, the internal one rounded, armed with 1 apical spine ; apical spurs strong,

the internal extending a little farther than the midst of the last joint of the

tarsus.

Tegmina of male as long as the abdomen ; speculum broader than long,

rounded anteriorly ; diagonal vein rather long, slightly sinuate ; 3 postaxillary

veins, the 2nd one very much curved ; 2 veinlets between the diagonal and the

postaxillary veins ; 3 oblique veins ; apical field rather short with 6 longi-

tudinal veins and a very wide, somewhat irregular reticulation. Lateral field

black with 5 longitudinal veins and the mediastinal which is triramose and

very much curved at apex. Tegmina of female with 9 dorsal veins, the 5 internal

of which very close, the 4 others separated by veinlets forming a v.'ide

reticulation ; 5 veins in the lateral field and the mediastine which is triramose

as in the male but not curved at apex. Wings candate, blackish near the

anterior border.

Length of body, cj' . 16 mm., ? , 18 mm. ; length of tegmina, ^9,11 «"«• *

length of wings, $ . 17 mm., 2 , 17-5 mm. ;
post, fern., ^ 9 ,

8*5 ram. ; post. tib..

^2,6 mm.; post, tarsi, $ 9, 4-5 mm. ; ovipos. 8 mm.
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Individual variations.—The second male of this species has tegmina a little

shorter than the abdomen, with no veinlet between the diagonal and post-

axillary veins and 7 longitudinal veins in the lateral field.

This species looks very much like the African A. morio, F., of which it differs

however by many small features, the most striking of which is the form of the

posterior metatarsus ( fi g. 31).

Gen.

—

Grylltjs, L.

Oryllus desertus, Pallas.

Mesopotamia: Amara, April-May 1918, 3? ; Kut-el-Amara, 7-8-18,

1 2 ; Kurna, 20-3-18, 1 $ .

Persia : Enzeli, 1 $ .

All these examples belong to the macropterous form desertus, Pall.

Gryllus domesticus, L.

Persia: Qazvin [4,000 ft.], 17-9-19, 2$.

Gryllus tartarus, Sauss.

Mesopotamia : Basra, 30-6-18, 1 $ ; 12-8-18, 1 2 ; Amara (W. E. Evans), very

common at light.

Gryllus chinensis, Web.

Mesopotamia: Amara, May-Sept. 1918, 5c? » 3$.
All these examples belong to the Cerisyi form ; two of them are very large

with the veins of the lateral field of the tegmina almost straight and quite equi-

distant.

Gryllus frontalis, Fieb.

Me>3opotamia : Kizil Eobat, N.E. of Baghdad, 1 young individual.

Gen.

—

Gryllodes, Satjss.

Gryllodes lateralis, Fieb.

Mesopotamia: Amara, 2-11-17, 1 immature $.

Gryllodes macropterous, Fuente.

Mesopotamia : Amara, April-June 1918 (P. A. Buxton), 5 J , 1 $ ; 2-7-18

at light (W. E. Evans), 1$.
Compared with a tjrpical male from Ciuadad Real (I. Bolivar in coll. Finot)

the cC examples cannot possibly be differentiated from it ; yet 3 of them are

smaller and less coloured, one being almost wholly pale yellow, but they
show absolutely no other character allomng us to consider them as a different

species.

The females are a little smaller, very pale yellowish, with a small head. I

refer them with much doubt to this species although they may be considered

as a small variety with very recessive coloration, corresponding to the c? which
is above recorded.

Gen.

—

Metioche, Stal.

Metioche, sp.

Mesopotamia : Amara, on herbage by Tigris (W. E. Evans, 19-9-18), 1 $

.

This specimen must belong to one of the species described by STAL from the
oriental region (if. cokoptrata, M. tibialis, M. pallipes) ; it is quite impossible
io separate those species with the author's short diagnosis and very possibly
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there may be only one species. The specimen here referred to looks verj- much
Uke the $ of Trigonidium cicindeloides, Ramb., but the elytra are not so convex,
with false veins between the longitudinal nervation ; the antennae are testa-

ceous with the two first articles black. Legs testaceous, anterior tibiae, tarsi

and spines of the posterior tibiae feebly darkened ; anterior tibiae showing
no auditory foramen but a depression at base of the inner face, this being certainly

a character of the wingless condition of the species.

The types of all the new species have been deposited in the British Museum.

Explanation of Plates.

Plate I.

Fig. 1. Ischnoptera evansi, n. sp.—Internal face of anterior tibia, x (5i

Fig. 2. Ischnoptera evansi, n. sp.—Venation of Wing, x 4.

Supellina buxtoni, n. sp.

Fig. 3. Male, dorsal view, x 4'5.—Fig. 4. Apex of abdomen, dorsal view,

X 12.—Fig. 5. Subgenita! plate, x 12.—Fig. 6. Stvli, dorsal view,

X 26. Fig. 7.—Genital valves, x 16.

Fig. 8. Shelfordella tartara, Sauss.—Supraanal plate and cerci of cj , x 6.

Fig. 9. Shelfordella tartars, Sauss.—Genital valves, dorsal view, x 10.

—

Fig. 10. Apex of left valves of same, x 12.

Plate 11.

Fig. 11. Egg-case of Polyphaga (egyptiaca, L., x 4.—Fig. 12. Polyphaga

subhyalina, n. sp.—Genital valves, dorsal view, x 17.—Fig. 13. Hook of genital

valves of Polyphaga africana, x26.—Fig. 14. The same hook of P. persica, n. sp.

Fig. 15. Polyphaga subhyalina, n. sp.—Dorsal view of male, x 3.

Polyphaga persica, n. sp.—Dorsal \aew of male, x 3.

Empiisa uvarovi, n. sp.—Dorsal view of process of vertex, x 6.

Conocephahis buxtoni, n. sp.—Fastigium of vertex, x 17.—Fig.

-Outlines of lateral lobe of pronotum, x6.

Plate III.

Fig. 20. Id. Dorsal and lateral outlines of cercus of J , X 12.—Fig. 21.

Pholidoptera persica, n. sp.—Apex of abdomen of ^,x6.—Fig. 22. Id. Left

titillator, x 16.—Fig. 23. Subgenital plate of $,x6.
Fig. 24. Melrioptera persica, Uvarov.—Apex of abdomen of 6 ,

dorsal view,

X6.—Fig. 25. Id. Right cercus, dorsal view, X 12.—Fig. 26. Id. Right

titillator, X 16.—Fig. 27. Paradrymadusa qazvinensis, n. sp.—Apex of abdo-

men of d , dorsal view, x6.—Fig. 28. Id. Right cercus, dorsal view, x 12.

—

Fig. 29. Id. Left titillator, x 16.—Fig. 30. Subgenital plate of $,x6.
Fig. 31. External face of posterior tarsi of A, Acheta morio, F. ; B.

A. amarensis, n. sp.

Fig.
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SCIENTIFIC RESULTS FROM THE MAMMAL SURVEY.

XXVII.

By

Oldfield Thomas F,R,S.

(Tuhlisheil by ijermission of the Trustees of the British Mushttm.)

The Geographical Races of Scotomanes oniat-as.

In connection with the naming of specimens of Scotomanes from

Assam and Annam submitted to me respectively by Messrs.

Wronghton and Robinson, I have laid out all the available

material of the genus. As a result I find that though all are

undoubtedly verj^ closely allied, and referable to the species S.

omatus, yet three geographical races may be distinguished as

follows :

—

1. S. omatus omattis, Blyth.

Size averaging larger, the forearm 58-60 mm., occasionally

reaching 68. General colour above brighter and lighter, generally

approximating to some tone of buffy or light ochraceus, the under-

fur more or less whitish subterniinalty,

Hab.—North India. Type from Darjiling. A large number of

specimens examined from Sivok, Bengal.

2. S. omatus iinbrensis, sub. sp. n.

Size about as in omatus or rather smaller. Colour distinctly

darker and browner, with less or in some cases no bufFj^ suffusion,

the dark brown ends to the hairs forming the chief element of the

dorsal colour. Dark collar on throat blackish, strongly contrasted

with the rest of the undersurfaco.

Eab.—Hills of Assam. Tj^pe from Konshnong, Jaintia Hills,

3,000'. Other specimens from Garo and Khasia Hills.

Forearm of type 56 mm.; skull, condylo-basal length 18-2,

zygomatic breadth 13-5.

%^e.—Adult male B. M. No. 20.11.1. 78. Original number
866, collected 2nd August 1920, by H. W. Wells. Presented by
the Bombay Natural History Society.

This is evidently a dark, saturate form corresponding to the

exceptionally heavy rainfall of the A ssam Hills.

3. S. omatus sinensis, sub. sp. n.

Size smaller, forearm generally about 50-55, rarely reaching 60.

Colour deeper and richer, approximating to tawny or ochraceous
tawny.

Forearm of type 55 mm. Skull, condylo-basal, length 18-2
;

zygomatic breadth 15.
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Hab.—China. Type from Kiiatun, N.-W. of Fokien. Other
specimens from Fen Ping, Fokien, and Chungking, Szechuan.

Ti/pe.—Adult B. M. No. 97.9.3.1. Original number 4. Collect-

ed April 1897. Presented by J. D. la Touche. Five specimens
examined. Curiously similar to the Indian form, but distinctly

darker on the average.

The Annam specimen is unfortunately in very worn pelage and
cannot be subspecificall}^ determined with any certainty.

No. XXVIII.

On the erythrceus Group of Squirkels.

By

The late R. C. Wrodghton.

Throughout Peninsular India, from Cejdon to Baluchistan and
from the Indian Ocean to the Ganges, the squirrels (exclusive of

the Giant and Flying Squirrels) are represented by a single genus,

viz. FuNAMBULUS. The genus moreover is practically limited to

that area, the only exceptions are a comparatively small number of

Palm Squirrels, the common striped squirrel of our bungalows, a

form which wherever found is commensal with man.
North of the Ganges, in Nepal, etc., we find a number of genera,

e.g., Callosciurus, Tomeutes, Dremomys, Tamiops, etc., which

range eastwards and southwards to Szechuen, Yunnan, Burma.

Siam, Malay Peninsula and Archipelago, Formosa, etc.

Amongst these Callosciurus the genus to which erijthrcBus be-

longs is remarkable for its quite extraordinary variability. An
excellent example of this will be found in this Journal in a paper

by Mr. Thomas and myself on the squirrels collected by Mr.

Shortridge, for the Mammal Survey, on the Chindwin River

(xxiv, p. 230, et seq.).

The tail in Callosciurus may be black, red, grizzled, or white, or

it may be particoloured with an}^ two, or even three of these

colours. The upper side of the body, the belly, the feet, and the

face each may (and does) vary to an almost equal extent. So

that with so many combinations possible with this large number

of variations, joined to the extraordinary variability in the

genus we should naturally expect to find (and do so find) an

immense number of forms closely related but easily distinguish-

able by colour and pattern, in many cases intergrading into one

another on their common boundaries.

In dealing with a genus containing such a large number of

named forms, which though to a certain and large extent homo-

geneous are at the same time so varied, it has long been recognised

that convenience required a system of arrangement in •' groups."
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The arrangement has, however, been carried out haphazard, for the

most part, each author basing it on some character or characters

which appealed, specially to him. The latest arrangement is that

of the list by Robinson and Kloss, published in the Journal of

the Federated Malay States Mu.seum (xv., p. 196, 1918). In this

list, as well as the Assam forms, others from as far away as Siani

and Formosa are included in the ' erytJirceus group ' while about the

intervening country are recognised other quite distinct groups.

The system of using groups seems to me here to cease to be a

convenience and to become instead a very possible source of con-

fusion, I would urge therefore that the composition of groups

should be controlled geographically and as the system is confessedly

provisional I can see no objection to this course.

To make a start, I propose for the ' erythrceus group ' the area

lying between the Brahmaputra and ChindAvin Rivers as a habitat.

Korth of the Brahmaputra we find hhutanensis, Bonhote, in

Bhutan, and cnimin named by myself in Sikkim. These two

oquirrels are very closely related and no other has been recorded

from this region. As extreme western outliers of the genus they

may be accepted as forming a group of their own, while along the

eastern bank of the Chindwin are found, at intervals of less than

fifty miles, extending from its source to its junction with the

Irrawady, a series of forms which make up another group, sladeni.

This ' sladeni group ' almost certainl}^ fills the area between the

Chindwin and the Irrawad}^.

The species erytlirceus was named by Pallas in 1778, 'ex India

orientali.' The Indian Museum seems to have had specimens

from the Garo Hills which were identified by Blyth as erythrcBUS,

the National Museum has however so far had only one poor

specimen collected by Griffiths in ' Assam '. The series collected

by Mr. Wells for the Mammal Survey, at Tura, Garo Hills, con-

firm Blyth's identification and may now be accepted confidently

as representing erythrcGUs, Pallas.

The next oldest forms are erythrogaster, Blyth and punctatissimus

,

Gray, established in 1842 and 1867, respectively. The type of the

former has prevented its examination. Its type locality is Manipur.

From a fine series in the National Collection, obtained by Hume from
Manipur, it has long been recognised that there are two forms found
in that country, viz., a southern dark, and a northern paler one. Sclater

in his " Catalogue of the Mammals in the Indian Museum" writes:

" Southward a little in Cachar and Manipur the whole dorsal surface

becomes very much darker, so that the extreme forms are almost
black, this form was named S. erytlirogaster, by Blyth and Macroxus
'punctatissimus by Gray." Robinson and Kloss mention Sylhet and
Chittagong as other localities where this dark form is found. It is

evident therefore from this that erythrogaster, Blyth, is the darker
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form of Manipur, while punctatissimus, Gray, is the form from Cachar.
The remaining named forms of the group have comparatively re-

cently been described in this Journal, including aquilo, which I named
as a subspecies of C. castaneoventris but which I now prefer, for the
reasons given above, to regard as a local race of erythrceus. The
following is a list :

—

C. erythrceus nagarum, Thos. and Wrought. Sadiya (xxiv p 2'>8

1916).

C. erythrceus crotalius, Thos. and Wrought. Hkamti, Chind-
win (I.e.).

C. erythrceus kinneari, Thos. and Wrought. Tatkon, Chind-
win (I.e.).

C. erythrceus aquilo, Wrought. Dibong R., Lakhimpur (Vol
XXVII, p. 601).

Finally, I jjropose to give a name to a form just received throucrh
the Mammal Survey, as follows :

—

Callosciurus erythr^us wellsi, sub. sp. nov.

A Callosciurus of the size and general colour pattern of erythr,:euSy

but having a whitish tag at the tail tip.

Size as in erythrceus. General colour above an olivaceous grizzle,

below bay, varying to dark hazel ; limbs like the back ; feet black.

Tail above grizzled like the back for some length, varying from one-
fourth to one-half or rather more, beyond bay to the end except for

the pale terminal tag ; below the grizzling extends much further alone
the tail, usually to within 50 mm. of the terminal tag.

Skull as in erythrceus.

Dimensions of the type , those of the body measured by the collec-

tor :—head and body, 235 ; tail, 260 ; hindfoot, 51 ; ear, 20.

Skull.—Greatest length, 57-5
; condylo-incisive length, 48

; palatilar

length, 24 ; interorbital breadth, 20- 5 ; braincase breadth, 27 ; nasals

length, 17 ; upper molar tooth-row, 10' 5.

^a6.—Jaintia Hills, Assam. Type from Shangpung.

Tyj)e.—Adult, c? • B. M. No Original number 652.

Collected 10th July 1920, by Mr. H. W. Weils and presented to the

National Museum by the Bombay Natural History Society.

The character relied upon for the separation of this local race is not

an important one, but it is so constantly persistent throughout the

series as, in my opinion, to justify the separation. Eleven specimens

constitute the series, of which two have mutilated tails, but the

remainder are perfectly constant in showing the pale tag at the end

of the tail.

The Key to the ' erythrceus group ' published in my ' Summary '

(xxvi, p. 368, 1919) now requires to be recast, and as in the mean-

time it has been decided that stevensi is a Tomeutes and not a Callos-

ciurus, it seems advisable to rewrite almost the whole of the Key to
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the genus Callosciurus, wliicli I take this opportunity of doing, as

follows :

—

*Key to theforms of the genus Callosciurus.

A.—As in Summary,
i^.—Feet dark.

a. Face coloured differently from the rest of the head.

a'. Darker. Belly bay .. ..{9h) hhutanensis, Bonh.
&', Paler. Belly grizzled .. ••(7) cn«mpi, Wrought

h. Face coloured like the head.

al. Self-coloured above and below . .(3) ferrugineus, Cuv.

b'. Coloured differently above and
below.

a". Black splashes or stripes on

back.

a'". Underside maroon or bay ..(4) atrodorsalis, Gray.
&'". Underside like flanks, wash-

ed with yellow . . • • (5) atr. shanicus, Eyley.

h" . No black dorsal marks.

a'". Underside with a medium
grizzled line.

a"''. Ground colour of belly

rufous . . . . . .(11) gordoni, And.

h"" . Ground colour of belly

white .. .. . .{12) quinquestriatus, And.
V" . Underside unicoloured.

a"" . A buffy mark on should-

er and base of neck . . (8) epomophorus davisoni,

Bonh.
h"". No mark on shoulder or

neck .

.

. . . . . .(9) erythrceus group.

Key to the forms of the erythrceus group.

A.—Ears red or brown.

a. No white tail-tip .

.

. . . . (9a) erythrceus erythrceus,

Pall.

b. A whitish tail-tip. .

.

. . (9i) erythrceus wellsi.

Wrought.
B.—Ears coloured like the rest of head.

a. Colour very dark, almost black.

a'. Grizzling coarser .. . .{9 c) erythrceus erythrogaster,

Bly.

b . Grizzlmg very fine . , . . {9d) erythrceus puncta-

tissimus. Gray.
b. Paler.

* I have retained the numbers before the names as used in the Summary in
order not to destroy the connection with the corresponding numbers under Distribu-
tion.
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a . Whole tail coloured like back. . (9^) erythrceus aquilo,

Wrought.
b' . Tail not unicoloured.

a" . Tail chiefly white with black

tip (9e) erythrceus kinneari,

T. &W.
b" . Tail like back with black tip.

a'" . Colour of inside of limbs

extending to front of

wrists and back of ankles;

tail usually with much
white in black tip . . (9/) erythrceus crotalius,

T. & W.
b'" . Front of wrists and back

of ankles coloured like

rest of outerside of limbs. .(9^) erythrceus nagarum,

T. &W.
Distribution :—

9 (h) C. erythrceus aquilo, Wrough-
ton .. .. .. . .Type locality :—Sadiya, Assam.

(Wells).

Other localities :—Upper Assam.

(M. S. I.)

Tyjye :—B. M. No.

9 (i) C. erythrceus ^cells^, Wrough-
ton .. .. .. ..Type locality:— Jaintia Hills.

(Wells).

Other localities :—Jaintia Hills.

(M. S. I.)

Type: —B. M. No.
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THE COMMON BUTTEKFLIES OF THE PLAINS

OF INDIA.

(INCLUDING THOSE MET WITH IN THE HILL STATIONS
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{Continued from page 447 of this volume.)

Pakx XXIX.

Family

—

Hespeeiid^—continued.

It will not be difficult to make a key to the larvee of tlie Skippers

as far as they are here known. In practice a hesperid caterpillar ma,y

be distinguished by its general appearance from all others, be they

butterfly—or moth—^larvae. If to this is added the habits and the

form of the pupa, the discrimination is still more easy ; the shape

and structure of the eggs is another factor.

All hesperid eggs are, as a rule, large for the butterflies except iii

the IsmenincB where they are comparatively rather smaller. They
are also, generally, few in number as compared to other butterflies.

They are all dome-shaped, more or less depressed ; some nearly

hemispherical, some broadest immediately above the base, others

broadest at it, resting, so to speak, upon a narrow, shelved band or

foot. They are either smooth or ribbed meridonally, the ribs being

either extremely fine, quite evident, or very strong {Cwpiiha) ; in the

first case, sometimes confined to the very base, where they may appear

as mere indications of lines. Sometimes some of the ribs anastomose

before reaching the top, at others not ; sometimes they are tuber-

culate-rough or even toothed, at others nearly smooth ; rarely,

they all end at a raised circle on top of the egg. These ribs, even in

the same species, may vary in number by two or three ; in difierent

genera they vary from 12-14 to as many as 48 ; in the Ismenince,

for example, there are 40 on an egg of Ismene fergussoni, all rather

fine and low ; whereas in Badamia there are only 13, rather strong

and coarse. The number of eggs laid at a time is generally one,

though Ismene gomata lays as many as 20 or more in a group together

closely packed though never overlapping ; Hyarotis adrastus lays 3

01 4 in a row as often as not, but they are generally quite separated

from each other. Nearly all are laid on the undersides of leaves or

at the extreme point, occasionally in the axil of a leaf—or flower—bud
[Hasora, Bihasis).

The larvse can be recognized by (a) their cylindrical bodies, more
or less narrowed to the anal end and neck—they are generally stoutest

in the middle and the belly or ventrum is generally somewhat flat-

tened
; (b) their short legs, the four prolegs and anal claspers being
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well tucked under tlie body, held quite perpendicular to the resting

surface, the anal segment always slightly overhanging these anal
claspers, the other prolegs similar and all with the little hooklets of
the sole of the feet disposed in a circle, which circle is, however, not
closed, but open towards the inside—this sort of foot might be called
" ring-soled " in contradistinction to the other type, or " lobed

"

foot in which the hooklets are disposed more or less in a line parallel

to the longitudinal axis of the larva or in two Hues where the lobe

is divided, as it often is, into two sections (the great majority of

noctuid moths)
;

(c) the invariable lack of any fleshy or thorny pro-

cesses on the body or head, there being, at most, only a clothing of

short simple or branched hairs (there is never even a tail-point)

;

{(l) the fact that there is always a well-defined neck and the head is

invariably large compared to it—the size is c|uite striking ; and (e by
the fact that they always live in cells made of leaves, more or less

closed and of many different shapes, often cylindrical, made bv
turning over a section of a leaf on to the top or by doubling up a leaf

longitudinally or transversely and fixing the edges tight together,

or by drawing them together more or less incompletely. The habits

in this particular are various, though each type of larva has its own
type of cell. There is one characteristic connected with this mode
of life that is distinctly to the credit of butterflies as represented by
the skippers and serves to distinguish them from practically all moths ;

and that is the fact that they never foul their houses (cells) but always

keep them spotlessly cleans, expelling all alimentary refuse at once.

This praiseworthy quality of cleanliness is well worth remembering

as it will always supply an extra factor for identification of skipper

larvae. The actual method of making cells will be described in detail

under each insect further on. All caterpillers, when full-grown, are

sluggish and move slowly but, often, when young, they will back

into their cells at a great rate and, sometimes, when seriously alarmed

even run out at the other end and drop to the ground—though this is

rare. Some of the smaller grass-feeding ones will even sham death

when roughly handled. All are shy of exposing themselves and many
are exclusively night-feeders. Great numbers are destroyed by birds

that pull them out of their cells either directly 'through the opening

—

although this is difficult because of the hard head-surface presented

—

or by pecking a hole in the side. Many more are parasitized by

ichneumons though apparently they are rather better off • in this

respect than most of the other families of butterflies. Hibernation,

or lying over for a period without feeding, is not a common pheno-

menon of butterfly larvae in tropical countries but, nevertheless, it

exists amongst these skippers, in a few cases as exemplified by the

larva of Tagiades alticus. This has been observed to lie quiescent for

several months without eating. It makes a new cell, retires to it,

changes into a sort of translucent green (its ordinary colour is more

17
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or less opaque green) and remains quite motionless during the interval.

At the expiry of the time it changes into a pupa and the butterfly

enierges in the stereotyped 10 days. The reason for the arrestation

of development is that, in the cold weather, the foodplant of the larva

dies down completely to re-appear in new stem and leaf during the

ensuing hot weather. Is it instinct that teaches the caterpillar what it

must do or has the weather some well-defined influence as it has on

the dying-off and re-appearance of the stems and leaves of the plants ?

It has above been stated that all skippers have naked larvse except

for the clothing of hair referred to. This is not absolutely true as the

caterpillar of Gangara thyrsis is covered with long, curly, more or

less symmetrically disposed, pure white, soft threads of a cereous or

waxy excretion from pores in the skin. These threads are, however,

very easily removed and rub into a sort of white powder on being

roughly touched. Other skipper larvae also excrete a white, cereous

powder, but none ever have it developed in the manner of Gangara.

It sometimes is found in the inside of the cells and, quite frequently ,.

covers the pupae completely—in Hasora for example, to a far less

extent in some species of Halpe, in Baoris, Sancus and allied genera.

The pupae are characterised by much the same factors as the larvae.

They are all naked, very few* having evident (to the naked eye) hairs,

on any part of them ; they have no processes of any kind except

sometimes a boss between the eyes and, occasionally, a conical
'' beak " in that position {Baoris, Sancus, (&c.) They are, on the

whole, as would be expected, much more like those of the majority
of the moths than those of any division of the butterflies. They
are occasionally covered, as said, with a white, cereous or waxy
excretion, sometimes more completely, sometimes less ; the secretion

finding egress from the body of the caterpillar, as a rule, in the lateral,

ventral region between the prolegs. Many larvae pupate in their

larval cells ; others wander considerable distances before doing so and
often finish up on other plants to those they have been born or bred
upon : plants, of course, frequently, of quite different kinds. They
never, equally of course, eat these, but they will always nibble holes

in them, or lines, so as to enable them to manipulate the different

parts to form the cells. Prior to actually settling down, they often

change colour considerably, generally becoming more or less translu-

cent-looking and blurred as to their original colours and colour-pat-

terns ; then cover the interior of the abode with silk, some more
perfectly than others and, finally, turning round, make a little pad at

one end to which the tail is fixed. Often this pad is very slight, but,

generally, compact, though small. The caterpillar grips this with

its anal claspers and thereafter remains motionless until the change

to pupa takes place. Sometimes, prior to the manufacture of the

pad, three strong silks are fixed to the walls of the cell in the manner
depicted for Badamia exclamationis ; but this is not always done

;
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the position of these threads being over segment 4 or 5 as is usual
for all butterflies. The period of absolute quiescence at this stage
varies, sometimes amounting to some days in normal cases. Then the
outward change commences. The larva begins to heave and squirm,
the skin splits down the three thoracic segments 2-4 at the
last gigantic effort, the head divides down the middle and along the
sides of the clypeus and the pupa begins to emerge slowly and with
e\'ident difficulty. The thoracic portion first disengages itself, the
tracheae of the spiracles appearing as thin, white threads which are
left behind, evidently everted ; then the head ; then, by slow degrees

and gradual backward and forward movements of the whole abdomen
in successions of waves, the skin is pushed back until it reaches the
very end when the cremaster is heaved out and curled over the skin

lump accumulated under it, and pressed into the pad of silk above
mentioned ; then a series of screwing squirms, to entangle the little

hooklets with which the extremity is provided, completes the oper-

ation. The pupa is held in position against the discarded skin by
the end of the extensor ridges which form the lateral, ventral edges

of the cremaster, the skin itself is held fixed to the pad by the anal

claspers. The final screwing wriggle is generally sufficient to eject

the lump of skin from its hold on the pad, sometimes it remains where

it is. When freshly emerged, the pupa is as long as the caterpillar

was but very soon consolidates itself and becomes shorter and hard.

All external parts of the future butterfly, although intimately soldered

together, can now be distinguished clearly, even to the veins in the

upper wings—the lower being covered by these ; the hind legs are

also covered. The period of the pupal stage varies, being generally

longer the greater the bulk. At an average estimate it lasts ten

days ; sometimes being as short as seven.

The process of emergence of the pupa is the same generally

throughout the Lepidojjtera ; so there is nothing characteristic of

this family in that. When we come to distinguishing characteristics

of the pupa itself, it is somewhat difficult. Perhaps the chief one

is to be found in the cremaster. In most moths the hooklets at the end

when present (in some they are practically non-existent) are arranged

in a definite order and are, mostly, eight in number. In all butter-

flies, and therefore, also, in the skippers, they are, on the contrary,

not so arranged and their number is large ; they seem to be bunched

together in groups or lines or in one group or one line without any

order. In most moths, as a matter of fact, there does not seem to

be any defined cremaster, the goemeters forming one exception to

the rule. The head, the thoracic segments, the abdominal segments

barring the cremastral one, offer no character for distinction. Neither

do the antennae, palpi or legs. The proboscis is, generally, in the

same case although, in a few instances, it is prolonged free beyond

the ends of the wings—not that this feature would help to distinguish
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any pupa from some moth-chrysalides. It is, however, worth nothing

that the proboscis of the pupa of Gangara tliyrsis is of abnormal length,

being free beyond the wings and curled up under the ventrum, though

even then surpassing the whole length of the abdomen ; measuring

when stretched out 47 mm. from the base at head to the end, while

the free portion alone measures 30 mm
.
, the length of the pupa being

35 mm. ! In this particular insect, also, there is another peculiarity

which is not comm^on in the family and that is the presence of a sound

producing adaptation. The pupa lies inside a roomy, compact
tube made of a spirally twisted portion of the leaf, and, when the

tube is touched roughly, rattles itself violently inside, producing a

loud, rustling noise, accentuated by a hissing sound having its origin

in this adaptation. The mechanism is fully described under the life-

history of the species ; it is sufficient to state here that it is concerned

with the proboscis and the abdominal segment next the wing-end.

Other genera have the proboscis free at the end too, as, for example,

Matapa^ Celwnorrhinus, Sancus and others, although it is never

anywhere as long as that of Gangara. Sound producing mechanisms
have not been noticed in any other skipper in any stage of growth or

evolution. The spiracles of the second segment are sometimes cha-

racterized by being protected (?) by small, though prominent risings

on the margins of segments 2 and 3, generally the latter. These
" expansions " as they have been designated, are of considerable

value for the identification of species, being varied in shape, size and
colour. They are found in the genera Caprona, Odontoptilum and
others. The colour of the spiracules, the colour of the pupa generally,

the production or not beyond the wings of the proboscis, the presence

or not and the shape of the " boss " or " beak " between the eyes on
the head, are all of considerable generic value though they are of very

little use for the differentiation of higher groups.

Although practically all the skippers mentioned in these papers

have had their larvae and pupse drawn and painted, the funds at the

disposal of the Bombay Natural History Society are not sufficient

to allow of their being published ; neither is there any prospect of

this ever being possible for the Society to accomplish. However,
S3me were pictured many years ago in a paper, published in the

Journal, written by J. Davidson of the I. C. S. and the late and very

sincerely lamented EHA(E. H. Aitken) of inimitable literary fame
and the author. (A reference to it would be, perhaps, useful to enthu-

siastic enquiries.) It is in two parts entitled Larva? and Pupce of

Butterflies by EHA and J. Davidson alone and " The Butterflies of the

North Kanara District in which the author collaborated. The first

appeared in this Journal, volume V, pages 260 and 349 of the year

1890 ; the second in four instalments : volume X, page 237
;

pages

372 and 568 in 1896 ; and pages 22 of volume IX in 1917 ; and deal

with all the families of butterflies—perhaps the papers should have
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been mentioned before as being of use for the other families. The
coloured plates accompanying the letterpress are not very good, but
will be found better than nothing ; many larvae and pup^ are
depicted including 18 Hesperidce.

The following is a classification of the known larva? ;

—

A.—Larvae generally more or less brightly coloured ; the
skin opaque, not translucent looking ; the pattern
both longitudinal and transverse.

a. Larvae with the dorsal area chiefly velvet-black with
longitudinal yellow and blue lines as well as yellow,

transverse lines and the head red and black
;

or with the ground-colour greenish-white with
broad, black transverse bands and head orange
spotted black

a\ Colours black, yellow and blue, the black appear-

ing on sides as oval patches ; head red and
black .

.

.

.

.

.

.

.

.

.

. . Genus Bibasis.

One species only; the pupa stout, pinkish in colour with isolated, black mark-
ings and covered with a white powder ; with an oval, bare, greenish patch
occupj'iug the middle of thorax .

.

.

.

.

.

.

.

. . Soia.

b^. Colours as in Bibasis sena except that the black

on sides is continuous and does now show in

oval patches, with the head similarly red and
black ; or colour greenish-white with broad,

black transverse bands and head orange with

black spots .

.

.

.

.

.

.

.

. . Genus Ismene.

a". Colour exactly as in Bibasis sena .

.

. . fergussoni.

b". Colour greenish-white with broad black cross-

bands ; head orange with black spots .

.

. . gomata.

Pupge as in Bibasis sena ; that of fergussoni exactly alike except that it is

stouter, larger ; that of gomata much lighter, greenish-white with black markings.

Larvae of Ismene fergussoni and Bibasis sena feed upon Combretum eztensmn,

that of gomata upon Heptapleurum venule sum belonging to quite a different

family.

b. Larvaj dorsally suffused with mauve of a dark shade

or bluish-green approximating to that colour ;

the head never red and black-patterned nor

orange spotted with black Genus Hasora.

a\ Larvse with no yellow, longitudinal lines ; spira-

cles white alexis.

b\ Larvae with yellow longitudinal lines from seg-

ment 2 backwards.

a-. Larva with the double, sub-dorsal, yellow line

on each side of the dorsal line ill-defined ; a

spiracular, white line. Spiracles light-yellow, badra.

b". Larva with the sub -dorsal lines rather broad,

well defined ; a supra and sub-spiracular line, chabrona.

C-. Larva with the sub -dorsal lines finer; only a

sub-spiracular, yellow line .

.

.

.

• • butlen.

The spiracles of these last three are all yellow ; badra can be distinguished

also, by having many black, transverse lines. The pupse are very similar to

each other, of the type of Bibasis and Ismene ;
green in colour, powdered with

white powder ; the " boss " between the eyes rather sharply conical. The

piracies in badra, butleri and chabrona are black ; those of alexis are yellow.
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The boss of the head is black in chahrona and haclra, but not in butleri. There

is a small, black, dorsal mark at the hinder margin of thorax in butleri, a much
larger one in badra. All the larvsB feed upon dicotyledonous plants af the

order Leguviinosece.

b. Larva chiefly yellow with yellow head ; the body
with a dorsal, black line and, sometimes, many
black, transverse lines ; head marked with black

transverse bands or spots .

.

.

.

. . Genus Badamia.

Only one species, very widely distributed . . exclamationis.

The larva feeds, as do Bibasis sena and Ismene fergussoni, on Combretacece

and has been found commonly on Termitialia bellerica, less often on Combretum

Bxtensum.

B.—Larvss with the body covered densely with minute,

star-topped or furcated hairs all over ; the surface

dull ; sometimes opaque ; the colour is plain olive-

green of a dark shade, russet-green, brownish,

grey-green, with, rarely, transverse, short, lateral,

white lines or immaculate ; sometimes plain

yellowish-brown ; never with bright colours,

a. Larvae with the second segment white in guise of a

collar. Head naked.

a^. Larvae olive-green or russet greenish-brown with,

at most, a dark, dorsal line .

.

.

.

. . Genus Coladenia.

a?. Larva russet greenish-brown without markings

of any sort ,

.

.

.

.

.

.

.

. . tissa.

b'. Larva olive-green with a dark indigo-coloured

pulsating, dorsal line .

.

.

.

.

.

. . dan.

The larva of tissa is, when full-grown, 24 mm. in length ; that of dan is 20 mm ;

the former feeds upon many species of trees belonging to families as far apart

as Leguminosece, Tiliacece and EuphorbiacecB ; the latter is confined to the Ama-
rantacecB. The pupse are similar in shape, the spiracular expansions of segment
2 large ; the colour of that of dan is green with a white " bloom "

; that of tissa

light-brown with the first three segments darker.

&\ Larvae dark olive-green or brown-green with white

lateral line .

.

.

.

.

.

.

.

.

.

. . Genus Sarangesa.

a^. Larva dark olive-green with dark dorsal line as

well as a faint white, lateral line .

.

. . purendra.

b~. Larva brown green with an interrupted white,

lateral and dorsal dark line ,

.

.

.

. . dasahara.

The pupae are similar in shape, each with a well-developed spiracular expan-

sion to segment 2 ; that of purendra is dark-brovina, that of dasahara emerald-

green. The larva of the former feeds upon Amarantaceoe, and of the latter

Acanthacece.

b. Larva3 with the second segment not white ; surface

not densely hairy, opaque ; head not furred; the

body olive-green, generally dark with longitudi-

nal, white lines as well, sometimes transverse,

white, short lines also. .

.

.

.

.

.

. . Genus Celce

norrhinus.

a\ Larva with short, lateral, transverse lines .

.

. . ambareesa.
?)\ Larva with no transverse lines.

a-. Larva without appressed, fine hairs on head . . leucocera,

b'. Larva with fine, appressed, short hairs on head., fusca.

The larvae all feed upon Strobilanthes of the Acanthacece. The pupae are
comparatively sMghter than those of Coladenia and have the proboscis produced
free beyond the wings as far as the base of the cremaster ; there is a prominent
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spiracular expansion to the spiracle of segment 2. The colour of that of fusca
is grass-green ; of amhareesa and leucocem golden red-brown ; the former dark,
the latter light but the two, other^vise, practically identical,

c. Larvje with second segment not white ; surface densely
hairy, opaque ; head furred ; colour glaucous-green
or glaucous whitish-green or red-brown . . Genus Caprona.

a\ Head with a bare patch below vertex of each lobe
A single species ransonnettii.

h\ Head with three spots of brown hairs in a hne across

upper part of face, the other hairs all white ; no
bare patches Genus Odontopti-

lum.
A single species . . angulatum.

c\ Head with no spots of a different colour and no
bare patch ; white or yellow Genus Gomalia.
A single species albofasciata.

The larvEe of Caprona, Odontoptilum cannot be mistaken for anything else,

having the head strikingly long-furred ; that of Gomalia has the head much
more obscurely furred, but is much smaller, slighter. The pupse of the two
larger are, of course, also, much larger and are green and light yellowish soiled

with brown, green on thorax and head with large, prominent, brownish spiracular

expansions to segment 2 and marked with black ; with a prominent boss or

beak between the eyes ; that of Qomalia more or less concolourous green with

no beak or black spots and with the expansions smaller, lower, rounder. The
food of the larvae are sapindaceous for Odontoptilum, sterculiaceous for Caprona
and malvaceous for the third.

C.—Larvae never with bright colours ; always opaque-looking, white or green-

ish-white ; covered with erect, minute and simple hairs more or less

densely ; head with erect covering of hairs or not, round or triangular.

a. Larva, pure, opaque-white, hairs not at all promin-

ently visible ; head broadly cordate, thin, nearly

naked .

.

.

.

.

.

.

.

.

.

. . Genus Tapena.

Only one species .

.

.

.

.

.

.

.

. . hampsoni.

b. Larva opaque-glaucous-green, covered with com-
paratively long, white and brown, erect hairs ;

• head round, thick and densely furred on upper

part .

.

.

.

.

.

.

.

.

.

. . Genus Hesperia.

Only one species .

.

. . .

.

•

.

. . galba.

c. Larva opaque-yellowish-green, more yellow than

green, the covering of hairs minute, somewhat

sparse ; head obcordate-triangular, very finely

velute .

.

.

.

.

.

.

.

.

.

• • Genus Cupitha.

Only one species purreea.

d. Larva opaque-white with a black collar on segment

2 ; hau'-covering invisible ; head roundly heart-

shaped without, however, any sinus, naked,

oranc^e Genus Matapa.

Only one species .

.

.

.

.

.

• • • • O'^iO'-

e. Larva really red and white in colour, but quite

white with a dense covering of long, confused,

excreted threads of a waxy nature ; head trian-

gular, thick ; a very large larva .

.

• • Genus Gangara.

Only one species . . . . • • • • • • thyrsis.

The pupa of Gangara can be distinguished from all others by the enormous

length of the curled, free end of the proboscis, as well as by its large size
;
that

of Matapa by being a small reproduction of that of Gangara with the free end
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of proboscis much shorter : both are a dirty, bone-white in colour. That

of Tapena is very white ; of Gtipitha hght olive green with two small points on

vertex of head and no free end to proboscis ; that of Hesperia greenish

yellow with the surface covered with comparatively long, erect, white hairs.

The food of Gangara, Matapa is palm and bamboos respectively ; that of

Cupitha is the combretaceous Terminalia paniculata or Comhretum ovalifolium,

of Hesperia the little sterculiaceous weed Waltheria indica ; of Tapena the

leguminous Dalhergia ruhiginosa.

g- Larva greyish-green, the segment-margins yellomsh
;

inconspicuously covered with hairs, much longer

and visible round dorsoventral margins, head
semi-elliptical, soiled yellow-green in colour

with a brown cheek stripe and central (dorsal)

brown band, with a sparse covering of simple

hairs. .

.

.

.

.

.

.

.

.

.

. . Genus Baor
{Telicota ?).

A single species .

.

.

.

.

.

.

.

. . bada.

This butterfly is difficult to difficulty. It is certain that it has no afifinity in

the earlier stages with the genus it is always placed in, that is Baoris. For this

reason it is considered here to be more comfortable in the genus Telicota but,

even there, it does not seem to quite fit. The pupa is stout, square in front,

without a raised boss or beak ; spiracular expansions fairly well-developed
;

colour very light, translucent-looking yellow-green on thorax and head, soil-

ed yellowish-white on abdomen.

D.—Larvse naked-looking, of some shade of white or green,

the outer tegument or skin allowing the trachese

to show through as white threads ; never coloured

except in a single case {Halpe honorei which has

red, longitudinal bands) ; the bod}^ usually covered,

but generally very sparsely, with minute, simple,

erect hairs hardly visible to the naked ej^e ; heads

of various shapes, never furred or conspicuously

haired.

a. Larvse elongated, the anal end flattened, depressed,

rounded, kept pressed against resting-surface ;

the neck very much narrowed ; the head com-
paratively small, dark-brown, the surface naked
to the eye, rough ; the whole larva naked and
thin-skinned with the tracheae showing through.

a\ Head deep-black .

.

.

,

.

.

.

.

. . Genus Udaspes.

A single species .

.

.

.

.

.

. . folus.

b^ Head deep chocolate-brown.

a- Larva with segment 2 whitish .

.

.

.

. . Genus Sancus.

Only a single species ... . - .

.

. . pulligo.

b'. Larva with segment 2 not white .

.

.

.

. . Genus Noto-

crypta.

a' Head immaculate .

,

.

.

.

.

.

.

. . feisthamelii.

b^ Head with a lateral, longitudinal, whitish band . . restricta.

The larvse of this group are unlike anything else but are difficult to distinguish

from each other. The pupse are all quite naked-grass-green with long snouts
and thin cremastral segments and are quite indistinguishable one from the other.

All the larvse feed upon Zinziberacece ; the food of Udaspes being generally

Curcuma, that of Sancus, as far as known, always Phrynium, that of Notocrypta
invariably Zinziber.
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h. Larvae of the same general shape as the last, but the
skin more or less opaque and greenish or bluish-
white, naked to the eye ; the head, however,
large, more or less triangular, and marked ^^^th

black, red or brown
«'. Larva with the head absolutely triangular in shape,

green in colour with a brick-brown border,
flanked on the inside by an equally broad
yellow band, the vertex also brick-brown . . Genus Gegems.
One species nostradamas.

h\ Larva with head not exactly as in Geyenes .

.

. . Genus Baoris.
a-. Larva with the head similar in shaj^e to that of

Gegems, but with a single black or red border
;

otherwise green mathias.
h.- Larva with the head very roundly triangular

;

semi -elliptical really, colour white with two
large black spots on each lobe, one above,
below veftex, the other below, near eyes . . conjuncta.

(PI. n, figs. 31,

larva ; 31a pupa.),

c". Head still rounder ; white with a black band com-
pletely surrounding it as well as a longitudinal,

thick, black streak in the middle of each lobe, farris {oceia}.

d-. Head semi-elliptical ; white in colour with a
broad, black border and, sometimes, black

down centre of face ; occasionally sutfused on
lower part of face also .

.

.

.

. . kumara.
6". Head triangular, clear-green in colour ; bordered

all round by black with a longitudinal black

line on each cheek, inside which is a similar

white line or band and a black dorsal (central)

black line .

.

.

.

. . .

.

. . colaca.

/". Head large, semi-elliptical in shape, brown-yello-

wish in colour with a dark-brown dorsal band Genus Hyaroin.

One species only known .

.

.

.

. . adrastus.

The larva is identical in shape with those of Baoris. The pupa likewise.

The food is the Phoenix palm.

All these species of larvae feed upon palm bamboos or grasses ; the pupie are

exactly like those of the last group
(
Udaspes, Notocrypta) and have exactly the

same habits. Gegenes, Baoris mathias and colaca are a good deal smaller than

kumara and the other two.

c. Larvae of similar shape as the two sections a and b of

D but stouter, the skin rather translucent, the

colour olive-green dotted with white or yel-

low ; the head very large, semi-circular, the

broadest part upwards, with a deep, triangular

sinus dividing it into two conical lobes, naked

and unmarked Genus Tagiades.

u\ Larva with a strong roseate hue about anal end ;

head always dark ; spiracles white .

.

. . obsciirus.

h? Larva without roseate flush ; head sometimes

orange, sometimes completely black .. atticiis (PI. II,

figs. 30, 30a,

and p. ).

18
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This genus should have really come under a, as it is more nearly allied to

Celcenorrhimis than to Baoris, the pupae being stout and variously coloured and

marked and not naked green ; the shape is also more that of that group. Atticus,

pupa has a large, triangular, enamel-white mark on the side as well as another,

smaller one ; obscurus is dotted with black, the colour of the latter is grey, of the

former is greenish. Both larvse feed upon Dioscorea.

E.—Larvse of normal shape ; the skin is translucent, shoAving

tracheal, white threads beneath it or not ; body
naked to the eye ; head naked, generally

marked with brown, black or red lines or

stripes, round triangular or semi elliptical ;

colour some shade of green with, at most, longitu-

dinal, white lines (except Halpe honorei where there

is a broad, red, longitudinal and lateral band), and
a dark, pulsating, dorsal line.

a. Larva always with a fine, lateral, distinct and spira-

cular, indistinct, white, longitudinal line as well

as a darkish, dorsal line .

.

.

.

.« . . Genus Aeromac-
hus.

Only one species .

.

.

.

.

.

.

.

. . indistinctus (jhora)

The larva is whitish-green, the darker green showing through in small spots.

It feeds on grasses. Pupa naked, dark-green, with a conical beak.

h. Larvse as in Aeromachus except that they are green

with darker green spots showing through ; or

plain grass-green with a broad, subdorsal and
narrow dorsolateral and supraspiracular white

line as well as a thin subspiracular, yellow one. . Genus Am/pittia.

a\ Larva like Aeromachus .

.

.

.

.

.

. . gola.

h^. Larva plain green with stripes . . . . . . maro.

c. Larvse quite plain, with no longitudinal lines (except

Halpe Jionorei), but there may be a dark, dorsal,

pulsating line ; skin translucent or not ; head
triangular, semi-elliptical or round, naked

a\ Head triangular ; body dorsally yellow minutely

dotted with green, a dorsolateral and supraspira-

cular line darker than rest .

.

.

.

.

.

. . Genus lambrix.

Only one species .

.

.

.

.

.

.

.

. . salsala.

The larva feeds on grasses ; the pupa is like that of Telicota : stout with large,

spiracular expansions to segment 2, a very slight boss between the eyes.

6\ Head triangular or semi -elliptical ; colour of body
dark-green translucent, allowing the trachese to-

show through : no other marking .

.

. . Genus Telicota.

0?. Head triangular . . .

.

. . . . . . Aara.

If. Head semi-eUiptical .

.

... .

.

. . bambtisce.

Both larvse feeding upon bamboos. Pupse as

above for lambrix.

c'. Head semi-elUptical; colour of body light grey-green

covered with minute, green spots, rather opaque . Genus Suastus.

A single species .

.

.

.

.

.

.

.

. . gremius.

Larva feeds on palms
;
pupa stout, like that of Telicota.

d}. Head semi -elliptical ; colour of body plain grass-

green or yellowish-green with a dark, dorsal, pul-

sating line and a lateral, less dark-green shade . . Genus Taractro-
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a-. Body plain grass-green ceramas.
h-. Body yellowish-green with dark, dorsal line and

less dark lateral shade .

.

. . . . . . mcevius.
Both larvae feed on grasses. The pupae are like those of Telicota, but much

smaller.

e\ Head round, or very nearly so ; body-colour jolain

green with a dark, dorsal line and an extremely
indistinct, subspiracular, whitish line .

.

. . Genus Bamcus.
One species hampsoni.

Larva feeding on grasses
; pupa rather slight, like that of Telicota, but with

the hinder end of cremaster ending at each corner in a little point.
/'. Head quite round, skin thin, translucent

; jjlain

green or greenish-yellow or banded longitudinally

white, rose-colour, yellow and green .

.

. . Genus Halpe.
or. Body with green, dorsal line flanked by a yellow,

subdorsal band followed by a broader,rose-colour,

lateral band, below this again a subspiracular,

white, narrower band ; head plain light yellow-

brown . . . . . . .

.

. . . . honorei.

b'. Body translucent, soiled dark-greenish-yellow

;

head soiled-yellow, the margin brown and a
browai dorsal line down middle .

.

.

.

. . hyrtacus.

C". Body translucent soiled dark-green ; head light

yellov.'- brown, a dorsal, dark band down middle
of face with a crescent-shaped-brown mark in

middle of each lobe, sometimes joined at its

bottom to dorsal band .

.

.

.

. . moorei.

It is quite probable that very useful characters for classification

of larvae might be obtained from a study of the grouping of the eyes

in the eye-curve ; whether two are confluent, whether some are larger

than others, whether they are grouped in pairs or otherwise, &c. Also

the length and shape of the true clypeus and false clypeus might give

differentiating characters ; the conformation of the labrum and of

the ligula and so on. The shape of the head certainly is useful, the

clothing and texture of the surface also. But all this would require

a very detailed study indeed.

Then there is the larval cell : the method of making it and the

shape when made. Some groups of skippers make very slovenly

larval houses, others make them extremely solid and tightly closed.

The egg-larvee of some skippers start with a cell of a different form to

that which they manufacture later on ; others adhere to the one form

ail through, making new ones to accommodate their increasing bodies

as required. There are also caterpillers that make many cells, seem-

ingly just for fun, as do some Babblers amongst the birds ;
some

wander away before pupation and change on any plant but none

pupate anywhere but in or under leaves with the single exception

as far as is known, of the genus Ampittia, which ties itself naked to a

rice-stem.

We might classify :

—

Egg-larva making a round cell on the top of the leaf, somewhere in the middle

by eating away the substance in a circle, leaving just a hinge, turnmg over the
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circle thus freed on to the top, fastening it down all round and coating the inside

with a dense carpet of silk ; hole for ingress and egress next the hinge. Full-

grown larva turns over a triangular piece from the edge to midrib the hinge at

midrib, the short side formed by the leaf-edge, on to the top of the leaf,fastening

down all round, ingress and egress at hinge, inside densely carpeted, the cover

thus formed becoming convex with withering (as does the little egg-larva lid-

circle also) ; the larvte always lying on the lid, its back towards the leaf-surface

and it mostly eats the edges of the lid into a series of crenulations, sometimes
eating holes in the lid also .... Genera Celcenorrhinus, Tagiades, Odontoptihim,

Abaratha, Coladenia, Sarangesa (these last two often are found in shrivelled-up

dead leaves.

Egg-larva makes a circular cell as in the last, turning over the lid thus formed
on to the top or underside of the leaf, li\'ing on the lid, coating with silk and
fastening down the edges : hinge on edge or further in. Later on, when more
grown makes a cell of an oblong piece formed from the edge, tightly fastening

it do%vn ; then, when full-grown, of a whole leaf where the leaf is small, or at any
rate not too large and makes a very strongly-closed cell, thickly lined inside; the

pupa is formed in such cell which often withers and may fall to the ground ....

Genera Hesperia, Gomalia.

Egg-larva makes a cell at the point of the leaf by bringing the edges together,

cutting a line from the edge in to the midrib as a preliminary, the midrib being
the hinge from the cut line to the j^oint {Ismene fergtissoni, all species of

Hasora) ; or turns over a small triangular portion from edge inwards on to top
or bottom, the hinge being part of the leaf—a short line is eaten at right angles

to the edge for a small distance in towards the midrib—and the inside is lined

with silk, the edges fastened down lightly ; the full-grown larva turning over a
triangular portion from point backwards using the midrib as a hinge, eating a
line in from edge to midrib some way from the point [Ismene gomata and Bihasia)

or turns over a small, oblong piece on to the top of the leaf or on to the bottom
by cutting two parallel, short lines from edge at a suitable distance apart,

{Badamia, CiLpitha), the full-grown larva making a cell of a whole leaf which
often withers (often on another plant of any species) in the case of gomata,
in that of Cupitha of joart of a leaf by cutting a straight line across the middle
at right angles to the midrib, leaving the midrib intact, but gnawing it partly

through and strengthening it with silks, making the cell of the part thus made to

hang down by joining the edges and bending the whole piece back under the
rest of the leaf behind—this cell-part then withers and is strongly coated with
silk inside so as to be rather difficult to tear open, the egress being on the mid-
rib. . . .Genera Ismene, Hasora, Bibasis, Badamia, Cupitha.

Egg-larva makes a cell at the tip of a leaf simply by joining the edges, strong,

coated inside mth silk ; after it is full-grown often joins the edges of the whole

leaf, living down towards the point and eating the midrib free from base down-
wards towards the point, the cylindrical or, rather, conical cell thus formed
hanging by the thin midrib. Some larvte (Halpe moorei, Ampittia dioscorides

in a lesser degree) double the distal part of a bamboo-leaf across at right angles,

making a cell bj^ fastening the distal part to the top of the basal portion, then

cutting the cell free so that it falls to the ground ; others stick to the cylin-

drical cell and pupate in it (Telicota, Padraona, Halpe hyrtacus, H. honorei,

Aeromachus, Taractrocera, Baoris, Oegenese ; others, again, make an oblong

cell to pupate in by cutting across the bamboo-leaf in the middle, at first cutting

off the whole distal portion so that it falls to the ground, then cutting across

further up, leaving the midrib, joining edges and ends, finally freeing the whole cell

thus formed which falls to the ground and is there further strengthened by
web Genera Telicota, Padraona, Halpe, Ampittia, Taractrocera, Aeromachus,

Baoris, Oegenes, Baracus.
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Egg-larva turning over a small, oblong piece from the edge of the leaf any-
where either on to the top or on to the bottom by cutting two parallel lines at
right angles to the edge of the leaf about a couple of larval lengths apart and wide
enough to make a little cylindrical cell, the end closed by a small shaped bit •

these generally eat just next the cell-opening at one end of the cyhnder and never
move afield for the purpose ; when grown they make a larger cell, eventually
using the midrib as the hinge, waving both ends of the piece, joining the edges
and coating densely with silk inside ; this oblong cell is eventually cut free
from the leaf and falls to the ground, as in some of the genus Halpe, the cell
being completely closed, after it falls, with web mixed with a copious cereous
excretion to keep out water Genera Siiastus, Plastingia.

Egg-larva making an attempt at a spiral cell from the point of the bamboo-
leaf or palm-leaf when young, lining the inside with little steps of silk ; when
full-grown making a big spiral cell (as described for Gangara thyrsis under that
species) which is made to hang down or stand out stiff from the underside of
the leaf : absolutely circular in section, the opening downwards and closed
with web and cereous excretion

;
pupa with head down Genera Gangara,

Matapa.
Egg-larva making a little, triangular cell by turning over a portion from the

edge of the leaf, eating one line only and making the hinge of the leaf -surface ;

turned over generally on to the bottom ; this form of cell persisted into the end
but pupation taking place as in Baoris, Gegenes, d:c., more or less naked on the
underside of a leaf the edges of which are slightly drawn together for the pur-

pose and with slight cereous excretion Genera Sancus, Notocrypta, and
Udaspes.

The pupse are also characteristic. There are some with knobbed snouts or

head-beaks, others with long, pointed beaks, others, again, with convex frons

and finally some with quite even frons ; some have larg» spiracular expansions

to segment 2, others none at all and there are degrees of prominence of that

expansion ; then the proboscis may be free beyond the end of the wings, the

cremaster may be well-developed and long, or short and square and there

may be no sign of suspensory booklets which, however, are generally present
;

some pupas are quite naked, others have a clothing of short, erect hairs ; the

spiracles also may be characteristic : small or large, prominent or flush and their

colour also gives characters of differentiation. They, too might be classified :

—

Stout pupa?, more or less marked with black spots and lines, pink or green

in colour ; the spiracles of segment 2 without expansion ; the cremaster short

stout, triangular ; the proboscis not produced free; the head-frons with a short

rounded boss which is really placed between the frons and vertex Genera

Bihasis, Ismene {gomata, Jergussoni) .

Pupa slighter, green (pinkish in hadra), sometimes marked ; similar to that

of Ismene with a very slightly more accentuated boss on the frons and a very

slight indication of expansion to the spiracles of segment 2 Genus Hasora.

Pupa also slighter than in Ismene, the thorax more humped, the constriction

behind the thorax more accentuated ; dirty-white covered with cereous excre-

tion ; a short, triangular process ending in a spherical knob between the eyes ;

the spiracular expansion of segment 2 prominent and knob-like ; the proboscis

not produced ; cremaster rather long Genus Badamia.

Pupa moderately stout, greenish with no markings ; covering of erect, soft,

rather long hair in Hesperia, each from a tiny tubercle or with short, erect,

bifid hairs in Gomalia ; the frontal snout is a mere rounded boss ; the spiracular

expansions of segment 2 are large and prominent, half-crater shaped ; the pro-

boscis is produced free to end of a segment 9 ; the cremaster is short, stout, the

extremity set with long, numerous, very slightly hooked shaftlets Onera

Hesperia, Gnwalia.
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Pupa green (area) or golden-brown (ambareesa, leucocera), unmarked, rather

slight with no cereous excretion, shining as to surface and covered with minute,

erect hairs all over ; a short frontal knob between the eyes ; the spiracular

expansion of segment 2 large, strainer-shaped ; the proboscis produced 2mm or

more beyond the extremity of the body—therefore very long ; cremaster long

and not particularly stout, down-curved Genus Celcenorrhinus.

Pupa stouter but similar to the above (the last), sometimes with colour green

or whitish, marked with black or -with enamel-white ; slight cereous excretion

alwavs with minute, short hairs ; the frontal snout not long, round-topped ;
•

large", strainer-shaped spiracular expansion to spiracles of segment 2 ;
proboscis

only shortly free beyond ends of wings ; cremaster rather long, down-curved

with bunched shaftlets at extremity which are hooked Genus Tagiades.

Stout pupa3, mostly bone-colour with greenish shade and many black

markino;s; surface with short, erect and appressed hairs; a rather large, rounded,

frontal process ; large, spiracular expansions
;
proboscis produced free for a

moderate distance beyond the -wing-ends ; cremaster stout, bent down

Genera Odontoptihim, Aharatha.

Similar pupse to last, green or brown, unmarked; surface with short, erect, often

bifid hairs or hairs with bent tips; also with a " bloom" over the surface; spira-

cular expansions very prominent, nearlj- stalked ; frons with a longer or shorter

process or boss ;
proboscis produced to end of segment 9 or to end of body ;

cremaster triangular, not short Genera Coladenia, Sarangesa.

Pupa somewhat slight, shining greenish white, unmarked ; surface without

hairs ; frontal process rather long, triangular, no spiracular expansions ; pro-

boscis not produced ; cremaster short Genus Tapena.

Pupge very parallel-sided, not stout, brown or green or whitish ; surface,

shortly haired ; spiracular expansions strainer-shaped, large ; the frons with a

prominent, rounded process or only convex
;
proboscis produced slightly or

not at all beyond wings ; cremaster moderate, sometimes with simple hairs

along the hinder margin which are without any hooks Genera Telicota,

Padroana (only dara), Halpe, Suastus, lambrix, Baracus, Plastingia.

Pupge, moderately stout for length, thorax much humped ; segment 13 square

behind with points at each corner ; the cremaster oblong, slightly curA^ed ; the

proboscis sometimes enormously produced (Gangara)' ; no spiracular expan-

sions.—Genera Gangara, Matapa.

All the above pupee are formed in cells made of leaves ; tlie follow-

ing are all formed under a leaf, practically open to the air, in an

open fold made by slightly drawing the edges towards each other.

Pupa formed absolutely in the open ; attached to a rice-stalkhead down-

wards by the tail and a body-band ; colour green, unmarked ; two frontal pro-

cesses, small, pointed, one on each side of the head ; surface shining, quite glab-

rous ; no spiracular expansions ; but a fiat space on the thorax-surface just

behind each spiracle ;
proboscis not produced, cremaster very long, triangular

Genus Ampittia.

Small pupa, not stout, green in colour, unmarked ; no spiracular expansions ;

proboscis not produced ; a fairly long, triangular, frontal process, formed under

a leaf, no cell Genera Padraona {gola), Aeromachus.

Long, narrow, plain green pupse with very long, semi -hyaline cremasters which

are rounded at the end ;
proboscis much produced ; no sign of spiracular expan-

sion ; nearly naked body-surface and a very long, thin-conical frontal process.

All are formed naked under a leaf in an open grooA^e Genera Baoris (includ-

ing Baoris, Caltoris, Chapra, but not Parnara hada) Gegenes, Hyarotis,

Notocrypta, Sancus and Udaspes.

It is quite impossible to tell these last pupae one from the other because they

are so similar.
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Lastly, the eggs. There are two large classes of these, those without meri-
dional ribs and those with them. These extremes are connected, however, by
some forms that have the ribs extremely numerous and so fine that it is impos-
sible to tell without a lens that they are there at all. Amongst these smooth
eggs it is difficult to make any classification, differences being hard to appreciate
If, indeed, there are any. It would require special study. Smooth eggs belon''
to the genera Baoris Caltoris, Chapra, Telicota, Sancus, Udaspes, Hyarotis,
Notocrypta, lambrix, Taractrocera.

. Those that are known to have ribbed eggs are more numerous and some of
the genera Hesperia, Ismene, Bibasis, Hasora, Badamia, Celoenorrhinus,
Tagiades, Odontoptilum, Abamtha, Sarangesa, Tapena, Cupitha, Suastus, Baracus
Plastingia, Aeromachus, Gangara, Matapa.
A classification might be essayed on the knowledge gained as follows :

—

Ribbed eggs.

Ribs coarse, strong. B:H.::10: 7; dome-shaped. The 'ribs beaded, anasto
mosing, about 20 in number of which about half reach the circumference of

the micropyle-surface' ; larva emerging through the top Genera Hesperia,
F., Thanaos, Boisd., Spicdia, Swinh.

Ribs fine, clear, minutely beaded, not anastomosing, from 13 to 24 in number
of which half reach the micropyle circle. B:H:ilO:7: dome-shaped
Genera Ismene, Bibasis, Hasora, Badamia, Celcenorrhinus, Baracus, Ampittia.

Ribs extremely fine and very numerous, as many as 50, visible with difficulty

even with a lens ; the surface obscured by soft hairs from the anal segments of

insect ; shape that of a dome, H : Bl '.190 : 55 Genera, Gangara, Matapa.
Ribs very coarse, about 14 in number from base to a raised circular ring

of large diameter surrounding the micropyle ; colour red, the ribs white ; B : H:;
10 : 6. . . .Genera Cupitha, Suastus.

Eggs smooth or practically so.

Eggs limpet-shajjed, widest at base and, into the bargain, resting on a narrow
basel band which slopes outwards and is extremely finely ribbed (the band only,

which band, is besides, semihyaline ; B : H : : 100 : 65 ... . Genera Hyarotis,

Notocrypta, Udaspes, Sancus, lamhrix.

Eggs high-dome-shaped, the surface celluloir under lens or even obscurely

many-ribbed, or lumpy ; B : H". '.10 : 8. {Telicota), or as 10 : 65 for the rest.

.... Genera Telicota, Baoris, Taractrocera.

There are also occasional generic differences sometimes though they are

not very helpful towards classification in all probability ; but, on the whole,

the eggs are fairly characteristic of the groups based on neutration, larvae

and pupa?. Further study is necessary of a much larger fauna than that at

present available.

(To be continued).
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BIRD NOTES FROM THE CAMPBELLPUR-ATTOCK
DISTRICT, WESTERN PUNJAB.

By

A. E. Jones, m.b.o.u.

The following notes were made during a stay of fourteen weeks in

the cold season, 1918-19.

For the most part the country in the district under notice consists

of a bare undulating sandy plain, intersected towards the South by
steep nullahs which drain into the Haro River, beyond which are the

low hills known as the " Kala Chitta Rsserve " rising to a height qf

some 2,000 feet above sea level. On the West at Attock the Indus

runs between almost barren hills before it emerges once more in to

flat country where it is, some miles lower down, joined by the Haro
River, the junction of the two rivers being some 14 miles from

Campbellpur.

Very few trees exist on this plain and these most along the roads an d

round the villages. These are principally " Sheeshum," " Keeknr,"

and Mulberry. On the " Kala Chitta Reserve" hills, however, there

is plenty of scrub interspersed with numerous stunted Keekur and

Mimosa trees. As a consequence this portion of the district best pays

investigation, from an ornithological point of view.

The list contains the names of some few species the respective distri-

bution of which are but imperfectly loiown. A great many interesting

additions would doubtless be made by the bird man fortunate enough

to be in those parts during the height of the migration seasons.

The nomenclature is that adopted by Oates and Blanford in the
" Fauna of India " volumes, and the serial numbers are those of the

species in that work.

The few instances where trinomials have been used will, I hope, as

in the case of Emberiza cia par, denote the race (or races) met with.

1. Corvus corax laurencei, Hume.—The Raven.
Abundant everywhere. Nesting operations commenced about

the beginning of February and most nests were placed in small

niches or on narrow ledges of the steep cliffs of the River Haro
;

one, however, was built on the girders of the iron bridge which
carries the railway to Kohat. The bridge here is about SO feet

above the level (winter) of the river. One nest contained six eggs

on 2.5th February 1919.

4. Corvus macrorJiyuchus , Wagler.—The Jungle Crow.
By no means common in the neighbourhood of Campbellpur

;

at Attock, however, where the country is hilly, and in the " Kala
Chitta Reserve " it was noticed on most days, usually singly, but
if- food was at hand, sometimes as many as four or five might be
seen at a carcass.

5. Corvus frugilegus, Linn.—The Rook.
Yery common near Cantonments. Apparently roosting places

were some distance away for I never saw any signs of their congrega-
ting towards evening.
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7. Corvus sphnden,% Vieill.—The Indian House Crow.
More plentiful than any of the foregoing.

0. Corvus monedida, Linn.—The Jackdaw.
Occasionally seen passing over at considerable heights, often in

company with C. fnigiJegus, its well-known call first attracting
attention and then its smaller size and more pointed wing
distinguishing it from the latter.

IG. Dendrocitta rvfa. Scop.—The Indian Tree-Pie.

Very common in the scrubby hills and nullahs of the " Kala
Chitta Reserve." Usually in pairs.

31. Pnrus atriceps, Horsf.—The Indian Grey Tit.

VVherever there was a clump of trees (mostly leafless at this

season) a pair was almost certain to be seen.

37. Mgithaliscus leucogenys, Moore.—The White-cheeked Tit.

Only seen on one occasion when a party of six or seven was
seen in a nullah in the " Kala Chitta Reserve." One specimen
sent to the B. N. H. Society. Habits very similar to ^E.

erythroceplmlus. Elevation 1,500 feet.

105. Argya cavdata, Dumeril.—The Common Babbler.

Common wherever there was any scrub. Only one specimen
obtained, which corresponds closely with birds from round Ambala,
though it exceeds the latter in size.

187. Myiophoneus temmincki. Vigors.—The Himalayan Whisthng-Thrush

.

Not uncommon along the banks of the Haro River and in the
nullahs of the '' Kala Chitta Reserve."

226. Zosterops palpehrosa, Temm.—The Indian White-eye.

A few were seen from time to time frequenting the few Peepul
trees there are in Campbellpur.

283. Molpastes intermedins, A. Hay.—The Punjab Red-vented Bulbul.

Fairly common in the " Kala Chitta Reserve," especially where
the wild plum Avas plentiful.

284. Molpastes leucogenys. Gray.—The White-cheeked Bulbul.

More plentiful than the last species. Six specimens obtained

vary considerably from Simla birds. The chief differences being thc^

shorter crest and, in most, the darker shade in colouring of this

part. Wing measurements 85 mm.—93mm.
341. CertJiia himalayana, Vig.—The Himalayan Tree Creeper.

Considering the dearth of trees in the district not uncommon,
most of the specimens seen were of course in the better wooded
parts of the •' Kala Chitta Reserve."

384. Franklinia bvchanani, Blyth.—The Rufous-fronted Wren-Warbler.

Very common on the scrub covered stoney hills. Occasionally

seen in the mustard fields.

400. Sijlvia nana, Hmper. and Ehren.—The Desert Warbler.

A single specimen seen (and obtained) on the left bank of the

Indus, below Attock.

403. Sijlvia m.inuscula, Hume.—The Small White-throated Warbler.

Common wherever there was sufficient cover, mostly on the

stony hills.

407. Phylloscopus tristis, Blyth.—The Brown Willow-Warbler.

Plentiful wherever there were a few trees.

416. Phylloscopus subviridis. Brooks.—Brooks's Willow-Warbler.

A few seen in the " Kala Chitta Reserve."

418. Phylloscopus hurnii. Brooks.—Hume's Willow-Warbler.

Fairly common, but its numbers were much less than P. tristis.

19
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434. CrypioIopJia xanihoschisia, Hodgs.—Hodgson's Grey-headed Fly-

catcher Warbler.

Seen only occasionally in the low hills and once at Attock.

445. ScrAccerca i7iquieta, Cretyschm.—The Streaked Scrub-Warbler.

First seen in a ravine running in to the Haro E^iver. Afterwards

found fairly common in the hills of tlio 'Kala Chitta Reserve."

Always in pairs.

450. Horornis j^allidus, Brooks.—The Pale Bush-Warbler.

Only one specimen seen and obtained 24th December 1918.

It was skulking at the base of a bush close to a pool in one of the

nullahs of the " Kala Chitta Eeserve '' near Chhoi.

464. Prinia socialis, Sj'kes.-—The Ashy Wren-Warbler.

A pair frequented the station hospital com^pound during the

three months I was in Campbellpur. No others seen.

466. Prinia inornata, Sj'kes.—The Indian Wren-Warbler.

Several seen about a small jheel wliich I only discovei-ed towards

the end of my stay.

469. Lanius loJitora, Sykes.-—The Indian Grey Shrike.

Fairly common, always in open country.

476. Lanius erytTironotus, Vigors.—The Rufous-backed Shrike.

Scarce. Only definite^ identified on two occasions.

479. Lanitis isahellijius, Ehreub.—The Pale-brown Shrike.

Only one record, 8th December 1918.

488. TepJirodornis pondiceriamis, Gmel.—The Common Wood-Shrike.
Small parties were seen on the scrubby hills during the early

part of December. Afterwards disappeared.

495. Pericrocotus brevirostris, Vigors.—The Short-billed Minivet.

Frequently seen in small parties.

500. Pericrocotus peregrinus, Linn.—The Small Minivet.

One small flock noted, 24th November 1918, frequenting the

Keekur trees on one of the nearer hills.

530. Sturnus vulgaris porphyronotus, Gould.—The Central-Asian Starling.

Two secured from a flock consisting of this and the next species,

24th February 1919, Avhen they had almost assumed their full

bleeding plumage together with the yellow bill.

532. Sturnus vulgaris menzbieri, Sharpe.—The Common Indian Starling.

Certainly appeared to be the commoner Starling in these parts.

Specimens shot from time to time always turned out to belong to

this subspecies, until the end of February when I found a flock

composed of both this and porphyronotus

.

549. Acridotheres tristis, Linn.—The Common Mynah.
Fairly plentiful.

610. Pratincola maura. Pall.—The Indian Bush-Chat.
Only 2 or 3 records. Scarce.

615. Oreicola ferrea, Hodgs.—The Dark-grey Bush-Chat.
One record—at the small jheel, five miles East of Campbellpurj

1 6th February 1919.

618. Saxicola picata, Blj'th.—The Pied Chat.
A good many seen, generally in the ravines or frequenting the

precincts of villages. A decided ingress during Febnrary.
619. Saxicola capistrata, Gould.—The White-headed Chat.

By far the commonest species of the genus.
620. Saxicola opistholeuca, Strickl.—Strickland's Chat.

Ahiost as common as the last, but apparently preferred the wilder
and more remote ravines.
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625. Saxicola isabelUna, Ci-etyschm.—The Isabelline Chat.
Scarcer than any of the other members of the genus.

620. Saxicola deserti, Temm—The Desert Chat.
By no means uncommon but its numbers decreased appreciably

in January.

£28. Saxicola chnjsopysia, DeFihppi.—The Red-tailed Chat;
Not uncommon at the beginning of December but towards the

end of this month and all through January not a single specimen
was to be seen. In February it reappeared in fair numbers.

<3.38. Chimarrhoniis leucocephahis. Vigors.—The White-capped Redstart.
Very common along the Haro River where it could be seen disport-

ing on boulders wherever these were plentiful enough to offer good
feeding grounds.

€42. RuticUla erythronota, Eversm.-—Eversmann's Redstart.

First noted towards th^ end of December and for the next two^or
tliree weeks was present in fair numbers but towards the end of

January its numbers lessened appreciably, but by the middle of

February was again plentiful.

644. Ruticilla riifiventris, Viell.—The Indian Redstart.

Very common during the whole A^inter. One specimen obtained

has a pure wliite forehead.

<346. Rhijacornis fidigino-'>us. Vigors.—The Plumbeous Redstart.

Only seen on three or four occasions along the bed of the Hai'o

River. In habits it closely resembles chlmarrhonris.

647. Cyaneciila suecica, Linn.—The Indian Bhie-throat.

During the winter months so little cover remains for a bird of this

species' habits, consequentlv verv few Avere noted. One^ procured,

13th February 1919.

661. Thamnobia cambeiensis. Lath.—The Bi'own-backed Indian Robin.

Fairly common in the ravines and along the steep rocky brnks of

the Haro River.

677. Merula atrigularis, Temm.-—The Black-throated Thrush.

Common in the better cultivated tracts, especially wheie chere

were a few trees.

•693. Petrojjhila ci/anus, Linn.—The Western Blue Rock-Thrush.

Not uncommon about the ravines. Shy and wary.

716. Tharrhaleus atrigularis, Brandt.—The Black-Throated Accentor.

Noted on several occasions in the low hills and also quite close to

the cantonments. Usually 2 or 3 together.

734. Urolonclm malabarica, Linn.—The White-throated Munia.

Only rarely seen, but judging by the numerous old nests seen in

Acacia trees in the low hills cojumon in the warmer months.

740. Coccolhrausies humii, Sharpe.—Hume's Hanfincli.

By no means uncommon in the low hills and occasionally soon in

the neighbourhood of cantonments. Generally in small scattered

flocks of three to six individuals. I, however, found their bathing

pool in the low hills and here any number from a dozen to thii'ty or

to could be seen, at a distance of a few yards, performing their ablu-

tions. Usually a .shy species but with care could be approaclied to

within a few yards.
" The call-note, uttered on the wing, " Zitt,

"

rather prolonged. The song might be represented thus '• Pitt-zwcc."

757. Proposser grandis, Blyth.—The Red-mantled Rose-Finch.

Abundant in low the hills. Generally seen in scattered flocks.

Full plumaged nrales comparatively scarce. Call-note •' wh^e ".

rather plaintive.
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767. Carduelis caniceps, Vigoi-s.—The Himalayan Goldfinch.

Large flocks in the low hills ; rather local, probably due to food.
]

769. Acantkis fringillirostris, Bonap. and Schleg.—The Eastern Linnet, i

First noted 20th December 1918 when a flock of seven was seen. !

They were so wild that I had difficulty in securing one with the 12

bore gun. Subsequently found to be fairly comnion about the waste

stony ground at the foot of the hills.

772. Hypacanthis spinoides, Vigois.—The Himalayan Greenfinch. :

Seen only on two occasions in the low hills. Parties of six and ten.

776. Passer domestictis, Linn.—The House Sparrow.

Common in cantonments and the vicinity of the villages.
|

789. Emheriza schcenidus, Linn.—The Reed Bunting.

Odd birds and pairs seen from time to time. One female secured,
j

794. Emberiza stracheyi, Moore.—The Eastern Meadow Bunting.

f Not common. I shot one for identification but finding it was this

species unfortunately did not preserve it. ^

Emberiza cia par, Hart.—The Meadow Bunting. ' \

I found this, the v/estern race of the foregoing species, common in 1

the low hills. Occasionally seen in the plain.
j

808. Cotile riparia indica, C. B. Ticehurst.—The Sand-Martin. I

This race, with the tarsial plum.e, was the only Sand-Martin
:'i

obtained. Capt. C. B. Ticehurst who kindly examined my specimens,
j

pronounces them to belong to this race. Nesting -colonies were found
;

on the Indus near A'ttock but at that time, 23rd February 1919, 2
:

eggs were the most that I found in one nest ; some contained one only, ',

while others were just ready for eggs. Mostly the tunnels face N. W-
;

Wing measurements mm. 90—93 "5.
j

810. Ptyonoprogne rupestris. Scop.—The Crag-Martin.
j

Common about the river and rocky nullahs. ;

813. Hirundo rustica, Linn.—The Swallow. j

Observed only near the jheels. i

826. Motacilla alba, Linn.—The White Wagtail.
;

Very common about cantonments and along a tiny stream where- i

the village cattle were taken to water. ;

829. Motacilla personata, Gould.—The Masked Wagtail.
]

Same as the foregoing species.
j

831. Motacilla maderaspatensis, Gmel.—The Large Pied Wagtail.
]

A pair could always be seen every 200 yards or so along the barks '

of the Hare River.
j

832. Motacilla melanope, Pall.—The Gray Wagtail.
;

Single birds were common along the Haro River and on most of i

the smaller streams. >

837. Motacilla citreola. Pall.—The Yellow-headed Wagtail. ^

Two or three were found frequenting the small jheel in February. \

844. Anthus similis, Jerd.—The Brown Rock-Pipit.
Only one seen and procured 19th January 1919. It is, as Capt. I

C. B. Ticehurst pointed out to me, a much paler bird than the race

found about Simla and Amballa.
j

818. Anthus campestris, Linn.—The Tawny Pipit.

Uncommon. Generally seen about the waste land in sm.all scattered 1

parties.
I

851. Anthus spinoletta, Linn.—The Water-Pipit. I

Very common near moist land. !

859. Melanocorypha bimaculata.—The Eastern Calandra Lark.
Flocks appeared in February when they frequented the more !

barren fields. Has a melodious call-note. \
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860. Alanda arvensis, Linn.—The Sky-Lark.
Abundant, especially during February when the young wheat was

well up.

867. Alaudula admmi.—The Indus Sand-Lark.
Very common about the bed of the Indus at Attock.

874. Galerita cristata, Linn.—The Crested Lark.
Very common, either on barren ground, cultivation or the various

parade grounds in cantonments.
878. Ammomanes phoenicuroides, BIyth.—The Desert Finch-Lark.

Common on the barren ground.

963. Dendrocopus sindianus, Gould.—The Sind Pied Woodpecker.
Not uncommon in the better wooded parts of the Kala Chitta

Reserve. Rare in the plains.

972. Liopicus maJiraltensis, Lath.—The Yellow-fronted Pied Wood-pecker.
Identified for certain on two occasions only. A female obtained

31st January 1919.

1022. Coracias indica, Linn.—The Indian Roller.

One seen near the railway station, 1st February 1919, another used
to frequent a well in the camel lines.

1033. Ceryle varia, Strickland.—The Indian Pied Kingfisher.

Common along the Haro River.

1035. Alc-zdo ispida, Linn.—The Common Kingfisher.

Faiily common both on the Haro and Indus. Without having
obtained specimens I cannot say to which race these belonged.

1044. Halcyon smyrnensis, Linn.—The White-breasted Ivingfisher.

Much scarcer than either of the two foregoing species.

1066. Upupa epops, Linn.—The European Hoopoe.
Very common. Its numbers were augmented during the latter

half of February.

1068. Cypselus melba, Linn.—The Alpine Swift.

A pair seen on 19th February 1919. No other record.

1073. Cypselus affinis. Gray and Hardw.—The Common Indian Swift.

Very common till 19th December 1920 after which none were seen

till 29th January 1919 when a single bird put in an appearance.

1138. Palopornis torquatus, Sodd.—The Rose-ringed Paroquet.

Not uncommon. Only seen in the plains.

1168. Bubo bengalensis, Frankl.—The Rock Horned Owl.

Probably not uncommon. A single bird seen in a rocky nullah

which contained several likely-looking nesting caves. Another was

disturbed from a small nullah scarcely six feet deep.

1180. Athene brama, Temm.—The Spotted Owlet.

Not uncommon in the ravines. Trees containing suitable holes are

practically non-existent in the locality but the ravines contain num-

berless suitable cavities.

1189. Pandion haliaetus, Linn.—The Osprey.

Once seen at close range just above Attock and again on the Haro

River. Both records in February.

1190. V ultur monachus, Unn.—The Cinerous Vulture.

Two records only, both in January. On the first occasion a single

bird was seen in company of several Griffons. On the second occasion

three were seen on the top of an eartlien cliff on the Haro River.

1191. Otoayps calvus, Scop.—The Black Vulture.

While Chukor shooting in the hills a pair was seen, one adult, tho

other in immature plumage.



800 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXVII.

1192. Oyps fulvu.s fulvescens, Hume.—The Griffon Vulture.

Very common. I shot one specimen off a nest and sent to Mr.

Hugh Whistler, who kindly skinned it and forwarded it on to the So-

ciety, who in their turn also kindly forwarded to England, whence
Mr. E. C. Stuart-Baker pronounced it as pertaining to the above race.

He says in epist, " Your Vulture appears to me to be a young Gi/ps

fulvus fulvescens, it is not himalayensis but I have never seen any spe-

cimen of fulvescens like it. The black breast, dark underparts and
well-feathered head are unlike anything I have seen in any collec-

tion."

On January 1st I saw several of these birds carrying sticks up ta

' '-Hrious ledges in the cliffs in the hills and on 18th of that month took

tne first egg from a solitary eyrie, which was a poor affair composed

as it was of a few sticks and lined v/ith dry grass. Next day I

- took another egg from an eyrie some distance from the last. Iri this

cliff were several more eyries 20 feet to 60 feet apart. Both the

foregoing eggs were fresh. Subsequently I took 16 more eggs from

different colonies, only one of which is at all well-marked. With
the exception of one, which had to be stoned to get her to move,
there was little trouble in getting the bird to leave its charge.

I would here like to say that the distinctive character of the sepa-

rating various species of birds of prey by the comparative length of

the primaries is most unsatisfactory. Vultures, and many other

Raptores, shed these feathers gradually, so that a newl3^-grown fully

. developed 3rd primary might easily be longer than an old and

worn 4th primary and vice versa.

Two birds at the largest colony were exceptionally pale, in strong

contrast to the remainder which are of a decided ivarm fulvous on the

upper parts.

1198. Neophron percnoptenis, Linn.—The Large White Scavenger Vulture.

Very common. Only one specimen shot which was attributed to

this race.

1 199. Gypa'c'tus harhatus, Linn.—The Lammergeyer.
Occasionally seennear cantonments but the hills are the home of this

fine bird and here it could be seen almost any day. One nest found

in a small cave in an almost perpendicular cliff contained 2 poorly

marked eggs on January 5th. Elevation 1,200 feet above sea level.

1202. Aqiiila hifasciata, J. E. Gray.—The Steppe Eagle.

Not uncommon. Usually seen seated on the ground near a carcass

waiting for the Vultures to leave.

1203. Aqtiila vindhiana, Franklin.—The Tawny Eagle.

In such a treeless country this bird naturally was scarce. Single

birds were occasionally noted and towards the end of February a

pair was found building on the top of a lone " Sheeshum " tree four

miles from cantonments.

1207. Hieraetus fasciahis, Vieill.—Bonelli's Eagle.

A pair of these fine birds was ahvays to be found on each visit I

paid to the nullahs near Jhalar in the Kala Chitta Reserve.

1216. CircaHus galUcus, Gmel.—The Short-toed Eagle.

Fairly common but what it subsisted on in this barren country

was ever a mystery to me. Never seen near a carcass.

1223. HaliaHus lencoryphus. Pall.—Pallas's Fishing Eagle.

A pair seen at their eyrie at the top of a " Sheeshum " tree. This

was on the Indus five miles below Attock.

1229. Milvus govinda, Sykes.-—The common Pariah Kite.

Very common about cantonments. A nest taken in February-

contained four eggs.
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1234. Circus ? 8p.
or

1235. Harriers of this type were occasionally seen but as no specimen was
obtained the species must remain in doubt. Only males were seen.

1237. Circns ceruginosus, Linn.—The Marsh Harrier.

One was seen at the small jheel, 16th February 1919.
1247. Accipiter nisus, Linn.—The Sparrow-Hawk.

Only one record, 30th January 1919. It had just killed a M. afrl-

gularis.

1256. Falco barburus, Linn.—The Barbary Falcon.

A fine male was obtained, 23rd December 1918, while we were out
Chukor shooting. At the time I took it to be a Peregrine, but on
shewng it to Mr. Hugh Whistler he identified it as the above. Other
large falcons were seen rarely and were probably of this species.

1257. Falcojugge>;3. E.Gray.—The Luggar Falcon.

A pair had appropriated a section of the river-bank four miles

South of cantonments.

1263. ^salon regulus, Tunstall.—The Merlin.

Two records only. One at Attock, 22nd February 1919. The
other near Cantonments.

1265. Tinmiciihis alaudarius, linn.—The Kestrel.

Decidedly uncommon. Two or three noted in February*.

1292. Columba intennedia, Strickl.—The Lidian Blue Rock-Pigeon.

Large flocks frequented the nullahs in the hills and the more remote

ravines in the plains. Both this species and livia were to be seen

in the same flock. Two or three pale grey (mottled) birds were seen

consorting with normal birds, and frequenting the same cliffs

—

probablj- domestic birds which had lapsed into the feral state.

1298. Palumbus casiotis, Bonap.—The Eastern Wood-Pigeon.
A good many were seen in the hills of the Kala Chitta

Reserve. Several were obtained.

1309. Turfur ccmbayensis, Gmel.^—The Little Brown Dove.

Common both in the lew hills and the piain3.

1310. Turtur risorius, Linn.—The Indian Ring-Dove.

Same as cambei/ensis, though rather more gregarious.

1316. Pterodes arenarius. Pal!.—The Laige Black-bellied Sand-Grouse.

Not uncommon on the north side of the railway line, generally in

or near cultivation.

1321. Pteroclums exustus, Temm.—The Common Sand-Grouse.

A few were occasionally brought into the camp by some of the

Officers.

1370. Caccabischucar, Graj'.—The Chukor.

Plentiful in the hills. Never found in the plains. The cattlc-men

trap a good many by means of a small pit over which a flat stone is

propped v.'ith an "arrangement of sticks, while a few grains of corn act

as bait. In one of these traps on one occasion I found an unfortunate

common Babbler {A. caudata) which had been there some days !

Local name " Kouk ".

1371. Ammo2)erdix bonhami,Fra,ser.—The Seesee.

Very common in the plains at the foot of the liills In pursuit of it

I enjoyed some of the best sport I have ever had. Coveys of 20 were

by no means uncommon. Local name " Kuckie ".

1375. Fmncolinns pond icerianus, Gmel.—The Grey Partridge.

Sparcely distributed along the foot of the Kala ChitLa Reserve

hills.
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1415. Houbara macqueeni. Gray.—The Houbara.

A few were seen but none shot.

1431. Sarcogrammns indicus, Bodd.-—The Red-wattled Lapwing.

Ccmmon along the Indus and Haro rivers and also at the few small

j heels.

1436. Vanellus vulgaris, Linn.^Thd Lapwing or Peewit.

Common only at the jheel, 10 miles N. of Campbellpur. Several

were seen on the Grand Trunk Road.

1447. Mgialitis dubia, Scop.—The Little Ringed Plover.

A few pairs appeared on the Sand-banks of the Haro River to-

wards the end of January, apparently preparatory to breeding there.

1454. Numenius arquata, Linn.—The Curlew.

A fev/ only wore seen, and one obtained, at the Jheel N. of Campbell-

pur.

1462. Totanus ocJirojms, Linn.—The Green Sandpiper.

Common along the rivers and in fact wherever there happened to

be any running water.

1464. Totanus calidris, Linn.—The Redshank.

Numbers were seen at the jheel to the North of Campbellpur.

1466. Totanus glottis, Linn.—The Green Shank.

Abundant both along the rivers and at the jheels.

1484. GaUnago coslestis, Linn.-—The Common Snipe.

A fair number were seen and obtained.

1487. GaUnago gallinula, Linn.—The Jack Snipe.

Two or three were shot while we were after the foregoing species.

1503. Sterna seena, Sykes.—The Indian River-Tern.

Plentiful on the Indus at Attock.

1504. Sterna melanogaster, Temm.—The Black-bellied Tern.

Pairs were seen both above and below the bridge at Attock.

1526. Phalacrocorax carho, Linn.—The Large Cormorant.

Small flocks were seen from time to time both on the Indus and

Haro Rivers.

1555. Ardea cinerea, Linn.—The Common Heron.

A few solitarj' individuals were noted both at the jheels and along

the rivers.

1574. Botaurus stellaris, Linn.—The Bittern.

A pair was flushed on several occasions at the small jheel East of

Campbellpur.

1587. Carsarca rutila, Linn.^—The Ruddy Sheldrake.

Abundant at the jheel N. of Campbellpur. Pairs seen along tho

Indus.

1592. Anas hoscas, Linn.^—The Mallard.

Fairly abundant. Flocks were seen at the large jheel and small

parties occasionally met with on the quieter stretches of the Haro
River.

1597. Nettium crecca,IAjin.—The Common Teal.

The commonest duck. Found on all the jheels and occasionally

on the Haro and Indus Rivers.

1600. Dafila acuta, Linn.—The Pintail.

Only seen on the large jheel, when it was common.
1612. Mergus alhellus, Linn.—The Smew.

Noted on two occasions only, 20th December 1918, on the Haro
River when among a small flock a full plumaged male was seen, and
on 23rd February 1919 on the Indus belov/ Attock where 3 females

were seen.



803

A CONTRIBUTION TO OUR KNOWLEDGE OF THE
ORTHOPTERA ACRIDIODEA

OF MESOPOTAMIA AND N. W. PERSIA.

By

b. p. uvarov, f.e.s.

The material for this publication was collected by Dr. P. A. Buxton and Mr.
W. Edgar Evans during their active service with the Mesopotamian Force, and
Icindly submitted to me for working out. As the Orthopteran faima of Western
Asia has always interested me very much, I am extremely obliged to Dr. Buxton
•and Mr. Evans for placing this material at my disposal. The spelling of native
geographical names adopted by me in the following list is generally in accordance
with the map of N. W. Persia, issued with Dr. Buxton's article on the Birds
of N. W. Persia in this number and with the map of Mesopotamia which was
published with Capt. R. E. Cheesman"s on the mammals of Mesopotamia. In
some instances, however, I used somewhat different spelling ; thus, instead*,

4)azvin—Kazvin ; Talish—Talysh.

List of Species.

1. Paratettix meridionalis Ramb.—Numerous specimens from Amara,
Baghdad, Enzeli and Qurnah (side of stream).

2. Acrida. turrita deserti,\]\dii:oY'\ .—This desert race of common Acrida

turrita, St., has been described by myself from Eastern Transcaucasia

and Transcaspia ; in Dr. Buxton's collection there is a pair (1 1^, 1$ ) of

the same from Kazvin taken, 17—20-7-19, so it is obvious that it is

distributed over Persia as well.

3. Acridella mi?} iata (K\ug).-—Garden by Tigris, below Amara, 3-6-18, 1 (^

taken by W. E. Evans. The species is known from Algeria, Egypt,

Arabia and Beluchistan ; I have also seen the specimens from Palestine.

4. Acndella robusta (Vvarox).—Amara, 5—14-6-18, 3^$, taken by Dr-

Buxton. I know this species, previously described by myself I from

Eastern Transcaucasia and from different localities of Kurdistan and

Persia. It is now evident that it is distributed all over the Persian and

IVIesopotamian deserts.

.5. Duroniella fracta (Krauss).—Garden above Amara, 9-4-18 (Mr, Evans).

•6. Ochrilidia tibialis, Fieb.—Baghdad, 23-9-17. (Dr. Buxton); Amara,

20-10-17 (Dr. Buxton); garden above Amara, 28-6-18 (Mr. Evans);

Chahala, nr. Amara, among grass, 30-10-17.

7. Parapleurus alliaceus. Germ.—Enzeli, 20-6—10-7-19 (Dr. Buxton). This

species is boreal in its origin and has not been known as yet from the

Southern shore of the Caspian Sea ; the whole fauna of this locality

(Gilan) is remarkable for the presence of several truly boreal forms.

^. Stauroderus bicolor (Cliarp.).—Persia ; Menjil, Safid-Rud, 27-1-19 (Dr.

Buxton); Mesopotamia ; Jebel Hamrin, N. E. of Baghdad, 26-9-18 fak-

i-Girreh, W. Persia, grassy ledges, limestone chffs, 15-1-19 (Mr. £vans\

9. Dociostaurus anatolicus (Krauss).—Kazvin, 4,000 ft., 25-H—7-9-19 (Dr.

Buxton).

* See papers on Birds of N. W. Persia by P. A. Buxton puWi^^hed in this number,

-and Birds of Mesopotamia by C. B. Ticehurst which will shortly a i pear.

t Revue Russe d' Entomologie, xvi., 1916, p. 10.

t 1. c. p. 8 {Ai'rida rohusla).

?0
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10. Dociostavrus genei (Ocsk.).—Amara, 1— 16-6-18 (Dr. Buxton) ; among
vegetation in garden on Tigris below Amara, 3-6-18; garden above
Amara, 15-6-18 (Mr. Evans).

11. Pallasiella truchmana (Fisch. Wald.).—Roadway through large marsh, 12
miles below Amara, 22-5-18 (Mr. Evans).

12. JEolopns thalassinus, Rossi.—Numerous sjjecimens from Amara, Enzeli

Baghdad, Kazvin.

13. Moloinis strejjens deserticola (Uvarov)".—Palm grove, BeitNa'ama, near

Basrah, 8-4-19 (Mr. Evans). This desert subspecies of A. strepens

(Latr.) was described by me from specimens taken in Eastern Trans-

caucasia and Transcaspia.

14. Pachijtylus danicus (L.).—Amara, 11-11-18, 20-10-18 (Dr. Buxton)
;

Chahala, Amara, grassy ground, 5-11-17 ; Masharra, Amara, among
Acacia scrub, 17-8-18 (Mr. Evans). The dates of development of

imago in Mesopotamia are quite different from those obtained in more-

northern localities and they seem to indicate that this species has
here two generations in a year.

15. (Edaletis senegcdensis, Krauss.—Enzeli, 7-6—10-7-19, vii., 19, common ;.

Gilan, 14-61-9 (Dr. Buxton). As synonyms of this species are to

be regarded :

(Edaleus mlonkosiewitchi, Bolivar, Ann. Soc. Ent. Beige, 28, 1884, p..

cv.—cvi.

(Edaletis nigrofasciatus. Deg. var. c. Saussure, Addit. ad Prodr.

Oed., p. 42.

16. CEdaleus nigrofasciatus (Deg.),—Kazvin, 7,000 ft., 26-8-19; Amara,-
13—26-6-18 (Dr. Buxton); garden above Amara, 21-6-18; uncul-

tivated land, right bank of Tigris, 8 miles above Amara, 10-6-18.

17. Mioscirtus wagneri (Ev.).—Tehran, 12-10-19; Amara, 15—28-6-18 (Dr.

Buxton) ; on dry earthy places in garden on Tigris, Amara, 1-11-17

(Mr. Evans).' Saussure's Conozoa rogenhoferi (Add. ad. Prodr. Oedip.,.

p. 62, tab. 2, fig. 4, 4a, 4b, 4c) is evidently synonymoiis with Evers-

mann's species.

18. (Edipoda schochi, Sauss.—Kazvin, 5—7-9-19 (Dr. Buxton).

19. CEdipoda gratiosa, Sew.—Kazvin, 17-7—25-8-19 (Dr. Buxton).

20. Acrotylus insubricus. Scop.—Many specimens from Enzeli. Kazvin,.

Menjil, Baghdad and Amara.
21. Helioscirtus moseri, Sauss.—Mesopotamia ; Jebel Hamrin, gravelly sum-

mit, 3-12-18 (Mr. Evans). The specimens are quite like those from
Turkestan. I think that H. moseri ab. p)'i€tsclimanni, described by
N. Ikonnikovt) from Mesopotamia is a mere colour form.

22. Sphingonoius ccETvlans, L.—In very large numbers from Enzeli, Gilan

JMenjil, Ka2;vin, Baghdad, Amara. One specimen taken by Dr. Buxton,
at Tula Rud (Tah'sh) was the prey of a dragon-fly ; Dr. Buxton gives

the folioAving note on this occasion : "I saw the Acridian fly up as I

came along and the dragon-fly catch it securely in the air. Both were-

netted instantly and the Acridian was not hurt at all, so far as I could

see. Both species were common. The Odonatan has been determined
by K. J. Morton as Orthetrmn sabina, Drury."

23. Sphingonotus satrapes, Sauss.—Amara, 26-6—4-7-18 (Dr Buxton).

This large species of Sphingonotus has been known, so far, from the
southern parts of Transcaucasia and Russian Turkestan ; I knoAV
specimens (in the Tiflis Museum) from Tehran, but it is evidently

distributed further west and southwards.

* 1 escriled in "Entom. Monthly Magazine '' 1921.

1 Ann d. k. k. Naturhist. Hofmu.?. Wien, xxvii, 19l3, p. 301.
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24. LKptopternis gracilis (Ev.).—^Mesopotamia : Jebel Hamrin, N. E. of

Baghdad 20-11-18 (Mr. Evans).

25. Tmethis carinatus, Fabr.—Khaniqin, R. Diala, 1-8-18 (Dr. Buxton)
known from Egypt, Arabia and Palestine ; I have seen specimens from
N. W. Persia.

26. Nocarodes serricoUis, Fisch. Wald.—Menjil, valley of Sufid-Pvud, 3,000
ft. 24-4-19 (Dr. Buxton).

27. Pi/rgomorpha conica. Ohv.—Baghdad, 7-10-17 ; Amara, 30-3—30-6-18

(Dr. Buxton) ; garden above Amara, 14-3-18 (Mr. Evans).

28. Leptoscirtvs evansi, sp. n.

(5 : Subdepressus, rugulosus, ochraceus, nigro, rubro, rufo et albo

punctatus ac variegatus, sparce pilosus ; subtus albidus.

Antennte caput cum pronoto unitis subseque longae ; 8-articulatie ; articulo

tertio longiore quam latiore ; articuhs 4-7 subseque longis ac latis ; articulo octavo

longissimo, prsecedentibus six sequilongo, creviter incrassato, apice truncato.

Facies parum oblique reclinata, albida, lata, subplana, punctis magnis impes-

sis, hand numerosis. ' Costa frontalis inter antennas validissime compressa,

lamellaris, angustissime lineari-sulcata, infra ocellum nulla ; ocello magno,

ovoideo. Tempora apicem vertici formantia, parum declinata, fere superiora

,

magna, trigonalia, marginibus calloso-elevatis, intus late sese contigua. Vertex

valde impressum marginibus lateralibus in dimidia antica valde elevatis, postice

subdepressis, dehinc elevatis introrsumque incurvis, carinis transversis, medio

hand attingentibus, formantia ; carina longitudinali mediana antice nulla, pone

medio et in occipite parum distincta. Occiput callositas duos sat magnos ro-

tundos, albos, ad angulum interno-posticum oculorum positos, duosque posticis

majoribus, sed depressis, instructum. Oculi magni, valde globosi.

Pronoti prozona gibbulosa ; tuberculis callosis six minutis ad marginem anti-

cum, duosque sat magnis albidis in parte antica prozoni et quadris minoribus,

subacuminatis, figuram trapezoideum formantibus in regionem sulsos trans-

versos positis, instructa. Metazona planiuscula, callositas albidos duos, depressis,

oblongis, in medio positis, instructa ; margine postico lato rotundato. Carinte

laterales in prozona per tuberculis tres callossis magnis, in serie obliquo positis

(duos ad marginem anteriorem positis et sese appropinquatis, unoque parum

remoto, inter sulcos transversos posito) substituta? ; in metazona in dimidio

postico tantum expressai, callosise, postrorsum sat valde divergentes. Carina

mediana medio tantum parum perspicua, antice et postice obsoleta. Sulcum

transversum secundum parum ponemedium situm in medio antrorsum paruui

angulato recurvum ; sulcum primum per callositas obliquos interruptum. Lobi

detiexi baud planse, medio valde ac late impress*, antrorsum augustata?
;
angulo

antico subrecto, tuberculo calloso magno oblongo instructo ;
angulo postico

lecto, vix calloso.

Presternum antice valde laminato-elevatum. Spatium mesosternale longius

quam latum, metasternale valde transversum.

Elytra angusta, apicem femorum posticorum attingentia in tertia parte apicah

membranacea, rugulosa, tuberculis callosis albis oblongis in serie uno positis,

instructa. Alee ccerulescentes, etytrorum parum longiorse.

Femora antica parum incrassata, albida ; tibiaj antice parum cm-vati, spmulis

margine infero-externo duobus, infero-interno uno instructae. I'cmora intci-

media elongata, parum decurva, albescens, fusco fasciata. Femoras postica extus

ochracea, maculis rubris irregularibus in area superno-media, mgrisque in area

dicta et in margine inferiore area? extermo-medic-e positis, ornata ;
intus albida

Tibiae postica? griseo-ccerulescentes, spinis margine externo quattuor, "^ ^.g c

interno duo instructa? ; calcaria valde elongata, sat crassa, apice ipso l'-"^^^-""^

subarcuato, nigro ;calcarsupero-internum longissimus, calcaria supero-exteina
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ac infero-interna sese sequilonga et supero-interno parum breviora ; calcar

externo-infernnm prsecedentibus sat brevior, distincte decurvus. Tarsi postici

articulo primo sat longo, secundo brevissimo, tertio prgecedentibus simul sumptis

a?qualio, decurvo ; unguiculi graciles, sat longi, decurvi ;
pulvilli dimidio ungui-

culornm aequantes.

9 (typus) 9 (cotypus)

mm. mm.

Long, corporis ..11 17

„ pronoti .... 2 3

,, elytrorum . . 9 13

,, femori postici . . 6,

5

9

Hab.—Mesopotamia: Jebel Hamrin prope Baghdad, 13-11-18 (W. E\
Evans leg).

Typus J et cotypus § in coUectionem Musei Britannici positi ; alii cotypi in

collectionibus Musei Edinburgensis, Evansi et me a conservati.

I have been in doubt as to the genus to which this interesting insect belongs :

in its general appearance it seems to be an Oedipodid, but the position and form
of the tempora, which are most clearly contiguous and forming the extremity of

the fastigium, indicates its place among Pyrgomorpliidce, near Chrotogonus. The
nearest known thing is Leptoscirtus angustus, Blanch. ( = L. savignyi, Sauss)

and after a careful study of the unique specimen of the latter species in the

British Museum, I came to the conclusion that my species is to be placed in the

same genus. It is obvious, also, that Saussure was wrong in placing Leptoscirtus

in Oedipodidce, since the genotype of this genus is L. angustus—a Pyrgomorphid;
on the other hand the remaining two species which are included in the genus
Leptoscirtus by Saussure

—

L, unguiculatus, Sauss. and L. aviculus, Sauss., are

doubtless (Edipodidse and ought to be withdrawn from this genus. Thus,

the genus Leptoscirtus (of Pyrgomorphidse) includes in it two species only : L.

angustus, Blanch, and L. evansi. * The genus itself is well characterised by
the short fastigium of vertex, by the antennae composed of 8-9 articles while the

terminal article is very long and incrassate, and by long spurs of the hind tibiae.

The new species is quite easily separated from L. angustus by more markedly
anarginated tempora, by the characteristic callosities on head, pronotum and
elytra, by the 8-jointed antennse, &c.

This remarkable insect is truly desert in its habitation, being discovered by
Mr. Evans on gravely slopes, where it ought to be exceedingly well protected by
its coloration and habits.

28. Tropidopola cylindrica. Marsh.—Amara, 30-10—1-11-17; 10-4—2-.5-18

—Qalatsaleh, 6-1-18 (Dr. Buxton)
;
grassy ground near Tigris, Amara,

31-10-17 (Mr. Evans).

29. Derocorys gibbosa, Fisch. -Wald.—River Tigris, 8 miles above Amara,
uncultivated ground, 10-9-18 (Mr. Evans).—This species has been
known so far only from Aralo-Caspian deserts.

30. Acrydium cegyptium, L.—Enzeli, 10.-4-19 ; Amara, 30-9—27-10-17 (Br-

Buxton); Masharra Canal, Amara, on willows, 5-9-18 (Mr. Evans).

31. Schistocerca gregaria (Forsk.) {=peregrina, 01.)—Enzeli, 24-5-19, "migar-

nt? " (Dr. Buxton) ; courtyard, Beit Na'Ama Hospital, Basrah, 5-4-19.

(Mr. Evans).—Mr. Evans remarks that '"a flight of this species appeared
at Basrah in April 1919." The supposition of Dr. Buxton that the Enzeli

specimen belongs to a migrating swarm ought to.be true, since this

* It is possible that some species of Chrotogonus with small number of joinla

of antemiEe ((7/t. sa?;/(7?j?/?, Burm., for instance) might be replaced in Leptoscirtus,
but it can be done after study of specimens only.
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locust is not known to have breecing places so far north : lie informs
me that the species was common at Enzeli at the end of May. and that
drowned specimens were frequently washed up on tlie shore of the
Caspian.

32. Calliptmmis italicus, L.—Large number of specimens from different local-
ities (Menjil, Kazvin, Baghdad, Amara, Mendeli).

33. Thisocetrus Uttoralis, Ramb.—Amara, 30-10-17, 15-6—1-11-18 (Dr.
Buxton); among herbage near Tigris, Amara, 1-11-17 (Mr. Evans).
The synonymy of this species is rather large, since I cannot agree with
J. Bolivar'*), who regards Euprepocnemis chirpentieri,^t.,aniE. Uttor-
alis, Ramb. as distinct species, the only difference being in the number
of spines on the hind tibiae, which is rather inconstant. As I have also
had the opportunity of seeing some of Walker's types in the British
Museum, I am able to add some new synonyms to the known ones and
the chief synonyms of this species are as follows :

—

1838. Gryllus Uttoralis, Rambur, Faune de I'Andal., p. 78, tab. vii, fio-.

I'861. Caloptenus similis, Brunner-Wattenwvll, Verb. Z.-B. Gesellsch.
Wien, xi, p. 224.

1870. Ci/rthacanthacris notata. Walker, Catal. Derm. Salt. Brit. Museum,.
iii, p. 574.

1870. Heteracris anmdosa. Walker, 1. c. iv., pp. 673, 674, n. 41.

1871. Acridium continuum. Walker, 1. c, v, SuppL, p. 61.

1873. Eiiprepocnemis charpentieri, Stal, Rec. Orth., 1, p. 75.

34. Thisoecetrus buxtoni, sp. n.

Th. Uttorali, Ramb, proximus, sed major et robustior.

Griseo-fiavescens, haud maculatus. Antennae supra fiavae. subtus nigrescenteSr

Caput grisescente-ochraceum, vitta angusta occipitale, postrorsum pauIo dilatata,

vittisque angustis verticalibus ad marginem inferiorem oculi usque ad clypeo

perductis, nigris. Pronotum supra carina mediana angustissime nitido-nigra,.

in vitta castanea diluta inclusa ; canthi laterales pronoti anguste nigri, inferius

diluti ; sulci transversi in lobis lateralibus ad partim nigri. Elytra testaceo-

flavescentia, maculis nuUis ; parte anali pallidiora ; basi ipso vitta curta obscura,.

valde diluta ; venis principalibus basi ad partim nigrescentibus. Femora postica

corpore concolores, ad carinam supero-externam internumque maculis tres

nigris angustissimis ; sulco inferno saguineo ; lobis genicularibus vitta superna

fusca punctoque uno nigro infra posito ornatis. Tibise posticae flavicantes (in

parte apicali vix rosescentes), fascies duabus nigris (prima per annulo angus-

tissimo flavo in dua parte divisa) ornatje ; spinis flavis, apice ipso nigris. Tarsi

postici fiavi.

Antennae medio paulo dilatatae, 22-annulatae, capite cum pronoto unitis valde

longiores. Costa frontalis subgibbosa, verticem versus paulo angustata, irre-

gulariter denseque impresso punctata. Vertex valde prominulum, planum,

A'ix impressum, hand acute delineatum, rhomboidale, apice subrotundato, medio

anguste carinulatum, cannula in occipite perducta ; occiput subglobosum. Pro-

noti prozona a latere visa distincte gibbosa; metazona subcoriacea, angulo postico

obtuse, rotundato ; carina mediana acuta, elevata, per sulco typico recto, pone

medium sito, profunde intersecta ; sulcis duabus anterioribus hand profundis,.

curvatis ; carinis lateralibus acutis, granulosis ; lobis lateralibus coriaceis, sulcis.

duabus posterioribus valde impressis, margine antico vix sinuato, inferiore in

medio obtusangulato, postico obliquo, subrecto, angulo postico valde obtuso. sub-

rotundato. Tuberculum prosternale obtuse conicum, parum decurvum. Pedes-

omnes sat robusti, aroliis inter ungues sat magnis, rotundis ; tibiae posticae

* Trab. Mus.Nac. Cienc. Natur. Madrid, Ser. Zool N. 20, 1914, p. 23.



80S JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXVII.

spinis extus intusque 9-10 armatae. Lamina subgenitalis J curta, apice

obtusissima. Cerci S compressi, laminae subgenitali longiores, pone medio de-

<;urvi, validissime compressi et dilatati.

S (typus). $ (cotypus).

mm. mm.

Long, corporis .

.

36 58

„ antennarum . . 14, 5 18

„ pronoti . . 8 11

,, elytrorum . . 33 45

,, femori postici .

.

22, 5 32

Eab.—Mesopotamia : Amara 25-5-18 (Dr. Buxton leg.) ; Ibidem, 8-6-18

(Mr. Evans leg.)

Typus S et cotypus 2 in collectionem Musei Britannici ; una 5 cotypica

jn collectionem Miisei Ediburgensis.

This splendid species is rather closely related to Th. littoralis, Ramb., as

is obvious from the resemblance of the lamina subgenitalis and cerci of male,

but it differs from the said species by the numerous characters—size, coloration,

number of spines at the hind tibiae, &c.

Th. buxtoni is the fourth known palearctic species of its genus. The specimens

-taken by Mr. Evans were captured among grass and camel-thorn at Masharra

Canal, Amara.

35. Thisoecetriis adspersus, Redt.—Amara, 13—30-6-18 (Dr. Buxton); above
Amara, on Suceda, 17-6-18 ; 12 miles below Amara, on Acacia in dry
marsh, 12-9-18 (Mr. Evans).

36. Thisoeceirns dorsatus, F.-W.—Amara, 25—30-6-18; Kazvin, 19-7-19

(Dr. Buxton) ; among herbage, in garden above Amara, 21-6-18 (Mr.

Evans).—J. Bolivar in his recent publication *) regards Th. dorsatus

and Th. pterosticMis F.-W. as two different species, but I have proved f
by the study of the type specimens that the second name is a mere
synonym.

For separating four palearctic species of the genus Thisoeceirus the

follovv'ing key may be of some usej ) :

—

1 (2^. Pronotum rounded above, without lateral carinae ; median
carina very feeble. Antennas in J 2-J-,

in 5 twice as long a.

the head and pronotum taken together. Lamina subgenitalis

cJ is long and acute. Pronotum with a broad and sharply

marked black stripe along the middle which does not proceed

on the elytra. Elytra green with very few (or none at all)

scattered small black points. Hind femora green, without any
marking ; hind tibiae red, without black rings.

Th. dorsatus, F. W.

2 (1). Pronotum not rotundate above ; sometimes with raised median
carina ; lateral carinae well expressed. Antenna in d" not more
than 1| times as long as the head and pronotum together, in

2 as long as these, or a little longer. Lamina subgenitalis of

male short and obtuse.

*L. c. p. 23.

t Uqber die Orthopteren fauna Trans caspiens.—Hor^ Soc. Entom. Ross,,

xl, N3, 1912.

t S'ee also my paper on the Tianscaspian Oithopteia '1. c, 32-34; fig. 3).
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3 (4). Lamina subgenitalis J obtuse, not marginated at the apex
Anal area of the elytra infiiscated at the base. Hind femora
with sharp black markings on the upper side keel.

5 (fi). Pronotum with sharply delimitated black stripe alonfj the
median carina. Elytra with numerous laige black spots. 'Hind
tibise sanguineous, with 15-17 spines on the outer side and about
13 on the inner side; hind tarsi rose.

Th. littoraUs, Ramb.

<5 (5), Pronotum with only median carina black, the median stripe
being castaneous and not sharply defined. Elytra without
any black spots or points. Hind tibise yelloAvish-grey. with
9-10 spines on both sides

; hind tarsi yellowish.

Th. huxtoni, Uvar.

4 (3). Lamina subgenitalis o marginate at the apex. Anal ai-ea of
elytra not infuscate ; elytra with numerous black spots. Hind
femora with indistinct testaceous patterns on the outei' side.
Hind tibiae rose, with 15 spines outwai'ds and 12 inwards.

Th. adspersus, Redt.

~,n. Euprepocnennsplorans (Charp.)—Beit Na'ama near Basrah, 8-4-10 (Mr.
Evans).—The following Walker's species are synonymous with E.
plorans as I am convinced from the study of type specimens in the
British Museum :

1870. Cyrthacanthacris ornatipes, Walk., Cat. Derm. Salt. Brit.^iLi?.,

iii, p. 575, N. 50.

1870. Heteracris consobrina. Walker, 1. c, iv, pp. 673, 674, No. 40.

The Zoocjeographical character of thz A'-.ridiodecin fauna
of Mesopotamia.

The records on the Mesopotamian Acridiodean fauna, previous to this one, are
rather scarce, but, nevertheless, we can find in them some species not taken by
Dr. Buxton and Mr. Evans.

Saussure in his " Prodronuss OEdipodiorum • (p. 149) quotes (2/fZi^j9ia //t«;«'ate<,

Pall. var. flava from Baghdad, but the general character of distribution of this

Tiipecies leaves no doubt that either Saussure's determination of the specimen
or its label is wrong. In the " Additamenta ad Prodromum " the said author
described from Baghdad Cobozoa rogenhaferi, Sauss. (1. c, p. 62, tab. 2, fig. 4, 41!,

46, 4c) which is synonymous with Miosdrtus wagneri, Ev., as I have stated above
In 1913 N. Jkonnikov'' published a list of Mesopotamian Acridiodea collected in

1910 by the Austrian Pietsclimann's Expedition, and in this list 19 named species

-are recorded, ten of them being not found again by our collectors. In 1916 r I

had the opportunity of working out a collection of OrthoiJtera made by P. Nes-

lerov on his journey along the Turko-Persian boundary, i.e., partly in the

Mesopotamian j^lains ; in this list ten species of Acridiodea are recorded, amongst
them two not taken by Dr. Buxton and JMr. Evans. Thus, the number of species

known from Mesopotamia is 43. If we compare this figure with the number of

.species known from Transcaspia which is about 70, we may conclude that the

bulk of Mesopotamian fauna is already known and the list of known species

may serve rather well the purpose of drawing some Zoogeographical conclusions.

* Ann. Natnrhist: Hofmuseums Wien, xxvii, pp. 389-390.

t Bull c!u Musee du Caucase, x, 1916, pp. 181-194.
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In the following list * the distribution of the Mesopotamian Acridiodea in the-

adjacent countries is shown, as follows :

—

N. African

deserts.
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Table-
N. African' Meso- lands
deserts, potamia. of Persia

\ and Asia
i

j Minor.

Trans-
caspia.

22. Acrotylus insubiicus, Scop. .

.

+

23. Helioscirtus moseri, Sauss. .

,

v. i

24. Sphingonotus coerulans (L.) .

.

+

25. „ satrapes, Sauss. .

.

—

26. Leptopternis gracilis (Ev.) .

.

—

27. Tmethis carinatus (F.) . , . .

|

—

28. „ gibber (St.) .. ..
j

—

29. „ . cisti(F.) .. .. +

30. Pyrgomorpha conica (01.) . . I +

31. Leptoscirtus evansi (Uvar.) . .
;

v.

32. ChrotogQnus homalodema (Blan.)
j

-+-

33. Tropidopola cylindrica (Marsh.)
j

+

34. Derocorys gibbosa (F.-W.) . .

j

v.

I

35. Acridium aegyptium (L.) ..
|

+

36. Schistocerca gregaria (Forsk.) . +

37. Calliptamus italicus (L.) . .

|

+

38. Sphodromerus ccelosyriensis
j

(Gig.-Tos) *
I +

39. Thiscecetrus littoralis (Ramb.) .
|

+

40. " „ buxtoni, (Uvar.) . .
—

41. „ adspersus Redt. .

.

+
I

42. „ dorsatus (F.-W.) . .
i

—

43. Euprepocnemis plorans (Charp.)
j

—

Total i 25+5V.
'

• Calliptamus italicus, L. ab. rarbonana, Uvar. (Revue Ra»e3d' Kntom., xiv

1914, p. 226): this synonymy will be explained fully in another paper.

21

+
1
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First of all it is evident from this table that as many as 28 out of 43 Meso-

potamian Acridiodea are distributed all over the countries mentioned in the

table; this group is composed partly of species very widely distributed generally,

which are of small zoogeographical interest, but not less than 12 species are of

peculiar interest, since their distribution is confined to the so called "desert belt"

of the northern hemisphere ; they are as follows :

—

Acridella robusta.

Ochrilidia tibialis.

Dociostaurus maroccanus.

„ genei.

Mioscirtus wagneri.

(Edipoda gratiosa.

Helioscirtus moseri.

Tmethis cisti.

Chrotogonus homalodema.
Derocorys gibbosa.

Sphodromerus coelosyriensis.

Thisoecetrus adspersus.

Some of these species are certainly to be found a little beyond the limits of

the deserts, as for instance both species of Dociostaurus and (Edipoda gratiosa,

but this fact may be easily explained by recent migration.

The remaining 13 species which are not distributed all over the "desert belt,"

setting aside Thisoecetrus buxtoni, which is described in this paper, and
j^olopus tamuhis, the occurrence of which in Mesopotamia is rather doubtful, may
"be divided into two distinct groups. One of these groups is composed of species

common to Mesopotamia and the dry desert table-lands of Persia and Asia

Minor, as follows:

—

* Stauroderus bicolor.

Dociostaurus anatolicus.

* Pallasiella truchmana.
* Aeolopus strepens deserticola.

* Pyrgodera armata.

Oedipoda schochi.

* Sphingonotus satrapes.
* Leplopternis gracilis.

Tmethis carinatus.

,, gibber.

Altogether ten species, six of them (marked with an asterisk) pene-
trating also into the Transcaspian plains. A careful study of these species and
their relatives shows us most clearly that they all (except Stauroderus bicolor

which is dealt with later on) doubtless originated on the Iranian or Arme-
nian table-lands and migrated from there into the adjacent Mesopotamian and
Aralo-Caspian plains. As for Stauroderus bicolor which is of rather northern
origin, it is evident that it found its way to Mesopotamia through the

mountains of the Caucasus and Transcaucasia entering the plains along the
rivers.

There is, lastly, only one species of Acridiodea in Mesopotamia belonging
to the second group which is not to be found anywhere else, while its very near
relatives are known from Egypt; it is described in tliis paper as Leptoscirtus

evansi. I think that its small size and exceedingly good protective coloration

account for the fact that it is not known as yet from Persia, where it ought also

to occur.

Thus the Acridiodean fauna of Mesopotamia may be regarded as- a true
eremian fauna of the great desert belt, being under strong influence of the
fauna which originated on the dry table-lands of Persia and of inner Asia
Minor.
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ON THE NOMENCLATURE OF THE SOUTH INDIAN LONG-
TAILED MACAQUEL

BY

M. A. C. HlNTON AND THE LATE R. C. WrOUGHTON.

In connection with the revision of Blanford's " Mammals, " we have had to

examine in detail the synonymy of the two species fomid in the Madras Presidency
and Ceylon, and called by Blanford sinicus and pileatns respectively. Both
these species have a whorl of long hairs radiating from a point on the vertex
which from its fancied resemblance to a cap has obtained for them the names
of Bonnet Monkey and Toque. Inter se, exclusive of differences in size and
colouring, they are readily distinguishable by the fact that, in the Madras animal
the circlet of long hairs, or bonnet, is anteriorly interrupted so that the whole
of the forehead is exposed, showing a parting down the centre from which the

hah' is directed laterally, right and left, while in the Ceylon form the bonnett is

complete, almost entirely covering the forehead, leaving however enough
exposed to show that there is no parting but all the hairs below the cap lie

directly forward.

The earliest name is Simia sinica, L. (Mant. Plant, p. 521), 1771. It was not
based directly on a specimen but, confessedly, on Buffon's " Bonnet chinois

"

(Hist. Nat., pp. 224 and 241, pi. xxx), 1766. Daubenton's description (p. 241)

opens as follows :—Nous avons donne a cet animal (pi. xxx) le nom de Bonnet
chuiois, parcequ'U a sur le dessus de la tete de longs polls diriges du centre a

tous les points de la circonference, et que ces polls formoient une sorte de coiffure

qui ressemble a une calotte, ou a un bonnet, qui est en usage chez les Chinois."

The very precise and detailed description which follows proves absolutely (and

we wish to particularly stress this point) that Buffon's Bonnet Chinois is based

on a single specimen. In his pi. xxx Buffon gives pictures of his animal in two

positions. The chief figure shows a front view of the specimen in a sitting pos-

ture. The hairs of the " bonnet " are of course shown with the anterior ones

iore-shortened and the shading employed to that end produces a strong though

quite superficial appearance of a median parting, with the result that a cursory

examination leaves the impression that it is a representation of the Madras

Macaque. Possibly the artist recognised the false impression produced, at any

rate, he added, a subsidiary figure, which depicted the specimen in such a way
that practically only the top of the head is visible. Tliis view of the bonnet

shows it to be quite uninterrupted and consequently to represent that of the

Ceylon Macaque. Buffon added nothing of importance to the details recorded

by his assistant, Daubenton, beyond naming the habitat as " Bengale."

Linnaeus' own diagnosis of sinica is " Simia caudata imberbis, capillitis undique

torizontahter caput obumbrante " and, after giving its habitat as :
" in India

orientaU," adds a further description of the animal " CapilUtium horizontale

orbiculi instar caput obumbrat.'*

Schreber redescribes Buffon's specimen and gives a careful description of the

•colour (Saiigthiere, i., p. 108, 1775). The most miportant part of his description

may be translated as'follows':—" The chief character lies in the length and posi-

tion of the hair upon the head, which radiates from the vertex, in every direc-

tion, over the whole crown and gives the aninial the appearance of wearing a

•straw hat. The crown of the head, with the middle of the back, is chestnut

brown. The arms as far as the elbows, light brown. The forearms and legs

together with the hands yeUowish. Breast and belly very thinly haired, brownish.

The tail surpasses the body in length, and is concolorous with the back above

and the belly beneath." He added that the specimen is too young to give a fair

idea of the size. The description is accompanied by a coloured reproduction
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(Taf. xxiii) of Buffon's original plate, and the representation is that of the

bright coloured Ceylon Macaque and cannot apply to the soberer Madras
Macaque.

In 1799 Audebert (Hist, Nat. Singes) pubhshed a plate (coloured) of the

Bonnet chinois of which he states " Celui que j'ai dessine fait partie du Museum.

Francois," so that we have yet another presentment of Buffon's specimen and
this time there can be no kind of doubt that the animal represented is the Ceylon

Macaque.
Thus we find that the testimony of every authority for 30-—40 years, and

much more, after Buffon described it assigns his animal (and therefore the name
sinica) to the Ceylon species, and we are driven therefore to the inevitable con-

clusion that the name sinica can no longer be employed for the Madras Macaque
but must be re-transferred to the " Toque " of Ceylon. We have been unable

to trace exactly who first transferred the name sinica to the Madras Macaque.
Jerdon and Blyth both used the name sinica as we propose it should now be used.

Probably Anderson was the first to use it for the Madras Macaque and thus

influenced Blanford to a similar use of it.

The next name in order of 'seniority is pileatea. It was established by Kerr
(Animal Kingdom, p. 69), 1792 (not by Shaw, 1800, as usually stated). Kerr
first attaches the name to the Ceylon animal and then (by a startling adoptior^

of trinomial nomenclature, a system only generally accepted in quite recent

years) describes a form sinicns pileatus. He bases his description entirely on
that of Pennant (Hist. Quad. No. 105), 1781. Pennant describes his animal, a
specimen in the Leverian Museum, as follows :

—
" Monkey with a dusky face

:

on the crown a circular bonnet, consisting of upright black hairs : on the sides

of the cheeks the hairs are long : those and the body brown : legs and arms
black. Size of a small cat." Kerr merely paraphrases this and adds " Inhabits

India " without indicating any authority for so doing. This description obvi-

ously does not apply to either of the Macaques under consideration nor so far

as we know to any Indian Macaque. It is not improbable that the specimen
dealt with belonged to an African species.

The same comment applies to the name mitrata given by Bechstein (Pennant's

vierfusz Thiere, p. 211 (60), 1799, to the Leverian Museum specimen. Both
these names, i.e., pileata and mitrata, must, we hold, be ignored as unidenti-

fiable.

The next name is radiatus, Geoffroy, 1812, but it will be more convenient to

reserve our consideration of it for the moment returning to it later.

In 1862 Keichenbach published a revision of the Primates (VoUstand

Naturgesch. Affen). The Macaques with radiating hair are there referred to a
subgenus Zati of the genus Cyiiamolgus (sic). Three species are enumerated,

viz:. : sinicus
( p. 130) with hair radiating without any parting (based on the

* subsidiary ' figure in Buffon's pi. xxx.) brown in colour, inhabiting Madras ;

pileatus (p. 131) with a median longitudinal parting, tawny face, yellow frontal

band, coat olive greenish grey, under surface and insides of limbs bluish grey,

hands blackish above, hands and feet below, hke the ears, flesh coloured (based

on the chief figure in Buffon's pi. xxx) and distributed in all parts of the west

and south coastal provinces of Ceylon ; audeberti (p. 132) based on Audebert 's

figure of Simia sinica (already mentioned above in discussing Buffon's Bonnet
chinois) hair with median parting, the whole upper surface of the body red-

brown, cheeks, lower surface and insides of limbs whitish. AH these species

are based either on one of the two figures on Buffon's pi. xxx or on Audebert's

plate and therefore as we have pointed out are all ultimately based on a single

specimen and that the type of Simia sinica, L.

The last name available in this group is radiatus. 'Geoffroy (Ann. Mus. H. N.,

Paris., xix, p. 98), 1812, described as a species of Cercocebus from India. The
original diagnosis reads :'--" Pelage brunverdatre ; dessus des jambes cendre

;
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le ventre cendre-clair
; polls du sommet de la tt^te se divergeant et disposes en

iorme de calotte." Some details with regard to the skull and more particularly
relating to the form and position of the orbits are added ; but the observations
upon which they were based seem to have been made on menagerie material
and consequently to be valueless. F. Cuvier has given (Hist. Nat. Mamm.
Folio i, 33) a good figure of Geoffioy's radiatus, probably drawn from the type
specimen. The details of the bonnet are not clearly shown unfortunately, the
animal being drawn in profile, but the coloration as depicted and as described

in the original diagnosis, quoted above, corresponds with that of the Madras
Macaque. We therefore propose to re\ave GeoSroy's name for the Bonnet
Macaque of Southern India which animal must be henceforth be known as M.
radiata.

The results at which we have arrived though no doubt calculated to give

nconvenience temporarily, smce they involve changes in the nomenclature
which has been accepted for more than 25 years, nevertheless have their compen-
sations. Firstly the name pileata which has caused much misgiving to those

modern mammalogists who are conversant with the Uterature of the Macaques
is eliminated. Secondly sinica is restored to its time honoured status as the

Toque of Ceylon and the confusion wMch Buffon's artist induced, after a lapse of

a century, in the minds of writers like Reichenbach (1862) is dispelled. Lastly

in reviving M. radiatus for the Madras Macaque we are only returning to the

nomenclature used by such pioneers of Indian Mammalogy as Sykes, Elliot,

Blyth, Horsfield, Kelaart and Jerdon.
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ANNOTATED LISTS OF ACULEATE HYMENOPTERA (EXCEPT

HETEROGYNA) AND CHRYSIDS RECENTLY COLLECTED

IN MESOPOTAMIA AND NORTH-WEST PERSIA.

BY

f. d. mokice, m.a., f.z.s.,

(Formerly President of the Entomological Society of London.)

{With four Tevt Figures.)

The greater part of the specimens recorded in these Lists—about three-quarters

of the whole number—were taken by Captain P. A. Buxton (then of the Royal

Army Medical Corps) either in Mesopotamia in 1918, or in N. W. Persia (near

the South end of the Caspian Sea) in the following year. Together with these,,

and distinguished from them by being placed between square brackets [ . .

.,..], are included some captures made during the same period by two

other officers of the R. A. M. C, namely, Captain W. Edgar Evans and Lieut.

P. H. Harwood, the latter of whom collected in Mesopotamia only, and the

former (partly in company with Captain Buxton) both in Mesopotamia and Persia.

All records to which no statement to the contrary is added, may be assumed

to have reference to specimens taken by Captain Buxton ; and in these cases

I have generally given the day and month of capture, but have thought it un-

necessary to add the year, as this may always be inferred from the locality cited

—1918 if the locality be Mesopotamian, and 1919 if it be Persian. (The letter

(M.) attached to the name of a place indicates that it is in Mesopotamia, and
similarly the letter (P.) that it is in North-West Persia.)

Captain Buxton forwarded to me all the specimens taken by him, a few at

a time, as soon as possible after capture so that I could examine them while

still comparatively fresh, and they have been in my hands ever since. These,

therefore, I have been able to study at my leisure, and revise from time

to time my first provisional determinations of them. Those which I received

from my other correspondents were returned to the captors (named or

unnamed) as soon as I had taken note of them, but I have lately examined
afresh some of those taken by Captain Evans, and confirmed or corrected

my first impressions about them. I understand that I have now seen nearly

all his captures, and the rest are probably all dupUcates of species already

included in my Lists. I am much obliged to Captain Evans's father, Mr.

W. Evans, F.R.S.E., etc., for communicating with me on this subject, and
forwarding to me the specimens. Although the collection is small as compared
with Captain Buxton's, it contains several insects, not included in the

latter, which have especially interested me. Lieut. Harwood took only a
very few Aculeata, but I have to thank him also for enabling me to make
some welcome additions to the Lists. I should add that all my correspondents

were mainly interested in other orders, and consequently that Hymenopterists

should be grateful to them for sparing some of their valuable time towards

the advancement of knowledge in a subject other than their own. So far as I

know, only a few Russian Hymenopterists have collected in Transcaspia,

and still fewer in Mesopotamia. In both these countries the Hymenopterous
fauna appears to be almost exclusively Palserctic. That of N. W. Persia

seems, if one may judge such matters from the evidence of a single year's col-

lecting there, to be practically European, a large proportion of the species

occurring even in England, and most of them in Central Europe and the Balkan
Peninsula. That of Mesopotamia has a more Southern character. A good
many of its species occur, to my knowledge, in Egypt, and others are pretty

widely distributed round the Mediterranean. But, except Polistes hebrceus and
Xycolopa fenestrata, I know of none, which can be thought to have reached
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Mesopotamia by extending their range from Oriental centres of distribution,
and both these are quite likely to have been introduced into the country

—

accidentally of course—by importation, in ships or otherwise. I have ventured
to describe a few forms as new, but only because, being unable to recognize
them in descriptions previously published, I could deal Avith them in no other
way without violating a principle, which I think is sound

—

viz. that it is better
to be the author of a " Synonym " than of a " Homonym." The former can
do no great harm, but the latter remains a perpetual cause of confusion to
future workers. Yet, no doubt, I must have some times committed both these
offences unwttingly, for though I have carefully studied such descriptions as
I could meet vnth—especially those of Morawitz in Hor. Ent. Soc. Ross.,

Fedtschenko's Reise, etc., for Persian forms, and of Klug in Symb. Phys. for

Mesopotamian—I have not had access, unfortunately, to any of their " Types."
Nor have I had the advantage of such help as has been kindly given me on
previous occasions by many of my foreign correspondents, except in one case,

—

Herr Alfken having been so good as to examine and give me his opinion about
several specimens of the C4enera Hykeus (=Proso2)is) and Halictus. Conse-

quently I have had to trust far more than pleases me to my own judgment in

deciding on determinations of insects that were new to me. I need hardly

say, that, besides my own collections made in Egv'pt, Syria, etc., I have also

studied Aidth a view to this paper the '• E. Saunders" and other collections in the

Natural History Museum ; but these unfortunately contain very few specimens

of either Transcaspian or Mesopotamian Aculeates, and even of these few most
are either nameless or named doubtfully, and perhaps in error. I should men-
tion, however, that some of Captain Buxton's earlier " sendings " reached me
while Mr. R. E. Turner was still working in the Museum, and that I was able

to obtain his valuable assistance in clearing up some of the questions about

which I was in doubt.

I should have bee^i glad, if it had been possible, to make this paper more
attractive by adding to it something about the " topographical " characters

of the localities mentioned in it—something more than their bare names ! But
I understand that such subjects -nill be discussed in two* other papers now
being prepared for publication in this Journal, and that each will be accom-

panied by a Map, shewing the exact situation of such places in either of the

countries dealt with as are mentioned in these Lists.

I have only to add that the Text-figures given in them to illustrate structural

details, except Fig. 4, were either drawn from the objects with a " Wollastou

Prism," or traced from their images thrown on the focussing screen of a Photo

micrographic Camera, so that, though I am no artist in draughtmanship, I believe

that they are correct as to measurements, etc., in proportion of course to their

various magnifications.

List L Fossoees.

L Apterogyna Olivieri, Latr.— 2 " desert near Amara " (M), " running

rapidly on the bare earth," 8th September

1918. [Another $ "on Tamarisk" 14th

October 1918.—Captain Evans.j

2. Mutilla (Ephutonma) Sanguinicollis, Kl.—13 J J Amara (M), 28th May—
2- 19th June, 16-24th Septem-

ber [Also 2 J J "at light
"

at or near Amara (M) 6, 12th

August—Captain Evans].

* (1) Birds of N.-W- Persia by P. A. Buxton appe.ring in this number.

(2) Mam-nals of Mesopotamia by R. E. Cheesman, Vol. 27, No. 2,
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I have little doubt that this is the true Sanguinicollis Kl. Possibly continua;'¥.

may be its 9 , in which case the Fabrician name would have priority.

3. Mutilla (Myrmosa) erythrocephala, Latr.—1 $ Khaniqin (M), 1st August.

4. Mutilla catanensis, Rossi.—1 $ , Baquba (M), 27th July.

1 2 > Baghdad (M), 10th September.

[1 5 , at or near Amara (M), 7th September
1918—Captain Evans].

6. Mutilla chrysopUhalma Kl.—4 J cT , Amara (M), 20th June, 17th July,

7th September. [1 (5 at or near Amara
(M), 7th September 1918—Captain Evans].

There is some mystery about this and the last species. It will be noticed that

l)oth my correspondents found only d" c5' of chrysophthalma and only 2 2 oi

catanensis. Furthermore, Captain Evans took his chrysophthalma J and,

catanensis § together, and, at the time, was under the impression that they

-were paired, or on the point of pairing, though they were not actually paired

when he took them out of the net

!

It seems, however, to be well established, that the proper J of catanensis

ia floralis, Klug, a form which, though evidently akin to chrysophthalma, is

superficially at least, quite unlike it. Nor are the $ $ of catanensis and chry-

sophthalma so much aUke that there can be any difficulty in distinguishing them.

And in the Natural History Museum at South Kensington I find (a) a specimen

of floralis actually paired with a $ of catanensis, and (6) a <S like those from

Amara similarly actually paired with a $ of chrysophthalma, both these pairs

having been taken on the same day and at the same place—namely, on April

14th, 1895, at Aden, by Colonel Yerbury.

This Amara S , which I suppose to be the proper mate not of catanensis 2

,

but of chrysophthalma, Klug, seems to be undescribed. So far as actual " struc-

ture " is concerned it appears to me to have all the most characteristic features

enumerated by Andre {Species VIII, p. 109) in his very complete and satisfac-

tory description of catanensis J (z=floralis). Nevertheless the two forms are

separable at a glance, though their diflferences are almost entirely matters of

coloration and pilosity. Thus in catanensis (floralis) the wings are entirely

fuscous ; the thorax is largely red ; the pilosity is mostly yellowish, not strongly

contrasting with the red colour of the abdomen, so that Andre describes the

second and following segments, as uniformly clothed with " pubescence d'un

ferrugineux dore, sans bande de pubescence blanche." In chrysophthalma

on the contrary the bases of the wings are quite clear and colourless ; the thorax

ia entirely black ; and the whole pilosity of the insect is pure white, forming

perfectly distinct and well defined silvery fasciae across the base and apex of

the 2nd segment and the apices only of the three following segments (only after

segments 5 can it be described as clothing the integument uniformly, without

distinct apical bands")

6. Mutilla dalmatica Andre (?).—This species was not met with by Captain

Buxton, but I have been kindly presented by Lieut. Harwood with two

$ 2 and a J which apparently belong to it. He took them with several

other specimens of both sexes near Baghdad in October 1918.

The S seems to be undescribed. It is much smaller than chrysophthalma,

but otherwise very like it, having similar pilosity, (though the abdominal fasciae

are somewhat less conspicuous) and wings with clear hyaline bases. But the

tuberculation of the scutellum is merely rounded, not acutely conical.

And only the two first segrnents of the abdomen are red, the rest of it, as well

as the whole head and thorax being black. (Long, about 10 mm. Exp. alar.

16 mm.)

7. Mutilla littoralis, Petagn.

—

V&t grisescens, September.

Id, Amara, 27th October 1918.
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8. MutUla rufipes, F.—Var. ciliata, Pz. 1 J , Amara, 17th June, 1 d

,

Shahroban (M), 31st July.
Var. platiensis, Dest. 1 ^' Qazvin (P), 17th July.

9. Mutilla (Dasylabris) mama, L.—2 J d (Var. arenaria, F) Talysh (P),

10th July.

1 2 > Menjil, 29th March.

[1 2 on Tamarix 5 miles above Amara
(M), 14th October 1918—Captain
Evans].

10. Myzine arabica, Guer.—(?) 1 S , Baquba (M), 27th July.
11. Myzinefascicvlata,'E.Saund.—(l) I d , Qazvin (P), 17th July.
I have done my best to identify these J d of Myzine, but I feel very little

confidence that I have named them rightly.

12. ScoHa (Triscolia) h(P7norrhoidalis, F.'—3 d J Talish (P), 10th July, 2 5 2
Astara (P), 2nd July, 3 $ $

Enzeli, (P), 14-26th June, 1st

July; 4 2 2 Amara (M), May.
[1 (5,1$ " Common on Holly-

hocks, etc." Beit Na'ama, Bas-

rah (M), 27th and 31st Marcii

1919—Captain Evans.]

The J d from Persia are very unlike normal South European specimens.

Their pilosity is much paler, that on the thorax quite grey, and the yellow mark-
ings of the abdpmen are singularly pale—very large and confluent, so that they

appear rather as bands than as pairs of spots ; and in all the specimens they occur

not only on the 2nd and 3rd tergites, but on the 4th also. The J from Beit

Na'ama has no such peculiarities, and all the 5 5 from both districts are

quite normal.

13. Scolia (Discolia) infuscata, Kl.—9 d 6,^ 2 2, Amara (M), 4th May to

31st October.

1 d , 1 2, Baghdad (M), 26th July ;

1 2 » Khaniqin (M), 31st July.

[5 d d , 2 2 2 at or near Amara (M),

2nd May, 20th June, 17th and 27th

August 1918—Captain Evans.]

[2 d 6 , Tanooma (M). No date stated.

(Lieut. Harwood.)]

14. Scolia {Discolia) maura, Kl.— 1 d ,
Qazvin (P), 17th July.

15. Scolia (Discolia) 4 punctata, F.- 1 2 »
Qazvin (P), 24th July.

16. Scolia [Discolia) hirta, Schrk.— 1 ^, Qazvin (P), 20th September.

17. Elis {Triclis) 6-nmculata, F.—8 J d, 3 2 2 Talish (P), 10th July.

18. Elis (Dielis) marginella Kl.— 1 d , Baquba (M), 27th July.

19. Elis {Dielis) eriophora, KL— 1 9 , Baquba (M), 30th July.

This 2 is described and figured by Kl. {vide PL XXVII of Symb. Phys. Fig. 6)

under the name vestita. But he suggests that it is the 2 oi " the preceding

species," i.e., of eriophora (Fig. 5 on the same Plate, a J.) I have taken both

forms together in Egypt,and have no doubt that they are, as he thought, con-

specific. In V. dalla Torre's Catalogus, however, eriophora is treated as a synonyiti

of albicollis Chr., while vestita is referred to another species which he calls

" collaris (Fabr.), Gmel."
I find it difficult to believe that this large and handsome Dielis can have any-

thing to do with Fabricius's collaris, which is described by its author as a Tiphia

of the size oi femorata (!) It may, however, be identical with either or both

of two other Fabrician species, namely, T. nigra and T. thoracica. Of these

T. nigra was the first to be described, and on the whole seems to match the

better of the two with King's figure and diagnosis. (The pilosity of the thorax
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is called ' red ' in nigra, ' cinereous ' in thoracica. Still the ' type ' of the latter

may have been a faded specimen.) The Catalog us sinks both nigra, F., and
thoracica, F., as synonyms of alhicollis, Chr., and, as aforesaid, makes eriophora,

Kl, a var. of the same species. All this appears to me to be rather conjectural

!

Nothing is known as to the ' habitat ' of either alhicollis, or nigra, and that

given by Fabricius for thoracica is " the coasts of Malabar." Personally I am
inclined to await further evidence, and in the meantime acquiesce in eriophora^

Kl., as the oldest name which is known for certain to have been applied to the
Egyptian and Mesopotamian species. A 5 very like that of eriophora
(=^" vestita ") is common in Algeria, but its J seems to be always black-bodied,

whereas all my Egyptian eriophora J d are coloured as in Klug's figure (i.e.,

with the abdomen for the most part orange.) This Algerian form was recorded

by Saunders in Tr. Ent. Soc, Lond., 1901, and referred to thoracica, F. Whether
they are really the Fabrician thoracica, and whether or not they are identical

with eriophora, KL, seem to me questions deserving further investigation.

20. Tiphia femorata, F.— 1 S , Enzeli, 28th May.
21. Psammochares (=Pom,pilus aucit.) melas,!^.— 1 $, Amara (M), 20th

September.

22. Psammochares cingulatus, Kl.—1 2 , Amara (M), 10th June.

23. Psammochares rutilus, Kl.—1 S , Amara (M), 10th June.

[1 6 , Tanooma (M), October 1918—Lieut.
Harwood.]

24. Psammochares modestus, Kl.—1 c? , Amara (M). 10th June, 2 ? $

,

Amara (M), 13th June and 19th July.

The 2 2 agree with that described and figured in Symb. Phys. from Ambukohl
in all important characters (size, general coloration, neuration and clouding of

wings, unidentate claws, etc.), but the propodeum and posterior coxae are

darker, (not bright red throughout like the mesonotum and scutellum,) but
only a little rufescent in parts, and elsewhere black like the breast and abdomen.
The c5"

seems to be still undescribed. The present specimen was taken three

days before one of the $ $ , and in the same locality. It is coloured much like

the 2 , except that the propodeum and coxae are black entirely, the last dorsal

segment of the abdomen white and fringed Avith short silvery hairs at the apex,
the last ventral segment testaceous, the head black (except the mandibles,
sides of the face, and orbits of the eyes narrowly, these parts remaining red),

and the greater part of the antennse (from about the 4th joint to the apex) black.

The body is clothed (much as in plumbeus) with a very short whitish pubescence
only visible in certain lights. This particular specimen is much smaller than
either of the 2 2 . (only about 6 mm. long.) but it is well known that individual

specimens of Psammocharidce— S cf especially-—often vary much in size.

(In this specimen the abdomen is very strongly compressed laterally—perhaps
this is accidental, but it may possibly be a real character, so I mention it.)

25. Psammochares {Platyderes) orchesicus. Kohl.— 1 2 » Amara (M), 19th July.

26. Psammochares (Platyderes) dentictdatus, Tasch.— 1 2 > Amara (M), 1st

Jiine.

I took a very similar specimen on Roda Island in the Nile, near Cairo, in 1896
[27. Psammochares {Anoplius) luctigerus, Costa (?)—1 2 > "nearRuz, N. E. of

Baghdad," 24th Novem.
ber 1918.—Captain Evans.

This 2 is an Anoplius according to Sustera's tabulation of the Psammo-
charidce (1912). It is entirely black with dark wings, much larger than nigerrimus
(which is the nearest to it among British species). The propodeum has no
remarkable features, and is almost without sculpture of any kind. All the
unguiculi are toothed pretty strongly near their bases. The spines of the tarsal

pecten are sharp and long, on which account I suspect it to be luctigerus, but
I know that species only from Costa's description.]
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28. Cryptocheilus{-Salius,F)bicolor,F.~2 $ 2 , Amara (M), 19th June,
7th September.

[2 $ 2, Amara, 27th and 29th
August 1918.—Captain Evans.]

29. Sceliphron (- Pelopoeus, L&tT.) caucasicum, Andiv— 1 $, Kurna (M),
20th May. [1 2 Amara (M), 27th August 1918—
Captain Evans].

30 Sceliphron tuhijex, Latr.

—

[1 specimen taken near Basrah (M) in October
1918 by Lieut. Harwood.]

I forgot to take note of the sex before returning this insect to its captor.
But I observed that the scapes of its antennae were partly yellow. In this species
they seem to be normally immaculate, but in destillatorium,l\\. (though other-
wise a less highly coloured insect), I have always found them entirely yellow!

31. Ampidex assimilis,Koh\.— 1 <^, Amara (M), 19th June. [1 $, Lieut.
Harwood. From Mesopotamia, but I
have no note of the precise locality, nor of

the date of capture].

Hitherto only $ 2 of this species seem to have occurred. Kohl described
it from specimens in the Vienna Museum, giving " Guinea " as their locality,

but mentions that one of them came " angeblich von Bagdad." It is interesting

to have confirmation of the latter record, which without such confirmation
might reasonably be thought open to doubt.

Until I saw Lieut. Harwood's 2 and identified it with the help of Kohl's
monograph of the genus as assimilis, I thought that I had already determined
the $ for certain as another of that author's new spp. namely, gratiosa. The
latter, like assimilis, was described from C4uinea, and also in one sex only—in

this case the $ ! The characters of Captain Buxton's insect almost without
exception are absolutely identical with those described by Kohl for gratiosa

^ : in fact the onlj^ points I can discover which might conceivably distinguish

the two forms are as follows.

(a) The eyes of assimilis may perhaps be slightly neajer together on the

vertex, the distance between them being only two-thirds of the length of the

3rd antenual joint, Avhei-eas in gratiosa it is simply called " hardly as long."

Fig. 1. 8 Last Joints of Hind Tarsi in A. Assimilis S •

(b) The fourth joint of the hind tarsi (Figure 1) is certainly not above half

as long as either the fifth joint or the third (it is exactly as Kohl describes it in

assimilis 2 !) But of gratiosa $ he says merely, that the fourth joint is " visibly"

shorter than the third, at the same time calling it " about half as long as tie

fifth." From this it seems a probable inference that in gratiosa the 3rd and 4th

tarsal joints differ less than in assimilis.

(c) Except a very slight ill defined cloud, filling the radial cell, but hardly

extending beyond it, and another (still smaller) in the angle contained between

the median vein and the brachial nerve {n. iransversiis ordinarius), I can find

nothing in the wings of assimilis corresponding to the two feeble dark 'Querbind-

en' mentioned in the diagnosis of gratiosa.

(d) The mandibles of assimilis—at least in the specimen before me—are

strongly rufescent. If this character occurs also in gratiosa, the author has not-

mentioned it.
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An actual comparison of Captain Buxton's specimen with the Type of gratiosa

might perhaps reveal other differences, or on the contrary might show that those

above mentioned are unsubstantial.

In the meantime I will only add that in assimilis (J, as in gratiosa, the 1st

cubital nerve is completely aborted, but that in Lieut. Harwood's $ it is present

though obsolescent. This character, however, is expressly stated by Kohl
to be variable in 5 5 of assimilis, and also in those of other Ampulex spp.

32. [Chlorion {=Sphex auctt.) Semenowi, Morawitz.—1 $ , Ruz Camp, N. E*

of Baghdad, 15th November 1918—
Captain Evans.]

I believe I have determined this splendid insect correctly, though I have not
seen the Type, and have had to depend solely on the author's description of it

Hor. Ent. Soc. Ross., XXIV, 1890. This description appeared too late for

Kohl to introduce the species into his Tables of Sphex L. published in the same
year. But he reproduces the original description later on in his Monograph
<No. 174 [p. 253] p. 451, Ann. Nat. Hofm. V.)

33. Chlorion (Pahnodes) melanarius. Moos.— 1 5 , Shahroban (M), 31st July.

34. Chlorion (Palmodes) argyrius, BruU.—[1 2 " Garden below Amara,"
5th June 1918—Captain Evans].

35. Sphex {=Aminophila,K.) occipitalis, Morawitz.—2 d J, Amara (M)

28th May.
1 2 , Amara (M), 4th,

December 1917.

[1 J, 26th April, 1 $, 10th September 1918 "at or near

Amara "—Captain Evans.]

36. Sphex (Eremochares) dives, Brull.—2 ? $ , Amara (M), 28th May
[1 ^ "5 miles below Amara," 29th

August—Captain Evans.]

37. Philanthustriangulum,¥.—l ^, 1 $ , Talish (P), 10th June ; 3 2$,
Enzeli (P). 14th June.

38. PhilantMis coarctatus, Spin.— 1 ^, Baquba (M), 27th July.

39. Cerceris emarginata, Pz.— 1 (^, Baquba (M), 27th July; 1 2, Amara
(M), November, 5 S $, Qazvin (P), 17th to

24th July.

[1 2 J
" about mud wall, garden or Tigris, above Amara, " 16th Septem-

ber—Captain Evans.]

40. Cerceris stibimpressa, Schlett.—3 J d , Amara (M), 14 to 28th May ; I

2 , Amara (M), 8th May.
41. Cerceris insignis, Klug.— 1 6 , Amara (M), 28th May.
42. Cerceris bupresticida, Bui.—2^ $, Baquba (M), 27th July.

43. Cerceris spinipectus, Sm. (=prisca, Schlett.) 5 $$, Amara (M), 28th

May to 26th June ; 1 2 > Amara (M), 13th June.

44. Cerceris lutea, Tasch.—4 $ $, Amara (M), 28th May to 14th June.

This and the last species seem to me best separable by the sculpture of the

propodeum, its " cordiform area" being quite polished and shining in lutea,

but dull in spinipectus, (The coloration of the thorax appears to be variable

on both forms, the mesonotum being sometimes quite black, and sometimes

chiefly yellow. The latter is the case with all the Mesopotamian specimens of

both species now before me. Of my own captures in Egypt and Palestine all

which I take to be spinipectus have the mesonotum black, and all but one $
of lutea yellow !)

45. Cerceris dacica, Schlett. (?) var.— 1 $, Qazvin (P), 17th July.

A very highly coloured form, nearly answering to Schletterer's description of

his var. magnifica. But the apical segment is entirely black.
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46. Cerceris, sp ?— 1 ^, Qazvin, 17th July.
Possibly a c? of capitata, Sm. But the abdominal fascia are very wide, and

not, as in capitata 9, " subinterrupted." A J sent to me from Madrid by
Sn. Mercet as capitata differs from the present specimen only in being larger
with narrower abdominal bands (none of them " subinterrupted "!) and smaller
spots of yellow on the scutellum.

47. Cerceris annexa ,Kohl~\ J , 2 $ $ , Amara (M), 9th September ; 2 g ^,
Fao (M), 10th August ; 1 ^, Khaniqin'(M), Ist
August.

48. Nysson riifus, Handl.— 1<J, Amara (M), 25th June ; 4 2 9, Amara (M)
14-25th June, 18th July.

49. Sphecius uljanini, Rad. (?)— 1 ^, Qazvin (P), 17th July.
I think this must be the ^ of uljianini, and believe it has never yet been

described.

It resembles antennatus, luniger, etc. in the form of its paradoxical intermediate
metatarsi. The specimen before me, which is the only one I have seen has
unfortunately lost all but a few basal joints of its antennse, but they seem to
have been testaceous, except the scapes, which are yellow with only their basal
halves blackened behind. The " pictura pallida " is of a light sulphur-yellow
and exceedingly copious. It occupies the whole face below the antennse," and in

continued upwards, along the inner orbits of the eyes, nearly to the level of the
anterior ocellus ; about half way between the uj)per end of each of these orbital
yellow vittse and the ocellus aforesaid there is a very minute and inconspicuous
yellow spot. The edge of the pronotum is also yellow ; as are the humeral
tubercles ; a square spot immediately behind them on the mesopleures ; the
front half of the tegulse (their posterior half being rather rufescent)

; the sides

of the mesonotum (N.B.) very widely, these being occupied by a large yellow-
longitudinal vitta, which runs along the tegulse and is dilated downwards till it

reaches the tubercles and fills the whole angle which separates them from the
tegulae ; a large oval mark on the scutellum ; nearly the whole of the anteiior
legs, (even the coxae of the 1st pair are yellow in front !) ; the tarsi, tibite, and
nearly half the femora of the hind legs ; a large triangular spot occupying each
side of the 1st segment; and very wide undulated subapical fasciae on each of
those following (the extreme actual apices of the segments are dully rufescent !).

These fasciae (except that on the apical segment) are to a certain extent continued
on the underside of the abdomen forming triangular or sub-triangular maculse
on the sides of each ventral-plate. The pilosity of the head and thorax is whitish.

The neuration of the wings pale reddish-brown.

50. Stizus tridens, F.— 1 ^, Talish (P), 10th July.

51. Stiztis cyanescens, B-Sid.—2 ^ (^, Amara (M), 10th July; Amara (M),

12th September. 2 $ $ , Amara (M),—September.
52. Stizus bizonatus, Klug.—8 $ 2 , Amara (M), 8th June to 19th July.

53. Stizus ruficornis, F.— 1 $, TaUsh (P), 10th July ; 1 $ , Enzeli, 30th June.
54. Bembex bidentata, v. d. Lind.—5 J d , 2 $ $ , Talish (P), 10th July.

55. Bembex bicolor, Usid.—4 ^^,1 2, Amara (M), 9-17th September.

56. Bembex oculata, Latr.—2 2 2 > Enzeli (P), 6-26th June.

57. Bembex mediterranea, Handl.—9 J J , 5 2 2. Enzeli (P), 6th June.

58. Palarus fabius. Nurse.—2 $ $,2 2 2 . Amara (M), 9th September.

These were taken on Zizyphus. Mr. R. E, Turner helped me to determine

them by comparison Avith a specimen presented by Col. Nurse to the Natural

History Museum, S. Kensington. Though hitherto this species seems to be

recorded only from India, Mr. Turner considers the genus to be really part of

the Palearctic and Ethiopian fauna, and not " Oriental" (cf. his " Remarks on

the genus Palarus " in Ann. and 3Iag. Nat. Hist., May 1911).

59. Liris hoemorrhoidalis, F.— 1 2 > Amara (M), 5th October [Taken also in

both Sexes bv Lieut. Harwood.l
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60. Notogonia sculpturata,'Koh\.—3 ^S> Amara (M), 17th. September on
Zizyphus ; 1 9, Resht (P), 18th February

61. Notogonia suhtessellata. Smith.—1 $ , Amara (M), 17th September; 2 $ $ ,

Amara (M), 23rd March and 23rd Oct.

62. Notogonia nigrita, Lep.—1 $ taken by Lieut. Harwood.

63. Tachytes dichroa. Smith.— 1 ^,5 $ $, Amara (M), 12th June to 19th

July.

64. Tachytes freygessneri. Kohl.—1 $ , Amara (M), 17th September.

65. Tachytes tricolor, R— 1 $. Amara (M), 15th June; 1 9, Amara (M),

26th June.

The 2 seems to me certainly tricolor F. according to Kohl's diagnosis in his

Gattungen (etc.) der Larriden ; and I think the ^ belongs to it, though its hind

femora are largely black.

66. Tachytes ambidens. Kohl.—6 $ (^, Amara (M), June 14-21, some (perhaps

all?) visiting Acacia -,2^$, Amara, July 20tli : 1 ^, Amara (visiting

Zizyphus), September 17th. Ambidens $ was described from Sarepta,

I have not seen Kohl's Type, but have a $ named hy that author

from Biskra, and a ^ which, I think belongs to it. Captain Buxton's

Mesopotamian specimens are all much smaller than the latter, but

I see no other difference between them and my own $, and both

have certainly the chief characteristic of ambidens cJ—namely an
excavation near the base of the front femur somewhat like that of a

Tachysphex ^ . The pygidium in all of them is pilose, as in normal
Tachytes spp. ; and the distance bet%veen their eyes on the vertex,

and the measurements of their antennal joints seem to agree with
Kohl's statements as to his $ from Sarepta.

67. Tachysphex gtacus. Kohl.— 1 ^, Amara (M), June 14th.

68. Oxybelus lamellatus, OIW.—14 (^(^,4 $$, Amara (M), September,
mostly on Zizyphus ; 1 5 , Baghdad (M),

10th September.

69. Oxybelus U—notatus, Jar.—3 $ $, Qazvin (P), 17th to 24th July.

70. Oxybelus pugnax, Oliv.

—

2$ $, Amara (M); 17th Septem.ber.

71. Oxybelus, sp. ?—2 $ $, Amara, 9th September.

A very small species, with whitish, translucent, straight and parallel-sided

mucro, red mandibles, and eburneous (nearly confluent) lateral markings on
segments 1 and 2 of the abdomen. (I have something very like it, unnamed
from Egypt.)

72. Crabro {Entomognathus) sp ? Qazvin (P), 17th July.

The specimen is broken, but I think it is a variety of C. brevis which has been
recorded by Kohl from Egypt, with the collar, scutellum, knees, tibiae, and tarsi

yellow. The p3'gidium is of the normal width, so it is not schmiedeknechti. Kohl.

List 2. Bees

1. Colletes nanus, Friese—2 2 $ , Amara (M), 28th May.
2. Hyloeus* damascenus, Magretti.—2 5 2 » Shahroban (M), 31st July.

3. Hylceus scutellaris, Movawitz.— 1 ^ and 1 9 ,
Qazvin (P), 17th July.

The 9 seems to me to have all the characters enumerated in Morawitz's
description of scutellaris $ . It is however a trifle smaller (about 6 mm. long,

not 7,) and in addition to the yellow markings there mentioned has also the lower
part of the frontal area, and a longitudinal streak bisecting the clypeus, yellow.

In this it resembles damascenus 2 ; hut the ground colour of the clypeus is

black, not red ; and it differs also from normal examples of damascenus in

having a black postscutellum, and entirely yeUow tibiae.

• Hylacus, F= Prosopis, Jnv.
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The $, I believe, is undescribed. It differs from the 2 only in the usual
sexual characters, being considerably smaller (barely 5 mm. long) and more
slender ; the face more elongate and entirely pale yellow ; the scapes of the
antennae curved, slightly incrassate and dilated towards their apices, and yellow
in front ; the flagella more widely piceous than those of the $

.

H. scutellaris was described in 1873 from " Bacu." I cannot find that it

has ever been recorded since.)

4. Hylceus moricei, Friese.— 1 V , Qazvin (P). 17th July.

I took this species pretty commonly at Suez in 1896 ; Herr Alfken tells me
that he has specimens from Araxes-thal and also from Hungary, so it is

apparently widely distributed.

5. Sphecodes gibhus. L.— 1 $ , Amara (M), 8th June.
The specimen is broken, but I have no doubt it is a gibbus. As often in ex-

amples from S. Mediterranean districts, the tibiae and tarsi are testaceous.

6. Halictus scabiosce, 'Rossi.— 1 ,^,1 2 , Amara (M), 12th September,
5 $ 2 , Qazvin (P), 8th August.

7. Halictus quadricinctus, F.—5 S S' '^ $ 2 > Talish (P), 10th July.

8. Halictus tetrazonius, Kl.— 1 2 , Qazvin, 17th July.

9. Halictus hucognathus, n. sp. ?— 1 $, Baquba (M), 17th July.

Herr Alfken, to whom I sent this specimen, suggested, but with doubt, that it

might be the senilis of Eversmann ; but after careful consideration of the de-

scription of senilis I do not think this likely. That species is said to be smaller

than H. rubicundics, whereas this is a large form—fully as large as scabioso',

sexcinctus, etc. Nor does Eversmann describe senilis as having the mandibles

largely white, which is a conspicuous and very distinctive character of hucog-

nathus, and has suggested the name which I propose for it.

In the Saunders' Coll. at South Kensington there is an unnamed specimen of

the same ^ , taken in Greece by the late Sir S. S. Saunders, and bearing a label

signed ' J. Vachal ' remarking on the above pecuHarity. Herr Alfken tells me,
that he has a ^ like the present specimen, and that this too was taken in Greece.

Although superficially much resembling scabiosce, etc., it seems to be reallj'

much more nearly allied to the smaller species H. tetrazonius, Kl. It agrees

with the latter exactly, and differs

from scabiosce, in the structure of the

antennae, and the genitalia—also, to

some extent, (as Herr Alfken observed)

in the form of the head, though the

mandibles are not dilated and the

tempora (behind the eyes) are little

if at all excavated beneath. (See Fig.

2.) The antennae (except their two
black basal joints) are entirely tes-

taceous, the apical joint is not curved,

and all joints from the fourth onwards

are tuberculate beneath as in tetra-

zonius. The other pale parts of the

Pig. 2. body—namely the apex of the clypeus,

the labrum, a large triangular mark

on each mandible and the greater part of the legs, which, as usual, are

partly black (especially the anterior femora behind, and those of the hind

legs in front also)—are not yellow (as according to Eversmann in senilis), but

definitely white. The stigmata of the wings, however, and their veins (except

the middle part of the subcosta which is fuscous) are yellow.

All the pilosity is snow-white or silvery, as in many " desert-forms ". Tergites

1 to 5 of the abdomen have each a broad entire apical fascia, as in scabiosce, etc.,

and tergites 2 and 3 are also fasciated (but more thinly) at their bases. The
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tempora in certain lights are seen to be covered with a very short silvery pubes-

ence, the hairs on the face are much longer, and decumbent ; on the vertex

and round the antennae they are erect.

I have extracted the genitalia, and they appear to me exactly like those of

tetrazonius. But I do not think that this and the other points of agreement

between forms differing so much in other characters (stature, colour, prlosity,

etc.; etc.) would justify me in treating them as actually conspecific,

10. Halictus platycestus, Dours.—3 ^ (^, 5 $ $ , falish (P), 10th July.

"322, Amara (M), " on Sunflowers," 9th—12th

September.

I think these are conspecific with a $ which I received, named as above, from

the late Professor Perez.

11. Halictus leucozonius, KivhJ.— 1 $, Amara (M), April.

1 2 , Baquba (M), 30th June.

2 2 2, Baghdad (M), 26th July.

1 2 , Talish (P), 10th July.

12. Halictus chaldceorum, n. sp.—3 $ <^, Amara (M), 6th September—31st Oct.

2 2 ? » Shahroban (M), 31st August.

I can find no description to suit this species. It is a very diminutive member
of the leucozonius group (5 to 6 mm. long). In its short broad form, in coloration,

and in the sculpture of the propodeum, it comes near interruptus, Panzer. It

seems also alUed to quadrinotatus, Kirby, and lativentris, Schenck (^=decipiens,

Perkins). But it differs from all these in having the postscutellum densely to-

mentose in both sexes, in the uninterrupted and very conspicuous (almost,

squamose) basal fascise on the intermediate abdominal segments, in the charac-

ters of the (^ genitalia, and the structure of the inner hind calcar of the 2
as well as in other minor details.

In the ^ the antennse (beneath from the 3rd joint onwards), and the tegulse

are fulvous—almost yellow. The clypeus is narrowly yellow at the apex, but

the labrum is black. The tarsi of all the legs are yellow, and the tibiae (especially

the anterior pairs) are more or less yellow within. The propodeum has a sharply

defined, undulately rugose, basal area, which is narrowly truncate (not rounded)

at its apex. The mesonotum is opaque, very finely and closely punctured. The
postscutellum densely clothed with short erect pihe, completely hiding its actual

surface. The thorax and legs are hirsute (much more so than in interruptus).

The abdominal tergites are very shining ; finely but not closely punctured on
their discs, but with the depressed apical margins practically impunctate.

Tergite 1 is pilose at the base ; 2, 3, and 4 have entire and very conspicuous basal

fasciae of white and partly scale-like hairs. The 4th ventral segment is strongly

excised at its apex and conspicuously fringed with long, white, decumbent hairs.

The wings are clear, and the stigma yellowish.

The 2 is very like the ^, but the mesonotum is less closely punctured and
slightly shining, and the disc of the 1st abdominal tergite quite impunctate.

The antennae beneath and the tarsi

are darker than in the ^, but at least

^ more or less fulvescent. The inner

''•'''^:J^ ,hind calcar is unlike that of any
Halictus 2 known to me, being armed
with a single pair only of long blunt

Fig. 3. Hi7id Calcar of H. spines (See Figure 3). 1 notice also that

Chaldceorum 2 • the posterior ocelli are considerably

nearer to the compound eyes than to

each other. This is not the case in

any of the other females with which
I have compared these specimens.
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...... Lac'inia

\^,,.S/-jpe5

Fig. 4. Genital Armature of H.
ChaldoEorum.

The genital armature of the $ has
a singular character, but it is difficult

eitherto describe or figure it intelligibl v.

The squama at the apex of each stipes

(which in 4 notatus is comparativel,y
simple, and in lativentris is so pilose
that it can hardly be seen at al')

is in this species crossed and partly
concealed (in the dorsal view) by a long
semitransparent Hacinia' clothed with
microscopically fine pubescence, into
which it (the squama) is produced. Jn
the accompanying rough sketch (Fig.

4) drawn from a preparation mounted
in balsam this lacinia is inevitably

so much foreshortened as to give a
very unsatisfactory idea of its actual outline, but when viewed in such an aspect
as to shew its full length it appears on the whole very elongately triangular,
tapering gradually towards a bluntly pointed apex, and projecting to a consi-
derable distance beyond the external outline of the stipes.

The species occurred visiting flowers of Zizijphus.

13. Halictus longulus, F. Smith.— 1 $ , Shahroban (M), 31st July.

1 $, Qazvin(P), 17th July.

14. Halictus cingulatus, Morawitz.—2 ^ $, Qazvin (P), 17th July and 8th

August.

5 2 2 , Qazvin (P), 8th August.

1 $ Enzeli (P), 24th September.

15. Halictus amaranus, n. sp.— 1 5 , Amara (M), 7th July.

I feel some doubt whether this is more than a local race of picipes, Morawitz
;

but as Herr Alfken considers it to be certainly a new species " near obscuratus

Mor." It maj' be as well to treat it as such provisionally.

The single specimen before me is in most beautiful condition. I find in it

all the chief characters ascribed by Morawitz to picipes $—also apparently

a " unicum "—including those by which he separates that species from obs-

curatus described immediately afterwards.

The coloration only seems to be rather brighter ; approximately the apical

half of each abdominal tergite is distinctly red, only its extreme apical margin

is pale and scarious (yellowish) ; and all the tibiae and tarsi are flavescent ;

whereas in picipes only " the posterior tarsi " and " the hind tibiae " are des-

cribed as " piceous," and of the abdominal tergites Morawitz says simply

" apice pallide-rubro.''''

All the abdominal segments including the 1st are absolutely opaque (except

their linear scarious yellow margins) and covered with an intensely fine and close

puncturation. The propodeum is truncate, with a transverse, well defined,

basal area, closely and irregularly but minutely rugulose, and sharply margined

at the sides ; the mesonotum, and especially the scutellum, more largely but less

closely punctured than the abdomen, and so not quite dull ; the postscutellum

covered with dense short tomentum ; the first four abdominal tergites have

each a distinct and entire basal fascia of white hairs (some of which are scale,

like), and those on tergites 3 and 4 are extremely broad (covering nearly half

the segment). The sternites, like the tergites, have rufescent apices, and are

clothed with many long sub-erect hairs of even length, forming almost such a
•' ventral brush " as characterizes the group " Gastrikgida." The whole of the

above described pilosity is white, or rather colourless. The clypeus is moderately

convex and produced, distinctly shining, with comparatively few, but largo,

23
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punctures. The mandibles are rufescent at their apices, the antennae beneath,

largely fulvous, the tegulse, costse, and stigmata of the wings, and the tibiae

and tarsi of all the legs, yellowish.

16. Halictus kervilleanus, Peiez?—1 $ , Amara (M), 11th May.
I name this very doubtfully, though it agrees in most respects with Perez's

brief diagnosis, e.g., the mesonotum is extremely shining, apparently quite

impunctate—the pin unluckily makes it impossible to be certain of this !

—

and the propodeum is also as described for kervilleanus. But the tibiae and tarsi

are largely flavescent, and if kervilleanus has that character the author has not

mentioned it. (Seems also near to pauxillus !) ,

17. Halictus villosulus, Ktrby— 1 $ ,
Qazvin (P), 8th August.

Determined for me by Herr Alfken. The mesonotum much more closely

punctured than in British specimens.

18. Halictus lucidulus, Schenck.—1 J » 1 2 • Qazvin (P), 17th July.

The 5 was determined by Herr Alfken I have no doubt that the J belongs

to it.

(The next 7 species all belong to the group with seneous reflections on at least

the head and thorax. Spp. 22-25 were determined for me by Herr Alfken.)

19. Halictus variipes, Morawitz.—1 $ , Amara (M), 17th September.
14 $ 2 , Amara (M), " on Zizyphus ", 9th
September.

3 2 2, Amara (M), 25th, 26th June and
18th Julv.

2 2 2, Qazvin (P), 17th July.

20. Halictus vestitus, Lep.— 1 d" , Khaniqin (M), 1st August.

1 d , Shahroban (M), 31st July.

To this species Herr Alfken refers pulvercus, Morawitz. The description of

the latter well suits the specimen from Khaniqin. That from Shahroban is

much rubbed, but I have little doubt the two are conspecific. Both have what
Morawitz calls "appendix distinctus " at the middle of the margin of the 4th

abdominal sternite.

21. Halictus. sp.?— 1 2, Qazvin (P), 17th September.

A small insect, much rubbed, but it seems, when fresh to have been entirely

covered with dense silvery pilosity. The head and thorax, dark metallic green,

the abdominal segments carneous with yellowish margins. I cannot identify

it with any described species.

22. Halictus, dissidens, Perez.— 1 2 . Talish (P), 10th July.

23. Halictus mucoreus, Eversmann.—1 d" » 1 2 > Qazvin (P). 17th July.

24. Halictus mongolicus, Morawitz.— 1 2 , Am.ara (M), "on Acacia," 13th June.

25. Halictus sogdianus, Morawitz.— 1 2 » Baquba (M), 27th July.

26. Nomioides variegata, Oliver.—5 do, Amara (M), 9th- 17th September.
1 d , Amara, November.

12, „ 9th September.

This and also the following sp. occurred " on Zizyphus.''

27. Nomioides excellens, E. Saunders.—6 d d , Amara (M), 3lst August—
17th September.

1 2 , Amara (M), 17th September.

I have named these after comparing them with Saunders's Types. They are

much larger insects than any other Nomioides known to me.

{Tc be continued).
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FALCONRY-THE CATCHING OF HAWKS AND FALCONS.
Being a Supplement to " The Birds of Prey of the Punjab."

BY
C. H. Donald.
{With two plates).

I have frequently been asked whether Falconry is an expensive amusemsnt and
how best to make a beginning, so before going any further I shall endeavour to
answer the above questions.

The expense depends entirely on the individual. Like everything else,
you can make it as expensive as you like or as cheap as you like, but in'either
case it is not going to be done for nothing, and no Britisher in this country can
carry on entirely by himself, and must have at least one falconer to train and
exercise his birds and look after them generally. Plenty of time and unlimited
patience are essential adjuncts to the successful falconer, and the former, at
least, is not the usual cry of the European in India.

If it is intended to keep a large team of falcons and " do " the thing really

well, and mount your falconers, then it becomes an expensive sport, but the
writer well remembers the time when he indulged in a team of over a dozen
hawks and falcons, wiith but one falconer and a " chokra " to run the entiro

business, and even if the establishment, and the unsystematic methods of its

owner, were such as to cause acute pain and grief to good old Peter Ballantyne
and his ilk, had ho but seen us at work, they afforded no small amount of plea-

sure to the writer.

I was in a district where sport was fairly varied, but one had to go some dis-

tance to get it, and this could not always be managed, so we went on the system
of " something for everything." The love of seeing the birds at work was every-

thing to me, and if we could not go far afield for heron, lioubara and duck, well

there were always kites, crows, paddy birds, rollers, hoopoes, larks and such
like near at hand, and it would be a bad day indeed that some of the above did

not afford me a good morning's or afternoon's sport. One beautiful Sakar never

disappointed us, be the quarry kite or houbara, and a cast of Peregrines, and a

lovely Shaheen were reserved for the days we could get out to the haunts of

heron, houbara and duck. A cast of Laggars were ever ready to oblige when
crows or paddy birds were about, and a Merlin and a couple of Turumtis whiled

8iwa,y many a pleasant hour in the pursuit of small fry. Though the fry was small

the sport very often was grand in the extreme.

If £ s. d. had not been lacking the writer would have read up every old book

on the subject and combined the methods of the East and West, and indulged

to the full in the good old " sport of kings '' according to the teachings of the

many excellent books on the subject, but the ways and moans being extremely

short, a man and a boy was ail that was possible and a fairly good horse that

carried me on inspection duty, as well as out hawking, with equal regularity.

Since economy was the first consideration, it was ob\'iou3 that the purchase

of falcons and hawks, at fairs and bazaars, was out of the question, so the first

thing to do was to catch them. This not only proved pretty simple, but extreme-

ly fascinating and instructive. My falconer was an adept in the art of making

nets and nooses and we soon had all sorts of paraphernaha ready, and how many

miles I walked with the old fellow, over river beds, ploughed fields and over

every kind of abomination, I should be afraid to say. What was the result ?

I got so keen on simply catching birds that I was prepared to go on indefinitely

much to the disgust of the old falconer, who mildly remonstrated and asked if I

had only got him to catch birds or were they ever to be trained ? The " chokra
"

by then was mounting guard over some half a dozen birds, quite three of which

were only fit for decovs, being ancient tiercel's, bat ha\nng been caught, it went to

my heart to let them go again ! The counsels of the falconer prevailed an.l we
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set to work Avith a very fine young Laggar, and two Turumtis. In the meantime

I read up books and watched the old falconer. The joy of first seeing the Laggar

jump to the hand and thence to the lure and finally to see her mount and " wait

on " and stoop, time and again, as the lure was thrown out ! Then came the

time when she followed an old crow into the midst of a lot of grazing cattle after

quite a long chase and the way the crow took up a strategic position on the back

of a buffalo, and dodged under the animal as the falcon swooped down, from

above, and finally killed it in the open. It was all very exciting and I was fairly

" bitten " after my first real experience, and saw myself in imagination galloping

madly over the country in the wake of a cast of well trained Peregrines one day,

and watching a Saker rising rapidly behind a kite the next, and so on " ad lib !

"

However, in spite of the lack of means to do the thing right royally, my antici-

pations, or rather my imagination did not fall far short of realization, and old

Ealinda proved a gem and no mean exponent of the art of training falcons.

In spite of a very wizened body and a pair of stumps to do duty for legs, to say

nothing of grey hairs and beard, the old chap was marvellous. Whether I

galloped one mile or ten behind a falcon and her quarry, he invariably arrived

on the scene on his own flat feet in a most amazing way by the time the falcon

had been fed, simply bubbling over with endearing epithets if the quarry had

been accounted for.

I must apologise for this digression and merely brought it in to show that

even the keeping of half a dozen hawks need not necessarily be an expensive

item. I do not advise it, as a general thing and if only one falconer is available,

a couple of casts of good falcons, well trained and systematically hunted, will

ensure better sport than half a dozen, which cannot possibly receive proper care

and attention, and one cannot count on picking up a " Ealinda " every day.

The catching and training of falcons is, as I have already said, in itself ex-

tremely fascinating and I will start by describing some of the methods adopted

by falconers in this country, for catching birds.

The first and foremost is the " doguzza," which, as its name implies, is a
'' two yard " net. This is suspended between two sticks and stands up vertically

between the bird it is intended to catch and the bait, like a miniature tennis net,

and as the hawk makes for the bait it dashes through the net pulling it down over

it. The net is fixed to two rings which run on a string from top to bottom of

the sticks, and even if the sticks do not fall, the hawk dashing into the net, pulls

the rings upwards and forms a half closed bag of the net, in the centre of which

it struggles in vain. The " doguzza " is used chiefly for hawks, as they are usually

found among trees among which a good background can be found for the vertical

net. For falcons it is not nearly so successful, as a falcon, fljang low in the

open, sees the net against the sky line and swerves.

2. The next in importance is the " padam," which is made up of some 15 to

25 gut nooses, attached to httle wooden pegs, some .3 inches long.

The end of the peg is dug into the ground (and is sharp pointed for the purpose)

and the gut noose stands out in a hoop some 8 inches in diameter. These are

placed round in a circle just touching each other and the bait is placed in the

centre, A falcon swooping down to get at the bait, gets a leg caught in one of

the nooses. This is almost infallible for falcons, and in fact m.ost Birds of Prey,

but does not always work with a slow flying and cautious kite or eagle. These

birds will probably circle over once or twice and instead of swooping at an angle,

will come down vertically from above, pick up the bait and rise high enough to

get over the nooses.

3, The next in importance is probably a ball of nooses tied to the feet of a

decoy falcon, A little cloth ball, smaller than a tennis ball, with tapes attached,

will do very well. Into this ball are firmly sewn a collection of feathers of any
small bird, such as a mynah for instance, and in among the feathers are also

firmly fixed a number of horse hair nooses. The ball is then attached to the
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front of the decoy's legs, by means of the tapes, which are tied to the back of
the legs. The first four or five primary feathers of one wing are tied together,
so that the bird cannot absolutely fly away, and is only able to travel 2l;o 300
yards, with the help of the." throw " it receives from you. Go well out into an
open plain, preferably near some river, and watch your opportunity when there
are no big eagles about, and throw up the bird as" high as you can. Before it

has gone very far the chances are that some Peregrine, on the look out from
some distant tree or stump on the river's bank, will sae your decoy and take
the ball and feathers, for a nice little tit-bit and promptly give chase. It will

at once strike at the ball with its claws and get caught in one of the nooses. Be
careful no eagles are about or you will stand a very good chance of having the
poor old decoy, together with your ball and nooses, ca^-ried oS boiily.

4. There are many other more elaborate devices than the above such as the
" Jul," which is a line of vertical nets, placed along the top of a ridge in the
Himalayas, each net being glorified " doguzza " and the whole line anythinof

from half to one mile in length. These nets are suspended from branches of

convenient trees or from poles dug into the ground and are usually fixtures.

There should be a couple of feet of net to spare, on the ground. A string bfinof

passed through the last row of meshes, the ends of the string are tied to stake h

a foot or two off the ground, thus leaving a bag, made by the sag in the net, into

which any hawk striking the net, eventually falls and remains. If the net is

raised above the ground it does no harm to any thing except to the hawks which
it is intended to catch and to owls, but if the lower end touches the ground
as it often does, it accounts for more pheasants than it does for hawks.

A triangle, or three sides of a square, or a square, made by three to four " do-

guzzas " placed in position is another common form of trap for hawks. This,

known as " kothi," " phutti " or " thatti," and the " jul " are only intended
for Goshawks and Sparrow-hawks, and are fixtures.

In the former no bait is used as hawks hunting in the very early mornings fly

very low to the ground, and passing over a ridge dash into these nets. In the

latter a pigeon or chikor may be used as a bait, tied to a stake in the ground,

about the centre of the triangle or square, as the case may be, with a couple of

feet of string to spare. Another string attached to the branches of a tree in the

background, or a stake some eight or ten feet high may be fixed up behind the

nets and a long string tied to the top of the stake. The string then passes over

the bait and the other end is held by the man in hiding some little distance away.

Immediately over the bait another bit of twine is knotted to the long puUing

string and the other end of it to the bait. A pull on the long string raises it high

above the ground and Ufts the bait with it, making it flutter violently and attract-

ing the attention of some passing hawk, which dashes head long into one of the

nets.

The bow-net, as used by the old Dutch falconers of Valkenswaard, is not often

used in India for hawks, nor is the draw-net, though both these devices are

well known to bird catchers generally and used for catching other kinds of birds

such as Sandgrouse, pigeons, starlings, etc.

The simplest method of the lot, given the conditions and a bit of luck, needs

neither nets nor nooses, and was discovered by the writer quite by chance and

consists of nothing but a well grown wheat field.

I cannot vouch for it always acting, but I have found it most successful on

more occasions than one, with Steppe and Tawny Eagles.

On one occasion I had thrown up a decoy (A White-eyed Buzzard-Eagle)

with a ball and nooses attached to its legs, for a Peregrine, and the bird landed

in the midst of a heavy wheat field, with the Peregrine in full pursuit. A Steppe

Eagle arrived unexpectedly and went down into the field where the decoy had
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gone, the Peregrine flj^ng away. I ran to the rescue of my decoy and on arriv-

ing -within a few feet found the Steppe trying hard to fly off, but seemingly un- ,

able to do so. He had not been caught in the nooses and there was nothing to

impede his flight except the stalks of wheat, against which his wings struck

with violence each time he tried to flap them, and I had no difficulty in catching

him. On another occasion T tried the experiment deliberately with equal success.

Seeing a Tawny Eagle on a tree overlooking a field I dropped a dead partridge

where he could get a good look at it, on the road, and then, as if on second

thoughts, picked it up and flung it into the field and walked very slowly on,

keeping one eye on the Eagle. Sure enough, down he went, and as he disap-

peared out of sight, I rushed back and caught him without much trouble.

Still another simple method, which I have heard is frequently adopted on
the N. W. Frontier to catch big birds is to make, a hole in a mudroofed hut.

Through this thrust a fowl which is held by the legs from inside. An Eagle

seeing the fowl in difficulties comes down and binds and you push through your

other hand among the feathers of the fowl and grab the Eagle's leg, while some-

body runs up and catches him.

I have never tried the method, and the drawback to it seems to be the spare

leg of the Eagle. Well and good if you can catch both, but if the bird happens

to be a Golden Eagle for instance, and one leg only is caught, it would probably

end by a claw entering the back of your hand and the point coming out in the

palm, in which case it would probably be 3'ou who would let go first.

Ha^ving first caught your hawk, the next thing to do is to get it back home
without injuring some feathers. The simplest method is to have a varied assort-

ment of old socks and stockings, from which the foot has been cut off, and a

tape run through either end.

Pass the sock, or rather one end of it over the head and body, until the other

end is just clear of the head. Then draw the string over the nsck, fairly tight

,

so that it cannot slip over the wing joint, and tie the other end, after drawing

the string tight over the leg, end of wings and tail and you have a neat parcel

which cannot come to any harm, nor do you any harm.
Failing a supply of socks and stockings, take a handkerchief (for a small bird)

and tie a knot in the centre of one side. Now place the loiot directly below the

chin of the bird and draw up the ends over its back. Take a point where the

two sides of the handkerchief are just clear of the nape of the neck, probably

about 2 inches on either side of the knot, a,nd pin the two sides together, taking

care that the pin faces upwards and not towards the bird. Now take one end
and pass it round the back to as far as it will go down the side and then bring the

other end over in a similar way and pin it (a thorn will do if no pin is at hand)

over one of the wings. This secures the top end of the bird. Now take the

other end of tlie handkerchief and wrap the two ends round the wings, legs

and tail and tie a firm knot.

Having got your bird home put on the jesses, swivel and leash, a rufter hood, if

you have one, or an ordinai-y hood will do, then take the bird out on the lawn and
tie it to a peg in the grass, where it wont come to any harm by fluttering. The
dispositions of birds vary very considerably. One will flutter for a couple of

minutes, and then resign itself to the inevitable and sit quietly with drooping

head, and may even be taken on to the hand after a few minutes without much
trouble. Another again will flutter and turn over on to its back, and grasp the

hood with its claws, and incidently get one claw into its gape or mouth without

seemingly noticing it, and scream and fight for half an hour. The fighter is

generally the one that will settle down better in the long run and be easier to

deal with. The quiet one is often a siilker, which will refuse food and sidk

generally for sometime. Your falconer will probably wish to sew up the eyes

as soon as you get home, but the sooner this custom is abolished the better as it

is quite unnecessary. Personally, 1 do not think that there is much, if any.
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pain inflicted on the liird, if done piopeiiy, but it might not be done properly
always, and in any caise the whole idea is barbarons and horrible and not to he
encouraged.

As far as the actual training of the bird is concerned there are several good
books dealing with the whole subject, and each and every branch of it, and the
seeker after knowledge cannot do better than read up the chapters on Falconry,
in the Badminton Library, by the Honourable Gerald Lascelles or " Falconr/
in the British Isles " by F. H. Salvin and William Brodrick, whom I will

not insult by attempting to emulate.

Although I have done a good deal of falconry one way or another and 'tried

my hand at most birds from the Golden Eagle to the Hobby, I may here state
that I paid less attention to my birds from purely a falconry point of view than
I did from a naturalist's point of view, and was more interested in the bird itself

than in its training, and for that reason dabbled with all manner of useless

species, at least, useless to a falconer but interesting to me.
All eagles are most imsatisfactory and extremely difficult to train chiefly

owing to the fact that they can go without food foi' long periods.

The Spizaeti are the most easily tamed and trained, for they are not so bad in

the above respect as some of the others, but they are very slack hunters, lacking

in both courage and dash, for their size and strength.

The Golden Eagle is wanting in neither courage nor dash, but unless brought
up from a youngster and accustomed to a couple of meals a day, there is no
knowing when he will oblige by being hungry enough to even trouble to come to

the lure. Moreover, caught when he is full grown, he is a dangerous bird to

play with. Taken from the nest he is easily tamed and comparatively easy to

train, but flying " at hack " does not suit him in the way of really teaching him
to stoop, turn, and twist, with the result that when trained, he is likely to be

extremely slow on the wing and not fit for much. I could never get an Indian

falconer to take charge of a Golden Eagle for me. Old Balinda who had taken

charge of as many as three Hodgson's Hawk Eagles for me at one time, and trained

them with some success, so far as they are capable of success, absolutely

refused to have anything to do with a Golden Eagle, the very first one I ever

caught. I tried hard to get a Pathan to take over one for me, but in vain.

A Bonelli's Eagle I tried proved hopeless. Anjrthing running along the ground

he was good for, but once on the wing, he would take no further interest. He
was quite prepared to tackle every duck or barndoor fowl in the vicinity, but a

wild duck or a jungle cock had no atti'action for him whatsoever.

The Booted Eagle is much more amenable to training than any of the other

eagles, and gets hungry Avitliin a reasonable time, that is, forty-eight hours will

make him ravenous and very " sharp," but he is no good for anything bigger

than hares, and is slow and clumsy in turning.

All the true Eagles, excepting the" Golden, are not capable of catching anything

that flies, pro\aded it is not mained or sick, though they never fail to pursue a

hare when they get a chance, but how often one succeeds in catching even a

hare, it would be hard to say. I have only once seen one caught and that was

because the poor beast was simply set on from every side and had some three

kites and about four eagles of sorts after him. This was in the middle of the

Lahore race course early one morning.

In concluding these papers on the Birds of Prey of the Punjab, I would like

to re-iterate once more the fact they have only been written with the intention

of making identi^cation simpler, and by placing them in types with one or more

common characteristics in each individual common to that type, and ignoring

details, I think, and venture to hope, vhat I have been successful. The descrip-

tions and keys, for the most part have been copied, either in full or in part, from

the " Fauna of British India," Volume III, or from Hume's ^' Pvough Notes."

The descriptions therein given cannot very well be unproved upon, and to
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I

have attempted to have described the birds myself, would have altered the

wording but by no means improved either the description or the text, and
hence my copying " verbatim " from the works referred to.

The drawings in the accompanying Plates are from memory. I should have
preferred keeping them for some time until I was able to check them with actual .j

specimens on the wing, but to do so I should have to keep them over the winter,
\

when alone a number of the birds represented may be seen, which would make i

them too late for the next number of the Journal. On the whole, they describe ^

fairly well what they represent, except perhaps for some detail which may pos-

sibly be wrong, though the crudeness of the sketches net^d an apology to tha

members of the B. N. H. Society.

For explanation of Plates see Birds of Prey of the Punjab, Part VII
page 514 of this volume.
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FRESH-WATER CRUSTACEA COLLECTED BY Dr. P. A. BUXTON
IN MESOPOTAMIA AND PERSIA.

By

Robert Gtjrney, m.a.

{With two plates and two text figures.)

The Crustacea recorded in the following report were collected by Dr. Buxton
during 1917 and 1918, mainly in the neighbourhood of Amara in Mesopotamia
but a few collections were also made in North Persia and are included in the list.

My expectation had been that the district of Amara would have been a very
favourable one for Phyllopoda, and also that the Entomostraca would show a
distinct mingling of eastern and western forms, but these expectations have not
been realised. Only two species of Phyllopod are included in Dr. Buxton's
collections, and the remaining Entomostraca recorded are, with the exception

of Daphnia lumholtzi and Moina duhia, of a European type.

Between Basra and Amara there are immense areas of permanent shallow

marsh on either side of the Tigris, generally some way from the river. The
fauna of these marshes was sampled by Dr. Buxton at Azize, Kharaba (E. of

Amara) and at Ezra's Tomb on the Tigris between Amara and Basra. Though
15 species were taken at the latter place the fauna seems to be surprising! y
scanty. Dr. Buxton suggests that the scantiness of the fauna may be due to

the intense sunlight and high temperature of the shallow water during the day-
time in summer, or to the great daily fluctuation in temperature. With the

exception of this marsh most of the collections were made in temporary pools

where a varied fauna was not to be expected. In North Persia, on the

other hand, the conditions seem to be much more favourable, and the collections

from Resht and Enzeli contain a larger number of species than any of those from
Mesopotamia, though their state of preservation makes the identification of

some of them impossible.

I have not thought it necessary to give lists of the species included in the

various collections since, for the most part, they were made in temporary pools

and contained very few species. Two, however, seem to me of sufficient interest

to record in full, namely, those taken in the permanent marsh at Ezra's Tomb
near Amara and at Resht in North Persia.

Ezra's Tomb. 23.2.18.

A large swamp close to the Tigris with water from 2 to 4 feet deep. A broad

belt of reeds, with submerged water plants and extensive open water.

Daphnia lumholtzi, Sars. Several young ; few adults.

Daphnia longispina, O. F. M. Common, males present.

Simocephalus exspinosus, Koch. Common.
Scapholeberis mucronata (0. F. M. \ Rare.

Bosmina longirostris, O. F. M. A few.

Ceriodaphnia reticulata (Jurine). Rare.

Alona rectangula, Sars.

Alona costata, Sars.

Chydorus sphaericus (O. F. M.). Common.
Diaptomus vulgaris, Schmeil. Common.
Cyclops vicinus, Uljanin. Rare.

Cyclops agilis, Fischer-Sars. Raxe.

Canthocamptus staphylinus, Jurine.

21
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Cypris pubera, Muller.

Rotifera—Asplanchna sp.

Dinocharis pocillum (Muller).

Ascomorpha sp.

Resht, N. W. Persia. Ponds and ditches. March 1919.

At sea level, in thick forest of a very wet type.

Daphnia longispina, 0. F. M. Rare.
Daphnia pulex obtusa, Kurz. Rare.
Simocephalus vetulus (O.F.M.). Common.
Scapholeberis aurita (Fischer). Common.
Ceriodaphnia reticulata (Jurine). Rare.
Alonella excisa (Fischer). A few.

Chydorus sphsericus (O. F. M.). Abundant. Males and ephippial females
present.

Cyclops viridis, Jurine. Common.
Cyclops vernalis, Fischer. Rare.
Diaptomus—three species unidentified.

Canthocamptus staphylinus, Jurine. Rare.
Cypris virens, Jurine.

Asellus aquaticus, Linn.-Sars.

List op Species.

I. MALACOSTRACA*
Sesarma boulengeri. Caiman. (Ann. Mag. Nat. Hist. (9) V. 1920).

Fao, Persian Gulf, in brackish water.

The specimens from which Dr. Caiman's description was taken were collected

at Basra, in fresh water.

Potamon fluviatile var. ibericum, Marschall de Bieberstein.

Tula Rud (S. W. Caspian), Qazvin and Kermanshah (N. W. Persia).

Potamon fluviatile var ? Qalat Saleh, R. Tigris.

II. ENTOMOSTRACA.
1 . Phyllopoda.

Artcmia salina var. arietina, Fischer—Daday.

A large number of specimens of Artemia "s^ere taken in saline pools in the

neighbourhood of Amara, but among them no males were found. The number
of setae on the furcal rami is very variable, ranging between 12 and 2, the aver-

age being 8 on each ramus.

Apus asiaticus nom. nov.

Apus granarius, Sars. Ann. Mus. St. Petersb. VI. 1901, p. 4.

I have received from Dr. Annandale and from Dr. W. T. Caiman specimens
of Apus taken at Bagdad, and, though Dr. Annandale's specimens are small

and immature, I have no doubt that all belong to the same species. The adults

agree very closely with the species from Central Asia described by Prof. Sars

under the name of A. granarius, Lucas, but I am not satisfied that that name
is correctly appKed. M. Simon's description (Ann. Soc. Entom. France VI. 1886,

p. 446) is not very full and no figures are given, but he states that the flagellum

of the first leg exceeds the length of the dorsal shield, which is far from being the

case in Prof. Sars' species and my own. There are other differences also with
regard to the length of the furcal rami, which M. Simon also states are " prope
basin obtuse dentati baud setosi ", and the denticles on the sulcus of the dorsal

^ I am indebted to Dr. W. T. Caiman for the identification of these Crabs.
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shield which \nA. granarius Are few and very minute. In view of these differen-
ces I regard A. granarius, Sars, as distinct from A. granarius, Lucas, and for that
reason I have reluctantly introduced a new name.

Fig. 1. Last Abdominal Segment of Apus asiaticus O
. A=Dorsal view.

B:=Ventral view.

[Next Segments :—No. 3—11 spines, No. 4- 9, No. 5— 10, No. 6—9, No. 7—
9, "No. 8—11, No. 9—9, No. 10-9, No. 11—11, No. 12--11, No. 13—11.]

I was at first inclined to refer these specimens to A. dukianus, Dav, but
have had the opportunity of examining the type of that species, which proves
to be entirely distinct. The following measurements, together with figures of
the last abdominal segment, are given for purposes of comparison with the
description and figures of Prof. Sars :

—

.^3

o ^

Male

Female .

15

13

18
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12

35

27
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25

(Meas urem e'nts in Millimetres.)

12 44

44

10

The species is closely related to Apus numidicus, Grnhe which appears to range

from South Africa to Central Asia, but I believe that two or more distuict
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species have been confused under the name of A. numidiciis and hope to be able

to give reasons for this opinion on a future occasion,

Leptestheria sp.?

A number of specimens of Leptestheria were found in collections made at

Amara, and these I believe represent a species hitherto undescribed. In shape
of shell they closely resemble L. ticinensis, CrivelU, but the arrangement of

spines on the post-abdomen is quite distinct and unlike that of any species known
to me. Unfortunately Dr. Daday has published in the Hungarian language
short diagnos3s of a number of new species oi Leptestheria (Math. Term. Ert.

1913), and, as these diagnoses are unaccompanied by figures, they are unintel-

ligible to me. Until Dr. Daday completes his monograph of the Conchostraca

in a language generally understood, the existence of this Hungarian synopsis

effectually limits the study of the group to those who can read this difficult

language.

Baird (Proc. Zool. Soc. 1862, p. 148) has recorded the occurrence of L. dahala

censis, Rupp., together with Estheria lofti, Baird, from pools by the river Tigris

near Bagdad.

2. Cladocera.

Daphnia lumholtzi, Sars. Taken in November and December1917 in fire buckets
at Amara, and also in permanent marsh at Ezra's Tomb in February 1918.

In the former locality the adults had extremely short head spines, and the po-

sterior spine followed nearly the median line of the body, whereas in the young
the head spine was long and the posterior spine dorsally directed. Specimens
from Ezra's tomb were of typical form. The species is recorded from Australia,

East Africa, Egypt and Palestine.

Daphnia magna, Strauss. In flood waters at Amara in January and March
1918. Though males were present no ephippial females were taken. Found
also at Qazvin in N. W. Persia.

Daphnia pulex, De Geer. The obtusa form of this species was taken at Resht
in N. W. Persia in March 1919.

Daphnia longispina. 0. F. M.
Ezra's Tomb, Mesopotamia, and at Resht. N. W. Persia.

Simocephalus exspinosus, Koch.
Abundant at Amara in the moat of Fort Farm.
Simocephalus vetulus. 0. F. M.
Amara—in a disused well. Azize, Mesopotamia ; Enzeli and Resht, N. W.

Persia.

Scapholeberis mucronata (0. F. M.)

The hornless form of this species was taken in small numbers at Ezra's

Tomb (February 23rd, 1918 ).

Scapholeberis aurita (Fischer).

Common at Resht, N. W. Persia.

Ceriodaphnia reticulata, Jur.

Amara and Ezra's Tomb ; Resht and Enzeli.

Moina rectirostris, Jur.

In flood pools at Amara. Common.
Moina dubia^ Richard.

A few specimens of this species were found in a collection from the moat of

Fort Farm, Amara.
In some respects these specimens are intermediate between M. dubia and

M. micrura, Kurz, since for example the postanal part of the postabdomen is

considerably shorter than that of typical M. dubia. On the other hand the com-
parative length of the antenna, the total length of the postabdomen as compared
with the body, the presence of transverse rows of ciUa on the postabdomen and
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of a delicate comb on the claws sufficiently identify these specimens with M.
dubia. The following table will make the comparison clear :—
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Cyclops viridis, Jurine.

Irrigation runnel at Amara. Resht and Enzeli, N. W. Persia.

Cyclops vernalis, Fischer.

Resht, N. W. Persia.

Cyclops bicuspidatus, Claus.

Amara. The variety with 14 joints in the Antenna (C. lubbocki, Brady) was
taken in a disused well together with Cyprinotus incongruens, but the typical

form was found in flood water near the Sheikh's house (Bet Khodayer) at Amara.
Cyclops leucharti, Claus.

Amara. In small numbers in several collections.

Cyclops crassus, Fischer-Sars.

Amara. In the moat of Fort Farm.
Cyclops albidus, Jurine.

A single male was taken at Kharabah Marsh and two females at Azize, both

these localities are in the great permanent marsh east of Amara.

Cyclops agilis, Fischer-Sars.

Ezra's Tomb, Mesopotamia, and Enzeli, N. W. Persia.

Cyclops affinis, Sars.

A single mature female taken at Azize, Amara.

Cyclops bicolor, Sars.

EnzeU, N. W. Persia.

Cyclops diaphanus, Fischer.

Amara, in flooded ditches, and at Gantra Sarut on the E. bank of the

Tigris between Aligharbi and Amara. Prof. Sars (Crustacea of Norway) has

identified C. diaphanus, Fischer, with C. nanus, Sars, but it seems to me that

Fischer's description is so scanty and ambiguous that it is advisable to follow

the interpretation placed upon it by Claus, Schmeil and others and to apply

this name to the species of Cyclops fully described by Claus first as Cyclops mi-

nutus and later as C. diaphanus, Fischer. Cyclops nanus, Sars, is a very distinct

form closely related to C. languidiis, Sars, and a transfer of the name diaphanus

to it will, in my opinion, only lead to confusion.

Cyclops huxtoJii, n. sp.

Body robust, the cephalothorax slightly longer than the abdomen ; epimera

of the thoracic segments 1-3 not prominent. Segment 4 somewhat produced

laterally. Genital segment of abdomen broad and slightly exceeding the length

of the 3 following segments. Anal operculum fringed with minute denticles.

Ventral surface of genital segment marked with lines of very minute cilia.

Furcal rami long and slender, equal in length to the 3 preceding segments, and
not divergent. Lateral seta inserted a little behind the middle of their length.

The outermost apical seta slightly shorter than the innermost ; the two inner

setae of nearly equal length, the inner one less than twice the length of the furca.

The first antennae consist of 11 joints and are considerably shorter than the first

segment of the thorax. The eighth joint bears a sensory rod. Comparative

length of joints as shown in following formula:

—

20. 6. 13. 5. 4. 9. 15. 14. 8. 9. 11.

123456789 10 11

Swim.ming legs with all rami two-jointed. The second joint of the

exopodite of the first leg bears 3 spines, while that of each of the three

following pairs bears four. The endopodite of the fourth leg bears at its apex
a single long spine and a seta. The first joint of the fifth leg is not distinct, its

seta being apparently borne on the outer dorsal edge of the segment. The
second joint is of peculiar shape, short and broad, bearing a long seta on its

outer angle and a short spine on the inner side. This inner spine is longer in

the male than in the female. Length 1 • 1 mm.
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A few specimens of this species were taken in the river Tigris at Ama- a It
is evidently closely allied to C. diaphanus, Fischer-Claus, but is readily distin-
guished from it and from other species by the form of the fifth feet and of the
furca and receptaculum seminis. It resembes most nearly Ciiclops pnnamenftis
Marsh, the fifth feet of which have an almost identical shape", but it differs irl

size, general form of body and other details.

Cnnthocamptus staphylinus, Jurine.

A few specimens of this species, agreeing in all respects with the typical form
were taken at Ezra's Tomb, Mesopotamia, and at Resht, N. W. Persia. The
collections were made in February and March respectively. This is a northern
cold-water form, which largely disappears in summer in Europe, and its
occurrence under the climatic conditions of Mesopotamia is somewhat unex
pected and remarkable.

Diaptomus vulgaris, Schmeil.

Common at Ezra's Tomb : a single male taken at Enzeli, N. Persia. The speci-
men from Ezra's Tomb agree in every detail with the typical form as described by
Schmeil with the following exceptions : the antennae slightly exceed the lent^th
of the body ; the second basal joint of the left fifth foot of the male bears a
single narrow hyaline process ; the last thoracic segment of the female is slightly
asymmetrical. The species is distributed almost all over Europe, and a number
of races or elementary species have been described from south-east Europe. Its
occurrence in Mesopotamia and N. W. Persia is of interest as considerably ex-
tending its known range.

Diaptomus blanci, Guerne & Richard.

Amara, in irrigation runnels.

Originally described from Turkestan, this species has since been recorded from
Central Asia, Aral Sea and from India.

Diaptomus chevreuxi, Guerne and Richard.

Female :—Cephalothorax almost parallel-sided, the width about one-third
of the length. Last segment incompletely separated, with rather large, sym-
metrical, posterior lobes. Rostral filaments rudimentary. Abdomen slightly

exceeding half the length of the cephalothorax and consisting of four segments ;

the first, or genital, segment very short and scarcely dilated, without any trace

of lateral spines, but with a large flattened, dorsal expansion on the right side.

Furcal rami rather long and narrow, the width less than half the length, the

inner side without cilia.

First antennae reaching, when fully reflexed, to the posterior edge of the first

abdominal segment.

Fifth pair of legs without hyaline processes on basal segments or on first

segment of exopodite. Endopodite one jointed, about two-thirds of the length

of the first joint of the exopodite, bearing two short spines of unequal length

at its apex. Second joint of exopodite short and broad, with an unusually short

strong claw, denticulate on the side. Third joint absent, its place being taken

by a thick, bent, spine, at the base of which is a short denticle.

Length 3 • 3 mm.
Four females of this species were found in a collection from a dike beside

an ancient causeway at Gantra Sarut on the left bank of the R. Tigris between

Amara and Ali Gharbi.

Dr. Buxton noted that the species, when aUve, was of a scarlet colour.

This species has only been recorded hitherto from Algeria and its occurrence

in Mesopotamia is a matter of some interest as it is apparently absent from

intermediate countries such as Egypt where it might be expected to occur.

In Algeria it is found 'n ditches and other temporary waters, and the con-

ditions in Egypt would seem to be entirely suitable. Three of the specimens
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bear on the dorsal surface of the second and third segments of the abdomen

a cluster of enormous spermatophores, the adhesive material of which almost

covers and obscures the segments themselves.

Diaptomus, sp,

A collection from Resht contains three species of Diaptomus, but unfortu-

nately every specimen is badly damaged and I am unable to name any of

them. Of one species there are two male specimens of enormous size which

resemble Hemidiaptomus ignatovi, Sars, but both of them lack the prehensile

antenna and the fifth pair of legs.

4, Ostracoda.

Notodromas persica, n. sp.

A few specimens of a small species of Notodromas were found in a collection

from Resht (N. W. Persia) but the shells are so soft and distorted that a

satisfactory description of their shape cannot be given. Neither valve shows

any sign of spines. The outline figure given is taken from a mature female

which was comparatively undistorted, but, having regard to the softness of

the shell, too much reliance must not be placed upon it. The two sexes seem

to be alike in shape.

Fig. 2. Notodromas persica, n. sp.

1. Right shell of female. 2. Furcal ramus of young male. 3. Furcal ramus
of adult male. 4. First leg of adult male. 6. First leg of young male. 6. Pre-

hensile appendage of left side of male. 7. Prehensile appendage of right

side of male.

The second antennae consist of five joints only, the third and fourth being

fused. The arrangement of setae is as in N. monacha. The large seta borne on
the anterior lower corner of the second joint is as long as the next two joints

combined, extending to the apex of the limb.

The first maxilla of the male bears very large prehensile orangs. That of

the right side consists of an elongated stem, somewhat swollen at its base, and
a large sickle- shaped hook, denticulate at its extremity and bearing a broad
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triangular spine at its base. The appendage of the left side is shorter and
stouter, with two conspicuous knobs along its lower margin and with a slightly
curved, somewhat lamellar, hook.

The first leg, in immature specimens, has a large protuberance at the angle
of the penultimate joint, and a trace of this protuberance remains in the
adult. The furcal rami of one male examined are similar to those of N.
monacha, having a much curved shaft and three subequal setae at the end,
but in all other specimens, male or female, they are shorter and stouter, and
remarkable for the presence on the dorsal margin of a double tubercle about
the middle of its length. Probably, this, as also the form of the first leg, is

a mark of immaturity.

Length of shell '75 mm.
Height ,, '38 mm.
The description given above is, owing to the nature of the material, very

incomplete ; but the species appears to me to be clearly distinct. It resem-
bles N. entzi, Daday, in some respects, but differs strikingly in the form of

the prehensile appendages of the male and the form of the furcal rami.

Cyprinotus dentatomarginatus , Baird-Sars.

Amara—Fort Farm moat.
Cyprinotus incongruens, Ramd.
Kharabah Marsh near Amara.
The specimens examined differ from the type in having rather more con-

spicuous tubercles on the shell margin, but agree so closely in other respects

that I consider they should be referred to this species.

Eiicypris virens, Jurine-G. W. Muller.

Resht, N. W. Persia.

The identiiication of this species is rather doubtful, since the specimens were

so damaged that only a single shell valve was found intact.

Cypris pubera, G. W. Muller.

Amara and Ezra's Tomb, Mesopotamia. Enzeli, N. W. Persia.

Herpetocypris reptans (Baird).

Enzeh, N. W. Persia.

Potamocypris variegata (Brady & Norman).
Enzeli, N. W. Persia.

Ilyocypris hradyi. G. 0. Sars.

Amara.

25
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NOTES ON BIRDS FROM NORTHERN AND WESTERN PERSIA

BY

P. A. Buxton, m.a., m.b.o.tt..

Fellow of Trinity College, Cambridge.

{With a Map.)

The following notes are based on several small collections made by Officers on

active service in N. W. Persia in 1918 and 1919. The Society has lent rre skins

from the Cox-Cheesman collection, collected by Major R. E. Cheesman, t.a.r.o.,

while travelling from Baghdad to Tehran, and from Tehran to Enzeli in May and

June 1919, and a few very interesting skins collected by Capt. C. M. Ingoldby,

B.A.M.C., at Zinjan in Khamse and at Bandar-i-Gaz in Asterabad Bay. I am
extremely obliged to the Society for the loan of these specimens, and to Major

Cheesman for a copy of his very full notes. The majority of the specimens

which I examined were collected by myself in 1918 and 1919. Cheesman's and
Ingoldby's specimens and notes have been distinguished by the initials " R. E.

C." and " C. M. I." ; records and skins not so distinguished may be presumed

to be my own. Any record to which no date is given refers to the year 1919.

It is a pleasure also to acknowledge my deep debt to Lord Rothschild and

Dr. Hartert at Tring, to the authorities in the Bird Room of the British Museum,
and to Mr. H. F. Witherby and Dr. C. B. Ticehurst. I feel that I may congrat-

ulate myself that it has not been found necessary to describe a single new
sub-species. The value of the sub-species as a record of geographical or envi-

ronmental variation, and as a means of calling attention to what appear to be

species in the making, is a thing which few modern zoologists would dispute.

The description of sub-species from Persia, however, has done more than keep
pace with our knowledge of the avifauna, and it is to be regretted that the great-

est investigator of the birds of Persia, the late N. Zarudny, too often described

new races, without sufficient reference to the work of ornithologists in Western
Europe.

In this paper I always refer to a species by its binomial name, unless actual

specimens were obtained for comparison. This is perhaps an unnecessary

refinement for in most cases one could confidently give a sub-specific name on
geographical grounds. Though there is little that is unexpected in the present

paper I feel that it has value, partly because we resided some time in the

country, partly because as a result of our collecting a number of previously

described sub-species have now been critically examined and compared with
the great collections at Tring and the British Museum. As will be seen below
I have felt justified in sinking a number of sub-species described by Zarudny
and others.

We find that we have added but two sub-species to the Persian avifauna,

Galerida cristata subtaurica and Passer domesticus biblicus, and the first of these

only appears on the Persian list in substitution for G. c. caucasica. The most
striking thing about the fauna which we saw was the extremely sharp line of

division between the forests of Gilan and the semidesert plateau. This is dealt

with in some detail below, but is already well known, principally from Wither-
by's papers (1910). A point to which perhaps less attention has been directed,

but which is now quite clear, is the intimate connection between the fauna of

Persian Azerbaijan, or N. W. Persia generally, and that of Anatolia and Asia
Minor generally; this is exemplified by the following species and sub-species :

—

Petronia p. exigua, Galerida cristata subtaurica, Eremophila alpestris penicillata,

Acredula caudata tephronota and Anthoscopus pendulinus persimilis. The
following too belong to this distinctively Western element though they are rather
Syrian than Anatolian birds :

—

Passer domesticus biblicus, Ammomanes deserti

{fratercuius ?), Cettia cetti orientalis and Turdus merula syriacus.
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The political frontier between W. Persia and Mesopotamia coincides appro-
ximately with an important faimistic boundary, the boundary between the im-
mense Mesopotamian plain and the mountainous country of Kurdistan and
Luristan. On the latitude which we are considering (about lat. 34^ N) some of
the foothills of Persia the frontier into cross Mesopotamia and run N. W. as far
as the Fateh gorge on the Tigris ; these hills are the Jebel Hamrim : on the
whole, however, the political frontier divides the palms of Mesopotamia from
the scrub oaks of theKurdish hills, and we have used the political frontier to
divide our Mesopotamian collections, which are being worked out by Dr. C. B.
Ticehurst, from our Persian specimens which are the subject of this paper.
Cheesman, Ingoldby and myself all entered Persia at different times by the

ancient road which runs from Baghdad to Kermanshah and on to Tehran. The
first place at wliich a few birds were collected was Qasr-i-Shirin (about 1,000 ft.).

The gardens irrigated by the Hulawan river are the last place in which date
palms are seen, but I failed to find the Mesopotamian Bulbul (Pycnonotus leucotis

mesopoiamia), a bird which is closely associated with the date. The surrounding
country is covered with small red hills Avith a crumbling stony surface : charac-
teristic birds in autumn are a See See Partridge (Ammoperdix griseogularis

ter-meuleni), a Desert Lark (Ammomanes desertorum subspecies). Blue Rock
Thrush (Monticola solitarius transcaspicus), Rock Doves {Coluniba livia), and th<>

Wheatears {(Enanihe finschii barne.n and O. alboniger). A very pale fox was also

seen commonly. Ingoldby told me that in spring he saw the European Bee Eater
{Merops apmster) breeding, and in this and other respects the fauna is quite

unlike that of the great plain of Mesopotamia. The road from Qasr-i-Shirin

runs up the valley past innumerable little hills, and red ridges to Pa-i-Taq

:

from here it zigzags up the side of a very steep hill past Taq-i-Girreh to the

Karind plain at 5,600 feet. The region between Pa-i-Taq and the top of the pass

is clothed with a small scrub-oak with evergreen leaves, walnuts, brambles, etc.

Though most of the trees are only six feet high we are here and at Kermanshah
in woods inhabited by many of the birds which are characteristic of the Zagros

forests, for example the Persian Blue Tit {Parus co'ruleus persicus), the large

pale Rock Nuthatch {Sitta neumayer dresseri) wliich is common on the bare

rocks of the Pa-i-Taq pass ; Cheesman shot also the desert Rock Sparrow

(Carpospiza brachydactyla). The See See, wliich as I have said was common at

Qasr-i-Shirin, belongs to the form found in Ears and in Mesopotamia {A. g.

ttr-meuleni) not to the form found in most other parts of Persia.

At the top of the pass the scrub-oaks are left behind, and we enter a long

narrow plain, the plain of Karind, shut in by high parallel mountains on either

side. This country is mostly under cultivation and is said to receive a higher

rainfall than the plains round Hamadan and Qazvin. Where it is not cultivated

it is covered with wild liquorice (Glycerrhiza). Cheesman saw Black-headed

Buntings {Emberiza melanocephala) and Red-rumped Swallows (Hirundo rufula

daurica) in May, and his record of a colony of white Storks {Ciconia alba)

breeding in a cUif above the village of Karind is particulariy interesting. In

winter (November 1918) I found the Karind plain singularly devoid of birds. I

only saw Ravens (Corvvs corax) and Magpies {Pica p. bactriam), and various

common ducks and waders along the banks of the Ab-i-Karind, and in the

gardens the Syrian Pied Woodpecker {Dendrocopus syriacus). Great Tit {P. m.

blanfordi), and Corn Bunting (Emberiza c. calandra). I climbed to the crest of

the Kuh-i-Nur, S. W. of Karind (8,000 ft.) and saw numbers of Chukor {Alectoris

graeca sub-species), as high as the ridge, Chaffinches {Fringilla c. coelebs) and

Yellow Buntings [Emberiza citrinella erythrogenys) in flocks up to 7,000 feet

and nothing else. It was extremely cold except at midday, but no snow had

fallen. From the top one saw ridge after ridge of hills all running N. W. & S.

E. and all thinly covered with scrub oak and bushes of various sorts. As I

have said many, perhaps most, of the birds of the Zagros forests occur here.
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Progress by Ford Van convoy gives plenty of time for collecting but I found

exceedingly little between Karind and Kermanshah. I saw four adult Great

Bustards {Otis tardus) in a little boggy plain at Harunabad among wild liquorice.

At Kermanshah I spent seven days (29 Nov.-5 Dec. 1918), and got a number of

interesting birds. The margins of the river, the Kara Su, are marshy in places

and held duck, common waders. Bittern {Botaurus stellaris) &nd Common Heron
(Ardea c. cinerea). There were plenty of Ravens (Oon/'MSCorax) and Sharpe's Crows

' on the outskirts of the town, and Lammei'geiers
(
Gypaetits harhatus) were com-

moner than I saw them elsewhere. Ploughing was in progress all over the

country side, but there was a striking absence of birds in the plains : I only

saw Sky Larks and a few Crested Larks. In the small wood immediately above
the town of Kermanshah I found a most interesting avifauna. Certain birds

represented the peculiar fauna of the woods of the Zagros mountains :—the

Blue Tit (Parns coeruleus persicus), and the Longtailed Tit {Acredula caudata

tephronota), which is confined so far as Persia is concerned to the S. W. ; pos-

sibly also the Wren, provisionally ascribed to Troglodytes t. hyrcanns, should be

identified with the almost unknown T. t. zagrossiensis, Zarudny and Loudon,
another S. W. Persian form. Other birds of perhaps less interest were abundant.

The Blue and Longtailed Tits moved about the wood in association with Persian

Great Tits (P. m. hlanfordi) : and Phylloscopus sp. Syrian Pied Woodpeckers,
Robins, Song Thrushes (Turdus p. philomelos), Blackbirds (T. merula syri-

acus), Cetti's Warblers, Grey Wagtails, Woodcock, Common Kingfishers, (Hal-

cyon smyrnensis,) and Eagle-Owls (Bubo b. nikolskii) were all seen several times.

Prom 26th to 28th May, Cheesman was in Kermanshah: he found Common Bee
Eaters, Sharpe's Crow and Cetti's Warbler breeding, the last two with young.

Between Kermanshah and Hamadan he obtained evidence of the breeding of

Caucasian Starling [Sturnus vulgaris caucasicus). White Stork, Swift {{Micropus

apus pehinensis). Crested Lark {Galerida cristata subtaurica). Black Kate (Milvus
migrans). Black-headed Bunting, Hoopoe

(
Upupa epops epops). I was at Asa-

dabad for five days in early December 1918, detained by snow on the pass :

snow also fell in the camp and broke down some of the tents and we were
visited by very severe wind. The only birds I could find were several Starlings

(S. vulgaris subsp.), and Eversmann's Redstarts [Phcenicurus erythronota), one
Wren, one Crested Lark, one Little Owl and three Magpies. On the Asadabad
pass, and later on the Aveh pass I saw Snow Finches (Montifringilla nivalis)

between 7,000 and 9,000 feet, on both occasions injDecember 1918.

At Hamadan (6,000 feet and over) I remained two days, (11th and 12th Dec-
ember 1918), and in spite of brilliant weather only saw Great Tits, Goldfinches

{Car duelis c. harmsi), Syrian Pied Woodpeckers, Crows (probably C. c. sharpei),

and House Sparrows, all common ; a few Eversmann"s Redstarts, White Wag-
tails {M. a. dukhunensis ?), and Magpies ; one Raven and one Crested Lark.
It appeared to me that Aveh would be a good centre for collecting ; the
mountain above it would be accessible, and also the broken red foothills running
down to the plain, and a considerable stream : unfortunately I only remained
there a few minutes.

Qaz^'in in December 1918 and January 1919 was most unpleasant, but at any
rate showed one which species could endure the cold (down to 10'* F. and some-
times 0'^ F. at night), and the wind, which was sometimes terrific, and the snow
of which there was only a little. The following birds were fairly common.
Rook {Corvus frugilegus), Persian Wagtail {Motacilla alba persica) (of which no
specimens v/ere obtained), House Sparrow {Passer domesticus biblicus), Great
Tit (P. m. blanfordi). Black Kite (sp ?), Griffon Vulture {Gyps fulvus) : the
following were seen rarely. Raven, Magpie, Grey Wagtail, Goldfinch (C c.

h'irmM), Common Snipe {Gallinago coelestis), Crested Lark, Linnet {Acanthis
linota fringillirostris) and Chukor : the following once only, Eversmann's Red-
start, Syrian Pied Woodpecker, Golden Eagle {Aquila chryscetus), and Song
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Thrush. That is to say I only saw a. score of birds in thirty days, most of them
rarely. The paucity of the Avinter avifauna may be compared with what
McGregor found at Erzerum in midwinter.

I was in Qazvin again from mid-July till the end of October, and concluded
that it is an unpleasant place at the best of times, less so in summer than
winter. It appears that several birds breed in Qazvin, but leave it before
mid-July, that is to say when it become dry and intensely dusty. I never saw
the grey-backed Warbler (Mdon galactot'^s familiaris) nor the Black-headed
Bunting (Emberiza melanocephala.), both of which we know breed here ; nor
did I see Cuckoos though Cheesman noticed then a few weeks before.

Migration through Qazvin in autumn is not very noticeable, but my obser-
vations were rendered incomplete by malaria. Xo conspicuous movements
were observed in spite of the fact that birds were concentrated in the gardens.
Cheesman collected at Tehran and Gulhek (from below 4,000 feet to above

6,000 feet) between 6 and 18 June and found the following species breeding,
or feeding fledged young :—Sharpe's Crow, Magpie, Nightingale {Liiscinia

megarhi/nchaafricana),'B\ackhird{T.77i. sijriacus). Olivaceous Warbler {Hypolais
pallida elcBica), Great Tit (P. m. blanfordi). Holler (Goracias garndus sub-sp.),

Common Kestrel (Falco t. tinnunculus), Scops Owl {Otus scops pulchellus), and
a number of common birds. He climbed the mountain immediately N. W. of

Tehran on 14th June and reached a height of about 12,000 feet. He observed
the follomng birds :—up to 6,000 ft. Cetti's Warbler and (Enantlie p. ples-

chanka ; up to 8,000 ft., Nightingale and Blackbird ; up to 10,000 ft. Chukor
(Alectons graeca) ; up to 11,000 ft. Rock Sparrow {Peironia p. exigua) ; up to

12,000 ft. Meadow Bunting (Emberiza cia par) and Grey-necked Bunting (E.

bucfianani). Red-fronted Finch (Serinus pusillus), Shore Lark (Eremophila

alpestris penicillata), and Red-tailed Wheatear {(Enantlie zanthoprymna
ckrysopygia.)

Qazvin was our most northerly station in the Iranian highlands and the

terrain was typical of all parts of the plateau which we visited, so that this

description would apply almost equally well to the country surromiding Ker-

manshah, Hamadan, Tehran, or Qazvin. The plateau in these parts of Persia

hes between 3,500 and 6,000 feet above sea level ; it is crossed by numbers of

ranges of mountains running from N. W. to S. E. ; these mountains form

considerable barriers for they contain no great peaks, but consist rather of wall-

like ranges, and are not crossed by any low pass. In spite of this the plateau

fauna is very uniform, and so far as we know species are never limited to one or

other side of one of these ranges. The jjlains which He between these hills are of

width varying from five miles (Karind plain) to fifty miles or more. The soil

is light and extremely stony and it is fertile wherever water is obtainable :

boulders and outcrops of rock do not occur in the plains. Great areas are cul-

tivated as soon as the snow has melted, and at this season there is abundant

water coming down from the hill sides in stony bedded torrents many of which

are diy for eleven months in the year. The principal crops are barley and wheat

and the opium poppy is not grovm extensively in the part of Persia which we

are considering. A little rice is grown near Qazvin in relatively low-lying places,

but I beheve only one crop is obtained in the season.

In the spring the whole comitry is a blaze of wild flowers, a great number of

species blossoming simultaneously soon after the Persian New Year's Day (March

25). Insect life is also concentrated at this season, and as I have said some

of the summer birds which resort to the plateau to breed appear to remain there

the shortest time possible, and depart before the middle of July, presumably

as soon as their young are fledged. Before June is out the land is parched and

the plants look "like herbarium specimens, and they remain in this condirion

becoming more and more abraided by wind and dust till the rain and snow falls

about Christmas time. During summer violent winds and dust de^als are
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prevalent in many places, and as they are loaded with dust and grit they add

greatly to the discomfort of life. Rain and snow fall in winter and spring,

and snow hes for weeks on end in January and February except in the lowest

parts of the plateau. Apart from precipitation, water is carried from the hills

far into the plains by under-ground tunnels known as Qanats, which are cons-

tructed by sinking a chain of wells in a line sometimes twenty miles long, and

connecting the bottoms of the wells by a nearly horizontal tunnel. The wells

are stone lined and frequented by Rock Pigeons and Rock Sparrows. The

water channel reaches the surface far out in the plain and irrigates vineyards

and groves of trees and gardens. In such places nearly all the European fruits

and vegetables are grown. The sides of the irrigation runnels are planted with

poplar and plane trees which constitute practically the whole of the timber

and wood fuel of the country.

The high dry and stony plateau which I have described is limited on the

north by the chain of the Elburz. These mountains are bare and rocky on

their south side, but thickly afforested on the north, the side which receives

an almost perennial rainfall from the damp winds which below across the Cas-

pian. The frontier between the forest and the desert is extremely sharply defined

and the transition between the two faunas and floras is probably one of the

most sudden that can be seen in any country. I was so fortunate as to stop

several times at Menjil, a point at which this frontier may be studied. Menjil

(alt. 1,200 feet) is in the desert or semi-desert country, but so close to its edge

that in two hoiurs one can walk into the forest. I passed rapidly through Men-
jil in January, but was there for a few days in March and April and also later

in the summer. In the fields and among the stones Crested Larks bred

;

probably Sky Larks, Linnets and Corn Buntings bred also. Choughs were
about in flocks, and Griffons, Egyptian Vultures {Neophron percnopterus) and
Lammergeiers were fairly common. See See {A. g. griseogularis) and Chukor
were abundant among the rocks, and I shot the small Rock Nuthatch (Sitta

r. rupicola) and the larger S. neumayer obscura without realizing how in-

teresting they were. Crag Martins (Riparia rupestris) and Blue Rock Thrushes
were common enough. Thus far the fauna was that of the stony desert and
the stony hills of the plateau. But when one entered the forest all these forms
were left behind and at once one found such types as the Cole Tit {Parus ater

gaddi). Nuthatches {Sitta europcea rubiginosa). Green Woodpeckers {Picus
viridis harelini). Meadow Buntings {Emberiza cia par). Jays {Garrulus glandarius

hyrcanus). Blackbirds {Turdus merula aierrimus), and Great Tits (P. m. major).

These are all of them species or sub-species which I had not seen before, and
as I afterwards discovered the first four of them are characteristic not of the
Caspian forests in general, but of the dry forests only. The great difference

between the dry and the wet types of forest has not I think been previously
noticed, but so far as the fauna is concerned it is of considerable importance.
I saw dry forest near Menjil and also at Noglabar. It grows on the slopes of

the hills and generally consists of mixed decidous trees, (mainly oaks with a
few beeches and other trees) scattered rather sparsely over well-drained ground.
Flowers are abundant in spring, blue anemonies, squills, &c., but in winter the
ground is frequently snow covered. The upper limit of this open forest is

reached at about 6,000 feet, where it is succeeded by thick beech-scrub. At
about 7,000 feet one emerges upon open turf downs with a few juniper bushes.
The great forest which we have now entered may be divided as I have said

into dry and wet belts, but this is a secondary matter. It is one continuous
forest circling the south end of the Caspian Sea, stretching from near Lenkoran
to Asterabad without interruption and presenting in every way a most marked
contrast to the desert region. It is scantily wooded on the hills, densely in the
maritime plain, and watered by a heavy rainfall distributed through most of
the months of the year.
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A list of nearly three dozen birds can be made out, each represented by a
different sub-species in the plateau and the forest. Generally the desert race is

pale or buff, as is so often the case. The forest race is either that typical
of central Europe, or dark and saturated in colour.

The road north from Menjil runs through dry forests past Noglabar until
the lowest of the foothills is passed, and before it reaches Resht it enters the wet
forest. This covers the flat country and grows from wet and frequently black
water-logged ground. Its altitude is very little above the Caspian level and it

is probably all of it below mean sea level. The trees are more luxuriant, more
closely packed and more covered with creepers than those in the dry forest.

In fact the general appearance is not unlike that of a tropical rain forest in
Equatorial Africa or the West Indies, until one examines the great trees and
finds that they belong to well-known European genera {Fagus, Abius,&:c.,) and
that the creepers which climb liigh into their crowTis are such well-knowTi things
as Clematis, Ruhus and Synilax. The wet forest is never under snow for more
than a few hours, though Woosnam encountered 2 feet of snow at Resht in the
first week of February. The men who inhabit this region of wet forest raise

great quantities of rice and deep-cut irrigation channels run in all directions: these

and the denseness of the forest and the intense wetness of everything make
exploration difficult. Until the war there was an extensive silk raising industry,

and plantations oi mulberry are common. Oranges and lemons are grown
here in profusion, also cherries and large garden strawberiies : there are one or

two experimental tea gardens. It appears that conditions are uniform as regards

cUmate, vegetation and animal life along the whole S. W. & S. shore of the

Caspian, and Satunin's (1905) account of the low-Mng marsh and forest of the

Talish is true in all essentials of Gilan and probably Mazandaran. Apart from
the forest there are the lagoons, of which there is a fine example between Resht

and Enzeli. The water is brackish near the sea, but fresh on the Resht side.

The lagoon is fringed by reed beds and bramble tliickets and in places the shore

is flat and muddy. Similar lagoons are found here and there all along the

coast ; some are a few acres only in extent and are blocked with reeds, others

like Asterabad Bay and the Resht-Enzeli lagoon are ten or twenty miles across.

They are all at Caspian Sea level and in the majority of cases lie a few hundred

yards back from the shore. Between the lagoon and the sea is a tract of grazing

land with scattered low trees of the thorny Gleditschia, Whitethorn, Medlar, &c.

The actual sea coast at Enzeli, but not on the Talish is bounded by sand-dunes.

I myself spent seven months at Resht and Enzeli and travelled along the

coast from Astara to Enzeli : Cheesman was in Enzeli in June : Ingoldby was

in Resht and Enzeli in the winter and also at Bandar-i-Gez in Asterabad Bay.

Our ornithological results were frankly disappointing. This was in part due to

a so-called war with Kuchik Khan, a local insurgent ; this war lasted through

the spring and prevented one from lea\ing Enzeli during the nesting season

:

but apart from this the dense forest resembles similar country in most other

parts of the world and has an extremely poor fauna, at any rate in summer.

We saw enough of the lowlands and the wet forest to feel confident in recom.

mending travellers to get quickly away from Resht and Enzeli. The wet forest

is now fairly well known, not as a result of our work only, but of that of Zarudny

and of Woosman (Witherby 1910). The dry forest is more attractive and less

known and this applies particularly to the Talish hinterland, which would b3

most interesting country to \'isit. The Tahsh tribesmen have a bad nam? and

speak an almost unknown language, but I formed the opinion that they would

give little trouble if they were sure that the traveller were neither a Persian

official nor a Russian.

The following birds are all more or less common, and all resident round Resht

and Enzeli ; they indicate the extremely European nature of the fauna—
Sharpe's Crow, Magpie {P. p. bactriana), J&y, Chaffinch, Tree Sparrow {Passer
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montanus transcaucasicus). Great Tit (Parus m. major). Blue Tit {Parus cceruhus

raddei), Long Tailed Tit {Acredula caudata alpina), Robin (Erithacus ruheculor

hyrcanus), Song Thrush, Blackbird {Turdus merula aterrimus), Wren (Troglo-

dytes troglodytes sub-sp. ?), Great Spotted Woodpecker (Dendrocopus tnajor

poelzami). Black Kite, Sea Eagle (Haliaetus albicilla), Tawny Owl {Strix aluco).

Pheasant (Phasiamis colchicus talyschensis). The commonest winter visitors

in the forests are the Rook, Starhng (Sturnus vulgaris caucasictls and poltar-

atskyi). Goldfinch (Carduelis c. loudoni), Fieldfare [Turdus pilaris), Robin [E.r.

caucasicus), and Woodcock [Scolopax rusticola). The following species are

summer visitors and breed :—Osprey (Pandion haliaetus). Hobby [Falco s.

subbuteo). Roller (Coracias garrulus sub-sp. ?), Swallow (Hirundo rustica)

Nightingale {Luscinia megarhynchus africana), Ohvaceous Warbler [Hypolais

pallida elceica), and Red-backed Shrike [Lanius collurio).

In the reed beds around the lagoons the Common Cormorant (Phalacrocorax

carlo) and the Little Grebe [Podiceps nificollis capensis) are common and resi-

dent, also Montague's Harrier, Gallinule (Porphyrio poliocepJialus seistanicus).

Common Heron, three or four other Herons in all probability, and the

Moustached Sedge Warbler {Lusciniola melanopogon mimica). The Common
Kingfisher [Alcedo athis pallasii) is resident and breeds round the margin of the

lagoons. In summer the Purple Heron (Ardea purpurea) comes to the reed beds

and no doubt breeds, as also does the Great Reed Warbler {Acrocephalus aruji-

dinaceus zarudnyi). Some of the islands in the lagoon have extensive bramble

bushes among the rough grass, and in these bushes the Large-billed Reed Bun-
ting, {Emheriza pyrrhidoides Icorejewi), and the Reed Warbler (Acrocephalus scir-

paceus macronyx), and the Black-headed Wagtail (MotacH'a flava feldeggl) make
their nests. In winter the lagoon and its surroundings were alive with fowl.

On the open water and in the smaller marshes were immense numbers of duck,

geese a.nd gulls, the species of which are dealt with in the second part of the paper ;

also Coot (Fulica atra). Great Crested Greebe (Podiceps cristatus) and
Pygmy Cormorants (Phalacrocorax pygmcEus) ; on the mud banks small waders
of various sorts were never very common and never interesting ; in the marshes
and paddy fields one found hosts of Common Snipe, and large numbers of Jack
Snipe, and in the reed beds the most abundant bird was the Common Reed
Bunting (Emheriza s. scliceniclus). The open sea was generally thickly spattered

with duck in winter, specially the diving and maritime ducks : the sandy shore

was at all seasons disappointing. At any time of year it held Sea Eagles and
Common Cormorants, and on migration small numbers of waders, generally

common species, rested on it. The Lesser Ringed Plover (Charadrius duhius)

bred just above the level of the sea w^ater on sand vnth. a few small pebbles.

I sha.ll now discuss the species individually.

Comes corax, L.—The Raven was common round towns and villages from
Karind to ManjU in winter. In spring it retreats to the ranges of hills in which
it remains common. It was never seen North of Manjil at any season. The
specimens I obtained have failed to reach home.
Corvus comix comix, L.—Hooded Crow.

1 J , Qazvin—31st December 1918.

1 $ , Resht—23rd February 1919.

The Hooded Crow is no doubt a winter visitor to the S. shore of the Caspian.
I also saAv it in mid-winter at Qazvin, and I believe that mixed flocks of this
and Sharpe's Crow occurred there at that season.

Zarudny records the Hooded Crow as resident in the Caspian Provinces .

of Persia. I think that this must be an error, for we know that Sharpe's Crow
occurs there, but it is exceedingly desirable that some one should obtain a series
of breeding birds from the Caspian litoral and the plateau. (Wing 310 mm.
6 ; 300 mm. § ; culmen 52 mm. <5 ; 50 mm. 5 ).



BIRDS IROM NORTHERN AND WESTERN PERSIA, 851

Corvus comix sharpii. Gates.—Sharpe's Crow.
Imm. $ 8th June, Gulahek, Teheran. (R. E. C.)

Iris bhie-grey, feet black, bill grey-horn.

I have re-examined Woosnam's specimens from tlie South coast of the Caspian,
shot in March. Witherby is undoubtedly correct in identifying them as C. c.

sharpii. I take it then that the grey Crow breeding in the Caspian Provinces
is Sharpe's and not the Hooded Crow, in spite of Zarudny's statement that C. c.

comix is resident here. Crows which I believe were C. c. sharpii bred commonly
at Enzeli—lining nests 14 March, several nests still empty 10th April, feathered
young fell from nest 27th April. Young were flying about in numbers by the
end of May. In the plateau Cheesman found young fledged in nest 2.5th May,
Kermanshah, and saw them fljdng about 6th June, Teheran. We do not know
were the boundary lies between the breeding ranges of C. c. sharpii and C. c.

capellanus, which breeds in Mesopotamia, and which is always associated, in

my mind at any rate with the Date Palm.

Corvus frugilegus, L.—Rook.
A very few small parties of rooks were seen between Kermanshah and Qaz-van

in December 1918. At Qazvin they breed in numbers in the to-\\a"i, in plane

and poplar trees : presumably these rooks are C. f. tschiisii. Hart., but no skins

are available. The rook is abundant at Qazvin at all seasons.

Rooks are abundant at Resht and Enzeli in winter. They completely disap-

peared in the second half of March.

Colceris monedula, L.—Jac^kdaw.

Jackdaws appeared at Qazvin on 18th October 1919. They were completely

absent in summer, and bj' no means common in winter. I never saw them bet-

ween the frontier and Hamadan in November and December 1918.

The specimens seen appeared to belong to the race generally known as collaris

(Drummond), a name which must be replaced by the earlier Scemmeringii

(Fischer).

Pica pica bactriana, Bp.—Magpie.

1 J , Karind—November 1918.

2 5 , Resht—January Februarj'.

The Magpie was seen in all parts of Persia which we Aasited, from the frontier

to the Caspian. It was common in most of the gardens and small woods of the

plateau, and extremely common in Gilan ; in all places it appeared to be resi-

dent. Besides these specimens I have had the pleasure of examining a series

of twelve Magpies collected by Lieut-Col. J. E. B. Hotson, at and near Shiraz.

The wings of the males measure 198-208 mm, of the females 196-209 mm,
and one exceptionally small specimen 188 ; my male from Karind measures

207, and one female from Resht 190. It is evident that the great development

of white in the primaries is a more constant character than the broadly white

rump : the presence or absence of T\'hite at the bases of the chin feathers is

very variable, and useless as a sub-specific character. Though jNIagpies are

to some extent variable birds it should always I think be possible to separate

P. p. bactriana from the tvpical race, even if only a single skin is available.

Zarudny records the Magpie of N. &. W. Persia (the Caspian Province included)

as " P. pica ", that of S. & E. Persia as P. p. bactriana, but my Resht specimens

appear to be definitely P. p. bactriana.

Garrulus glandarius hyrcamis, Blanf.—Jay.

1$, 19th February (Wing 159 'mm.) Resht.

1 S , Tula Rud, Persian Talish, sea level, 6th July (wing 173 mm).

I found the Jay of Gilan and Mazanderan common in the dry forests on hill-

sides at Menjil, and Noglabar ; also in the wet forests round Resht and in the

equally wet forests of the Persian Talish below mean sea level.

26
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O. g. hyrcanus is quite different from 0. g. caspius, but their distribution

is very puzzling. We have skins of hyrcanus from Mazanderan shot as high as

6,500 ft. by Blandford (Brit. Mus.) and we know it occur? also as low as the

shores of the Caspian. Westwards it is common in many parts of Gilan, and

I obtained it at Tula Rud, in the Persian Tahsh ; Satunin (1912) recorded this

sub-species from the Russian Tahsh ; now the Russian and Persian Tahsh forms

one forest, continuous with the forests of Gilan and Mazanderan.

Satunin states that G. g. caspius and G. g. hyrcanus have "different distri-

bution in altitude in the Russian Talish "
; but d')e'j not state which occurs

above the other. However we know from my specimen that G. g. hyrcanus

occurs at sea level in the Persian Talish, so we must presume that G. g. caspius

is a bird of the high-lying forests of the interior. This is curious if it is the

case, for as I have said G. g. hyrcanus occurs ai high as 6,500 ft. in Mazanderan. •

G. g. caspius is unknown in Persia except fcr Zarudny's vague statement that

it is a "rare resident" in the region South of the Caspian, or apparently

from anywhere except " Lenkoran ", the type locahty. The only skins of G. g.

caspius I have been able to examine (one at Tring, two at Brit. Mus.) were

obtained from the dealer Tancre many years ago, and are labelled " Lenkoran."

They may of course have come from almost any distance up country.

Pyrrhocorax pyrrhocorax—(L.) Common Chough.

1 5 , Menjil—22nd March.

The Common or Red-billed Chough is apparently resident in places where

there are high crags ; Kermanshah and Menjil (P. A. B.) and Bisatun, 28th

May (R. E. C). The wing of this female measured 288 mm., the culman 49. mm.
The Alpine or Yellow-billed Chough was never seen.

Pastor roseus (L.)—Rosy Pastor.

Id, 25. Enzeli.—2nd May,
1 J , Enzeli.—14th June.

2d, Qazvin—19-20 June (R. E. C.)

Rosy Pastors appeared at Enzeli on 2nd May 1919 in flocks which consisted

of adult males and females. These small mixed flocks remained about until

18th June. The testes of the males shot on 2nd May and 14th June were very

large, and the ovaries of the females (2nd May) slightly enlarged. Presumably
the birds bred locally, but I entirely failed to find any evidence of their doing so.

Cheesman's males from Qazvin also had greatly enlarged testes though they were
shot from flocks consisting of adult males and females, which were eating the

white mulberries. At the end of July I saw large flocks of old and young birds

in gardens at Qazvin. It is surely ^ ery unusual for males and females of any
bird to be in flocks, at the actual breeding season. Mr. Stuart Baker informs

me that males and females of the common Indian Mynah (Acridothere.s irisiis)

flock in the early morning and late evening, even in the breeding season, and
that the Bank Mynah (A. ginginianus) does the same.

Sturnus vulgaris caucasicus,—Lorenz. Starling.

2 J J 2 5 . Resht—January February.
2 d , Enzeli—15th March.

1 2 , 1 imm. Kangavar—28th May (R. E. C).

12, Qazvin—20th June (R. E. C).

S. V. poltaratshyi, Finsch.

1 $ , Enzeli—15th March.
All my Starlings have been submitted to Dr. Hartert, who has determined

them as above. In winter Starlings are common in flocks at Qazvin --ind

fairly common at Resht and Enzeli : the last date on which I saw them in the
latter places was 20th March. They were entirely absent until 25th June when
flocks of adults and young appeared. Cheesman found 8. v. caucasicus breeding
at Qasr-i-Shirin, and feeding fledged young at Kangavar on 28th May. He
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also saw flocks of adults and juveniles at Qazvin on 20th June. A series of

breeding birds from any part of Mesopotamia or Persia is particularly desirable,

as a large number of very closely allied local forms have been described and ac

present we know very little about the variation of this species in any one locality.

Chloris chloris chloris (L.)—Greenfinch.

1 J , Noglabar—3rd March.
Greenfinches were common round Noglabar in early March and were

" singing ". I have no other record. The specimen agrees exactly with the

typical sub-species, which Zarudny has already recorded as resident in N. W.
Persia and the Caspian Provinces.

Carduelis cannabina fringillirostris (Bp. and Schl.) ( ? )—Zinnet.

4d', Qazvin—December 1918 and January 1919.

A race of the Linnet was not rare at Qazvin in December 1918, and January
1919 small flocks sheltering from the terrific wind in corners of gardens and
similar places. T saw Linnets at Resht in the winter and found them preparing

to breed at Menjil 7th April.

Zarudny records both C. cannabina fringillirostris and C c. cannabina as

breeding birds in many parts of N. Persia, from the N. W. to Khorassan. Har-

tert does not recoid C. c. cannabina in Asia at all. These birds are all much
paler on the upper parts than winter skins from Britain and Western Europe,

and can at once be separated from such skins. The wings measure only 81,

81, 82, 84 mm., wliich is less than the usual measurements of A. c. fringilU

rostris, to which race however I refer them by reason of their colour.

Carduelis carduelis hdrmsi (Zarudny).—Goldfinch.

2$, Hamadan—12th December 1918.

1 6 , Menjil—March.

^m^duelis carduelis lozidoni, Zarudny.
4 c5' , 2 5 » Resht.—January-February.

Goldfinches were fairly common in winter at Karind, Hamadan and othc

places along the road through the plateau ; they frequented gardens and were

generally seen in quite small parties, or even a pair only. They belonged no

doubt to the race which breeds in the plateau, and which Cheesman saw feeding

fully fledged young at Taq-i-Girreh, on 24th May. I also found the same race

at Menjil early in April in small flocks in the olive trees. Goldfinches are reported

to breed quite commonly at Qazvin. At Resht an entirely different race of

Goldfinch is found in the winter, frequenting the wet pastures in flocks numbering

many hundreds and often thousands. Most of these flocks left Resht in the

middle of March, but I saw one party at Enzeli as late as 14th April.

There is not the least difiiculty in separating these two sub-species, the one

which we believe to be resident in the plateau, and the other which occurs

in huge flocks in winter round Resht. The first is small, the wings of the females

from Hamadan measuring 75-76 mm., of the male from Menjil 77 mm.; the

colour of the back is grey-brown, and the rump grey, not white ;
one encoim-

ters great difficulties when one attempts to unravel the nomenclature of the

Persian Goldfinches in order to name this race. Dr. Hartert is of opinion

that they are probably Carduelis c. Mrynsi, Zarudny, described from specimens

shot at Baku in April ; I have seen no specimens from Baku, but at any rat«

for the present this name may be accepted for the plateau Goldfinch. The

sjTionomy of this race is complicated by the fact that Zarudny first described

it as '' Carduelis elegans brevirostris or C . elangans minor '' (1889); in 1893 he

referred to it as Carduelis minor, Zarudny; and in 1911 (b) he renamed it Acanthus

hdrmsi, because the names brevirostris and minor were both pve-occupied in the

genus. As it is a sub-species of the Common Goldfinch we must speak of it as

Carduelis c. hdrmsi. The second race that which occurs at Resht in winter,

is very similar to C. c. carduelis both in size and in the colour of the back, but
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the patches on the sides of the chest are dull brown, not red brown, and the red

of the head is a crimson red, not a fiery red as it is in the type. In both these

respects my specimens agree exactly with a short series labelled " C. c

loudoni, Zarudny" and collected by Baron Loudon himself in winter in

the Russian Talish, a forest district close to the Persian frontier, on the S. \"\ii.

side of the Caspian. The identity of this second race seems definitely esta-

blished, if we can presume that Baron Loudon knew the race named loudoni

by Zarudny. My specimens of C. c. loudoni have wing measurements as follows :

4c5' 77-81 mm. 2 9 77,78 mm. Three males collected by Loudon in the

Persian Tahsh measure 79' 5-81 mm., one female 76 '5. It is to be hoped that

members of the Society stationed in Persia will lose no opportunity of collect-

ing long series of Goldfinches at every time of year. At present it is well nigh

impossible to identify our specimens owing partly to the lack of others for com-

parison, partly also it must be owned to the number of races which have been

described by Zarudny. Apart from the races to which I have referred this

author has described blanfordi and iranensis from parts of Persia, and in his

paper published in 1911 he adds " C carduelis, C. c. volgensis, G. c. major, C.

minor, C. orientalis and O. caniceps orientalis " to the forms which either

migrate through or winter in various parts of Northern Persia. Small wonder
that sub-species are in bad odour in certain quarters !

Serinus pusillus (PaU.) Pied-fronted Finch.

IJ, Elburz Mountains near Tehran, 16 June (R.E.C).

The Redfronted Finch probably breeds in aU the gorges and bushy valleys

of the Elburz. We do not know if it is there in winter. I saw it at about 3,000

feet near Menjil on 27 March, Cheesman up to 12,000 feet in the mountains just

behind Tehran on the 16th June, "feeding on low ground plants near mountain
spring—crop and gizzard full of white kernels of seeds." (R.E.C.)

Fringilla ccelebs coelehs, L.— Chaflinch.

\(S, Kermanshah—30th November 1918. Wing 86 mm.
1 (5 , Resht.—26th February. Wing 92 mm.
1 cT , Enzeli—14th June. Wing 85 mm.
1 6 , EnzeH— 30th June (R. E. C.) Wing 85 mm.

The Chaffinch was common above Karind up to 7,000 feet on 26th November
1918, also at Kermanshah. I did not see it at Hamadan or Qazvin in midwinter.

In the lowlying Caspian Provinces it is abundant in winter (Resht, Enzeli) but
the great majority leave in the last part of March. No nests were found, but
the males shot on 6th June and 30th June (R.E.C.) were in full song with much
enlarged testes. I saw a large family party at Astara, in the Talish district, on
the Caspian litoral, on 3rd July.

Montifringilla nivalis (L.)—Snow Finch.

I saw Snow Finches in December 1918, always above 7,000 feet, on the Asada-
bad and Avah Passes. It is interesting to see how high this bird remains even
in winter in spite of the snow and the wind.

Petronia petronia exigims (Hellm.).— Rock Sparrow.
1 d , 1 2 , Toehal, Elburz Mts. near Tehran, 16th Jmae. (R.E.C).

This race of the Rock Sparrow was observed by Cheesman breeding in high

cHffs, at from 8,000—11,000 feet. The wings measure S 100 mm. and 2
98 mm, so that the measurement agree with P. p. exiguus, which has already been
recorded by Zarudny and Harms (1913) from this part of Persia, but not other

parts : it is the form which occurs in the Caucasus and Armenia.

References to "Zarudny'" and to "Hartert'' when not followed by a date
refer to Zarudny's paper 191], a (see Bibliography) and Hartert's Vog. pal. launa.
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Carpospiza brachydactyla , Bp.—Desert Rock Sparrow.
The Desert Rock Sparrow was noticed by Cheesman at Taq-i-Girreh, " evi-

dently breeding " on 24th May.

Passer domesticus domesticus (L).—House Sparrow.

2(^, 1 2, Enzeli. March.

Passer domesticus biblicus, Hartert.

7 $ ,
Qazvin—January.

1 2 , Qazvin—January.

The House Sparrow of the South Coast of the Caspian except perhaps the
Eastern end, belongs to the typical race. Apart from the above 2^, 1 $ , I have
examined 4 (5* , 1 $ in the British Museum collected by St. John and by Woos-
nam. Wing of males measure 74-77 mm. and all are grey cheeked with the
exception of one (S collected by Woosnam on the " S. Coast of the Caspian Sea."
As Woosnam traversed the coastal country as far east as Bandar-i-Gaz in Astera-
bad Bay, this single white cheeked specimen (wing 75), may have come from the
extreme S. E. Caspian. Hartert (p. 148) suggests that in Transcaspia we may
find intermediate stages between P. d. domesticus and P. d. indicus. It will be
seen that I disagree with Witherby (1910) who records Woosnam's specimens
as P. d. indicus. Zarudny (1913) has already recorded P. d. domesticus &nd
intergrades between it and P. d. indicus from Gilan and Mazandaran.
The House Sparrows collected at Qazvin from flocks frequenting stables in

midwinter are larger than those from Gilan. The whole upper surface is much
more unicolorous than that of either P. d. indicus or P. d. domesticus at the same
time of year. In this respect they agree with winter skins from Palestine, and
as their wings measure 79-83 mm. (average 80-25 seven males) I record them
without hesitation as Passer domesticus biblicus, Hartert, a bird at present only
known from Syria and Palestine. Zarudny records P. d. indicus as the prevalent

sparrow in N. W. Persia exclusive of the Caspian litoral. His paper was
published before Hartert described P. d. biblicus but he should have avoided
this error as the sparrow of this region is grey-cheeked and large P. d. indicus

is small and nearly alwaj-s white cheeked. House sparrows are common but
not abundant in the towns of North Persia. I never saw any sign of their inter-

breeding with the Spanish Sparrows near Enzeh. I have already recorded (1920)

that hen House Sparrows were feedin g their young near Enzeli on the very
prevalent larvae of the painted Lady Butterfly {Vanessa cardui) ; one might
have supposed that so spiny a larva would be distasteful, but they appeared

to choose it in preference to other abundant insects.

Passer hispaniolensis transcaspicus, Tschusi.— Spanish Sparrow.

1 $ Enzeli—March.

The Spanish Sparrow was resident at Enzeli, but only in very small numbers:

it frequented isolated fisherman's huts along the sea shore.

Passer montanus transcaucasicus , Buturlin.—Tree Sparrow.

2 $ , Resht—February.

1 ^ , Enzeli—June.

1^, Enzeli.—June (R.E.C.).

This race of the Tree Sparrow was described by Buturlin (1906) from Akhal-

zikh. Zarudny and Harms (1913) state that the Tree Sparrow found all along

the S. shore of the Caspian from Lenkoran to Bandar-i-Gaz belongs to this race.

I have compared the above three specimens, also three collected by Woosnam
on the S. coast of the Caspian, and one from the Tortum river between Eizerum

and the Black Sea with a large series of the typical race. I find that they cer-

tainly are paler on the back when seen in series, but that the difference is very

slight and that there is some overlapping. I can detect no difference between

the two sub-species in size of bill, but the wings of these specimens are short
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(wings of males from Caspian provinces 66, 68, 69,69, 69, 72 mm, female 68). A
female from Tortum River 66. Hartert gives <J 73-76, $ 69-72 as measurements

of P. M. montanus. I have not been able to compare these N. Persian skins

with any from Caucasia, and provisionally refer them to transcaucasicus, Buturlin,

relying on Zarudny and Harm's identification.

Tree Sparrows are locally common round Enzeli and Resht, and breed.

Emberiza calandra calandra, L.—Corn Bunting.

1 $ , Resht—January.

The Corn Bunting was seen at Karind in November 1918, and at Resht and Enzeli

in occasional small flocks from January to March. At Menjil on 7th April

it appeared to be paired ; I found no nest, and was not in the locality later in

the month.

Emberiza citrinella erythrogenys, Brehm.—Yellow Hammer.
2 ^ , 1 $ , Resht—January-February.

1^, Karind—November 1918.

This eastern race of the Yellow Hammer was first met with at Karind where

I found small flocks at the end of November. At Enzeli and Resht it is common
in winter, but I never saw it after the end of February. Zarudny states that it

breeds in the Caspian Provinces of Persia.

Emberiza melanocephala, Scop.—Black-headed Bunting.

1^, Karind—25th May (R. E. C).

Cheesman saw the Black-headed Bunting in May at Karind and found a nest

ready for eggs at Hamadan on the 30th. He also noted it as breeding at Teheran.

I was at Qazvin from mid July until the autumn and never saw the bird.

Emberiza hortulana, L.— Ortolan.

3$, EnzeU—28-30th April.

Small flocks of male Ortolans appeared at Enzeli on 28th April. Both sexes

were common in the bushes among the sand dunes tiU mid May, after which I

never saw them. They very likely breed on the slopes of the Elburz, but I do

not think do so in the lowlying coastal country.

Emberiza buchanani, Blyth.—Grey-necked Bunting.

{Emberiza huttoni, Blyth.)

1$, Tochal, Elburz Mountains, near Tehran, 16th June (R.E.C.).

I never met the Grey-necked Bunting. Cheesman's notes are :
—

" sings on

rocks, twice on one note then 2 or 3 times on a lower note easily recognized as

a bunting song. Several seen at 12,000 ft. , but not at lower elevations, and
only on bare mountain side with rocks and low vegetation. In distance is

indistinguishable from E. hortulana : organs advanced, apparently breeding."

Emberiza cia par, Hartert.—Meadow Bunting.

2 (J,
Menjil—27th March.

1 J , Menjil—15th July.

1$, Elburz Mts., Tehran 12,000 ft., 16th June. (R.E.C.)

I found this race of the Meadow Bunting above Menjil, both in open oak forest

and also above the tree-line among Juniper bushes (7,000 ft.). The birds were

paired, 27th March. Cheesman's specimen was shot at 12,000 ft. and contained

"an unformed egg in the ovary. Iris brown, bill dark horn, legs light horn."

The specimens agree with the type of E. cia par at Tring.

Emberiza schoenidus schcenidus (L.) Common Reed Bunting.

1 , 2 $ , Resht and Enzeli. February.

The Common Reed-Bunting was common in reeds and bramble bushes round

the lagoons in winter. The birds disappeared during the last fortnight in March



BIRDS FROM NORTHERN AND WESTERN PERSIA. 857

and had not apparently returned when I passed through Enzeli on 31st October.
These specimens have been examined by Dr. Hartert who says he cannot separate
them from typical E. s. schaniclus.

Emberiza pyrrhuloides korejewi (Zarudnv.)—Large-billed Reed Bunting.
3$, 2$, Enzeli—18th ApriL27th June.

2^, (1 imm.)—Enzeli 28th June.

This race of the Large-billed Reed Bunting, which is already known from
Seistan and Syria, was first noticed at Enzeli on 17th April. The birds frequented
bramble bushes on the reedy islands of the Enzeli lagoon and were common.
I took a clutch of 5 eggs half incubated on 27th June and next day Cheesman
shot a young male in first plumage. This clutch has been described by Jourdain
(1920). Zarudny only records ^. p. ^orejewt from Seistan and S. Baluchistan.

He records the typical race as resident on the Caspian litoral. Dr. Hartert has
however compared my specimens with some collected by Zarudny himself in

Seistan and refers them to E. p. korejetvi.

Ammomanes deserti, sub-sp ? —Desert Lark.

1 $ ,
Qasr-i-Shirin—24th November 1918.

This species of Desert Lark was quite abundant at Qasr-i-Shirin at the time

of my visit. I never saw it elsewhere.

The single specimen obtained is quite unlike any in the British or Tring

Museums. It is closest to A. d. fraterculus, Tristr, but is not so pale as that in

the same plumage, and the underside and wing coverts in my bird are very much
redder ; the bill is very short and thick. A specimen collected by Woosnam
in April at Ram Hormuz in S. W. Persia is indistinguishable from A. d. frater-

culus from Palestine, and this form also occurs at Takrit, R. Tigris, in summer
(C. B. Ticehurst.).

Galerida cristata subtaurica, Kolibay.— Crested Lark.

2$, 1$, Menjil—April, (breeding).

1 2 • Hasanabad—29th May, breeding (R. E. C).

2^, 2$. Qazvin—December 1918, and January 1919.

1,^, Qasr-i-Shirin—24th November 1918.

The specimens of the Crested Lark agree completely with two in the Tring

Museum from Eregli in the Cilician Taurus. Crested Larks from Eregli have

been described by Kollibay (1912) as Galerida cristata subtaurica.

These specimens show that O. c. subtaurica is intermediate in size and in colour

between G. c. caucasica, Tacz (Lagodechi, Caucasia) and G. c. magna, Hume
(Yarkand). It is darker than G. c. magna with the feathers of the crown and

back more darkly centered ; the streaks on the breast and sides of the neck

are also heavier than in magiva at the same time of year. On the other hand

the general tone is brown and buff as in magna, not grey as in caucasica. The

$ bills of subtaurica in dried skins are much darker than they are in magna.

Dimensions: wings 5 <^ 105-114 mm. (average 109) 4 $ 100-103 (average 101).

length of bill $ 16-17.5, $ 14.5-16.5 : of G. c. magna g 15.5-18.5, $ 16-18

mm. and G. c. caucasica cj 15-17, 9 15-16 mm.
Zarudny noticed that the Crested Lark of N. W. Persia was different from

G. c. magna in Eastern Persia, but he made the mistake of identifying it with

G. c. caucasica. Woosnam's specimens from Shalamzar, S. W. of Ispahan, and

from the Elburz Mountains are in the British Museum : they undoubtedly

belong to G. c. subtaurica. Witherby (1907, 1910) recorded them as G. c. magna,

a very natural mistake to make when skins from Western Asia were even scarcer

than they are now. On the other hand Witherby's skins from Ears (Witherby

1903) and Woosnam's from Ahwaz (Witherby 1907) are certainly not G. c.

subtaurica and his identification of them as G. c. magna can probably rest, for

the moment at any rate. So far as we know therefore G. c. subtaurica occurs

in N. W. and W. Persia, but not in other parts of the country.
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The Crested Lark was present and generally common at all the places we
visited in Persia, with the exception of the forests of Gilan and Mazandaran.

I once saw a small party at Resht, in January. It is tempting to suppose that

they were winter migrants of O. c. caucasica, Tacz, from Transcaucasia ; at any

rate I am sure that the Crested Lark is not a resident in the wet country round

Resht. Even in the windiest weather in mid-winter this bird can still be found

in the desert rotmd Qazvin. I found a nest with four eggs, the bird sitting at

Menjil on 31st March ; Cheesman noticed it " obviously breeding " at Hassana-

bad on 29th May.

Alauda arvensis cinerascens, Ehmcke.—Eastern Skj^ Lark.

1(5, Qasr-i-Shirin—24th November 1918.

1 J , Enzeli—1st March.

1 2 , Menjil—7th April.

1 2 , EnzeU—15th October.

The Eastern Sky Lark was observed in November and December at many
places between Qasr-i-Shirin and Qazvin ; in the higher places, Hamadan and

Qazvin it is distinctly rare at this time of year. I never saw the species at

Resht or Enzeli in the winter, but on 1st March small parties appeared on the

shore at Enzeli and in mid-October they were again common at the same place.

The bird does not breed in the low country which borders the Caspian. I saw
numbers of pairs of Sky Larks at Menjil on 7th April, and they were certainly

breeding among the young wheat, but I did not find a nest. The female shot

had an enlarged ovary.

EremopMla alpestris penicillata (Gould).

Irf, 1$ Elburz Mountains, near Tehran, 16th June (R. E. C).

One pair noticed among low plants on bare mountain side, 12,000 ft., organs

advanced, two half-developed eggs in ovary of females. These exceedingly

worn skins belong to E. a. penicillata (Caucasus and Asia Minor) and not to

E. a. albigula (E. Persia &c.); those in the British Museum collected by Woosnam
in the Elburz and at Ardal, S. W. of Ispahan, and in the Feridan district

N. W. of Ispahan are also penicillata. The presence of this bird in Western
Persia has already been recorded by Zarudny and by Witherby (1910), but

Hartert only records it from the Caucasus and Asia Minor.

AntJius pratensis (L.)—Meadow Pipit.

1 9 J
Qazvin— 1st January.

2 (5 , Resht—January-February.

1^ Menjil- 1st April.

The Meadow Pipit is fairly common in rice fields and pastures round Resht
in January and February. The last I saw was on 1st April at MenjU. I also

saw the bird once at Qazvin in January.

Anthus cervinus (Pall).—Red-throated Pipit.

1$, Enzeli—27th April.

I saw Red-throated Pipits in full breeding plumage on 27-29th April among
flocks of various subspecies of Yellow Wagtails. Very few were seen.

Motacilla flava feldegg, Michahelles {melanocephala, Licht).— Black-headed
Wagtail.

1 S , Enzeli—28th April.

Id, Enzeli—28th June (R. E. C.) (breeding).

The specimens are definitely M. f. feldegg and not M. f. melanogrisea.

I saw two or three Black-headed Wagtails at Enzeli on 17th March. I never
saw them again till 28th April when one male appeared among the thousands
of M. f. campestris, beema, and thunbergi which had then been frequenting the
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sandhills for a week. Through May I occasionally saw them amongst the
other sub-species and at the end of May they were obviously nesting among
brambles on the reedy islands of the Enzeli lagoon. Several pairs bred
without the least doubt, but I never found the nest. Cheesman shot one of
the males on 28th Jmie, the testes were enlarged.

Motacilla flava campastris. Pall.—Yellow Wagtail.
6 J, Enzeli— 17-27th April.

M. f. beema, Sykes.—Grey-headed Wagtail.

3d. Enzeli—22-24th April.

M. /. thunbergi, Billberg {viridis. Gmelui, borealis., Sund).—Sykes' Yellow
Wagtail.

5(S. Enzeli—24th April.

In the last ten days in April huge mixed flocks of the Yellow-headed, Grey-
headed, and Sykes' Yellow Wagtails appeared on the sandhills and grazing
grounds round Enzeh, M. f. campestris was the commonest, 31. f. beema and
M. f. thunbergi both common. About J or i of the total number of birds were
males. These flocks continued to pass through Enzeli throughout May. By
25th May | of the whole were females of various sub-species ; among the males
M. f. thunbergi was commonest, J/. /. beema common and 31. f. campestris quite

uncommon. A few Yellow Wagtails {31. flava sub-sp.) passed through Qazvin
7th September and onwards.

3Iotacilla cinerea. Leach.—Grey Wagtail.

Grey Wagtails are not rare in winter both in the uplands (Kermanshah
November 1918. Qazvin December 1918 common) and in the low country

round Resht. They were last seen round Resht in the third week in March.
Cheesman saw one male at Gulahek, Tehran on 11th June. No specimens were
obtained.

I do not know to which race the specimens seen belonged. Zarudny records

the Western 31. cinerea cinerea {31. b. boarula) and 31. c. melanope {31. boarula

melanope) from various parts of Persia, the first mentioned as a breeding bird.

3Iotacilla alba alba, L.—White W^agtail.

1 J. Menjil—1st April.

1 2 , Enzeli—27th April.

31. alba dukhunensis, Sykes.

1 $ ,
Qazvin—16th December 1918.

1 $ ,
Qazvin—ith January.

2^, Resht, and Enzeli—February March
1 $ , Qazvin—1st September

31. alba persica, Blanf.

\$, Tehran to Qazvin Road—18th June (R. E. C).

1^, Qazvin—1st September.

The correct identification of White Wagtails is always a difficult matter.

M. alba alba, the ordinary " White W^agtail ", is probably a migrant on spring

and autum passage. 3/. a. dukhunensis was the commonest form, and was

seen in winter all the way from the Mesopotamian border through Kermanshah

and Hamadan to Qazvin and on to Resht and Enzeli. At the last two loca-

lities it was not common in winter, but it became more frequent at the end of

February and was seen once or twice a week from then until I left the place

in July ; family parties were seen on 2nd June, and I think we may be prac-

tically certain that this sub-species nested in or near Enzeli and Resht. I was

27
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in Qazvin from the middle of July till the end of October, and never saw M. a.

dukhunensis until 7th September after which it became fairly common. 31. a.

persica is more easly distinguished in the field than as a skin. My notes state

definitely that at Qazvin it was commoner than the other race in mid-winter,

but as I have no skin to support this I suppose we cannot regard it as a definite

record. It appeared to be easily distinguished in the field by the much greater

extent of black on the sides of the neck even in winter. Cheesman's specimen

shot on the road between Tehran and Qazvin on 18th June is marked " fris

dark brown, bUl and legs black, organs advanced, evidently breeding "
; and

at Qazvin this form was certainly not uncommon, generally in family parties,

from the middle of July until the end of September. My only specimen was shot

on 1st September.

Sitta europcea rubiginosa, Tschusi and Zarudny.—Nuthatch,

l^. near Menjil—27th March.

I never saw the Nuthatch in the low forest round Resht Enzeli, but as soon

as one mounts the lowest slopes of the hill it becomes quite common, and is

often seen up to about 6,000 ft. which is the approximate height of the tree-

level. It is found particularly in the mixed forest in which the Persian Oak
is the predominant tree. Woosnam's specimens from Mazandaran and Gilan

belong to this race. Witherby referred them to >S. e. ccesia (1910), no doubt
because the original description of rubiginosa fails to point out the salient

features of the race. Buturlin (1916) points out that S. e. rubiginosa differs

from the other races of the species in not having white spots on the outer tail

feathers, in the dark colour of the upper side, and in the very dark chestnut

colour of the flanks ; he gives other and in mj' opinion less reliable characters

by which this sub-species may be distinguished. The bill of my male measures

18, the wing 80 mm.

Sitta rupicola rupicola, Blanford.—Rock Nuthatch.

1 $. Menjil—23rd March.

2 immat. Tehran—14th June.

Sitta neumayer obscura, Zarudny.

1 c? , 1 5 . Menjil—12th October.

Sitta n. dresseri, Buturlin {Sitta -syriaca tschitscherini, Auctt., notZar.)

1°. Qasr-i-Shirin—22nd May (R. E. C).

One of the most interesting results of our collecting is the re-discovery of Blan-

ford's Sitta rupicola. This is a small species of Rock Nuthatch, and it inhabits

the same ground as the larger S. neumayer sub-species in at any rate many parts

of Persia. In the N. of Persia the small one is represented by the form S. r.

rupicola, the larger by S. n. obscura and these two are mainly distinguishable

by size. In S. W. Persia they are replaced by two forms similar to one another
but differing entirely from all other Rock Nuthatches in the extremely pale

colour, the smaller being S. r. tschitscherini, the larger S. n. dresseri (-RTongly

referred to as tschitscherini by British authors). Very little is known of the

small species and ornithologists in Persia should lose no opportunity of studying
this bird and obtaining specimens of it ; its nesting habits are, I believe, entirely

imknown. Major Cheesman was able to say that there are differences in the

notes of the two ; we want also to learn whether they are often found on the
same piece of ground, as we know is sometimes the case ; and what type of

ground they affect if it is found that they do not generally live together. I

have recently discussed certain technical points about the Rock Nuthatches
of Persia (1920 b). Cheesman's specimen of S. n. dresseri is interesting as it is

proof of the occurrence of yet another characteristicalty S. W. Persian bird in

the country between the frontier and Kermanshah.
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Parus major tnajor, L.—Great Tit.

{Pariis tnajor caspius, Zarudny and Loudon).

{Parus major karelini, Zarudny).

3 d , Resht—February.

1 $ , Resht—March.
1 sex ? Resht—Januarj\

1 J . imm, 1 2 , Enzeli—June.

1 imm. EnzeU—June (R. E. C).

The Great Tit is a common resident in the low damp forest round EnzeU and
Resht, and also in the dry forest on the N. slopes of the Elburz. Young were
fljong in the third week of May at EnzeU. This series is entirely indistingui-

shable except by a slightly less size from long series of Parus tnajor major with
which I have compared it at Tring Museum and in ]\Ir. Witherby's coUection and
this conclusion has been independently arrived at by C. B. Ticehurst. The Great
Tit of the forest bordering the Caspian, was first described by Zarudny and
Loudon (1905) as a different sub-species under the name P. m. caspius: none
of the points on which they separated it appear to be reliable when a series is

examined, and these authors appear to have doubted whether it was reaUy
separable at the time when they first described it. Subsequently (1911a) Zarudny
replaced the name mspius by the name karelini, \^'ithout explaining on what
grounds he took this step. The wings of these specimens measure,,^ 70-74 mm.,
1267 mm., measurements which are consistently a few millimetres less

than those of Western European birds.

Parus major blanfordi, Prazak.—Persian Great Tit.

{Parus major zaijrossiensis, Zarudny and Loudon.)

3^, Kermanshah—November and December 1918.

3(^, Qazvin—December 1918 and January 1919.

1 5 , Hamadan—December 1918.

2$, 1$, Tehran—June (R. E. C).

I found this race of the Great Tit a common bird in gardens and small woods

in the plateau in winter, and Cheesman found it common in summer. He
shot a female at Tehran " out of a party of flpng young : it contamed one

egg complete so was apparently lajdng for a second brood " Prazak's type of

P. m. blanfordi came from Tehran, and 1 can find no difference between Chees-

man's three skins from this place and a series collected by Witherby in S. W.
Persia ; these last must on geographical grounds be the P. m. zayrossiensis

of Zarudny and Loudon. Both Witherby's and Cheesman's skins were shot

in summer and are so worn that it is not possible to form a definite opinion

on them alone ; fortunately, however, there are in England at present eight or

nine skins from Shush, Shiraz &c., (coU. B. N. H. S.) ; some of them are \^-inter

birds. C. B. Ticehurst has compared them with my series and we agree that

blanfordi, 'Pvs^zaJk,=zayrossiensis Zar. and Loud. The wings of my specimens

measure, ^s 72-77 mm., $s 72 mm. The conclusion then is that the typical

Great Ti f Continental Europe is found in the forests of Gilan, and presum-

ably in the TaUsh, and in Mazandaran. In the plateau we find a very distmct

larger and paler form which we now know extends from Tehran, Qaz\-in, etc.,

southwards and westwards to the Zagros country and Ears. All this was quite

correctly stated by Witherby in 1910, I cannot agree with Hartert's statement

( Vccj. x>al Fauna, Vol. I, p. xxxii) that caspius is a sjaionym of blanfordi the range

ot which he gives as Tehran, Gilan, Mazandaran, Astera1>ad and the Tahsh

woodlands.
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Parus cceruleus persicus, Blanford.—Persian Blue Tit.

1 $ , Kermanshah. 30tli Nov. 1918.

The very pale Persian Blue Tit was first seen as soon as one reached the scrub

oak country round Pa-i-Taq. It was fairly common in the small wood on the

out-skirts of Kermanshah. This bird is one of the typical birds of the oak woods

of the S. W. of Persia, and Pa-i-Taq and Kermanshah are about the northern

limit of its range.

Parus cceruletis raddei, Zarudny.—Caspian Blue Tit.

\$. Isex? Resht—January.

This race of the Blue Tit was described by Zarudny (1908) from Alazandaran.

Gilan and Asterabad, that is to say, from the great forest which runs all along

the S. coast of the Caspian. As he says the Blue Tits of this region are duller in

colour, and smaller than the typical race. My two specimens measure, the male,

wing 60 mm. tail 48 mm., and the unsexed specimen, wing 60 mm., tail 46 mm.,

Woosnam's specimens from the S. coast of the Capsian agree in these

characters. I have not been able to go into the question of the identity of P. c.

raddei and P. c. calamensis. At Resht and Enzeli this Tit is a somewhat scarce

resident, scarcer than either the Great Tit or the Longtailed Tit ; it occurs

also in the higher forest 1,—3,000 ft.

P. c. satunini is described by Zarudny in the same place from " Lenkoran,

Qazvin and the Mountains of Transcaspia ". There is nothing improbable in

the existence of a till-then undescribed form of Blue Tit in " Qazvin and the

momitains of Transcaspia ", or as one might sa.j, in the semidesert country

to the S. and E. of the forests inhabited by P. c. raddei : it is in the highest

degree unlikely that such a tit would descend from the very dry highlands

into the damp forest of Lenkoran, a forest moreover which is continuous

with "Mazandaran, Gilan, and Asterabad", the home of P. c. raddei. Un-
fortunately there are no specimens with which to prove or disprove the exis-

tence of Parus cceruleus satunini, the distribution of which seems so anomalous.

Parus ater gaddi, Zar. and Harms.^—^Cole Tit.

1 $ , 1 sex 3 Noglabar—3rd March.

1 sex ? Menjil—27th March.

The Cole Tit of the Caspian Forests has been referred to by Witherby (1910)

as P. a. phcBonotus, Blanford, which was described from oak forests near Shiraz.

Whitherby suggested that there had been some error in labelling and that the

skins had really come from the Caspian Provinces. This we now know not to

have been the case as Zarudny has re-discovered Blanford's race in the Zagros

Mountains. He finds this race constantly different from that of the S. Caspian

forests which he describes as P. ph. gaddi, stating that it diffei-s from P. pli.

phceonotus in the much browner colour of belly and flanks and much duller back.

I have compared Blanford's type of phceonotus with eight skins (Woosnam.

and Buxton) from the S. coast of the Caspian, and the forests on the N. slopes

of the Elburz, and I find that Zarudny was justified in separating P. a. gaddi

on its less rufous, more olivaceous back. Without a larger series of P. a. phaeo-

notus I am unable to decide whether the flanks and belly are browner in gaddi

than in this race. I can find no difference in size ; the only specimen of P. a.

phceonotus
( (^) in the British museum has a wing of 67 mm ; 3 ^ gaddi measure

67-69 mm, 4? 63.5-66 mm.
The Cole Tit of the Caspian forests is common among beech and oak trees on

the slopes of the hills ; Ingoldby found it common in such places near Bandar

-

i-Gez, I myself near Menjil and Noglabar. It is never seen in the damp,
low-lying forests round Resht and Enzeli.

Acredula caudata iephronota, (Gunther) (passekii, Zarudny).—^Long-tailed Tit.

1 $ . 1 unsexed. Kermanshah—December 1918.
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Acredula caudata alpina, (Hablizl.).

1^.2$, Resht.—Januaiy.

1 unsexed, Enzeli—February.

2 imm. Enzeli—30th June (R. E. C).
1^. Noglabar.—21st March.

1 imm. Tula Rud, Talish—8th July.

I first saw Long-tailed Tits at Kermanshah, where they were common in the
little oak wood on the edge of the town among parties of other species of Tit. The
birds from Kermanshah are separable from Long-tailed Tits from GUan by
the much paler colour of their upper sides. On the other hand they are not
separable from specimens from W. Turkey in Asia, and must therefore be called

A. c. tephranota, Gunther (1865), (Terra typica, Asiatic side of Bosphorus). Pas-
sekii of Zarudny described in 1904 from S. W. Persia is a sj-nonym.

I saw no Long-tailed Tits between Kermanshah and the great Caspian forests,

and this agrees with Zarudny. The moment one enters the forest which borders
the Casf)ian Sea, Long-tailed Tits are found ; thej' are common both in the

dry oak woods on hillsides at Menjil and Noglabar and also in the very wet
lowlying mixed forest roimd Resht and Enzeli. I found a nest ready for eggs

on 19th February at Resht, but never saw fledged young till the end of May
when they became common at EnzeH, etc.

This race, which inhabits Gilan and Mazandaran and the Talish is much
darker on the upper surface than A. c. tephronota. It must be called A. c. alpina

Hablizl (Pallas, Neue Xord. Beytrag IV, p. 49, 1783, from Gilan). I am inde-bted

to jMr. H. F. Witherby for pointing out the identity of the Long-tailed Tit of

W. and S. W. Persia with that of Asia Minor, and its distinctness from the form
which appeal's to be confined to the great forest which fringes the S. W. and
S. shores of the Caspian. The juvenile plumage of A. c. alpina is undescribed,

and Mr. Witherby has been good enough to draw up this description of it

from our specimens. " Brown like juveniles of A. c. caudatus on upper parts,

but not quite so dark, and centre of crown not white, but with onl}' a few narrow

white edgings to the feathers of centre of hinder part of crown ; chin and throat

pinkish-buff, not so pink as in glaiicognlaris and not extending down breast

;

throat with no black patch as in adult ; upper breast %vith brown streaks much
as adult, rest of under-parts whiter than in adult, and with no pink. Decidedly

darker than A. c. tephronota in same plumage."

Anthoscopus peiididinus persimilis, Hartert.

1^, 1 2, Khurramdurrah—23rd June (R. E. C).

Cheesman's skins appear to belong to this race, which is known (Hartert

1918) from EregU in the Cilician Taurus, Lenkoran on the west coast of the

Caspian and L. Uramiyeh. No doubt the Anthoscopus pendnlinus which Zarudny

records as breeding in N. W, Pei-sia belonged to this form. The wing of the

above male measures 53-5 mm, of the female 52 mm. Cheesman says " feeding

m popular trees, organs small. Another pail- was seen nith fljdng young.

Continually utters a shrill plaintive whine Uke a Reed Bunting. Sways from

side to side meanwhile. Iris dark brown, bill brown, feet plumbeous." I saw

a nest of some race of the Penduline Tit at Kermanshah in December 1918,

hanging from the tip of a willow twig.

Laniiis coUurio, L.—Red-backed Shrike.
u a -i .i

Red-backed Shrikes arrived at Enzeli in smaU numbers on 30th April and

remained through the summer. I found a nest with newly hatched young at

Tula Rud, Persian Talish in a bush on the shore of the Caspian on July 4th

No specimens were obtamed. This is regrettable ; they would probably

represent the little known Lanius collurio kobrjlini of Buturlm {fuscatus, /.ar.

non Lesson).
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Lanius senator^ L.
" Nest and fresh eggs, 24th May 1919, Taq-i-Girreh. Nest like that of collu-

rio, in small oak, neater than usual shrikes, built of wool and hair with stalks

of calvary clover with seed heads on it. Inside lined with white woolly flowers

of a plant like eidelwies, and spiders webs. One piece of newspaper and dead
leaf" (R. E. C).

Lanius minor, Gm.—Lesser Grey Shrike.

1 c?. Gulahek, Tehran—11th June (R. E. C).

"Paired, testes plus." It is curious that I never saw that most conspi-

cuous bird the Lesser Grey Shrike at Qazvin, though I was there from 17th

July until the end of the summer. I am almost convinced that a number of

the birds which breed in Qazvin, and no doubt in other places in the northern

part of the plateau move away from their breeding places by the middle of

July, just when everything becomes hot and dry and dusty.

Mvscicapa parva parva, Bechst.—Red-breasted Flycatcher.

1 (5 . Enzeli—April.

The above was the only specimen I saw of the Red -breasted Flycatcher.

]1was shot in a dense wood close to Enzeli.

Muscicapa hypoleuca semitorquata, Horn. {M. atricapilla semitoquata).—Pied
Flycatcher.

2 J , 2 9, Tehran—6th-10th June (R. E. C). " Organs very small."

This race of the Pied Flycatcher " Seems to catch most insects on the ground,

and occasionally on the branch of a tree—not seen catching them on the wing "

(R. E. C).

Phylloscopius collyhita abietina (Nilss.).—Scandinavian Chiffchafi.

2 J , 1 ? , Resht—February-March.
The Scandinavian race of the ChifichafE was the only one of which skins were

preserved. It was common through the winter at Resht and Enzeli. The wings
of the males measure 65, 66 mm, of the female 57 mm.

I heard the note of some race of the Chiffchafi at Enzeli from 15th March
to the third week in April. Zarudny records the Common Chiffchafi P. c. colly-

hita) as " breeding ( ? )
" in the Caspian region of Persia.

Lusciniola melanopogon mimica. Mad.—Eastern Moustached Sedge Warbler.
1 S . Resht—January.

1 sex ? Enzeli—March.
This Eastern race of the Moustached Sedge Warbler was locally common in

winter in reed beads at Enzeli and Resht and I saw it until the third week in

March. A very minor, but inconvenient " war " prevented my seeing the bird

after that. Zarudny records it as breeding in the region south of the Caspian,

Cettia cetti orientalis, Tristram.—Cetti's Warbler.
1 (5 . Kermanshah—30th November 1918.

1 d • Enzeli—6th February.

1 ?. Kermanshah—27th May (R. E. C).
1 d • Khurramdarrah—23rd June (R. E. C).

Apart from the above records Cheesman found Cetti's Warbler quite generally

distributed in all the places he visited in the plateau in May and June. At
Kermanshah he found a nest on 27th May " in a thick rose bush one foot from
ground on a bank ; neat and strong, made of grasses lined with hair. It con-
tained unfledged young and one unhatched egg of a uniform anchovy sauce
colour." At Tehran he saw Cetti's Warbler as high as 6,000 feet.

Specimens of Cetti's Warbler from Persia, Mesopotamia and Palestine agree
in colour with the pale eastern race Cettia cetti cettioides, Hume, but in size they
are small, like the western C. c. cetti. It seems best to admit the validity of

Tristram's name orientalis even though, as Dr. Hartert informs me, the name
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was subsequently quoted by Tristram himself as a synonym of C. cetti. The type
of Cettia orientalis is an adult male shot on Lake Huleh, Palestine, on 14th May
] 864. Dr. Hartert has seen this type and informs me that it is of the size of
C. c. cetti. I have seen in all the following specimens of this race :—from the Cas-
pian Provinces of Persia five males wings 65, 66, 66, 66-5, 69 mm.; from East
Persia, a male 64, female 68 mm ; from Fars in S. W. Persia a male 65, female
59 mm ; from Kermanshah males 64 and 67, female 60 mm ; from Amara in
Mesopotamia a male 64 mm ; from Palestine one female 54 mm. All these
specimens are pale like C. c. cettioides, the wing measurement of wliich is c^

70-72.5,564-65 (Hartert.).

Acrocephalus arundinaceus zarudnyi, Hartert.—Great Reed Warbler.
1 ? . Enzeli—10th June.

1 d" . Enzeli—25th June.

This race of the Great Reed Warbler was first seen during the last three days
of May. It rapidly became common in all the reed beds round Enzeli. A bird

was seen on 10th June carrying something in its mouth, presumably nesting

material. The bird remained common thi'ough the summer.

These specimens have been compared with the type of A. a. zarudnyi at

Tring. It will be observed that I find myself once again in disagreement with

Zarudny who records the typical race of this species from N. W. Persia and
the Caspian and A. a. zarudnyi only from various parts of Eastern Persia.

Acrocephalus scirpaceus macronyx (Severtzov.).

2 cJ, 2 5, Enzeh—10th-28th June (P. A. B. and R. E. C).

This race of the Reed Warbler was found by Cheesman and myself obviously

breeding in bramble bushes growing on dry land on islands in the Enzeli lagoon ;

we failed to find nests, but observed one pair feeding fledged young. The birds

were exceedingly local and were practically confined to the bushes, though once

or twice I saw, but did not obtain, small Acrocephali in the reed-beds, and I be-

lieve that these birds were of the same species. Cheesman made a note that the

song and behaviour resembled that of the Olivaceous Warbler {Hypolais pallida).

Dr. Hartert has seen the skins and there is no doubt of the correctness of the

identification though they were found nesting so far from a reed-bed.

Hypolais pallida elaeica (Lindermayer.).—Olivaceous Warbler.

1 c? , Enzeli—May.
1 (5 , 1 2 , Astara—July.

2 J . Tehran—June (R. E. C).

I have no note of the arrival of the Olivaceous Warbler at Enzeli. It bred

commonly in the bramble bushes on the islands in the Enzeli lagoon ; at Astara,

on the Persian side of the frontier between Persia and Azerbaijan I saw family

parties in gardens on 3rd July. At Tehran Cheesman found three nests in

rose bushes in gardens on 6th June.

Sylvia mystacea, Menetr.—Menetries' Warbler.

Menetries' Warbler arrived at Enzeli in the second week in April, the males

before the females, and bred in bramble bushes among the sand dunes along the

shore. I obtained no specimens, but can vouch for this record of a species with

which I became very familiar in Mesopotamia. I never saw it at Qazvin in

July-October 1919. Menetries' Warbler has already been obtained by Woosnam

on the S. coast of the Caspian (Witherby 1910).

Sylvia curruca curruca (L.)—Lesser Whitethroat.

1 5 . Enzeli—25th April.

The Lesser Whitethroat suddenly became common at Enzeli on 25th April.

There is no question of the identity of this specimen ; the wing measures 66 mm.

and the second primary is intermediate in length between the fifth and sixth
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Sylvia communis iderops, Menetr.—Eastern Whitethroat.

1 sex ? Qazvin—14th September.

The above is my only definite record of the Eastern race of the Common
Whitethroat.

Agrobates galadotes familliaris (Menetr.)

1 c? . Qazvin—20th June (R. E. C).
" Several pairs evidently breeding at Qazvin, organs advanced, not noticed

at Tehran " (R. E. C). I was in Qazvin from 17th July till October and never

saw the bird at all though I looked for it carefully ; probably it migrates as soon

as the young are fledged,

Zarudny (in collaboration with Harms) described A. /. persica from " Meso-

potamia, Zagros and Baluchistan." ; no doubt he refers to Persian Mesopota-

mia and Persian Baluchistan. I can find no difference between specimens

from Transcaspia, N. W. Persia, the Bampur River in Persian Baluchistan,

and Baghdad and Amara in true Mesopotamia. It appears to me that the

points on which A. /. persica was separated were due to individual variation.

Turdiis merula syriacus, Hempr and Ehr.—Persian Blackbird.

1 (5 , 1 $ . Kermanshah—November and December 1918.

1 $ , Tehi-an—June (R. E. C).

Imm. Tehran—June (R. E. C).

This sub-species of the Blackbird was common at Kermanshah in December.
In June Cheesman found it common up to 8,000 ft. in the hills above Tehran.

Birds were feeding fledged young on 6th June, but on 12th June he shot at Gul-

ahek, in the garden of the British Legation, a female v/hich contained '' organs

very advanced, would have laid in three days. Iris brown, bill dark orange,

upper mandible brown towards base. Hen is difficult to distinguish from cock

unless handled, OAving to dark colour and yellow bill." One m-ight add that the

difficulty is due not only to the dark colour of the female, but also to the fact

that the male is dark slate grey, not black.

The immature in first plumage (sex vmrecorded, Tehran, 12th June 1919)

had " iris brown, bill brown, legs dark olive brown ". It differs from T. m.
merula (Great Britain) in the same stage of plumage by its much duller and less

red colours. The upper side of T. m. syriacus is dark olivaceous brown and the

streaks on the centre of the body feathers are less developed than in the typical

sub-species and entirely without any redbrown tint. The throat and breast

lack the redbrown colour of T. m. merula, the abdomen and under tail coverts

are very dark and very grey. The measurements of the specimens are; J exposed
culmen 23 mm., wing 130 mm., tail 105 mm

; $ (Kermanshah) culmen 20 mm.,
wing 128 mm., tail 111 mm.; 5 (Tehran, R. E. C.) culmen 21 mm., wing 128 mm.,
tail 109 mm,
Turdus merula aterrimus (Mad.)—Caspian Blackbird.

1 cJResht—January—culmen 21, wing 127, tail 98 mm.
1 5 Resht—January—culmen 22, wing 124, tail 96 mm.
1 (jEnzeli—February—culmen 22*5, wing 130, tail 105 mm.
1 5 Menjil—March—culmen 22-5, wmg 128, tail 96 mm.

This race of Blackbird is found in the forest on the south shore of the
Caspian. It was common in January and February at Resht and appeared to

become still commoner at Resht and Noglabar and in the woods above Menjil
in March. After that it was much rarer though small numbers remained and
no doubt bred, round Resht and Enzeli. The measurements of culmen refer

to the exposed portion only.

Turdus musicus, L. (T. iliacus, Auctt.)—Redwing.
2 c? , Resht—February.

The Redwing is common roimd Resht and Enzeli in winter, and was last

seen in the third week in March.
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Tiirdus pilaris, L.—Field Fare.
The Field Fare was common in the forest near Resht in winter and just as

difficult to approach as it is in England. The last I saw were in juniper bushes
at 8,000 ft. on the hills above Menjil on 27th March.

Turdus philomelos philomelos, Brehm.—Song Thrush.
{Turdus musicus, Auctt.)

1 2 Kermanshah—November 1918.

2 J Resht—January and February.
The Song Thrush is common in the low-lying forests of Gilan in winter. A

small number remained all the summer, though their number might easily
have been overlooked in the dense jungle after the leaves were on the trees.

The Song Thrush was also seen at Kermanshah and Hamadan in December
1918, and once only at wind-swept Qazvin in January.
The three specimens appear to differ in no respect from the Continental

Song Thrush.

Monticola solitarius transmspicus, Hartert.—Blue Rock-Thrush,
(if. cyanus, Auctt.)

l^Qasr-i-Shirin—24th November 1918.

The specimen has been compared with the type at Tring and undoubtedly
belongs to this well-marked race. The Blue Rock Thrush was common among
the crags at Menjil, I think at every season of the year.

CEmanilie jenanthe cenanthe (L)—Common Wheatear.
1 d , Menjil—26th March.

1 2 » Enzeli—30th April (ovary not enlarged).

The Common Wheatear passed through Enzeli from the last week of March
till the first of Maj^, and was abundant, April 20-30. The specimens belong to

the typical race (wing of male 97 mm., of female 98 mm).

(Enanthe hispanica melanolenca (Giild) (xanthomelcena, Hempr. and Ehr.)

—

Eastern Black-eared Wheatear.
1 d , Pa-i-Taq—May (R. E.G.).

" Roof of mouth and gape black. Organs advanced, evidently breeding."

This specimen appears to agree in every particular with the eastern race of the

Black-eared Wheatear. The chin and throat are white, the wing measures

87 mm. It is interesting to find this race so close to " Arabistan and Luri-

stan" from which Zarudny and Loudon (1904) described Saxicola gaddi.

QManthe finschii barnesi (Gates).

{Saxicola melanoletuxi melanoleuca (Giild).

1 d, 1 2, Qasr-i-Shirm—November 1918.

1 S , Pa-i-Taq—24th May (R. E. C).

I found this Wheatear common at Qasr-i-Shirin and Cheesman's record for

Pa-i-Taq ("organs advanced, evidently breeding") is only a short distance

further N. E. We know then that it is resident in this low rocky country. I

saw it again at Menjil in March, also in rocky country at about 2,000^ ft. We
never saw it in the higher ground between Menjil and Pa-i-Taq. " Roof ot

mouth and gape orange yellow " (R. E. C).

(Enanthe isabellitm (Cretzschm)—Isabelline Wheatear,

1 J , EnzeU—17th March.

1 d, Nahvand—Jime (R. E. C).

The Isabelline Wheatear is common round Menjil in spring and summer. It

is quite rare in the plateau round Kazvin in summer, and was not seen there in

winter. The specimen shot at Enzeli was perching in a tree in a flooded wood,

a most unsuitable place for this desert bird even on migration. Cheesmau

noticed them near Qazvin on 23rd June " feeding flying young on black ants."

28
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(Enanthe pleschanka pleschanJca (Lepecsb)—Siberian Wheatear.

2 6, 1 $, Tehran—13- 14th June, (R. E.G.).

" Gape black : with flying young, feeding done entirely by 5 during J hom-

I was watching" (R. E. C).

(Enanthe xanthoprymiia chrysopygia (De Fil)—Red-tailed Wheatear.

2 J , 1 sex ? near Qazvin—25, 26 September.

2 5 (one cream-coloured) near Tehran—13-16 June (R. E. C).

2 S (1st plumage) near Tehran—13th June (R. E. C).

The Red-tailed Wheatear was common on the high-road between Menjil

and Qazvin at the end of September at about 4,000 ft. It had then moved down
from its breeding groimds, as in July it is never seen on that stretch of road

;

nor is it found there in winter, Cheesman found this bird in the hills behind

Tehran on 14th June at from 5,500 to 12,000 ' feet, accompained by fledged

young. He noticed that it frequently dives under the shadow of a large rock-

and then allows one to approach closely to it.

Saxicola rubetra noskce (Tschusi)—Whinchat.

1 S , Enzeli—1st May.
The Whinchat was common at Enzeli in the last week of April and early

May. The single specimen preserved belongs to the race P. r. noskce, described

by Tschusi from North Caucasia. The species did not remain to breed at

Enzeli.

Phoenicurus phoenicurus pTioenicurus (L)—Common Redstart.

The Common Redstart arrived in numbers at Enzeli on 30th April. I have

no note of the date on which I last saw it in the spring, but it did not remain

to breed.

Phoenicurus ochrurus ochrurus (Gmel.).

1 c?. 1 $, Qasr-i-Shirin—24th November 1918.

These specimens were the only ones I saw of this Redstart.

Phoenicurus erythronota (Eversm.)—Eversman's Redstart.

1 d, 1 $,Asadabad—December 1918.

1 iS Hamadan—December 1918.

Eversman's Redstart is common in orchards in mid-winter, at Asadabad,
Hamadan and Qazvin. No weather appears too severe for it, and it occurs

at any rate up to 8,000 ft. at Christmas time.

Luscinia megarhynclm africana (Fisch. and Rchw.)—Nightingale.

1 cJj 1 imm., Tehran—June (R. E. C).

3 6, EnzeU—June (R. E. C. and P. A. B.).

Nightingales arrived and began to sing at Enzeli in the last few days of April.

They were exceedingly local, but six or eight pairs bred undoubtedly in one
swampy bramble and alder thicket of about three acres, and few others for

miles around in very similar country. Cheesman found several pairs breeding

at Gulahek and at Tehran, on 6-8th June he found eggs, unfledged and
flying young. On 12th Jvine at the Legation, Tehran three fresh eggs were
found in a nest which was unfinished six days before. He heard Nightingales

up to 8,000 ft. in the mountains just behind Tehran.

Erithacus rubecula hyrcanus, Blanf—North Persian Robin.
1 :S, I $ , Resht—21-28 January.
1 d, Noglabar—21st March (1,000ft.).

Erithacus rubecula cau^asicus, Buturlin—Caucasian Robin.
2 5 , Resht—15th February, 8th March.

The North Persian Robin {E. r. hyrcanus) and that from Caucasia {E. r. cau-

casicus) winter together in the forests round Resht and Enzeli. They are common,
but difficult to detect in the dense jungle. About the end of March, Robins become
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rarer, because E. r. caucasicus goes away to Caucasia to breed. E. r. hyrcanus
remains and no doubt breeds in the forest, but becomes even more retiring.

The specimen shot on 21st March had greatly enlarged testes. I saw, but did
not obtain Robins at Kermanshah in November and December 1918, Both
sub-species are found on the River Tigris at Amara in winter.

Frunella modularis orientalis (Sharpe)—Caspian Hedge-Sparrow.
2 2 , Resht—February.

I have compared my Hedge- Sparrows with a long series of the typical form
and with two specimens labelled " orientalis " at Tring (from the Talish), and
with Woosnam's single specimens from the " S. coast of the Caspian " (record-
ed by Witherby (1910) as .-Jcccwtor modyfam blanfordi). Sharpe originally des-
cribed orientalis from Batum, and until a series is forthcommg from that place
one cannot be certain that these birds are Sharpe's race ; but at any rate the
Resht, Tahsh, and " S. Coast of Caspian " specimens agree with one another,
and differ from P. m. modularis in being less rufous above and more brownish
(less grey) on the sides of the neck and on the throat. Provsionally I refer

them to orientalis, Sharpe.

Of the status of Zarudny's Accentor modularis blanfordi (1904), to which
Woosnam's specimen was referred by Witherby, we know nothing beyond
Zarudny's description according to which it is quite a distinct race with um-
colorous crown, &c. It was described from oakwoods S. and S. W. of Ispahan,

and it does not seem probable that Woosnam's specimens would be referable

to it.

Troglodytes troglodytes hyrcanus, Zen-, and Loudon ( ? )—Wren.
1 J , Kermanshah—December 1918.

1 (5 , 1 ? J
Resht, January—February.

Wrens were not uncommon at Kermanshah, Asadabad, and other places in

the plateau in winter in brambles &c., in the gardens, but they were of course

exceedingly difficult to shoot. They were common at Resht and Enzeli in winter

and probably in summer also, though it became impossible to see them after

the leaves came out. I find it impossible to identify these three skins satis-

factorily : they are very grey in general colour and this is most noticeable in

the under tail coverts, and I cannot distinguish them from series of Wrens from

the Terek, Vladikavkaz, and other places in Ciscaucasia. They are probably the

form hyrcanus, Zar and Loudon; on the other hand it is not unlikely that Wrens

from Kermanshah, &c., would be T. t. zagrossiensis, Zar and Loud. (1908).

Members of the Society in Persia are strongly urged to collect series of Wrens

from any part of the country in which they occur : two or three forms have

been desciibed by Russian ornithologists, but we have no sk'ns and no know-

ledge of these forms at all.

Hirundo rustica, subsp.—Swallow.

1 $, Tehran—13th June (R. E. C).

The Swallow arrived at Enzeli on 28th February, remained through the summer

and bred commonly. I find it impossible to identify this single specimen. The

underside is more suffused with reddish brown than is at all usual in C. r. rustica

L., but is not so dark red-brown as it is in C.r. transitiva, Hartert, which is resident

in Palestine, and in turn leads on to C. r. savignii, Steph, with a deep red-brown

breast. Specimens similar to mine, and more or less intermediate between

H. r. rustica and H. r. transitiva are, I believe, not unusual in Egypt, Palestine,

&c.

Hirundo daurica rufula, Temm.—Red-rumped Swallow.

The Red-rumped Swallow was seen by Cheesman at Karind in May, where a

pair were hawking flies in a rocky gorge. There was no evidence that they were

breeding. This appears to be its most northerly occurrence in Persia.
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Biparia riparia (L)—Sand Martin.

The Sand Martin appeared at Enzeli on 3rd May ; on 28tli May Cheesman

saw a large colony breeding near Kangavar. No specimens were obtained by

either of us, though the birds presumably belong to the typical race of the species.

Biparia rupestris, Scop.—Crag Martin.

1 J , near Menjil—15th July.

Crag Martins are common all along the road 20-30 mUes south of Menjil wher-

ever there are cliffs. The birds are not there in winter ; I do not know the

actual date of their arrival, but I first saw them on 27th March, and they bred

commonly. I have seen the nest, but never been able to reach it.

Coracias garrulus, L.—European RoUer.

Rollers arrived 14th April at Enzeli. By the 24th they were paired and

common. They bred commonly at Resht and Enzeli, several pairs in the

ruined look-out in the middle of Enzeli town. Cheesman saw them breeding in

trees at Gulahak, 11th June.

All my specimens have miscarried ; Zarudny records C. g. garrulus on

migration through the Caspian Province, N. W. Persia, &c., but has no breed-

ing records for it ; he records C. g. semenowi breeding in N. W. Persia and the

Caspian provinces and many other parts of the country.

Micropus {Cypselus) apus pelcinensis (Swtnhoe)—Swift.

1 <S, Hassanabad, 29th May (R. E. C).

1 5,Qazvin, 20th June (R. E. C).

Cheesman noticed this bird at Hassanabad, " very plentiful, breeding in

crevices of mud-walled houses in all villages ". The two specimens belong

undoubtly to C. a. pehinensis a<nd not to C. a. manvitzi^ Rehw, which is the

form one might on geographical ground have expected to find.

Merops apiaster, L.—Common Bee-Eater.

The Common Bee-Eater arrived at Resht in the third week of April, and was

seen at Enzeli on 30th April. It remained fairly common throughout the sum-

mer, and I also saw it at Astara, Menjil, Qazvin, and Cheesman saw it frequent-

ing its nesting burrows at Kermanshah on 26th May. This species was

common at Tehran as late as 12th October.

Upupa epops epops, L—European Hoopoe.

2 rf , Enzeli—14th March—27th April.

A single Hoopoe appeared on 14th March at Enzeli, but I saw no other until

16th April after which they were seen rather infrequently through the summer.

On 3rd July I saw.a pair feeding fledged young in a hole in a willow tree at

Astara. Hoopoes were nesting commonly in bridges near Hamadan, and no-

ticed carrying food as early as 30th May (R. E. C), and family parties were

common at Qazvin at the end of July. In June a pair had a nest in a hole in a

chimney at the British Legation, Tehran, and another pair in a tree at Gulhak

had nearly fledged young " (R. E. C).

Alcedo atthis pallasii, Rchb.—Common Kingfisher.

(A. ispida pallasii.)

1 c? , 2 $ ,EnzeU—February—March.

lc?(lst plumage), Astara—4th July.

1 sex ? Bandar -i-Gez—12th January (C. M. 1.).

I saw the common Kingfisher at Kermanshah in November 1918, but the

only specimen obtained was eaten by a cat. It is a common resident on the

Enzeli lagoon, and the streams which run into it and was also common at Astara
in July. The measurements of the specimens from EnzeU are as follows :

—

Male, wing 73, culmen 39 ; females, wing 74 and 73, culmen 37 and 34 mm.
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Halcyon smyrnensis, L.—White-breasted Kingfisher.

I saw several of this most beautiful Kingfisher at Kermanshah at the end
of November and the beginning of December 1918.

Piciis viridis karelini, Brandt. ( ? )—Green Woodpecker,
1 2 » Noglabar—4th March.
1 c? ,Bandar-i-Gez—13th December 1918 (C. M. I.).

The Green Woodpecker is another of the birds which are common on the
northern slopes of the Elburz, in the drier forest, but which do not occur in the
wet forest which surrounds Resht. This species is found commonly up to the
tree-line, at about 6,000 feet. The wings of the two specimens brought home
measure 158 mm., in each case : whether the Green Woodpecker of the forest
of Gilan and Mazandaran is a separable race I am unable to say. At any rate
it is so close to other subspecies that a couple of skins are insufficient to settle
the question.

Dryobates syriacus synacus (Hempr. and Ehren.).—Syrian Pied Woodpecker.
1 2 , Kermanshah—November 1918.

1 d » 1 $ ,
Hamadan—December 1918.

Id, 1$, Tehran—June (R. E. C).
The Syrian Pied Woodpecker is common in winter in the plat<?au all the way

from Karind to Qazvin. Cheesman found a nest in a pollard willow in the
city of Hamadan on 30th May, but the pair he shot at Gulahek, Tehran, on 11th
June were drilhng a ne&ting hole, also in a ^villow tree. This bird is always
extremely wary and difficult to obtain, but is quite one of the regular garden
birds of the country, and one constantly sees it in the Legation garden in Tehran.
I have compared this series -with skins from SjTia and Asia Minor. The deve-
lopment of white banding in the outer two pairs of tail feathers is a very
variable character, apparently of no sub-specific significance.

Dryobates in/ijor poelzami (Bogd.).— Great Spotted Woodpecker.

1 (^ , 1 2 Resht—January and February.

1 2 , Noglabar—IMarch.

2 imm. c? , Tula Rud, Tahsh—July.
The differences between this race of the Great Spotted Woodpecker and the

race with which I have just dealt are so apparent in the field that these birds

furnish the clearest example of the difference between the avifauna on the plateau

and the forest. The present race is absolutely characteristic of the forest, and
occurs as far south as Noglabar, which is close to the edge of the forest : from

there northwards to the Caspian it is a common bird and one which is found

equally in the dry and wet locahtes.

It appears that the first plumage is unknown, and I have obtained this dis-

cription of it from Mr. Witherby ; it is taken from the specimens from Tula

Rud. " Differs from the adult ae in other D. major by the crown being crimson,

each feather having a crimson tip ; the vent is dull crimson and the belly lias a

very faint tinge of crimson or yellow : the black stripe from the base of the lower

mandible is almost as strongly marked as in the adult, and is continued as in

the adult ; most of the ear-coverts in one specimen are sooty black, and in the

other the centre of the ear-coverts is the same."

lynx torquilla torquilla, L.—The Wryneck.

2 J ,
Qazvin—4th September.

The Wryneck passed through Qazvin in considerable numbers during the first

ten days of September and was for a short time one of the commonest birds in

the gardens.
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Cuculus canorus, L.—The Cuckoo.

Cheesman heard the Cuckoo at Kermanshah and saw two at Qazvin, 20th

June, and I saw se-veral young birds, presumably on passage in the stony country

round Menjil, 12th October. It is very much to be desired that some one

will preserve a series of cuckoos from Persia.

Bubo bubo nikolskii, Zarudny.—Eagle Owl.

2 cJ , Kermanshah—November—December 1918.

I saw and shot two Eagle-Owls in the little wood on the outskirts of the town
of Kermanshah ; they were sitting most conspicuously on the branches of leaf-

less trees, and I killed them without dijBficulty with a collecting gun. The wings

measure 403 and 410 mm., and Dr. Hartert who has seen the skins is of the

opinion that they probably belong to the race named nikolskii by Zarudny

(1905) ; there is no material of this race available for comparison. I have com-
pared the specimens with upwards of two dozen B. b. turcomanus : apart from

.

their smaller size, the under surface is darker and more heavily streaked than
that of the darkest turcomanus, and the upper side is as dark as that of an
unusually dark specimen of that race.

Otus scops pulchellus (Pall.) (
*? )—Scops Owl.

2c?, 1$, Tehran—June (R. E. C).
" 8th June. Gulahek, Tehran. Three eggs in a deserted Magpie's nest,

12 feet from ground in thick woodland : eggs equally incubated. No addition

had been made to the Magpie's nest. At least twelve birds calling all night in

the legation gardens at Gulahek" (R. E. C). Series of Scop's owl from various

parts of Persia are a desideratum ; the validity of Pallas' race pulchellus to which
I have referred these specimens, is very questionable. The males' wings mea-
f5ure 148, 151 mm., the female's 155 mm.

Strix {Syrnium) aluco, sub-sp.—Tawny Owl.

The Tawny Owl breeds in the compound of the Imperial Bank of Persia at

Resht. It is particularly to be regretted that I obtained no specimens, but so

far as we know the Tawny Owl of the Caspian Provinces is identical with that

of Western Europe.

Athene ncctua, sub-sp.—Little Owl.

1 cJ ,
Qazvin—24th September.

The Little Owl is not rare in the plateau and is resident even in the bleakest

places, and at least as high as 8,000 feet. The only specimen obtained (wing 169

mm) is nearer to A. n. bactriana, Hutton, than to any other named form, but is

much greyer than any specimen of that race at Tring or the British Museum,
and this is true even when it is compared with other freshly moulted birds.

In all particulars it is extremely like two specimens in the British Museum, one
from the Taurus and the other from the Tamanlar Dagb.

Falco subbuteo subbuteo, L.—The Hobby,
1 $ , Enzeli—28th June.

1 imm., Qazvin—18th September.

I have no note of the date on which the Hobby arrived in Gilan, but it was
quite common during the summer at Astara, Enzeli, Qazvin and Tehran ; I

have definite breeding records from all these places, and we found a nest

on 28th June at Enzeli at the top of an alder tree in an old Magpie's nest ; this

nest contained two fresh eggs, and the female which Cheesman shot from
this nest laid a third egg as she died.

Falco tinnunculus, L.—Common Kestrel.

Cheesman found a nest of the Common Kestrel at Gulahek near Tehran on
11th June; it contained young birds. He definitely identified the j)arents.

Aquila chrysaetus, L.—Golden Eagle,
saw a Golden Eagle twice at very close range at Qazvin in. December 1918.
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Circus CBTuginosus (L.)—IMarsh Harrier.

The Marsh Harrier is a common resident in the lagoon between Resht and
Enzeli.

Milvus milvus (L.).—Common Kite.

(Milvua regalis, Auctt.)

Ingoldby and myself put what we believed to be a Common Kite off a nest
in a tall alder at Enzeli on 16th April, but we failed to obtain the bird. Cheest
man also believes that he saw the bird on the highroad S. of Resht. Zarudnv
records it as breeding in the region S. of the Caspian.

Milvus migrans (Bodd).—Black Kite.

The Black Kite was common on the outskirts of all the towns and villages
from Karind to Enzeli during the winter, and was particularly common at
Qazvin. In May Cheesman noticed it from Karind to Kermanshah, but saw
no nests between Hassanabad and Hamadan ; he found a nest in the first

fork of a tall poplar on 30th May. The species breeds commonly round Resht
and Enzeli, and on 16th April I shot a male bird from a nest in the top of a tall

alder tree growing in a swamp at Enzeli ; the nest contained three unusually
heavily marked eggs.

The status of the form described by Buturhn as M. m. rufiventer, from
Transcaucasia and Transcasijia is very doubtful. If it is separable the Black
Kite of CTilan and Mazanderan probably belongs to this race. Unfortunately
my specimens have failed to reach home.

Halicietus albicilla (L.)—Sea Eagle.

The Sea Eagle is common all the year round at Enzeli, and one constantly
sees the bird sitting on the sand dunes, and the muddy edges of the lagoon, or
perched on telegraph poles. They are of course not common except close to

the sea or the lagoon but I have seen single birds along the bed of the Sufed Rud
as far S. as Noglabar. During the spring I had under observation a nest in a

willow close to Enzeli. A pair of Sea Eagles were constantly seen perched in

the tree from the end of January onwards, in fact they may be there all the

year round, for I only reached Enzeli in Januars^. From mid March they
were generally standing, both of them on the nest, and thej- carried sticks to

it. On 10th April I climbed to the nest, a huge mass of sticks five feet across,

placed among the all too slender branches of the willow ; it contained no eggs

or young, but was draped around the edge with green weeds, and there was a

heap of the same weed on the middle of the top of the nest. This decoration

was no doubt the work of a Black Kite which shortly afterwards laid eggs on
the eagle's nest and reared her young. It is extraordinary that the Sea Eagles

tolerated this, as they had certainly repaired the nest, but they continued to

hang about the tree all through the summer, roosting close to the brooding Kite

by night and perching in the willow tree by day. The Black Kites never ap-

peared to resent the presence of the Eagles, but then no Kite has a conscience.

Sea Eagles breed commonly along the coast from Enzeli to Astara.

Pernis apivorus apivorus (L.)—Honey Buzzard.

1 2 , near Qazvin—26th September.

This specimen is my only definite record of the Honey Buzzard. The wing

only measures 405 mm.

Pandion haliaetus Jialiaetus, L.—Osprey.

Ospreys suddenly became very numerous on 15th March at Enzeh, and re-

mained common through the summer, breeding in the forest, nearly always in

dead trees. They fished more often in the lagoon than in the Caspian itself

and were often seen taking fish out of the stake nets. I have no note of their

disappearance in autumn, but they are entirely absent in winter.



874 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XX VII.

Oypaeius barbatus (L.).—Lammergeier.

Lammergeiers or Bearded Vultures were quite common at Kermanshah in

November and December 1918 and at Asadabad in December 1918 and I also

saw them at Menjil in March and April, but I never obtained a specimen.

Qyps fulvus (Hablizl.)—Griffon Vulture.

The Griffon was seen commonly all along the road from Qasr-i-Shirin to Men

jil. As is of course natural it is sometimes not seen for many miles where a

good road runs across level desert, but it is always quite common on passes

and other places where the badness of the road kills the overburdened camel

or mule. The Griffon was never seen in the forest country.

Neophron percnopterus (L.)—Egyptian Vulture.

The Egyptiptn Vulture is not so common as the Griffon, but was occasionally

seen wherey^r there was food for it, for instance at Qazvin, and Menjil. I did

not see the bird at Qazvin in mid-winter though I lived there for a month, and

it is probable that it is a partial migrant from the colder and more wind-swept

parts of the plateau during the winter.

Ciconia cicona (L) (C. alba.)—White Stork.

Cheesman found White Storks breeding at Kangavar, and at Karind he

observed " a colony nesting on cliffs high above the village ". I can find no

other record of the breeding of the White Stork on cliffs, and this is a most

interesting record.

Ciconia nigra (L.)—Black Stork.

I saw several Black Storks at Astara in early July ; they frequented both

banks of the Astara river, which here forms the northern boundary of Perda.

I never saw the species elsewhere.

Plegadis falcinellus (L.)—The Glossy Ibis.

I saw one only, on 26th May at Enzeu.

Ardea cinerea, L.—Common Heron.

1 cS , Enzeli—10th June (wing 470, culmen 133 mm.).

I saw Common Herons fishing in the Kara Su marshes near Kermanshah on

29th November 1918, but I do not know whether the species breeds anywhere

in the neighbourhood. The Common Heron is abundant all the year roimd

in the lagoon of Enzeli.

Ardea purpurea, L.—Purple Heron.

I never saw the Purple Heron in winter, though Zarudny records it as present

in Mdnter and also breeding in his " South Caspian region ". It appeared at

Enzeli in the second week in April and was common all through the summer.

Enretta alba (L.)—Great White Heron.
The Great White Heron is common in winter both in the lagoon and along

the actual sandy shore of the Caspian. The fact that I never saw it in summer
is probably due to my having been unable to explore the lagoons at that time of

year,

Egretta garzeita (L.)—Little Egret.

The Little Egret was common in winter on and about the water-buffaloes

all round the lagoon.

Ardeola ralloides (Scop).—Squacco Heron.
I shot two males of the Squacco Heron on 29th April at" Enzeli feeding among

cows in a marsh. I had not seen the species before and had I not collected

them should certainly have recorded "Squacco Heron arrived, paired," The
testes of both were enlarged.
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N)/cCicorax nycticorax (li.)—Night Heron.
SuHiU flocks of Night Herons are common at Resht and Enzeli in the winter,

and I saw single birds in April and June. I have no doubt that they were
breeding locally, but I have already explained why it was impossible to get
definite breeding records for any of the marsh birds.

Botaurus stellaris (L.)—Common Eittern.

I saw a Common Bittern shot from a reed bed by the Kara Su at Kermanshali
on 29th November 1918, and I saw the species occasionally in the reed beds,
roimd the Enzeli lagoon in winter.

Phcf:nicopterus ruber antiquorum, Temm.—Flamingo.
(P. roseiis, Auctt.)

I saw a flock of a dozen adult Flamuigoes in July at Tula Rud, mid-way
between Enzeli and Astara.

Cygnus cygmis (L.)—Whooper Swans.
(C. miisicus, Auctt.)

I saw two adult Whooper Swans in the lagoon between Enzieli and Resht oa
11th February. Capt. Ingoldby obtained a specimen, which was one of two
that had been caught alive in a flight net, and which a boy was carrying alive

to market. These flight nets are used with great effect in winter, at any rate

against the ducks ; they are spread across channels of water among the reed beds,

and are often a couple of hundred yards long.

Anser, sp.

Grey Geese were common, but I never got one. I do not think they are killed

in the flight nets except perhaps in very windy weather.

Tadorna tadorna (L.)—Common Sheldrake.

I saw a flock of 200-300 Common Sheldrakes on the lagoon on 16th February,

That was the only time I saw the species.

Aims platyrhyncha platyrhynchci (L.)—Mallard.

(Anas hoscluis, Auctt.)

A}ias creccci crecca (L.)—Common Teal,

Nyroca fidigida (L.)—Tufted Duck.

Mergus albdlas, L.—Smew.

Buchephala clangula clangula (L.)—Golden Eje.

Nyroca ferina ferinct (L.)—Common Pochard.

Netta rtifina (Pall.)—Hed-crested Pochard.

Anas poielope, L.—Wig3on.

Anas acuta, L.—Pintail Duck.

The Mallard and Common Teal were very common on the Resht side of the

lagoon, that is to say, the inland, freshwater side, in winter. At Enzeli, that

is to say, on the Caspian side, both on the lagoon and on the sea itself, they were

relatively rare among the huge numbers of more truly marine ducks. At En-

zeU the commonest duck of all was the Tufted, but Smew and Golden Eye were

extremely abundant. Common and Red Crested Pochard hardly less so.

Wigeon were quite common,Pintail occurred, but not in great numbers. The local

people all stated that relativelv speaking duck, geese and swans were not abun-

dant during the winter of 1918-1919, and this was believed to be due to the N.

end of the Caspian being less frozen over than it is in some years. Still it is

curious that I never saw any of the following ducks which are recorded by

Zarudny for this part of Persia :—Goosander, White-headed Duck (Eris-

matura \eucocephcila), Scaup, Long-tiUed Duck, Common and Velvet Scoters,

29
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Marbled Duck, Shoveller, Gargany, Gadwall and Ruddy Sheldrake. I am sure

that I saw tens of thousands of ducks, on the sea and in the lagoon, and exposed

for sale in the bazaar.

I do not know at what time the various species arrived in the lagoon ; when
I left Enzeli on 31st October 1919 it appeared that none had arrived. As to

-their departure in spring, in early February 1919 we had very warm weather

and the duck at once became scarcer. The end of February was cold and wet
but they continued to become fewer still, and were " scarce " on 28th Febru-

ary. By 15th March the only species left were " Smew, Golden Ej^e, Tufted

Duck and Mallard, a few of each ". After 31st March I never saw a duck except

small parties of Tufted Ducks the last of which was seen as late as 26th April.

Mergus senator, L.—Red-breasted Merganser,

I flushed a female Red-breasted Merganser from a ditch at Menjil on 1st April

1919. I saw the bird twice at very close quarters and am certain that it was
a Merganser {M. serrator) and not a Goosander (if. merganser). Zarudny
only records the Merganser from Seistan and the Persian Gulf.

Nyroca nyroca nyroca (L.)—White-eyed Duck.

Ingoldby told me that the White- eyed Duck was commoner than any other

species at Bander-i-Gaz in Asterabad Bay in the S. E. Caspian, but I never

saw it at Enzeh.

Podiceps cristatus cristatus (L.)—Great Crested Grebe.

1(5, 5th February—Enzeli (wing 198 mm. culmen. 52 mm.).

The Great Crested Grebe was extremely common in January in Enzeli har-

bour, and on the lagoon and the Caspian. All the birds disappeared in the

third week in February.

Podiceps ruficollis capensis, Salva.— Little Grebe
{Podiceps fluviatilis capensis).

Ic?, 2nd March.—Enzeh.
The Little Grebe is common and resident in Enzeli lagoon and harbour. It is

•an interesting fact that the Little Grebe of a country so far north as Gilan is the

iorm which inhabits India and Tropical Africa, not that which inhabits Europe.

Pelecanus onocrotalus (Sub-sp ?) L.—Roseate Pelican,

1 (5 5 1 imm. Resht, lagoon. January and February (male wing, 685
mm. culmen 386 mm.)

Pelecanus crispus, Bruch.—Dalmatian Pelican.

1, Resht lagoon.

Both the Roseate and the Dalmatian Pelicans may be seen in large flocks on
the south side of the lagoon during the winter, though the Roseate is far the more
abundant. The two species rest together on the same mud-bank, but I do not
know whether they go out on mixed fishing parties. I have no note of the
date of their departure, but they certainly do not remain on the lagoon for the
summer.
The single adult specimen of P. onocrotalus is small, but on geographical

grounds probably belongs to the typical race. The tail is defective.

Phalacrocorax carbo (L.)—Common Cormorant.
The Common Cormorant is abundant all the year round at Enzeh and in winter

wanders inland at any rate as far south as Menjil. It breeds in great numbers
to judge from the dozens of old birds one sees flying towards the lagoon with
nesting material, but I was never able to follow them. In early April the
Cormorant appears to be more than usually abundant. Flocks of some
thousands spent the day defiling the sandy margins of the Caspian, and every
morning about 8 a. m. between 19th and 15th April one saw mile-long flights

following each other eastwards. These flights were close over the sea about
half a mile from shore. My skins have failed to reach home.
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Ph il2croGorax: pi/gmxiis (Pa;! ") Pyg.iiy Coraiorant.
1 2 , 30th January—R3sht.

The Pygmy CoraiDrant is co.n-.non in the lagoons in winter and was seen as
late as 17th April. T was on ths la,goon in a launch for several hours on 2nd Jun3
and never saw it. Zarudny does not state that they breed in this part of Persia,
but one would have certainlv expected them to do so.

Pterodes orlentalis arenarius (L.)—Imperial Sandorouse.
Id, 18th June—Tehran (R. E. C).

IS , 1 ? . September—Qazvin.

The Imperial Sand Grouse appeared at Qazvin in early Februarv (Ingoldby).
Chsesman found it paired and apparently breeding in various places in the
plateau, from Hassanabad to Qazvin and Tehran. The male (18th June) had
'' organs not very advanced, iris brown, bill plumbeous, toes whitish grey."
It is almost inconceivable that Sand Grouse should suddenly appear at Resht
in spring, in view of the general swampiness of the ground and the constant
rain : nevertheless a flock of a species which I could not identify certainly lit

on the aerodrome at Resht on 5th JMarch, and at that time the aerodrome
was partly under water : this party of birds only stayed for a few hours.

Columba, pilumhus, L.—Wood Pigeon.

I saw Wood Pigeons between 3rd March and 27th April at No^kbar, En2eli

Streptopelia turtur (L.) (sub-sp. ? ) Turtle Dove.
The Turtle Dove arrived at Enzeh on 27th April and remained all through

the summer : I saw it also at Astara in the beginning of July. It is exceedingly

unfortunate that I did not secure skins : we may I thhik safely presume that

they belong to the European race,

Burhinus (xdicnemus oeiicnemus (L.)—Stone Curlew.

1 sex ? 21st September—Qazvin.

1 5 , 16th October—Enzeli harbour.

Both the specimens of Stone Curlews belong to the typical race, which

Zarudny has already recorded breeding and on migration in the Caspian

Provinces and N. W. Persia. The specimen from Enzeli harbour was of course

on passage, and I believe the one from Qazvin also ; at any rate I never saw

the bird there until the day on which I killed this specimen out of a flock of

20. I have a specimen of B. oz, astutus from Khaniqin in Mesopotamia, close

to the Persian border.

Hrinutopus ostralegus ostrahgus, L.—Oyster Catcher

Oyster Catchers were plentiful at Enzeli throughout the last three weeks

cf April : they occurred in large flocks.

Cursorius gallicus (Gm.)^Oream-coloured Courser.

I saw Cream-coloured Coursers in October between Qazvin and Teheran,

They always frequented desert overgrown with Liquorice {GlycerrMza) and were

extremely ^vild. Specimens are very desirable.

Chiradrius asiaticas. Pall.—Caspian Plover.

Id. 1 2 ,
1st May—Enzeli.

The pair shot were the only Caspian Plovers I ever saw. Enzeli was a most

disappointing place for Waders,

Chiradriiis dubius, Scop.—Little Ringed Plover.

The Little Ringed Plover breeds at Enzeli, and at Astara, on the banks of

sand along the edge of the Caspian- I have no note or recollecfon of its pre-

sence in Avinter.
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Charadrius alexandrinus, L.—Kentish Plover.

The Kentish Plover appeared at Enzeli on 14th April in pairs, and I expected

that they would breed, but they certainly disappeared from the small area I

was able to investigate.

Vanellus vanellus (L.)—Peewits,

I saw Pee-wdts at Karind on 27th November. Pound Resht and EnzeU
they were common in winter in small flocks in the rice fields. They dis-

appeared by mid-March.

Numenius phceopus, L.—Whimbrel.

The Whimbrel was common on the shore at Enzeli in flocks from the second

week in April until early May.

IJumenius arquata, L.—Common Curlew.

Recurvirostra avocetta, L.—Avocet.

Erolia alpina, L.—Dunlin.

Tringa nebidaria, Gunner.—Greenshank.

The Common Curlew, Avocet, Dunlin and Creenshank, were all identified

in January and February on the Resht lagoon. None of them were abundant.

Tringa totanus, L—Redshank.
I saw Redshank commonly on the marshy borders of the Kara Su at Kerman-

shah at the end of November 1918 ; round Enzeli and Resht in March, but

not in wdnter. They were probably passing through on migration, as I never

saw them in winter.

Tringa hypoleuca, L-—Common Sandpiper.

The Common Sandpiper passed through Enzel at the end of April and in

early May.

Tringa ochropus, L.—Green Sandpiper.

I saw Green Sandpipers at Karind and Kermanshah at the end of November
1918.

Oallinago galliimgo, L.—Common Snipe.

The Common Snipe is common in the plateau in winter (Kermanshah, Qazvin.)

wherever the ground is suitable It is extremely abundant round the marshes
and lagoons in Gilan in winter and one flushes them in tens at a time. The
species became scarcer after the middle of February, but I saw a few as late

as 17th April. The Snipe returned to the low lands in early September, but
even in mid October one only flushed them in twos and threes.

€kdlinago media (Lath.)—Great Snipe.

{G. inajor, Gm.)

The Great Snipe passes through Enzeli every year on migration at the end
of April and in early May, as the local sportsmen well know.

Limnocryptes gallinida (L.)—Jack Snipe.

The Jack Snipe was common in winter round the lagoons though not so ex-

tremely abundant as the Common Snipe. One or two were seen as late as the 17th
April at Enzeli, and the bird returned in the middle of October in small numbers.

Scolopax rasticola (L.)—Woodcock.
l(^,3rd December 1918—Kermanshah.

Woodcocks were common in the little wood above Kermanshah at the end of
November and in early December and I was informed that they remain there
all the winter. They are abundant in winter in the forest of Gilan (Resht, Enzeli,

Noglabar, &c.). My latest record in spring is 20th March, and I do not know-
when they return in the autumn.
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Larus argentatus cachinnans. Pall—Herrino- Gull.^

1 2 , Enzeli—2nd March.
In January and February this race of the Herring Gull was very common

in Enzeli harbour, and a very few remained through March. After that the
species was completely absent, including young birds, all through the spring and
summer, and it had not returned when I sailed from Enzeli on 30th October.

Larus ridibundus, L.—Black-headed Gull.

The Black-headed Gull is abundant round fi'csh and salt water at Resht and
Enzeh in winter. They were last seen in the third week in March and had not
appeared again on 31st October.

Larus cnims canus.—Common Gull.

1 ^, 1 $ , Enzeli and Resht—February.
The Common Gull was common at Enzeh, and quite infrequent so far inland

as Resht. It was last seen in the third week in March and had not returned
by 31st October. Male wing 390, culmen 34 mm ; female wing 340, culmen 30 mm.
Larus ichtki/cetu.s, |Pa]l.—Great Black-headed Gull.

The Great Black-headed Gull is not rare in winter in the less frequented parts
of the lagoon, but it is extremely shy and I never obtained a specimen.

Sterna tsche^rara. Lepechin.—Caspian Tern.

{S. caspia, Pall.)

Large <iocks of Caspian Terns frequented the sandy shore of the Caspian
at Enzeli in the first fortnight of April. I never saw them at any other time.

Otis tarda, L.—Great Bustard.

I saw four Great Bustards, all apparently adult, among liquorice [Gh/cer-

rhiza) in the desert at Harunabad on 27th November 1918.

Porphi/rio poliocephalus seistanicus Zar. and Harms (1911).—Purple Coot.

[P. p. caspius, Hartert, 1917).

1 5 , loth February—Resht.

Zarudnv separated the Purple Coot of Seistan as P. p. seistanicus from the

(Caspian bird, and stated that the form from Seistan differs in the paler colour

of all parts of its body. Hartert (1917), overlooking Zarudny's description,

described P. p. cispius from Lenkoran, but Zarudny's name must stand though

his description is quite misleading, for birds from Seistan and the Caspian aie

identical. Hartert states quite correctly that there are no colour differences

between specimens from India, Seistan and the Caspian litoral : on the other

hand the Caspian and Seistan specimens are larger than those from India

(the terra typica), and Ceylon, and not only is the vnng longer, but the bill is

much more stoutly formed. The ^ving of my female from the Resht lagoon

measures 263 mm., that of a female from Lenkoran (Tring Mus.) 260, and a

series from Seistan (Tring Mus.) males 277-285 mm., females 258-275. The

bill of the Resht specimen measures from the point to the anterior edge of the

nostril 29 mm, and to the posterior edge of the shield 63 mm. The species is

quite common in the dense reed beds Avhich surround the lagoon at Enzeh.

Purple Coots of this species are resident in the great marshes which lie on

either side of, and between the Tigris and Euphrates in the lower part of their

course. A small part of one of these marshes, the Hor Hawezeh, lies in Persian

territory. Zarudny tells us that he has heard of the existence of Purple Coots in

this place (the "'Chauwizeh oasis"), and that he presumes them to be P. cm-

rulcus. I have a series of these birds from lower Mesopotamia, none of them

actually shot on Persian soil, but all of them from marshes which are continuous

with the Hor Hawezeh, and they belontr to P. poliocephalus and not to P. ccb-

ruleus. They differ from specimens from Seistan and the Caspian, in

their smaller size. Dr. C. B. Ticehurst, who is working on the birds of Meso-

potamia, informs me that they are inseparable from the typical Indian and

Ceylonese race.
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Ballus aqualkus lorzjewi, Zar.—Water E ail.

15, Resht—16th February.

.This specimen was shot from reeds at the side of the lagoon between Eesht

and Enzeli : the ovaries were not enlarged ; the wing measures 127 mm., the

bill 45 mm. (exposed culmen). Woosnam's specimens from the " S Coast of

the Caspian " are also referable to this form.

Water rails vary considerably in the colours of the dorsum, in any one locality.

This race is distinguished by its pale dorsum, which is an olive brown rather than

a reddish brown, but there seems to be a certain amoont of overlapping between

R. a. lorejeur and R. a. aquaticus. It appears to range from Babyloma
through Central Asia to E. China and to be found in India in winter.

Fulica alra, L.—Common Coot.

The Common Coot is extremely common on the lagoon, and on deeply flooded

rice fields in winter, but I have no record of seeing it after the third week in

March at all.

Porzana porzana, (L.}—Spotted Crake.

(P. maruetta, Leach).

1 ^ Menjil—31st March.

My only record is a specimen picked up dead under a telegraph wire ; the

testes were small.

Coturnix coturnix coiurnix, L.—Common Quail,

1 $ , 20th April—Enzeli.
The Common Quail was fairly common at Enzeli from 14th April till eaily

May among wild pomegranate bushes just inland of the sand hills.

Perdix perdix canescens, Butur.—Common Partridge.

IJ, 1 sex? October—Zinjan (C. M. L),

The two specimens of the Common Partridge obtained for Ingoldby at Zln-

jan are a male and female just passing into adult plumage. They agree fairly

well with specimens from Eregli and Lake Urumiyah, and Dr. Hartert is in-

clined to refer them to the form described as canescens hy Buturlin from Tra-

nscaucasia. Specimens of the Common Partridge from any Asiatic locality

are very rare in British collections. I never heard of this species being seen

round Qazvin, and am fairly confident that it does not occur there ; I believe

that in Persia it is confined to the province of Azerbaijan. Blanford records

it on hearsay as far east as the Tehran neighbourhood.

Aledoris grceca (Brisson) {Caccahis chuJmr, G. R. Grey).—Chukor.

The Chukor is common and often abundant all over the rocky hills in all the
parts of Persia which we visited, and in winter it comes down in to the plains,

so that in snowy weather it is sometimes found quite close to Qazvin. It does
not really enter the Gilan forest though I have seen it among thick trees at

Noglabar. Cheesman sav/ it as high as 10,000 feet, in the mountains behind
Tehran in June.

Ammoperdix grkeogidaris (jriseognlaris (Brandt.) (A. lonliami, G. R. Gray.)

—

See See.

4 d , 2 $ , S. of Menjil—October.

The See See of the Elburz is undoubtly the typical race. Though the species

was not widely distributed like the Chukor it v/as locally common in the dry
stony hills S. of Menjil. This country resembled the country round Qasr-i-

Shirin, where the other form of the same bird was so common ; the species

frequents ground which is hillocky rather than mountainous and was abundant
round Menjil among the innumerable nullahs. One hardly saw the birds by day
but in the dusk they came do^mi on to the main road and fed on mules droppings;
at that time they were very tame.
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Ammoperiix griseogidaris tzr-mevleni Zar.—Persian See See.

2 $, Qasr-i-Shirin—24th November 1918.

This race of the See See, which appears to be found in N. Mesopotamia*
W. Persia and S. W. Persia was only obtained at Qasr-i-Shirin. Males of the
two races are not so easy to separate as females but these are freshly moulted
and I am satisfied with the identification.

Phasianus colchicus tahjschensis.—Caspian Pheasant.

1 $, 1 2 January—Resht.
1 ^, March—Noglabar.

1 ^, 1 ?, Bandar-i-Gaz (C. M. L).

This race of the Pheasant is common both on the northern slopes of the
Elburz, and low down in the extremely marshy forest close to the Caspian. In-
goldby flushed the bird at Bandar-i-Gaz from small tufts of rice straw in wet
paddy fields in winter, and they are not rare in the dense reed beds, round the
Resht lagoon country in which Purple Herons, Gallinules and Water Rails

seem more naturally at home. If one were to judge from the few specimens
at Tring and the British Museum, and the three males at my disposal one would
conclude that the white ring so characteristic of some Eastern Pheasants was
represented solely by an occasional white-tipped feather in some males and
not in others, but this is far from being the case. I have seen many scores of

specimens in the bazaars of Resht and Enzeli and a small proportion of them
have very nearly complete white rings to their necks, but are in other respects

typical lahjschensis. The throats of these specimens had been cut almost to

the point of decapitation, and I preserved no skins. Pheasants are sold for

about one toman, approximately eight shillings, a price sufficient to put every

gunner's hand against them.
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A LIST OF BL'ITEEFLIES COLLECTED IN THE TAVOY
DISTRICT, BURIVIA.

BY

0. C. Ollenbach.

{With a map and i^late).

No systematic collecting appears to have been done in the Tavoy District
since Doherty's time and as I have now collected and received specimens for the
past ton yearp, a list of the species taken may be of interest to readers of this
journal.

As far as possible I have given exact dates, localities and altitudes of capture.
When Doherty \'isited the district in the eighties there must have been little

or no communication with the interior, but now there are several good graded
roads, suitable for motor traffic, so that travelling is rapid and comfortable. The
accompamdng map shows all the good collecting grounds, so far as T am aware
of and the roads on which cars can be used. This list does not claim to be a
complete one, and only shows the forms that have been received or taken by me.

It will be noticed that most of the collecting was done on hill-tops, and 1

should advise any one wishing to try Tavoy to keep to this, as on the plains

Httlc i3 to be seen and those mostly of the commonest species. The best collect-

ing grounds are fairly open hill-tops, with evergreen forest, where the sunlight

can filter through the foliage, and the best hours for catching are from 11 a.m.

to 5 P.M.

These hill tops appear to be general meeting grounds and are frequented

by large numbers of butterflies, many of which appear to fly about

in an aimless nranner, while others of a fighting nature, seem to come there

with the sole object of attacking every butterfly that happens to pass within a

limited distance of their resting spots.

The best seasons for collecting are from October to exid of December and from

the middle of February to end of May. Between June and September it is not

possible to do much owing to the heavy rain and the flooded state of the country.

In naming the species I have followed Colonel Evans' list of Indian Butterflies,

which was published in Vol.XXT of the Society's Journal. I am greatly indebted

to jNIr. W. S. Wood, of the Bombay Burma Trading Corporation, Ltd., for the

help he has rendered me and to whose knowledge of the country is due the

little success I have gained. He also personally collected a large number of

specimens including many of the rarities shown in this list.

To Colonel W. H. Evans, D.S.O., R.E., I am also much indebted for the help

he has given me by identifying a large number of specimens —a task by no msans

light.

Family—NY]\IPHALID.E.

Subfamily

—

Danain/E.

\. Hestia jaso7iia agarmar-'ichana, Feldev.

Occurs along the coast and up tidal creeks where mangrove swamps exist.

Not common anywhere.
2. Danais similis vulgaris, Butler.

Plentiful on Sabataung, 300', during December. It keeps to the lower

slopes and flies from October to May.

3. Danais aglea phonnion, Fruh.

Common at low elevations as well as on the lower slopes of hills ;
found at

all seasons.

30
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4. Danais eryx aghoides, Felder.

Common at low elevations from November to March ; frequents gardens

and road-side ditches. Its flight is weak and it settles frequently.

5. Danais gautama, Moore.

A male and two females only secured ; the former at Wagon (Kalataung),

1,500' and the latter on Sabataung, 300', in December. It is probably not

uncommon, but escapes notice owing to its likeness to D. vulgaris, But.

Flies from September to March.

G. Danais limniace, Cramer.

Very common everywhere all the year round.

7. Danais melissa sententrionis, Butler.

Common on the plains. Appeared in large numbers during the last week

of January 1920 and joined in the flight of Euplceas. This flight lasted

many days, the direction being S. W.
8. Danais plexippus, L.

Common at low elevations at all seasons.

9. Datmis mdanippus indicus, Fruh.

A few specimens of both sexes taken on the lower slopes of Sabataung and

also at Maungmagan near the sea coast. It is not common and flies from

November to March.

10. Danais chrysippus, L.

Apparently rare : one female seen but not secured.

11. Danais melaneus, Cramer.

Plentiful on Kalataung, 1,500', N.-W. of Wagon during December, alsa

found sparingly at Pagaye.

12. Euplcea modesta, Butler.

Common at all elevations and at all seasons. It took part in the flight

of January 1920.

13. Euplcea crameri hremeri, Felder.

Fairlv common and on the wing all the year round. Found at all elevations

up to 2.000. Joined in the flight of January 1920.

14. Euplcea godarti, Luc.

Common at low elevations throughout the district at all times. Females

are scarce.

15. Evplcra deione meneiriesi, Felder.

A common species found both in the plains and hills. Appeared in great

numbers and joined the flight of January 1920.

16. Euploea midciher, Cramer.

^'ery common everywhere and at all elevations. Took part in the flight

of January 1920.

17. Euplam mazares kdereri, Felder.

Rather uncommon ; a few specimens taken on Sabataung, 500', and at Ma-
ungmagan on the coast : two at Pagaye and one in the Mangrove swamps
at Myegaungaine. Flies from November to April.

18. Evplcea corns vitrina, Fruh.

A rare species of T\'hich only a pair were secured and a few others seen. It

keeps to low elevations frequenting gardens and plantations. The female

was taken in Tavoy town on the 9th January 1920 and the male at the foot of

Sabataung on the 26th December 1919. Appears to be very local and flies

during January and February.

19. Euplcea midamus ma^rgarita. Butler.

Not uncommon ; taken at all elevations throughout the district. Appeared

in large numbej's and joined in the flight of January 1920.

20. Euplcea klugii crassa, Butler.

Common all over the district and probably flies all the year round. Joined

in the flight of January 1920 in great numbers.
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21. Euploca diodctlanus. Fab.
Males plentiful but females scarce ; appears to prefer low elevations and

IS plentiful along forest roads and clearings in the jungle. It flies all the vear
round but is most plentiful from November to March.

Family—NYMPHALIDA\

Subfamily

—

Satyrin^.

22. YptJiima hnebneri, Kir.

Common all over the district at all season^.

23. Ypthima savara, Gr.

Common in heavy jungle along streams at the foot of the hills and also on
hill tops. Plentiful from November to May.

24. Ypthima haldus, Fab.

Ygxj common everj^vhere at all seasons.

25. Erites mednra falcipennis, DeN.
A few specimens taken in bamboo jungle at low elevations during Decem-

ber and January at Kambauk and Pagaye.
26. Erites rotundata, DeN.

Two males taken at Pagaj-e in April 1914.

27. Erites angularis, Moore.

Fairly plentiful in bambooo jungle at the foot of the liills but are difficult

to take. It flies from iSeptember to June and may bo seen in fair numbers
round about Pagaye and along the Pachaung-Kambauk road.

28. Ragadia crisilda. Hew.
Very common in the streams at the foot of the hills. It has a weak flight

and settles fre([uently and is to be found at all seasons.

29. Ragadia critolaus, DeN.
Not common, (lies in company with the above. A few specimens were

taken at Yeawing and along the Kalachaung in February 1918.

30. Lethe europa. Fab.
Found sparingly in bamboo jungle on low ground at Pagaye and Tala-

ingya from November to May.
31. Lethe mineria tritogenia, Fruh.

Seven males and four females taken in bamboo jungle at the foot of the

hills. I have specimens from Pagaye, Kambauk and Sabataung. This is

probably a common species but escapes detection owing to its likeness to

L. mekara, Moore. Flies from September to May.
32. Lethe mehara, Moore.

Common at the foot of the hills in bamboo jungle a!! over the district.

33. Lethe di/rta, Felder.

A few specimens taken at Pagaye during December.

34. Neorina chrishna archaica, Fruh.

This appears to be a rare species as I have received only three males and

two females in about nine 3-ears. One male was taken at Myekhanbaw and

the rest at Pagaye, the former in February and the latter in May. It keeps

to the hills and evergreen forest.

35. Coelites epiininthia hinghimi, Moore.

A very rare species and seldom taken in good condition, Thiee males and

two females taken at Kadantaung and two males and a female at Pagaye, from

August to October, in evergreen forest.

3G. Mijcalesis anaxias. Hew.
Very common on lull-tops from December to Febiaary and less so at

othf^r seasons.

37. Mycalesis perseus, Fab.
Common all over the district.
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38. Mycalesis perseouh.s, Moore.

Plentiful at Pagaye and Wagon during November and December at low

elevations.

39. Mycalesis mnasides perna, Fruh.

Not uncommon in bamboo jungle at the foot of the hills.

40. Mycalesis fuscum, Felder. S J^o- HI $ No. IV in plate.

Taken sparingly along the streams and in the swamps near Pagaye and
Myitta. This butterfly is seldom seen on the wing, as it lies hidden under the
" debris '' that is left by the streams when the floods have subsided and
has to be beaten out. Sometimes they may be flushed from the weeds and

scrub that grow along the banks of the streams, but for this it is necessary

to be on the spot before sunrise. Good specimens are difficult to secure and
females are very scarce. Three males and one female were taken at Myitta,

by Wood, in March 1912, and fourteen males and two females were taken

in the streams near Pagaye during December and January 1919-20. The
best spot for this species is a feeder of the Pauktaungchaung, about a mile

East of Pagaye.

41. Mycalesis oroatis surHia, MsiY.

Rather a rare species ; one female taken at Kadantaung and several males

at Sanchaung, 4 miles North of Pagaye, during September and October.

42. Mycalesis meda, Fab.

Common on the hills all the year round.

43. Melanitis leda ismene, Cr.

Common all over and at all seasons.

44. Melanitis pJiedima beh.. Moore.

Does not appear to be so com.mon as the above ; a few specimens taken

at Pagaye during December.
45. Mycalesis zitenius aidet(<s, Fruh.

A single male taken at the foot of Pagaye hill on 15th Decemb«r 1919.

46. Anadebis diademoides, Moore.

This species is not uncommon though very local. It is fairly plentiful

in the Ouzinchaung near Kyaukmedaung and at Myekhanbaw ; is easy to

take as it flies little and settles frequently on twigs and leaves overhang-
ing the streams and is not shy. The colour of the eyes is turquoise in

freshly captured specimens but fades after a time to brown.

47. Elyrnnias Jiypermnesfra tinctoria, Moore.

A common butterfly found at all elevations where palms and canes grow.

In most specimens the females have the hind wings suffused with white,

but the white varies considerably so that some specimens are indistinguish-

able from the same sex of E. undidaris, Drury.

'

48. Elyrnnias cottonis obniibila, Mar.
A rare species which keeps to dense jungle where palms and canes grow.

Two males and a female taken at Yeawing, 500' on the 22nd February
1919 and three males and a female on Kalataung 1500' on the 23rd Decem-
ber 1919.

49. Elyrnnias dara dcedalion, DeN.
A pair taken on Pagava hill 500' during November and December. It is

a rare species and difficult to catch as it flies high and keeps to dense

bamboo jungle.

50. Elyrnnias malelas saueri, Dist.

A single female taken by Wood at Kadantaung on the 22nd September
1915. This one is very hke the female of E. m%lelas, Hew., on the upper
side, though the outer margin of the forewing is prominently toothed near
the middle. The underside resembles E. timindra, Wall,
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51. Ehjmnias nesaca cortona, Frsh.
Plentiful on hill-tops in evergreen forest. Many specimens of both sexes

were secured at Pagaye 600' during December and"^ January. They keep to
certain locahties, fly high and seldom come witliin reach, but by fixin<T a
net to a specially long bamboo a good number may be taken.

52. Elijmmas penanga cheknsis, DeN.
A rare species and seldom met with ; three males and one female only

taken in about nine years, the former on Kalataung 1 700' and the latter
on Nwalabo, 4,500'. It keeps to dense evergreen forest on the hill.

Family—NYMPHALID.E,
Subfamily

—

Morphine.
53. Clerome arcesilans. Fab.

Common all the year round in damp shady ravines and near streams •

also found on jungle paths on elephants' droppings.

54. Xanthotoenia busiris, Wd.
Fairly plentiful in swampy ground at the foot of the hills. It does not

fly during daylight but can be flushed and taken as it settles after a short
flight. It is fairly plentiful in the Pauktaung stream which flows by
Pagaye and also at the foot of the hill east of Yeawing. Numerous males
but only two females Avere taken from December to February ; flies at
all seasons.

55. Thaumavtis diores.

Plentiful in evergreen forest from October to -June.

56. Thaumantis lucipor, Wd.
Three males taken at low elevations in the Mergui district ; two in April

and one in December. It has so far not been takea in Tavoy district.

57. Tliauria aliris intermedia. Crow.

A male taken at Pagaj-e in May and a female at Kambauk in October.
58. Stir.toptlmlma godfreyi, Roth.

A pair of this beautiful species taken by Wood ; the female at Taung-
shuntaung on the r7th May 1917 and the male at Kalachaung on the 28th
March 1919. It keeps to heavy jungle and is attracted by over-ripe fruit.

A description of this species will be found in J. B. N. H. S., Vol. XXVI,
part 3, page 867. ,

59. Zeuxidia amethijstus masoni, Moore.

Several males and three females taken at Yeawing, 300', in February
1919, and also at Pagaye and Wagon from December to March. It flies

after sunset a«id may be seen along most of the streams and nalas in dense

forest, most plentiful at Yeawing from December to February.

60. Amathusia p>hidippus, Joh.

This species like the above also flies after dusk and frequents palm
groves, gardens and the banks of tidal creeks. I have known it to fly into

houses after dark, attracted no doubt by the bright lights ; a specimen I

have was taken at night in the billiard room of the Tavoy club.

GI. Amathusia awytliaon, Db.
Males uncommon but females very rare ; two males taken at Pagaye in

January 1915 and the female at Myekhanbaw in May 1919. This species

is generally found in the same locahty as Z. masoni but has also been

known to fly during daylight.

02. Discophora celinde continentalis, Std.

Not uncommon at low elevations in bamboo jungle. It is a very shy

insect and will not permit one to approach ; males are often met with,

but females appear to be exceedingly rare and I have not succeeded in

securing one. The few males I have are larger than either Indian or

Andaman specimens and are brighter also ; the yellow spots on upper

side of forewings being large and bright.
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63. DiscorJiora iullia indica, Std.

A common species found everj^where on low ground ; it frequents

bamboo jungle and also gardens and may be seen about dusk flying in the

neighbourhood of habitations. The females oviposit on bamboo leaves.

01. Enispe euthymius, Db.

Appears to be an uncommon species as I have secured only two males, one

at Pasaye, 300' on the 17th December 1919 and the other at Myekhanbaw in

April ~1915. The former has the dark markings very deep and about twice

as^ wide as in any of the Indian specimens I possess, while the usual orange

ground colour is" overlaid with brown scales, so that the orange colour just

shows through.

Family—NYMPHALID.^.

Subfamily

—

Nymphalin^e.

65. Charaxes polyxena hierax, Felder.

Several males and four females taken at Pagaye, Maungmagan and Mye-

khanbaw from September to May.

C6. Charaxes aristogiton, Fd.

A few males only taken at Pagaye and Wagon from December to April

;

no females have so far been seen.

'f)7. Charaxes fabius sulphureus. Roth.

A single male taken at about 300'.

68. Eulepis aihamas, Drury.

Males common along streams at the foot of the hills, but female^ are

scarce.

69. Eulepis arja, Felder.

Common all over along streams.

70. Eulepis jalysus, Felder.

An uncommon species ; three males o^ly taken ; two on Sabataung 600'

and one on Kalataung 1,200' in December.

71. Eulepis delphis concha, Wd. •

Two males taken at Pagaye in October 1910 and a pair at Kalachaung

during April 1916 and 1917 respectively.

72. Eulepis eudamippus, Db.

Fairly common along streams during the summer and on hill-tops during

the cooler months.

73. Apatura osteria, Wd.
Males plentiful on the top of the hill at Pagaj^-e 600' and sparingly so on

the hill West of Kambauk, but no females were taken or seen at either of

these places. The only female secured was caught on Kalataung, above

Wagon at about 1,700' on 22nd December 1919, no males being seen here.

In all 33 males were taken in one particular spot, where they were to be seen

daily between the hours of 3 to 5 p.m. They seldom come within reach of

an ordinary net and keep to the higher branches of the tress ; they settle

Avith wings outspread in places where there are patches of sunlight and from

these spots fly out and attack any other butterfly that chances to pass along,

returning to the same leaf after the struggle. Fresh specimens may be taken

from November to January and worn ones up to end of May.

74. Euripus halitherses, Db.
Males plentiful on the hills but females appear to be very scarce. One

female of the form Isa taken at Pagaye, at the foot of the hill on 16th Decem-
ber 1919.
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75. Stihodtiana nicea. Gray.

Apparently a rare species as only one, a male, was taken on Kalataung,
1,700' on 22nd December 1919. This specimen has the outer white border on
the hind \vings very Avide, about -1" in the middle of the margin, decreasing
both ways to the termen and apex. The black central spots are small and
crowned mth blue inwardly, the post discal band on the hind Avings is not
very sinuous bul well defined and the blue markings are bright and appear
green in certain flights.

76. Adolias dirtea. Fab.

Plentiful all over the district where there is heavy jungle. Tavoy specimens
are larger and brighter in colour than those from upcountry, the females

in particular being of great size. -

77. Euthalia goodrichi, Dist.

Four males and two females taken ; a pair at Kalachaung in April, two
males and a female at Pagaj-e in June and a male at Wagon in December.

78. Euihalia derma, Koll.

Three specimens, two males and a female taken at Pagaye at the foot of

the hill during December and March.

79. Euthalia dunya, Db.
Fairly plentiful in heavy forest on the hills but most difficult tc catch, as

it is extremely wary and has a most irritating habit of allowing one to appro-

ach quite close and then flying o-ff just when you are about to make a swoop.

It appears to be most plentiful on Kalataung from November to March.

80. Euthalia coci/tus, Fab.

Several males and a few females taken at Yeawing, Pagaye, Wagon and

Myekhanbaw from December to May. It keeps mostly to the hills in heavy

forest.

81. Euthalia lepidea andersoni. Moore.

A very common species found throughout the district in bamboo and

scrub jungle, and along forest paths and streams.

82. Euthalia appiades julii, Bougain.

Very common and found in company \vith E. andersoni ; females are

rather scarce.

83. Euthalia jahnu, Moore.

Fairly common both in the hills and plains wherever a species of Agera-

tum grows, on the flowers of which they feed.

S4. Euthalia anosia, Moore.

A common butterfly where mango trees grow, on the leaves of which the

larvae appear to feed.

85. Euthalia kesava rangoonensis, Sw.

Common all over the district and flies all the j-ear round.

86. Euthalia phemius, Db.
Five females only taken but no males have been met with ; the females

are smaller and lighter than Khasi Hills specimens,

87. Euthalia lubentina, Cr.

A common butterfly found all over and at all elevations.

88. Euthalia garuda, Moore.

Very common at low elevations and in gardens where mango trees grow, on

the leaA'es of which the larvee feed.

89. Eutlifilia jama, Fd.

Found in the plains as well on the hills, but is not common.

SO. Enthalia apicalis, Voll.

Six males only taken during December and January at Pagaye and Wagon.

91. Euthalia kanda, .Moore.

A single male taken at Talaingya in February 1917.
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92. Parthenos gambrisius. Fab.

Common at low elevations in bamboo and scrub jungle. Though plentiful

it is difficult to take as it is a wary creature.

93. Liminitis procris anarta, Moore.

A common species found throughout the district at all elevations.

94. Lebadea martlia attenuata, Moore.

Very common at all elevations at all times.

95. Pcmtoporia nefte nivifera, But.

Males very common but females scarce. This species is found at all eleva-

tions but apparently prefers hill-tops, where they may be seen in large num-
bers. The males are about the most pugnacious of all butterflies and will

attack and drive away any others that happen to come, and I found it

necessary to catch and destroy all the males I could before settling down to

collect.

96. Pcmtoporia zeroca, Moore.

Two females only taken, one at Maungmagan on 9th April 1914 and th&

other in Mergui district on 12th November 1919 ; so far no males have been
seen.

97. Pantoporia kresna, Moore.

Plentiful on hill-tops ; numerous specimens of both sexe3 were taken on
Pagaye hill 500' and Kalataung, 1,500' to 2,000', during December and January.

It is found at all seasons, but is most numerous from November to March.
98. Pantoporia kanwa, Moore.

Males common but females very scarce, on hill-tops, from November to
March. Many males and a few females taken at Pagaye, Wagon and
Kambauk during December and January.

99. Pantoporia ajmlina, Koll.

A single male taken on Kalataung 1,700' on 22nd December 1919. This

specimen is nearer to the Sikkim form than the N.-W. Himalayan form, so far

as the spots and bands on the upper sides of the wings are concerned.

100. Pantoporia perius, L.

Very common at all seasons from about sea level to 1,000', all over the
district.

101. Pantoporia larymna, Db.
Four males and three females only taken in about 8 years collecting..

It keeps to the higher branches of trees and seldom descends low, which
may account for it being so scarce. Specimens have been taken at low
elevations as well as on the hills.

102. Pantoporia asiira, Moore.
A single female taken at the foot of the hill at Pagaye. This one agrees

in every respect with N.-W. Himalayan specimens in my collection.

1 03. Pantoporia pravara, Moore.
Plentiful on hill-tops in company with P. kanwa and P. kresnci. Many

specimens taken at Pagaye, Wagon and Kambauk during December and
January.

104. Neptis hylas adara, Moore.

A common species found at all seasons throughout the district.

105. Neptis soma, Moore.
Not uncommon both on the hills and plains at all times of the year.

106. Neptis nata cresina, Moore.
Rather a rare species, found in heavy forest at all elevations. I secured

about a dozen specimens ; two at Yeawing in February and a few at" Pagaye,
Sabataung and Wagon during December 1919.

107. Neptis columella martabana, Moore.
Of this species oidy two males were secured, one on Kalataung 1,500' ia

December 1919 and one on Pagaye hill 500' in March 1916.



BUTTERFLIES COLLECTED IN THE TAVOY DISTRICT, BURMA. 891

108. Neptis jumbah, Moore.

A few specimens, in all, taken at :\Jaungniagan. Sabataung, Talaingva and
Meg\faungain during December, all at low elevations.

109. Neptis haritu, Jloore.

This is an uncommon species of which only a few were secured. The
females are rare. All the specimens secured svere taken at Pagaye and
Wagon during December.

110. Neptis vikasi pseudovikasi, Moore.
A Common species which keeps to the hills and flies from December to May.

111. Ne2]tis anjana, Mooie.

A single male taken in the Kaleianaung Reserve forest in June.
112. Neptis ebusa fuUqinosa, Moore.

Several males and a few females taken on the hills at Pagaye, Wagon and
Kambauk during December and January.

113. Neptis miah nolana, Druce.

.\n uncommon species and so far only taken on Pagaye hill, 500', during
December.

114. Neptis viraja, Moore.

This is an uncommon species as only four males and two females in «11

were secured ; two males on Pagaye hiU, 600' and the rest on Kalataung
1500', in December.

115. Neptis heliodore. Fab.

Plentiful in the hills all over the district. Numerous specimens of both sexes

taken during December and January ; very plentiful in the latter month.
116. Neptis hordonia, Stoll.

Common at all seasons throughout the district.

117. Neptis peraku, Butler.

Common on liill tops from Xovember to March ; numerous specimens taken

at Pagaye, W^agon, Kambauk and Sabataung during December and January,

lis. Nej)tis aurelia, Std.

Rather uncommon ; flies in company ^A'ith N. peraka and hordonia during

December and January but found ver3/ sparingly at other times.

119. Cyrestis nivea nivalis, Fd.

Several specimens of both sexes taken during December and January,

both on the hills and low grounds. This species comes down to the streams

during the hot hours of the day and settles on damp sand.

120. Cyrestis jieriander, Fab.

Rather more scarce than the above and keeps to the hills. A few males

and two females taken on Pagaye hill 600', and on Kalataung 1500' during

December 1919.

121. Cyrestis peraka, Dist.

This butterfly keeps to the streams at the foot of the hills in dense jungle.

It was very plentiful during January 1920 on the road from Pachaung to

Kambauk, at a spot where a stream cut across the road near the 15th mile

stone. It has a weak flight and settles frequently on the underside of a leaf,

with outstretched wings.

122. Cyrestis risa, Db.
A common species to le seen everywhere and at all times of the year.

123. Cyrestis raliria rahrioides, Moore.

Taken sparingly in company with the above, at Pagaye, during January.

124. Junonia iphita, Cramer.

Common at low elevations.

125. Junonia lemonias, L.

Common at the foot of the hills.

126. Junonia hierta. Fab.

Common in the plains.

31
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127. Junonia orithyia, L.

Plentiful though not so common as the above.

128. J%inonia atlites, Joh.

One of the commonest of butterflies in the plains.

129. Junonia almana, L.

Common in the plains.

130. SymbrentMa hippoclus lucina, Cramer.

A few taken on Kalataung, 1,500', towards the end of December 1919.

131. Symbrenihia niphanda, Moore.

A single male secured on Pagaye hill 600' on 16th April 1916.

132. Prothce francki angelica, Butler.

A rare species found mostly on hill tops in heavy forest. Nine males and?

a single female taken ; four at Yeawing, 400', on 10th May 1919, four on
Pagaye hill, 60O' in January 1920, and one on Kambauk hill 700' on 19th

January 1920. The single female was taken at the foot of Yeawing hill,

inside a house, where she no doubt had been attracted by the scent of some-

ripe guavas. This butterfly keeps to very dense forest in places where the

gloom is deepest ; it flies little and settles frequently, always selecting th&

bare trunk of a tree. It settles with its head facing upwards, but immediate-

ly after turns about and faces downwards. It is not by any means shy and is

easy to take when seen, but the colouring on the underside harmonises so well

with the moss-covered trunks of the trees that it is by no means easy to>

spot. It appears to fly from December to May.
133. RMnopalpa polynice birmana, Fruh.

Rather a scarce species which I personally did not take, but several speci-

mens of both sexes were caught by Wood at Kalachaung and Kedantaung.
It is evidently a gross feeder, as five fresh males were tfiken in the Kala-

chaung, feeding on human excreta.

134. Hypolimnas bolina, L.

Common on the plains and some httle way up the hills. They do not

appear to attain the size of those found in N.-W. India.

135. Hypolimnas misip'pus, L.

Apparently a rare species as only one male was taken on Pagaye hiU, 500',

in December 1919.

136. Penthema darlisa, Moore.

Very scarce and seldom met with ; two males and one female have so far

been secured ; the former at Yeawing in May and the female at Pagaye in

September. The two males are typical, but in the female the discal series

of spots, on the hind wings, are joined to the internervular streaks, which
given the latter a clavate appearance. The streak in the submedian in-

terspace is very short, from near the tornus to about half the length of the-

margin.

137. Doleschallia bisaltide pratipa, M.oore.

Males common but females scarce. Keeps to the hills.

138 Kalliwa inaclnis Umhorgi, Moore.

Plentiful at Kadantaung and Myekhanbaw in June, also found near Pagaye-

in January. TaA'oy specimens are brighter than the Indian forms and are

very like the Japanese form.

139. Cynthia erota, Fab.

Rather an uncommon species of which I have secured only three males and
two females ; the former on Nwalabo hill, 4,500', in December and the latter

on iSabataung, 500', in the same month. The males are very heavily marked!
with black, much more so than are the Indian specimens.

140. Issoria sinha, KoU.
Common and generally found at low elevations.
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141. Atella phalanta, Drury.
Rather uncommon, found all the year round.

142. Atella alcippe alcippoides, Moore.
Pentiful on the hills at all seasons. The males when freshly taken have

a beautiful purple gloss on the upper side of the wings when held in a certain
light.

143. Cirrochroa fasciata, Felder.

One of the commonest of butterflies in the district. It was to be seen in
great numbers on Penaichaung hill, 500', two miles N. of Pagaye during
December 1919 ; also on Kalataung, about L200', and at the foot of the hifl

near Pachaung. At the last place it literally swarmed, attracted by the evil

smelling ooze from the bed of a stream, also a favourite wallowing place for
wild animals. This species is most in evidence during December and January
and is found sparingly at other times.

144. Cirrochroa suri/a, Moore.

Fairly plentiful on the hills during December and January and less so at
other seasons.

145. Cirrochroa mithila, ]\Ioore.

A very common species, frequenting the hills as well as the plains
;

Tavoy specimens are hardly distinguishable from the Andaman form Anjira,
Moore. It is a thirsty creature and large numbers may be seen during the
warmest hours of the day, sucking the moisture from damp patches in the
beds of streams.

146. Cirrochroa orissa. ^ No. II in plate.

Fairly plentiful on the hills near Yeawing, on Kalataung, Pagaye and
Pinnechaung. This species is new to the Indian region and was recorded from
Borneo. In flight it is almost indistinguishable from Cupha crynianthis-lotis.

Sulz, and is probably the reason for it being overlooked by earlier collectors..

ft is difficult to take as it has an erratic flight and seldom settles. Flies

from November to May.
147. Ergolis ariadne, Joh.

Common at low elevations at all seasons.

148. Ergolis merione, Cramer.

Common everywhere in the plains.

149. Laringa castelnaui, Felder.

Males are uncommon but females are rare. It keeps mostly to the hills and
is generally found in bamboo jungle. Several males and three females were

taken on Pagaye hill, 600', during December and January, a few males and
a single female on Kalataung, 1,.500', in the latter part of December and a

few males at Yeawing, 500', in February.

150. Cethosia biblis, Drury.

A male and two females only taken ; the male at Pagaye in January and

the females at Myekhanbaw and Kyaukmedaung, respectively, during May.

All these specimens are much smaller and darker than the Indian form.

151. Cethosia hypsea hi/psina, Fd.

A male taken at Myekhanbaw in May and two females in the Mergui

district in December. It appears to be scarce as I did not come across any

during mj; visit to Tavoy in 1919.

Family—NY.MPHALID.E.

Subfamily

—

Libyth.^lIX-E.

152. Libythea myrrha rama, Moore.

Fairly plentiful at all elevations for the greater part of the year.
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Family—NEMEOBID^.

153. Zemeros flegyas confucms, Fruh.

Very common both in the hills and plains at all seasons.

154. Taxila thuisto, Hew.
Not common, on the lower slopes of the hills throughout the district.

155. Taxila haquinus fasciata, Moore.

Common all over the district in heavy jungle.

156. Abisara neophron, Hew.
Very common in streams at the foot of the hills in dense jungle.

157. Abisara echerius angulata, Moore.

Very common at all seasons, both on the hills and in the plains.

Family—PAPILIONID^.

158. Papilio ceacus, Fd.

Common from October to June at all elevations in heavy forest. Very

plentiful along the banks of the stream, that passes by Pagaye, in March

attracted there by the flowers of a shrub.

159. Papilio zaleucus, Hew.
Plentiful on Kalataung, 1,500', and on the hill W. of Kambauk, 600'.

About 30 males and five females were taken there in two daj^s, 21st and

22nd December 1919. They were attracted here bj^ the flowers of a sj)ecies

of Ageratum as several were taken on the flowers ; they were not observed on

any other part of the hill, nor did I see any at Pagaye. In examining the

series I possess I find that the white areas on the upperside of the hind-

wings vary considerably, from four white interspaces to one, and in a single

specimen there is no white at all, the wing being entirely black. This single

specimen is indistinguishable from P. varuna a-storion, Wd. On the under-

side it has white interspaces, but so also has a specimen of P. varvna from

Sikkim which is in my collection. I did not meet with P. varuna in Tavoy,

so that it is probable that these two are only races of one species.

160. Pailio aristolochice goniopeltis, Eoth.

This is not a common butterfly and was taken sparingly at Maungmagan
during December 1919.

161. Papilio coon doubledayi, Wall.

A common species found at all elevations in heavy jungle. It is very

plentiful from October to May.

162. Papilio neptunus, Guer. No. 1 in plate.

Two males and one female of this rare butterfly were taken. One male

at Kalachaung in June 1912, a male at Mergui in April 1914 and a female on
Kalataung, 1,700', on 23rd December 1919. This species is new to the Indian

region and so far has only been recorded from Borneo, Malacca, Sumatra
and Nias. The forewings are black above with pale, almost white, patches

between the veins. Hind-wings black, with a discal series of elongate red

spots in interspaces 1 to 4. Underside as above, but paler and the red

patches much smaller ; breast red at the sides ; abdomen, fore part black, the

rest yellow. The abdominal fold has some grey powdering.

Epanse (^—3-8, 9—4-1 inches.

163. Papilio paradoxus telearchus. Hew.
Evidently a rare species as onjy two males and two females have been

taken in about 9 years collecting. A pair were caught at Pagaye in Sep-
tember and a male in October 1914, and a female in the Kaleianaung
Forest Reserve in October 1916.
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164. Papilio paradoxus d. danisepa, Butler.

Of this beautiful form I secured only three males ; one at Wagon in
October 1914, one at Yeawing and one at Pagaye, in February and April
1916, respectively. On the wing it appears very like Euploea diodeiiana
and has the same habit of settling on damp sand.

165. Papilio dytia, L.

Common just before the rains set in.

166. Papilio dytia var. lankeswara, Moore.
A few specimens taken at Talaingya during April.

167. Papilio dytia var. papone, Wd,
Two males taken at Pagaye in May 1919.

168. Papilio di/tia d. dissimilis, L.

Common all over the district from March to June.
169. Papilio castor mehala, Gr.

Several females but no males taken ; flies from December to April. The
specimens I have were caught at Pagaye and Kalachaung.

170. Papilio rnahadeva, Moore.

Several specimens of both sexes taken at Pagaye, Wagon, Talaingya
and Thingadon between March and October. It is most plentiful just

before and during breaks in the rains.

171. Papilio demoleus malayanus. Wall.

A very common butterfly found on the jilains and low hills, throughout
the year.

172. Pajjdio demolion, Cramer.

Common in dense forests in the hills and occasionally along streams at

the foot of the hills. It has a very rapid flight, is diflicult to catch and when
caught generally contrives to break off its tails or a goodly jiart of a wing in

the net. It has a regular beat round and round which it goes during the

warmest hours of the day.

173. Papilio diaon ducenarius, Fruh.

A few males only taken ; one at Myekhanbaw in May, one in Mergui in

February and one south of Tavoy in April. It appears to prefer the low

country and has not been seen on the hills.

174. Papilio helenus, la.

Males common but females are rare as only one has been taken. It

keeps to beds of streams in dense jungle and does not ascend the hills.

175. Papilio 2^olytes, hiun.

Very common all over the district but prefers low elevations. Only

two forms of females have been taken, the cyrus, Fab., and stidiius, Hiib.

176. Papilio mcmnon agenor, L.

Does not appear to be common. Both the tailed and tail-less forms of

females have been taken. It keeps to the densely wooded country at the

foot of the hills.

177. Papilio p)alinurus,'F&b.

This is not an uncommon species but is difficult to catch as it flies high

and only occasionally comes within reach.

One male taken at Kambauk in May 1916 and two females at Wagon,

1,000', on 22nd December 1919. It keeps to lov/ elevations and is never

seen on the hills.

178. Papilio acjetes, Wd.
Four males only taken, one at Pagaye in September, tAvo on Sinbo Sinma

in January and October, respectively, and one on Kalataung 1500' in

October.

179. Papilio antiphates, Fab.

A male taken at Maungmagan in April 1914 and a few at Pagaye and

Talaingya in January and March respectively.
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180. Papilio payeni amphis, Jor. ;

A single male taken at Kalataung, 1,500', on 3rd November 1919. It

appears to be very rare in this district.
j

181. Papilio sarpedon, L.

Common all over the district and on the wing throughout the year.
'

182. Papilio eurypylus cheronus, Fruh.
i

Several males taken at Pagaye from September to January and one

female at Wagon, 1,000', in June 1920.

183. Papilio haihydes chiron. Wall.

A single male taken on Sinbo Sinma on 12th November 1918.

184. Papilio agammemnon, L. \

Common at all elevations in dense jungle throughout the j^ear. <

185. Papilio macarevs gyndes, Jor.

Only one male taken on Sinbo Sinma on 11th November 1918.

186. Papilio xenocles kephisos, Fruh. '

A few specimens of both sexes taken at Pagaye in September 1914 and 1

at Kalachaung in April 1919.
i

187. Papilio megarus, Wd.
]

A very uncommon species of which only two males and a female were
taken ; a male at Yeawing on February, one at Myekhanbaw and a female

i

at Maungmagan in April. On the wing it looks very like Danais septen- '.

irionis and may easily be overlooked.

188. Leptocircus curius, Fab.

Rather scarce at the foot of the hills and along streams.

189. Leptocircus meges virescens, But. :

Common at low elevations throughout the district in fairly heavy jungle.
|

Family—PIERTDiE. i

190. Leptosia xiphia. Fab. ^

A common species found at low elevations throughout the district. ,

191. Delias hyparete ciris, Fruh.
j

Common both in the plains and on the hills. It is very plentiful during j

December and January.
\

192. Delias descombesi leucacantJia, Fruh. 1

Common all over the district from October to June.
(

193. Delias aglaia beata, Fruh. i

This is also very common and flies at all seasons. '

194. Prioneris clemanthe, Db. .
I

Males plentiful, but females are rare ; numerous males and only oma j

female were taken.

195. Huphina nerissa dapha, Moore.

Very common throughout the district.
:

196. Huphina nadina, Lucas.
i

Common in tbs plains at all seasons.
j

197. Huphina lea, Db.
i

Common on the hills all the year round. i

198. Appias lyncida hippoides, Moore.
^i

A common ST3ecies at all elevations and on the wing throughout the year.
\

199. Appias melania adamsoni, Moore. ;

Fairly plentiful on the hills especially at Pagaye and Kalataung, but J

difficult to catch. ;

200. Appias lade lalassis, Gr. S.
'

Appears to be a rare species; two males taken on Kalataung, 1,500', on
6th November 1914, and a female on the same hill on 21st December 1919.

J

201. Appias indra, Moore. !

A few specimens taken at Pagaye in Februarj^ 1919.
I
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202. Appias lalage lagela, Moore.
Numerous males takea on Kalataimg, 1,500', in November 1914, but no

females were secured.

203. Izias pyrene latifasciata, Butler.

A very common species in the plains.

204. Dercas verhueli pallidus, Fruh.

A few taken at Kalachaung along the stream, in Aoril. It m\v bs
common but as it has a habit of hiding in dense foliage it is not often seen.

205. Catopsilia pjjran':lie, L.

206. Catopsilia florella, Fab.

207. Catopsilia crocale, Cramer.

208. Catopsilia pomona. Fab.

The above are common all over the district at low elevations from No-
vember to January and again from March to June.

209. Catopsilia scylla, L.

Very common during Nove-nbar and De3ember in gardens and in the
neighbourhood of villages. It keeps to the plains and may be taken in large

numbers on the flowers of a species of Cosmos in gardens in the town of

Tavoy. The larvae feed on a species of Cassia which grows in cultivated

areas. It appears to b3 single brooded.

210. Terias libytliea. Fab.
Common in the plains at all seasons.

211. Terias laeta, Bdl.

Not common ; a few specimens taken at Pagaye and Talaingya during June.

212. Terias heccibe, L.

Very common throughout the year both on the hills and plains.

213. Terias sari, Hors.

Common during October all over the district.

214. Terias harina andamana, Moore.

Not common but may be taken at any time of the j'ear. It is found at

all elevations.

215. Hebomoia glaucippe, L.

Males common but females are scarce. It keeps to the lowei- hills and

plains and along streams.

216. Pererojiia avatar paravatar, 1)3^.

A few males and one female taken on Kalataung, 1 700', in October. On
the wing it is not possible to distinguish it from Pereronia hippia. Fab.

217. Pereronia Valeria hippia. Fab.

Very common from October to April at all elevations. The female v .

livilla is also found but is rare.

{To he continued.)



TROUT CULTURE ON THE NILGIRIS

BY

Colonel Molesworth,, CLE., C.B.E., V.H.S., I.M.S., and

J. F. Bryant, M.A., F.G.S., I.C.S.,

Collector of the Nilgiris,

(late Senior Scholar in Natural Science at Clare College, Cambridge).

( WUh a map and two 2)lates.)

The Nilgiris consist of an oval, grassy, undulating plateau about 20 miles;

across and about 7,000 feet above the sea. Occasional peaks rise to 8,000 feet or

more. The western margin is marked out by a relatively elevated tract, the

Khundahs, which falls away steeply, often precipitously, towards Malabar.

About midway, the plateau is crossed from North to South by another high range

of hills, the culminating point of which, Dodabetta, is 8,640 feet above sea-level.

Shielded by the Khundah and Mukerti Range from the heavy rainfall of the

Wynaad, cool and cloudy weather is the rule rather than ths exception, even in the

Summer season. Without the grandeur of the Himalayan gorges or the majesty

of eternal snows, the Nilgiris have a soft beauty of their own, recalling to the Eng-

lishman the undulating contours of his own western hills. The pedestrian can.

strike a bee-line over hill and dale, withersoever his fancy leads him, unimpeded by
any obstacle mere serious than an occasional peat-bog or a brawling hill stream.

Rainfall :—There is a rapid decrease in the rainfall as we travel from West
to East. At Naduvattam and in the Khundahs it is above 100 inches, at Paikara

it is 78 • 23 inches, whilst at Ootacamund it is 48 • 35 inches.

This distribution is not without its influence upon pisciculture. The rainfall

at Ootacamund is too small to be of much use and as a general rule it may be laid

doAvn that the fishing improves as we go West or South-west into the area of

maximum precipitation. Hence the most prolific streams are the Billithada-

halla and the Pirniund in the Khmidahs.
The Eastern half of the plateau, depending as it does on the North-east rather

than the South-west Monsoon, possesses no streams of importance and is compara-

tively useless from a piscicultural point of view.

Tempeeattjee :—The mean temperature of the year is 55" at Ootacamund,
that of May, the hottest month, being four degrees above this and that of January,

the coldest, only seven below it. But the daily range in the clear weather which
usually prevails in January, February, March and April may be as much as 31

degrees in the 24 hours (Blanford). It is in these months that the trout embryos
develope, and it is in these months that they are most susceptible to sudden
changes of temperature.

Streams :—The larger streams in the Khundahnad and the Todanad fall in

cascades over the sides of the plateau into the Moyar on the North and the Bha-
vani on the South. In the North we have the Mukerti, the Krurmund, the Mekod
or Parson's Valley Stream and the Yemmakal. Excellent trout streams in them-
selves, and protected by waterfalls from the incursions of carp, they stand out ini

sharp contrast to the Pykara in which carp predominate at the expense of the

trout. The southern group consists of the Billitaddahalla, the Pirmund and the

Thayar Shola streams on the Khundahs, and the Avalanche and Emerald Valley

streams which by their union form the Khundah River. Here again the upper
waters are the best, and trout which will rise to a fly disappear as we go down-
stream.

In all these rivers, beautifully clear water, slightly stained by peat, is the rule

rather than the exception. Long stretches of relatively deep, still water mark the
prevalence of soft gneissose rocks. Where bands of Charnockite intrude, we
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have gorges, rapids and waterfalls. There is no waterweed to speak of, but a
multitude of rocks and stones form ideal shelters for the fish. The clearness of the
water and the absence of weed are not without disadvantages. Visibility is in-

creased and there is nothing to deaden vibration. The heavy tread of an inex-
perienced angler is felt from far off and is often responsible for his lack of success
in waters which may be overstocked.

Inhabitants :—The greater part of the Todanad and the Khundahnad are
essentially pastural tracts inhabited by a race of buffalo herdsmen, the Todas.
Where the Badaga with his system of shifting cultivation has established himself,

trout culture has pioved a failure. Areas opened up for tea planting on a large

scale, such as Melur and Kolacombai similarly contain no trout. The soil loosen-

ed by the hoe is washed down into the streams Avhich run red during the rains

and contain hardly a living creature. With the present remarkable boom in

potato cultivation, there is an attempt to secure potato-growing concessions in

the Toda country, to make it worth-while for the Todas themselves to support

such applications, and to argue that it is anomalous that in an age of progress huge
stretches of Downs should be conserved for hunting, shooting and fishing. It is

possible, however, to justify the reservation of the Wenlock Downs and the

contiguous areas on the score of safeguarding the interests of the grazing popula-

tion, more particularly the Todas. Cultivation means the introduction of fish-eat-

ing labourers such as Canarese, Tamils and Badagas. The rivers will be polluted,

the poacher will replace the herdsmen, and trout culture will be at an end.

But it is not sufficient to cry out that an interesting tribe will become extinct

if its grazing lands be brought under the plough. It is incumbent on all lovers of

the gentle art to justify economically the retention of the Todana as pasture

land. It will be sufiicient, we think, to develope a system of co-operative dairy

farming throughout the area in question. The latter is fairly well supplied with

roads. It would be easy to improve the milk-yielding qualities of the Toda

bufTalo, to collect the milk each morning by means of the motor lorries, to

distribute it to the residents of Ootacamund in the season and to convert it into

condensed milk and the like \\\\ei\ the visitors are away.

Trout culture can similarly be justified economically if it can be made an im-

portant source of food supply. At present an enormous quantity of stale sea-fish

is brought up from Madras and Malabar. It should be easy to replace this by a

supply "of local fish, produced locally in an area which is eminently adapted for

trout culture. But State Agency must be employed and the services of the

ExjDert retained.

It must not be imagined that the dependence of fishing upon grazing is with-

out its drawbacks. The herdsman must have young grass. In February and

March each year, when the rivers are at their lowest and such food supply as comes

down in the Spates is cut off, all the grass in the country that will burn is fired. The

destruction of insect life, and more particularly of beetles, is enormous. The fast

vanishing sholas or woods are eaten into further by each successive conflagration.

Alreadv enormous extents of country are without a single tree. Throughout the

long valley of the Pykara or the bleak gorges of the Billitaddahalla the monsoon

winds scream with unmitigated violence. It is difficult, often impossible, from

the middle of June to the middle of August to keep one's cast on the water. The

rain pelts down mercilessly on the enterprising angler, and soon, hkc his more

effeminate brethren, he gives up the unequal struggle, persuades himself that

there are no trout and betakes himself to the club-house or the dancing-floor.

A scheme has been started by the present Collector to grow trees and shrubs

in such a manner as to form 'windscreens on the one hand and asyla for trout

on the other. By choosing such varieties as flower readily, it is hoped to be ab e

to attract and breed insects and improve the food supply for the fish. At intervals

of a mile, dense thickets of Acacia dealbata are being formed. Angling will be im-

possible in these and the harassed trout will remain unmolested until he wanders

32
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beyond their precincts. The river banks in the intervals between the asyla
'are being planted with flower bearing, insect attracting, plants, and while it is

not anticipated that there will be a very great addition to the local food supply yet
EphemeridcB will be attracted and the trout will not so readily loss the fly-eating

habit.

History:—In 1863, Dr. Francis Day attempted to import trout ova but they
'died before reaching the country. In 1866, he imported 6,000 ova and placed
those which survived in a masonry hatching house in the Government Gardens at

Ootacamund. Fine silt and the attacks of water organisms proved fatal to these.

About the year 1867, Mr. M'lvor imported fry from Scotland. In 1869, he
transferred them to ponds in the Government House Gardens. From there, they
\were distributed to the Ootacamund Lake, the Khundahs and other places.

Mr. M'lvor was at that time Superintendent of the Cinchona Plantations. He
was also charged with the care of the Government House Gardens. His activities

centered in Ootacamund. It was there that Dr. Day and he located the earliest

trout ponds and the hatchery. He clung to the relatively high slopes of Snowdon
and Dodabetta. He demanded low temperatures rather than an equable climate.
He established a tradition which for forty years made successful trout-breeding
impossible. There were no long stretches of clean gravel in the streams. Con-
tamination by sewage or cultivation was the rule rather than the exception. A
large percentage of the population were poachers by instinct. At the present day
it is doubtful whether there is a single trout in the Burnfoot or Lovedale Lakes, the
Sandy NuUah Stream or the Marhmund, Dodabetta and Tiger Hill Reservoirs.
In 1877, Mr. Wapshare and Mr. Hubei't Knox put into the Pykara some carp

caught in the Ouchterlony Valley in the Wjmaad. In 1879, Mr. JBarlow, the Com-
missioner, reported that the PAdvara had been stocked with Mahseer (sic). When
and by whom it was stocked, he does not say. These experimental measures were
disastrous from the point of view of trout-culture. The myriads of carp in the
Pykara River at the present day are too shy to be of much use to the angler. Com-
peting as they do for the food in the river, they make it difficult for other fish to
eke out a precarious living. TM^elve miles of fine water from the junction of the
]\Iukerti and Krurmund to the Pykara Waterfalls were completely spoiled.

In the early eighties, fryponds were made at Pykara about 12 miles from
Ootacamund. A heavy flood about the year 1884 damaged the ponds and swept
the whole of the fish into the Pykara River. It was unfortunate that the ac-

cident occasioned a return to Ootacamund. Unsuitable as Pykara was owing to
the existence of Carp, it was at any rate preferable to the slopes of Snowdon and
Dodabetta.

In 1884, the Game Association and the Collector reported that dynamiting
and the use of small mesh nets were becoming general. A notification under
Madras Act 2 of 1879 was then issued prohibiting such practices in the chief

reservoirs and rivers of the plateau.
The position about this time was that the Ootacamund Lake contained Tench

and Carp wliilst the Pjdcara held numerous bony Carp. Trout were cons-
picuous by their absence.

In 1892, the fry kept by Dr. Ross in a reservoir at Dodabetta were almost all

lost by the breaching of the dam. In 1893, the two females of the four large fish

maintained at Dodabetta spawned in February, but as the males were in milt in

November, the ova could not be fertilised. In this year, seven fry-ponds and a
stock-pond were made at Pykara.

Fortjr thousand ova imported from England were put into thd icehouse at
Ootacamund where they froze and were destroyed. A second consignment
arrived on March 4th. The high temperature of the water, however, destroyed
the fry as fast as they hatched and only 83 survived. Messrs. Ross, Marsh,
Wapshare and Lawson spent considerable sums in further attempts to propagate
the species. The temperature of the water militated against success. Myriads
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of crabs devoured the ova as soon as they were laid. Horned owls, water-
snakes, which usually occur below 6,000 feet, otters, the larvae of the dragon fly,

and mildew {Saproligneusferox), were amongst the other enemies of the fish.

In December, 1893, a consignment of 20,000 Loch Leven Ova and 29,003 Rain-
bow Ova were received. Despite rain and a sudden rise in temijerature, almost
the whole of the Eainbow tiout hatched out, whilst only 572 Loch Leven fry were
savsd. For a time, 20 to 50 fry died daily owing to a rise in the temperature but
eventually 5,0C0 were saved. However, little ]3ermanent good resulted. Writ-
ing in 1897 with reference to the Khundah River, Major Grant remarked that
he did not think the trout imported in 1888 had bred since the winter of 1893-94
and would be better out.

Consignments of ova, mostly of S. fario, continued to arrive at irregular in-

tervals. But in 1900 the position was summarised as follows by Major Bagnall:

—

" The only trout I have seen during the year were caught during our netting

operations in Snowdon ponds. Three were secured, unwholesome looking fish of

about 2| lbs. each. I have heard of fish being caught in Burnfoot lake and have
seen the bones of one killed by an otter.

The Pykara stock pond which should have contained 19 large trout was emp-
tied after great labour. It contained no trout, but one small fish of the Mahseer
species. The caretaker, bej-ond remarking that he was a poor man, had no infor-

mation to offer.

Emerald Valley River, Avalanche and Khundah Rivers:—I have frequently

hunted all along these rivers, and have seen three large trout in the Emerald
Valley River, but no sign of fish life elsewhere . Xowhere have I seen a fish as

large as a little finger, and I cannot find any watcher who has.

Pykara River :—I heard a fri end say he rose a trout in the Pykara River, and

I hope he was not mistaken, but those who have fished there will remamber how
red the Mahseer look in the water.

Our present position seems to be that we know of the existence of trout in the

Emerald Valley River only, and in Snowdon Ponds, in the Dodabetta Reservoirs,

and in Burnfoot Lake. They probably exist also in the Marlimund Reservoir."

The same history of unsuccessful effort by enthusiastic amateurs continued

up to 1905. At that time trout fishing on the Nilgiris might still be represented

by the word nil. Simultaneous efforts by amateurs to introduce troat on

the Palni Hills were even more disastrous. Apart from natural enemies, the

high temperatures, even at Dodabetta which is more elevated than the pressnt

hatchery at Avalanche, proved fatal to S. fario. But the most insuperable

difficulty was that the females spawned when the males were not in milt. The

experiments with S. irridens though far from being successful were at any rats

more promising than those carried out with S. fario. (Compiled from " The

mighty Mahseer" by Skene Dhu, Higginbctham & Co., Madras, 1906).

In the autumn of 'l906, the Xilgiri Game Association suggested that the services

of a pisciculturist be obtained, and Sir Arthur Lawley, the then Governor of

Madras, was approached. The suggestion was approved. From this time for-

ward, trout culture ceased to be a private enterprise. Government took up

the matter in earnest. Sir A. Lawlev wrote to the Government of Ceylon. The

services of the late Mr. H. C. Wilson were obtained. He arrived in Ootacamund

in the autumn of 1906. Very soon he brought trout culture on a soientific basis.

The Expert had replaced the amateur. An up-to-date hatchery was built at the

Avalanche 13^ miles South-west of Ootacamund. This hatchery has proved a vast

success. Both imported ova of S. irridens and stock fish have been successfully

reared here and their fry distributed to all parts of the Nilgiris. As has been said

above, it has been found useless to import ova of S. fario into the Nilgins as owing

to the relativelv high temperature of the water, these fish will not breed although

they develope well. It was Mr. Wilson who first emphasised the fact that the

females spawTied at one time whilst the males milted at another.
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It has been suggested that certain of the present trout in the Nilgiri streams
are in reahty crosses between males of S. irridens and females of S. fario. Al-
though a few brown trout were stocked at Avalanche up to 1919 and although

there may have been a few wild ones in the streams, yet not a single cross-bred fish

(with red spots) has been observed by the writers.

Early in 1907, Mr. H. C. Wilson went to Ceylon and obtained a hundred year-

lings {S. irridens) from the hatcheries there. These he brought to Ootacamund,
but owing to misfortunes en-route onty twenty-seven live fish were placed in the-

Parson's Valley Stream.

One of them was caught on a fly in the late autumn of the same year having
increased in weight four ounces. The Parson's Valley Stream holds a very heavy
head of fish, is netted periodically, but is closed to angling.

On 21st April 1907, a consignment of 10,000 ova of 8. irridens from Osnabruck
in Germany arrived in bad condition.

In 1909, however, jMr. Wilson obtained ova of 8. irridens from the Auckland
Acclimatization Society in New Zealand. Most of these were successfully hatched
out, and it is from them and the twenty-seven yearlings from Ceylon (and possibly

from the survivors of previous experiments) that the bulk of the fish on the Ml-
giris are supposed to be descended. In 1908, thirty trout from 12" to 16" in length

from the Parson's Valley Stream were turned into the Krurmund River at Hodg-
son's Hut.

In May, 1909, thirt)^ fish were transferred from the Parson's Valley Stream to

the Emerald Valley, eighty-three to the Avalanche Paver and sixteen to the stock

-

ponds at the hatcher3^ The average length of these fish v/as 11^"- It was in this,

year that the hatchery was completed.

In 1910, a stock-pond and spawning race were constructed below the hatchery.

The ivj were allowed to escape into the hatchery str-eam through the race. Since
then, however, a second stock-pond has been excavated below this spa\^^ling race,

and fry which seek to escape into the stream must run the gauntlet of the fish

in this second stock-pond.

The Avalanche, Emerald Valley, Krurmund, Mekod and Pykara Streams
were thrown open to trout fishing for the first time on September 5th, 1911. A
large party was entertained at Krurmund Bungalow bj^ the Governor, Sir A.
Lawley, who caught the first trout in the adjacent pool.

The season ended on September 30th. No less than 299 trout were killed, the
largest of them being 5 lbs. in weight. The limit of size was 12" and 140 small
fish were returned.

In 1913, Mr. Wilson reported that the size of the fish was less than he had
anticipated. He attributed this to lack of food. The remedy adopted by him
was to diminish the number of fish by netting.

In 1914, it Avas remarked that the size of the fish Idlled was less than in the^

previous year. An attempt was, therefore, made to diminish the stock of fish in

the rivers by reducing the size limit from 12" to 8". It was hoped that more fish

might be killed and that more food would consequently be available for the
survivors.

In the following year there was a general complaint from Sportsmen both as
to the number of the fish and their size. The limit was accordingly abolished
altogether in the ho]3e that more fish might be caught.
A ten-inch limit wag again imposed in 1920 on the advice of certain gentlemen

who were interested in fishing. Much discontent has been the result as only one
.fish in every four or five caught could be retained.

Despite forty years of failure, there are still a few enthusiasts who seriously ad-
vocate the importance of brown trout. They argue that even if it does not breed
well, it makes an excellent cross. They point to dark specimens of pure Rainbow
trout in proof of their assertions. The fact that some Rainbows fight better than
others is with them a further proof of interbreeding. They are unable, however.
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to prodiice a single trout with red sp3t3. Thsy ssemto be unaware that in the
opinion of many Experts S. irridsns fights better than S. fario. They ignore the
fact that the foundation of Mr. Wilson's success was that he threw ovei° ,S'. fario
once for all and pinned his faith to S. irridens. They forget that even Eainbow do
not always thrive, the secret of Mr. Wilson's success being that he imported
stock fish which had been acclimatised in New Zealand and Ceylon respectively.

Mr. Wilson's choice of a site for an up-to-date hatchery on a small tributary
of the Avalanche stream Was a remarkable instance of intuition. Abandoning
the Snowdon-Dodabetta area where fry had perished in myriads owing to sudden
rises in the temperature and other causes, hs chose a spot where the climate
though warmer, was more equable, where the water was relatively purer, where
good shade prevented marked diurnal variations of temperature," and where an
abundant vegetation ensured the existence of myriads of entomostraca and other
supplies of food.

Food:-—The problem of food has long been an important one. The follow-
ing are largely in evidence in the Xilgiri Rivers according to Mr. Wilson :

—

Water beetles

—

Colymbetes striatus. Acilius sulcxtus. Coriia.

Dystiscus marginalis. Hjj'lrophyllus pisczus.

Mollusca

—

Limnea pereger. Planorhis corneus.

(A common mollusc not enumerated by Mr. Wilson is N^ritina
perotetiani.)

Caddis

—

'^tenophylar. Limnophilus lunatus. Phrygonea gmndis.

Miscellaneous

—

Crabs.

Indigenous minnow {Danio nilgirensis)

Numerous small animalcules and larvae.

In the Avalanche and the Billitaddaballa, 3Ir. Wilson noticed the presence

of the Stone Loach. This also occurs in the Pykara.

In September 1908, i.e., two years after stocking had taken place, Mr. WilsoM

remarked a propos of the Parson's Valley stream:

—

" The decrease of the large natural fishfood is also marked. Crabs and min-

nows, especially the latter, where once numerous, are not now to be seen."

In the year ending June 30th, 1913, Mr. Wilson reportsd that the reduced size

of the fish was due to lack of food. Netting was therefore resorted to to reduce

the number of fish.

At present, crabs, worms, molluscs {princ[])Sb\ly Neritina p?rotetiana),Ca,ddis-

worms, beetles, frogs, the Xilgiri Minnow {Danio nilgiriensis) and a loach form the

diet of the trout. There are comparatively few Ephemeridae. When the rivers

were originally stocked, the trout grew rapidly to a great weight, the record fish

(6J lbs.) having been caught in the Bilhtaddahalla where now it is difficult to catch

one over ten ounces although the number has increased enormously.

By some, including the late Mr. Wilson, it is considered that the stock of fish

is too great for the available food supply. The diminution in size is ascribed by

others to the fact that new blood is required. Steps have been taken to provide

against both contingencies. No less than 7,500 eyed ova were imported from

Kashmir in the Spring of 1920 in exchange for 7,500 local ova. Though most of

these perished on the way, yet 300 Kashmir fry are being reared in No. 3 pond.

Some of these will be used to replace the 3 to 5 year old fish in the larger stock-

pond next Spring whilst the others will be put out in the upper tributaries of the

Krarmund and Mukerti.
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To improve the foodsupply, efforts have been made to iftiport and accHmatize

shrimps, to attract Ephemeridae by growing flowering plants, and by planting

watercress to increase the supply of Entomostraca. As yet it is too early to pro-

nounce on the success of these measures.

Waterweeds have been advocated by many. But there are no trout to speak

o f in the Sandy Nullah Stream and the Ootacamund Lake where weeds abound.

They have estabhshed themselves in the Big Bend of the Mukerti River where
there are complaints about the quality of the fishing. They obstruct the current

and they make angling difficult. It is desirable to estimate their effect in the

Mukerti River before embarking further on the experiment.

But there is no real proof that, given a reasonable stock of fish, the food supply

is inadequate or that new blood is required. As the result of living principally on
crabs which abound at the bottom of the streams, the Nilgiri Trout after a few
years becomes a bottom-feeder pure and simple. He takes the fly more and more
shyly as the years roll by and finally ceases to rise at all.

The fact that up to a size of ten inches, he is continually being hooked and re-

turned to the water, may have an adverse effect.

Owing to the prevailing direction of the wind in the fishing season, one has to

cast downstream instead of up. The result of striking, therefore, is to pull the fly

in a large number of instances out of the fish's mouth,^to prick him and to

make him shy rather than to catch him.

Though the record fish caught on a fly in 1919 was only 2f lbs. and in 1920, 2

lbs. 14 oz., yet it is probable that b}^ netting some of the large pools in the lower
reaches of the rivers where the fish are bottom-feeders, it would be easy to get

specimens of six or eight pounds.

It would be interesting to speculate as to the ultimate fate of these monsters
of the lower reaches. Do they continue indefinitely to eat up the available food

supply or are they impelled to migrate further into the region of snakes and
otters and the falls and cataracts of the slopes ? We all know that the rainbow
trout is prone to disappear even through what appears to be solid masonry.
Apart from periodical migration connected with the breeding impulse, the general

tendency is to go downstream. Mere physical difficulties will not stop this.

Mr. S. C. Berrige and one of the writers have found them far down the Billitad-

dahalla at the foot of relatively high falls. One of the writers has found both
large and small fish far down the gorges of the united Thiashola and Pirmund
streams.

In 1920, the whole of the trout in the Yemmakal migrated, possibly into

the Pj'kara, although a waterfall intervenes. Tradition has it that the late

Mr. H. C. Wilson Avas of opinion that sooner or later the trout on the Mlgiris

meet their end by being dashed to pieces on the cliffs in an insane rush for the sea.

It has also been alleged that they burrow in mud and that thousands which
have mysteriously disappeared may thus have met their end. (Editor, Fishing
Gazette, Febr. 22, 1919.)

Making every allowance for migration or for suicide, the tendency on the

Nilgiris is for the fish to exhaust the available food supply. In this connection
the history of Rainbow trout in New Zealand is interesting. As in the Nilgiris,

the tendency is for reproduction to outstep the food supply (Howell). The advent
of countless flocks of starlings and other insectivorous birds reduced the food
falling into the rivers in the shape of grasshoppers, cicada, etc., and the fish

consequently ran smaller and became more migratory in their habits (Fishing
C4azette, March 13, 1920). The Hon. Secretary of the Ceylon Fishing Club also

writes that the trout in some of the Ceylon Streams are getting smaller. They
are outstripping the foodsupply. He advocates the formation of food farms. It

is difficult to breed both for size and numbers. One or other must go to the wall.
As natural reproduction in the Nilgiris is magnificent and is supplemented by
the outturn from the hatchery, there is no necessity to have any size limit. The
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rule compelling all fish below 10" to be returned to the water was a mistake. It
was introduced against the wish of the Collector on the advice of a committee of
gentlemen interested in fishing. It ignores the teaching of the past. It leads
to migration or suicide. It has evoked a great deal of discontent. It has in-
creased the stock of fish beyond the availble food supplv. It promotes over
crowding and hence disease. It tends to diminish the revenue from license
fees. It is an instance of the danger of calling in inexperienced amateurs to
advise.

It must be remembered that the Rainbow is a great eater (Editor, Fishino-
Gazette, August 23rd, 1919). If you introduce a voracious element like the-
Rainbow into streams in which the indigenous food supply has onlv been able
to exist in accordance vnth. Nature's laws of supply and demand, you are askinc^

for trouble which you will get as soon as the Rainbows begin to breed (letter from
P. Fowke, Esq., Hon. .Secretary, Ceylon Fishing Club). More than ever, there-
ore, is it necessary to " guard against overstocking, which will produce a sort
of permanent famine. A stream should never be up to its possible limit in
regard to stock. A little under will give you bigger and better fish." (Thomas
Andrews in the Badminton Library, Fishing). At the present moment, the
Avalanche and Emerald Valley Streams and all the waters on the Khundahs are
overstocked. The Mokerti and Krurmund are probably slightly understocked
in the Lower Reaches. This may be due to the migration. The remedy which
is being applied is to transfer the fish in overstocked streams to those which are
understocked, and in the meantime to improve the food supply. Additional
remedies are to abolish the size limit and to net fish for sale to approved custo-
mers after fattening them in stew ponds.

This brings us to the question of what is the best food for trout. An interest -

ing experiment is recorded in the Badminton. One lot of trout were fed daily

on worms, another on live minnows and the third upon flies of various kinds.

The first grew slowly and had a lean appearance. Those dieted upon minnows
became much larger, whilst such as fattened wholly upon flies attained in a short

space of time extraordinary dimensions, weighing twice as much as both the

other put together, the bulk of food eaten by them being actually less.

The fresh water shrimp, which is condemned by Buckland on account of iti

ova-devouring properties, is also advocated in Badminton. Trout three quarters

of an inch in length when placed in a pond with unlimited numbers of shrimps,

attained an extraordinary size in two years, four or five pounds being the smallest

whilst several weighed six pounds ten ounces. This opinion is supported by the

learned Editor of the Fishing Gazette :

—
" I am a great believer in introducing

the fresh water shrimp and other natural food into trout waters. Some do not

seem to suit the shrimp, but I think wherever watercress will grow, shrimps

wil.' li v^e and multiply. I have always found that in rivers where there is plenty

of freshwater shrimp the trout and grayling are big and lusty." (Fishing

Gazette, 23rd August 1910). But shrimps abound in Ceylon where the trout

are no better than on the Xilgiiis, It is obvious, therefore, that matters ^vill

not be materially improved if we introduce shrimps. The real remedy is the

reduction of the stock of fish, and secondly the laying out of food farms. The
late Mr. Wilson bred crabs in large wire cages. When the young crabs grew

to a certain size, they crawled over the wire netting and escaped.

Mr. Wilson also attempted to acclimatize shrimps from the plains. The

experiment was a failure. One of the present writers has introduced prawns

from the Wynaad, but it is doubtful whether any survive. It is worthy oi note

that watercress, although it flourishes at Ootacamund, does not readily grow

in any of the trout streams. The connection between watercress and shrimps,

noticed by the learned Editor of the Fishing Gazette is especially interesting,

in this connection.
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In concluding this section, I cannot do better than quote in full a letter from

Mr. P. Fowke to the Hon. Secretary of the Ceylon Fishing Association. Although

he differs from the writers on one or two minor points, he is in thorough agree-

ment with them on all questions of importance :

—

NuwAEA Eliya,

Ceylon, November 21th, 1920.

The Honorary Secretary,

Ceylon Fishing Club,

Nuwara Eliya.

Dear Sir,

In thanking you for sending on the letter from Mr. Bryant, I would state that

it is true of our Ceylon Rainbows that they are becoming smaller, but, and this

is the important point, it is only true of them in some of the streams.

Like Mr. Bryant I have been giving this matter a lot of careful attention,

especially just of late, and I am of the opinion that it is due to food supply alone,

or rather I should say, the lack of it. I have experimented by removing Rain-

bows from streams from A^hich they run fairly small, and putting them into

virgin streams in which there is plenty of food, and in every case the rise in their

bulk has been extraordinary. I do not thmk the diminution in size is due i:o

the larger fish going down stream, partly from the reason given above, and also

because we find that we get healthier ova from 2 or 3 lbs. fish than from the

larger ones, in fact the ova from 5 or 6 lbs. Rainbows kept in stock-ponds nearly

always appear to be unfertile.

For years I have endeavoured to bring it home to the Ceylon Fishing Club

that if you introduce a voracious element like the Rainbow into streams, in which

for untold ages the indigenous food supply has only been able to exist in accord-

ance with Nature's laws of supply and demand, you are asking for trouble which

you will get as soon as the Rainbows begin to breed.

This arrangement seems to me to be too simple even to admit of dispute, but

yet many members argue against it. The extra food supply which Avill be re-

quired should be established before the Trout are put in, and these latter should

be permanently fenced out from the breeding-places of the food sujDply.

These are the lines I am now going to work on to prove my case to the Fishing

Club, and I shall be most happy to give Mr. Brj^ant the benefits of my experience

if I prove myself to be right ; for his part I would ask for any help he can give

me as nothing but good can come of a mutual exchange of experiences.

Yours faithfully,

(Sd.) PHILIP FOWKE.
Diseases •—Fungus may be due to overcrowding, to contagion or to fouling

of the water caused by unconsumed food. Bread is especially to be avoided.

Hooked fish often develope the disease after a time. Any curative treatment to

be successful must be attempted in the early stages of the malady. Once it has

established itself, it is better to destroy the fish affected.

To attempt a cure, the fish should be placed in water in which salt has been
dissolved in the proportion of a table-spoonful of salt to half a gallon of water.

•Ordinary lump salt (rocksalt) should be used, not powdered tablesalt. The fish

should be given this bath daily. The treatment should be kept up for a time
even after a recovery has been effected. If the fish turns on its back, it must
at once be replaced in fresh water.

The Hatchery :—The hatchery and attacked ponds are enclosed in a wide
fence in a pleasant glade in the woods. High hills shelter it from the winds.

The stock and fry ponds reproduce as far as possible conditions met with in

nature. The use of masonry and cement is cut down to a minimum, the walls

of the ponds being for the most part composed of earth or loose stones. Flower-
ing plants droop over the sides. Ferns grow in every crevice whilst a luxuriant
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growth of grass trails over the top and affords a certahi amount of protection
from the sun. Artificial shade is also provided in each pond whilst the
" redds " are screened by a transverse layer of split bamboos.
The two stock ponds contain fish varying from two to four and from three to

five years respectively. Although females of five to six years still yield ova,
yet it has been found that no fish will live in captivity more than seVen years.
The males go off sooner than the females and should be scrapped in their thii'd

year. " I have found that the largest and best eggs are produced by fish from
three to five years old." (Badminton.) An advantage of dealing with large fish is

that they produce more ova, the numbers given in Badminton being about 1,000
to the pound. Ova from immature or undersized fish may be easier to procure,
but will never give the same satisfaction as those from parents of proper condition
and age. (Howieton and Northern Fisheries Company's price list for 1918-19.)

On this point we are in thorough agreement with the remark of Mr. G. C. L.
Howell, F.Z.S., in the journal of the Bombay Natural History Society, Vol.

XXIV, No. 2 :

—
" Over six years old females still give us splendid ova, but a

male trout (Brown Trout) in India is at his best when one year old, and his milt

goes off after the third j^ear." In fact three of the oldest stock males have just

been scrapped and their place taken by younger males from the other pond, which
will in turn be replaced by wild trout. It follows from what has been written

above that the whole of the older stock should be replaced in the course of the

next twelve months by yearlings reared from the ova imported from
Kashmir.

Above each of the stock ponds is a long narrow reach or ' redd ' where the water

trickles over loose stones, thus affording an ideal spawning ground. It is along

these ' redds ' that reproduction has been allowed to take place, such ferti-

lised ova as are required for sale or rearing being grubbed up from between the

stones. The loss by disturbance must be immense. It is, however, proposed

that in future the process of natural fertilization be supplemented by stripping

and the use of the dry method.
This has been ably described by Mr. Howell :

—
" The eggs are carefully ex-

pressed into a moist basin in an adhesive mass. Milt is meanwhile collected

from the male fish into a dry thermos flask, is poured on to the eggs and well mixed

up with them by hand. An inch of water is poured into the pan and kept in

circular movement to prevent adhesion to the basin. After three minutes, the

milt is washed off." The eggs obtained from the redds or else fertilized by the

dry method as described above are then poured on to glass grilles in hatching

boxes with a gentle flow of water carefully filtered through six thickness of

Turkish towelling flo-wing over them.

The use of glass grilles has by some been condemned as being antiquated.

They permit only a single layer of ova to be developed at a time. With perfo-

rated trays, several layers can be superimposed, a far larger number of eggs can

be dealt with and there would be economy in space and in labour. But as a

matter of fact there are plenty of perforated trays at. the hatchery. As natural

reproduction is good, the hatching boxes have not hitherto been worked to their

maximum capacity. When only a limited number of ova are required, the

grilles are preferable to the trays. The ova are more accessible on them and

diseased or unfertilised specimens are more easily removed.

In 15-45 minutes the eggs separate and are left to eye. In this stage they are

extremely delicate. The slightest shock will kill them. Eggs which are un-

fertile or in which the embryo has been killed turn white and must be removed

daily with a glass tube. Unless taken out, they will soon infect the whole batch

with fungus. The eye of the fish generally appears as a dark spot after 2o days.

The eggs are then hardy and can be moved with comparative safety.

It has not been the practice in the Nilgiris to plant eyed ova m natural nurser-

ies. Another difference between local methods and those pursued in Kashmir

33
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is to put out yearlings instead of three months old fry. It is argued that year-

lings are the youngest trout which can escape being devoured by their elder

brethren in the rivers. If fry are turned into the rivers, the probable conse-

quence is that 99 out of every hundred will go down the throats of the larger

fish (Badminton). But the Kashmir method presents certain advantages and

saves so much trouble and expense that it will be sparingly adopted in future

in tributary streams in addition to the local plan of rearing yearlings artificially.

Generally speaking, however, it will not pay to diminish the supply of food

brought in by tributary streams. Stocking them with fish wiU have this

effect.

For the benefit of those who came after, Mr. Mitchell's method of planting

eyed ova in natural nurseries will be given in detail :—The eyed ova are packed

in boxes on trays protected by moss, the upper tray and the sides of the box

containing ice. After being carried out to the springs or streams—those flowing

into the lower Pykara where there is little or no natural reproduction being suit-

able—they are transferred into Pahari boxes, about 2,000 to a box. A lid to

exclude the light is placed on each box and the ova are left to hatch out. A
sketch of Mr. Mitchell's ' Pahari ' hatching box was given on page 324 of Vol.

24 of this Society's Journal. (" The Making of a Himalayan Trout Water" by

G. C. L. Howell, F.Z.S.)

Both in the artificial and the natural hatcheries, men must be employed to

pick over the eggs daily and remove all dead eggs and dead alevins. The natural

hatchery must abound in natural food which will generally be the case when it is

situated in a wood and reproduces the conditions prevailing in the stream at

the Avalanche hatchery.

The alevins at Avalanche are transferred to one or other of the four hatching

boxes which has not hitherto been used and are left to develop into fry.

They are not fed as they live on the contents of their own umbilical sacs.

The fry before being removed from the hatching boxes are given minute

quantities of boiled crabs' meat which has been forced through a perforated

spoon. The mortality is relatively small. They are transferred as soon as

possible to the fry ponds where they receive boiled and pounded sheep's liver

three times a day.

When a year or 18 months old, they are planted out in the upper waters of the

streams which it is intended to stock. The most convenient months are Febru-

ary and March as by that time most of the big fish which have spawned have

moved down to the lower waters.

The food allowance for approximately 2,400 fish, mostly fry, is 15 lbs. of liver

and 5 lbs. of Spratt's puppy biscuit a week, or 2 lbs. a day of liver and f lbs.

of puppy biscuit. The latter is only given to large stock fish and is always

mixed with liver. The biscuit is first soaked in water in which the liver is

mixed with powdered rock salt.

It may be argued that at present prices, the cost of puppy biscuit and liver

is prohibitive. Whilst it may be possible to support a few stock fish, it is im-

possible to fatten fish for the Ootacamund market unless a cheaper dietary is

introduced. It must be admitted that there is much force in the objection.

Fish refuse from which the oil has been expressed is available at Calicut. Ex-

periments will shortly be conducted with this.

Sir Frederick Nicholson states that in Germany undersized haddocks, which
it is illegal to place on the market, are ground up, bone and all, into a fine meal,

dessicated, and given to trout.

The flesh of the herring after the oil has been expressed is given to carp.

Another field for experiment is the house fly. It produces millions of maggots
and the problem is how to make them available as trout food. The experiments

of Major Patton, I.M.S., suggest a method and it is hoped that the problem will

be solved before long. But the Nilgiris are not a suitable field for experiment, as
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dung is very scarce near the trout rivers whilst fish are not available at Ootaca-
mund where dung, the natural breeding ground of the fly, is plentiful. A detailed
account of how to conduct the experiment was published in the " South of India
Observer " at Ootacamund in December, 1920.

Experiments conducted in the United States indicated that a food mixture
consisting of wheat middlings and meat meal although not injurious and appa-
rently an acceptable food for the fish, does not compare with fresh hog lungs as
a food for yearling trout. (U. S. Fisheries Service Bureau, November 1, 1919).
Pests :—These have been enumerated briefly on page 901.

It is intended in this place only to touch upon otters. Mr. Howell considers
them a greatly exaggerated evil. Writing at p. 320 of Vol. XXIV, No. 2, of the
Journal of the Bombay Natural History Society he says :

—" I have watched
an otter at work for hours (without his knowing it) from a point where every
motion was visible. He fished hard the whole time and caught nothing in a pool
full of fish. I agree with Mr. Armistead that an otter lives on many things be-

sides fish ; and that it is only in confined waters like a stock pond that he does
wholesale damage, and in my heart I do not grudge him a trout or two."
From this opinion the writers respectfully beg to differ. It may be true of

the otter of the Himalayas. It is essentially inapplicable to the Nilgiris otter.

It is true that the smaller reddish otter may not do very much harm. But
unfortunately the large grey variety, once unknown on the Hills, is now coming
up from the plains. In one specimen of dung which one of the writers examined,

there were no crab remains. About fifteen per cent, by weight consisted of bones

of trout. In another specimen lower down the river, fragments of crab predomi-

nated, the percentage of trout bones being above five.

Further evidence of their destructive tendencies may be gleaned from statis-

tics of fish caught. In 1918, fishing hard for a whole week from Avalanche

Bungalow and in the absence of any size limit, retaining all the fish caught, the

return of one of the writers (Mr. Bryant) shewed a catch of 17 fish. In 1920

fishing for a week in his spare time, he caught no less than 75 fish. There was

no appreciable difference in methods. More or less the same flies were used.

The only change was that in the interval Mr. Bryant had insisted on the destruc-

tion of otters in this particular river and had paid rewards for nine of them out

of his own pocket. The upper reaches were simply boiling with yearlings, and

even in the lower stretches at Parry's Bungalow and Mclvor's Bund, where prior

to 1920 there were few or no trout, relatively large catches might be made. The

opinion is not that of the writer alone— it is concurred in by Mr. N. E. A. Main-

waring and Col. Molesworth, I.M.S. Both gentlemen have in fact stated in writ-

ing that the river is overstocked.

The most important part of the watchers' work in future is to locate the holts

and lay unbaited gins in and around them. Especial attention should be given

to this in the breeding season when the large trout are in the shallow upper

reaches and fall a ready prey to the otter. One of the writers has located five

holts on the Avalanche, four of them on the right bank and one on the left.

Two of these are relatively close to each other, above half a mile above the cross-

ing leading to the Avalanche Bungalow. The other two are halfway between

the Avalanche Bungalow and Parry's hut and are well kno^vn to watcher Jogi.

Lower down the river, in the pool under the Khundah Falls, otters are extremely

plentiful and from here occasionally ascend as far as Parry's hut. Their holts

must be discovered and they must be destroyed unmercifully.

Little has been done so far to locate the holts on the other rivers. But one

exists on the Krurmund, a mile or two above Hodgson's Hut, on the left bank

of the river two or three hundred yards above the waterfall. There is another

holt in the lower reaches of the river above Preston's monument.

On the Mukerti River, there is a holt about 200 yards below the crossmg on

the right bank. Traces of otters have been seen in the Emerald VaUey stream
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at Black Bridge. Every effort should be made to locate the holt. The large

otter has also been seen in all the rivers on the Khundahs.

The method of destruction usually employed is to place unbaited gins about

the holts. But there is an absence of sustained effort about the operations.

The warfare is carried on in a desultory manner in the trout country itself. The
real homes of the large otters are in the Mayor and Bhavani Valleys. If we can

strike a deadly blow at them in these places we shall not only conserve the

Mahseer much more effectively than we do at present, but we shall be in a posi-

tion effectively to cut off the stragglers that have wended their way to the plateau.

Administration and Finance.—The total revenue accruing from license

fees has increased from Rs. 1,495 in 1912 to Rs. 3,400 in 1918. In the latter year,

leave to England was difficult to obtain and the number of licenses issued (517)

attained its maximum.

In 1919, the revenue was Rs. 3,096-8-0 but Rs. 306-8-0 have to be deducted on
account of Mahseer licenses and compounding fees.

The income from trout fishing alone may therefore be assumed to be rather

less than Rs. 3,000. On the other hand the expenditure, including expenditure

on carp and Mahseer, is approximately Rs. 7,000. Next year this will have to

be increased. The services of an Assistant Inspector or bailiff are required.

The Inspector also demands an increase of salary. Further no allowance has been
made for depreciation of the hatchery and ponds. Since the lamented death

of Mr. D. C. Wilson, there has been nobody to take his place as Director of Inland

Fisheries. The place will have to be filled. It is useless to expect continuity

of administration from ever shifting Collectors or Forest Officers, however ably

they may be assisted by their subordinates. It is not too much to maintain

that the cost of pisciculture on the Nilgiris should in future be nearer Rs. 10,000

a year than Rs. 6,000 or Rs. 7,000. The deficit after deducting income will be

Rs. 6,000 or Rs. 7,000.

It may be urged that loss might be avoided by making over the fishing rights

to an Association. This would be a retrograde step. Both on the Palnis

and on the Nilgiris, private efforts have invariably been a failure in the

past. Instead of getting a season license for Rs. 100, the price would have
to be put up. Subscriptions would at once fall off. Further enhancements
would be necessary and the fishing Avould at length fall into the hands of a few

plutocrats.

The question is complicated by the fact that it is not only trout, but mahseer,

carp and other fish which would have to be considered. The otter difficulty is

pre-eminently a problem relating to the Bhavani Valley. Disputes with the

Jenmidars of Malabar or the Forest authorities would be alwaj'-s a possibility.

It may be argued that the law on the subject presents difficulties. Under
Madras Act 11 of 1879, it is only Government officers or the Police that can

demand the name and address of a poacher or accompany him to the police

station.

Under the Forest Act (Madras Act V of 1882) fishing is regulated by rules

made by the Governor in Council. The Association would have no power to

frame such rules and could not break away absolutely from Government. In

the opinion of the Director of Fisheries, India Act IV of 1897 does not empower
Government to lease a fishery.

Associations have proved a failure in the past. They would not be in a posi-

tion to command the services of scientists of the highest position. The cost of

licenses would rise to a prohibitive figure. There would be no continuity of

Administration.

On the other hand, the Fishery Department (which is transferred) is not in a

position to increase its expenditure or to engage a trout expert. All that can

be done, therefore, is to continue the regime of the Collector assisted by the

Forest Officer and by experts from the Fisheries Department.
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REVIEWS.

" A NATURALIST IN HIMALAYA ".

(H, R & G. Withcrby, 326, High Holborn, London. Price ]8-\)

We cannot let pass without comment a remark Captain Kingston makes in
Ixis preface to " A NaturaUst in Himalaya ." He says " I cannot expect that
my record is likely to interest any but those who have a special taste for
Natural History and have bestowed some httle observation on it." Captain
Kingston is very modest. We are of opinion that his publication will fascinate
the veriest tyro and the most reputed field-naturalist on our membership roll.

Throughout its 300 pages the former will hardly find a paragraph he cannot
delight in or readily understand, whilst the latter will be the first to pay tri-

bute to the work of one who has gone to Nature for his facts, and has built his

theories and h^^potheses on the sohd foundation of personal and prolonged
observation.

Lea^ang the preface we turn to the book itself. Chapter I is in the nature
of a prologue and introduces us to the scene of the author's labours^the Hazara
country. But the creatures both big and small, with whose habits and instincts

we become intimate in subsequent chapters, are by no means confined to that
narrow strip of British territory which borders Western Kashmir. Nearly
all are typical of the lower slopes of the Western Himalayas generally and a
large number are resident in the plains.

The author's work is therefore wide in its application. Half the book is

concerned with ants and spiders. There is ' Messor barbarus ,' the Harvester,

who is a vegetarian, ' Myrmecocystiis setipes ' the carnivorous ant who delights

in grasshoppers and beetles, and ' Phidole indica,' the communicating ant

who can circulate information amongst his formicary with the rapidity of

a bazaar rumour.

But perhaps the most alluring chapters in Captain Kingston's book are those

he devotes to spiders. We do not remember to have read elsewhere a more
lucid description of the manner in which the geometrical spider weaves his web,

w^hilst the experiments conducted to support the author's conclusions are of

absorbing interest.

In this portion of the book in particular, we are struck with the subtle use

the author makes of the important weapon of contrast. We constantly' find

ourselves marvelling at the wonderful instinct, skill, and organisation displayed

by these humble creatures.

Then the scene changes.

A few pertinent observations and exi^eriments follow, and along with the

author " we laugh at their folly and pain," their crass stupidity, their utter

lack of indi\adual intelligence.

The remaining half of the book treats of a diversity of creatures—water

-

boatmen, bumble-bees, butterflies, moths, cicadas, glow-worms, termites,

bulbuls, fly-catchers, sun-birds, flj-ing-squirrels and Himalayan monkej^s, etc.

All are dealt Avith in a happy vein and with the keen glance of an ardent field-

naturahst.

In the last chapter of all we have a geological sketch which gives us a bird's-

eve gUmpse of Hazara in the past.

The book is judiciously illustrated wath a number of excellent photographs

and illustrations, and we warmly commend it to our readers. It is not only

the work of a talented and accurate observer of animal life, but of one who nas

the power of communicating his observations with charm, simplicity, and literary

merit. These two gifts are not always combined.
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ZOOLOGY FOR SECONDARY SCHOOLS IN INDIA.

BY

W. Rae Sherriffs, M.A., D.Sc.

We give a warm welcome to a pretentious little book lately published by
Macmillan & Co., the work of Dr. W. Rae Sherriffs, M.A., D.Sc, Lecturer of

Zoology. University College, Southampton, and formerly Professor of Zoology

in the University of Madras.

It is {a) cheap, Rs. 1-8 is not dear for a book which purposes to run us through

the whole of Zoology.

(h) It is very well illustrated, a fact which makes a cheap book always popular

to the general pubhc.

(c) It fulfils the essential points of a useful book once given to the writer by
his head master :

—

" A Scientific or Historical work is never of real value unless well indexed, " and
at the end of the book Dr. Rae Sherriffs supplies us with a capital httle Index.

Though written throughout in a most interesting form, a tremendous amount
of technicality is fitted within its 175 pages. This fact and the points we mention
afterwards rather incline to cramp the general trend of the work.

Invertebrates absorb the greater part of the book—98 pages are devoted to

them—15 pages are given to worms which, in our opinion, is rather large, while only

66 pages are given to Vertebrates. Surelj^ the rich Fauna of Birds and Mammals
are deserving of more space than 66 pages in a book of 175 pages. We think

that it is a mistake that in a modern book on Zoology Dr. Rae Sherriffs

should have kept to the old system of nomenclature. In his preface he
does not give his reasons but simply says :

" It (Zoology for Secondary
Schools in India) deals specially with Indian Animals and in this connection
notwithstanding the new nomenclature—particularly as regards snakes and
mammals—lately adopted in the pages of the Journal of the Bombay Natural
History Society, we have retained the names given in the ' Fauna of India '

series.".

This httle book in red cloth is an essentially readable work and both the stu-

dent and amateur will derive much benefit from its perusal. We have no hesi-

tation in recommending it according to its title as a very suitable text book of

Zoology for Secondary Schools in India.
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EDITORIAL.

Since the last Editorial was written the Society has suffered a great lo?^
through the death of Mr. R. C. Wroughton. Mr. Wroughton joined the
Society in 1886 ; being in the Indian Forest Service he had ample opportun-
ities of indulging his love for Natural History and demonstrating bis affection
for the Society, but it was after his retirement from this country that his main
work for the Society was done.

When the Mammal Survey of India was started in 1912 it was essential

that practically the whole time services of an expert naturalist should be
secured for the work at the British Museum. Mr. Wroughton volunteered his

services as an honorary worker and until within three weeks of his death
worked like a Trojan at his task. His reports in this Journal give but a small
idea of the amount of work he did. Our collectors and the staff at our
Museum know what encouragement his letters were to them, how great was
the value of his advice, and how stimulating his determination to let no
difficulties stand in the way of carrying out the task the Society had set its

hand to. A true friend, his loss will be felt by many and the sympathy of

our members will go out to his widow. His brother-in-law, Mr. T. B. Fry,

who was also in the Indian Forest Service and collabocated for some years

with Mr. Wroughton at the British Museum, has kindly offered to help with

the work at the National Museum in connection with the Survey.

Several points have arisen of late of interest to members of the Society.

The response to the Committee's appeal that members should agree to an
enhanced subscription has been most encouraging for the future work of the

Society. Not only have there been very few resignations—exceptionally few

—

but members, realising the Society was in need of money, have paid up the

extra Rupees Ten with commendable promptitude. Judging from results,

the Committee's decision to allow old members six months grace in which to

commute their annual subscription to Life membership at the old rate of

Rs. 200 was too much in favour of the member. A large number of members

have taken advantage of securing Life membership for a single payment of

Rupees Two Hundred instead of an annual payment of Twenty-five, and we

Wish them many years of life in which to rejoice over their far sightedness.

The money received on account of Life members is invested and not used as

current income.

Unfortunately we have to report in a very different frame on the financial

aspect of the Society's Mammal Survey. This is the most important time in

the whole period oi the Survey. The Home Government have sanctioned a

revision of the Fauna of British India and Mr. Wroughton had been deputed

along with Mr. M. G. Hinton to revise the volume on Mammalia. The work

of the Survey up-to-date has proved of the greatest value in increasing our

knowledge of the Mammalia of India, but much remains to be done, and to bo

done at once if the volume is to be pubUshed up-to-date. We do not want

the first of the new Fauna Series to be out of date within a few months of

pubhcation, yet this is what will probably happen unless the Manunal Survey

continues its work. Yet what is our present position r In Assam we have

two Collectors, Mr. Wells and iMr. Primrose. On the borders of Travancore,

we have one. Mr. Reilly O'Brien, who is kindly being looked after and assist-

ed by Mr. A. P. Kinloch. In Nepal Col. Kennion has arranged facihties for

one of our Indian Collectors who is doing satisfactory work. In Cashmere we

have a youngster being trained to the work by Mr. T. R. D. Bell and another

young collector is being trained by Major Cheesman in the Persian Gulf Islands-

The Map we published in No. II of this Volume wiU have shown members the

amount of work there is still to do.
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The above account shows that we have a useful staff available at a

Jow cost to the Society, yet we have not sufficient funds to provide salaries

and expenses for much beyond three months. An appeal is being sent out to

members asking them to forget the many calls made on their purses and only to

remember the need of the Survey, the good work it has done, the good work

which remains to be done, and the urgency of the need. The need was mentioned

to an old Life member of the Society who immediately responded with a cheque

for Rs. 150. That is the kind of response we want made to our appeal. Unfor-

tunately we cannot look to Government for financial help, though it is work for

the good of India we are doing. During the late session of the Indian Legisla-

tive Assembly at Delhi the Secretary-in-charge of Education paid a tribute to

the work done by this Society, work, he said, which in many instances ought to

be undertakeji by Government, yet he regretted it was not possible to ask the

Assembly to vote any money grant to the Society or for its work. Perhaps it

may be possible when the Finance Member has not to budget for a deficit of

Eighteen Crores, but if we wait for that happy day we shall never be able to

finish the Mammal Survey in time for the new volume.

Another disappointment has been the holding up of the scheme to move the

exhibit part of the Society's collection to the Prince of Wales Museum. The

Members having agreed to the conditions laid down by the Committee of the

Society on the one side and the Trustees of the Prince of Wales Museum on the

other, no time was lost by our Curator and his staff in preparing plans for the

best utilisation of the very small space placed at our disposal. The pivot of the

scheme was, however, money. The Society had and has no money for the pur-

poses of a public Museum. In order that more space may be available for the

research collections of the Society, the Committee were wiUing to let the pubUc
have the benefit of the Society's Natural History Exhibits and the services of

their trained staff provided the money was found for the purpose. The Museum
Trustees stated that all they could do was to prowde the room—unfortunately

even at the very beginning this is found to be too small—and the Bombay
Government was asked by both parties to provide a minimum annual grant of Rs.

30,000 for the Natural History Section of the Museum. Owing to financial or

other difficulties this grant has not been forthcoming and until it is there can
,

be no move on our part. Fortunately the Bombay Government recognises the

need of a Natural History Museum which can be visited by the pubhc, and we
have every hope that it will not be very long before payment is made.

In the meantime our Staff" is obtaining estimates, plans and information which
will be of use when we are able to go on with the scheme. At present we are all

very hazy as regards estimates. The Honorary Secretary thought that Rs. 10,000

per annum would meet the Government contribution to the pay of the Museum
Staff and that with the balance of Rs. 20,000, good progress in the way of pro-

viding show cases could be made each year. If it is true that the estimate for

show cases for the Archaeological Section of the Museum is well over a lakh of

Rupees, our progress will be spread over a great many years and the real Natural

History Museum Building will be ready before we have completed more than the

Mammal Section.

The suggestion put before the Public of Bombay by the Chairman of the Prince

of Wales Museum is hopeful for the early commencement of a building designed

to be a Natural History Museum. Roughly the scheme is that the pressing

demand in Bombay for business accommodation should be utilised to pay for

the new Museum buildings and for their eventual endowment. A loan would be
raised on the security of the land and buildings. With the proceeds of the loan

the Museum buildings would be erected, but these would be let out for varying
terms of years as offices. Gradually, as the sinking fund worked off the loan,

more and more of the buildings would be put to their proper use until finally

only a number of shops on the ground floor would be left, providing from their
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rents a steady income for the benefit of the Museum. Such is the idea, it has
great possibihties but success can only be possible if it is taken in hand at once
and a determined effort made to overcome the delays and difficulties with which
we are so familiar in this country. It will be interesting to see whether procrasti-

nation gains the day or whether a scheme which will undoubtedly be of benefit

to the people of Bombay is successfully carried out.

The attention of the Committee has been given to the question of Egret Farm-
ing in Sind and other places. This matter has roused considerable interest at

home both in the House of Commons, the Press, and at meetings of the B. O. U.
One might almost say that the question was first raised in this Journal as it is

round the illustrated article by Mr. Geo. Birch published in Volume XX II I that

arguments centre. Apart from the very important scientific details which require

setthng, the main question may be taken to be—can the trade in Egret feathers

be conducted in a similai* way to the trade in Ostrich feathers ? That is to say,

can all the feathers required be obtained without cruelty or injury to the Bird,

from Birds bred for the purpose, or are the Farms, which undoubtedly exist,

merely intended to be a cloak for the export of feathers obtained from the

slaughter of wild birds P Our Committee have made certain representations to the

Bombay Government which, we hope, will lead to a settlement of this

question.

We hope members will maintain patience despite the continual delays in the

publication of Mr. Stuart Baker's Game Books. It is a wonder to us that

the patience of the author and of Mr. Millard, who is looking after the

publication, has not given way in view of the procrastination of English

printers and book-binders. It is evidently useless to prophecy as to when
the volumes will be issued as, if a date is announced in India, some malign

sprite in England will raise some fresh difficulty or strike to delay matters

further. All we can say is that both Messrs. Millard and Stuart Baker are

doing all they can to expedite the finishing touches to the volumes and their

despatch to India.

The delay has been a help to the office staff who have had a considerable

amount of work to do in connection with the despatch of the snake charts to

subscribers and Government Institutions. The large wall charts have proved

a great success but there has not been the demand anticipated from members

for the pocket chart. It is a handy useful work which should be in the

possession of all our members in this country. Thanks to the assistance of

Col. Luard the Society has been able to arrange with the Oxford University

Press for the publication by them of vernacular editions of the hanging snake

chart. The issue of the Chart has revived the demand for that very inter-

esting book by Col. Wall on the Poisonous Snakes of India and has also

increased the number of enquiries as to when we intend publishing in book

form Col. Wall's illustrated articles on the "Common Snakes of India."

As to the latter we must we fear wait until prices at home for paper and

printers' wages have been very considerably lowered.

The increase in cost in printing out here has decided the Committee to

accept advertisements in the journal from Pubhshers and Book Sellers, Taxi-

dermists, and Scientific Instrument Makers, and the Committee hope that

these advertisements will be of benefit to the advertiser, to the members, and

to the Society in general.

The Editors are prepared to accept small advertisements from members, after

the manner of the advertisements of polo ponies in the "Pioneer.'' Communica-

tions should be sent to the Honorary Secretary.

ISh: B. C. Ellison, the Society's Curator, is prepared to arrange for teachnig

skinning and the preserving of specimens to men sent down by members for

the purpose. The charge made would be the cost of materials used and a

douceur to the man who gives the instruction. The course of instruction

31
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should not exceed a month. Members wishing to send shikaries or boys to be

trained should communicate with the Honorary Secretary.

In the Committee's report on the work of the Society published in No. 2 of

this volume mention was made of their desire to encourage the study of

Natural History in schools. We are glad to report that the Government of

Bombay are entertaining the idea and a Committee is being appointed by
Government to arrange a scheme of training for masters and mistresses in our

schools out here, who will in their turn instruct those in their charge. In

this connection we should like to give a word of praise and commendation to

the little illustrated books on Natural History and Plant Life for schools

written by F. M. & L. T. Duncan and published by the Oxford

University Press. We are also glad to learn that a member of the

Society has founded special prizes for the practical and theoretical study,

of Natural History a,t the schools of the Bombay Education Society.

Since the above was written we have learnt with great regret of the death

of Mr. A. M. Kinloch, The late Mr. Kinloch was an old member of the

Society and a constant contributor to the Museum. A friend writing in

reference to his death says :
" His death occurred here at Kotagiri under the

most tragic circumstances. He was on holiday and having wounded a big boar

in a beat, followed it up alone through thick scrub, was charged by the boar at

close quarters and killed instantly, the boar's tushes severing the femoral artery."

He was the eldest son of the late Major General A. A. Kinloch, the well known
sportsman and author of " Large Game Shooting in Tibet, Himalayas and
Northern India". Our sincerest condolences go out to Mrs. Kinloch and her

family in their sudden and tragic loss.





p



917

THE SCHEME FOR THE ARRANGEMENT OF THE
COLLECTIONS OF THE BOMBAY NATURAL
HISTORY SOCIETY IN THE PRINCE OF
WALES MUSEUM OF WESTERN INDIA.

BY

BERNARD C. ELLISON,
Curator of the Museum.

(^With two lilates.^

Foreword.

This is intended to be a synopsis of the proposed scheme brought
out on March 1st and it is printed to give our members a general

idea of what lias been mooted during the past few mouths. It was
originally written in greater detail and scientific termenology was
made use of, but it has been thought advisable to simplify it for the

general reader, bringing out only the salient points of the scheme,

thereb}^ curtailing its length to a great extent.

Scope of the Museum.

It is our hope that when the Natural History Wing is built

we shall be able to include a world-wide Fauna, but for the present

we are governed entirely by conditions of space. We believe

therefore the best policy would be to confine ourselves to the Fauna
of India, Burma and Ceylon. It may be noted, however, that this

scheme makes provision and allows for the future enlargement

of the Museum.
The proposals here put forward are intended as a very general

preliminary scheme embracing the general lines on which it is

proposed to conduct the Natural History Branch of the Museum.

Sections to be represented in the Museum.

The sections to be represented in the Natural History Museam
are as follows :

—

1. Teaching alcoves (General Zoology).

2. Mammals.
3. Birds.

4. Reptiles and Amphibia.

5. Fishes.

6. Invertebrates.

Each of the above sections will be illustrated respectively by

means of mounted and spirit specimens, casts, photographs, maps

showing distribution, etc.,— all demonstrating the Fauna of the

Oriental Region. Apart from the special sections dealing with

these particular classes it is proposed to prepare a general section

comprising all the various orders. This section would constitute

what would be the teaching gallery of the Museum. The Museum
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has to adapt itself not only to the laymen generally interested in

Zoology but also to the needs of the student. The idea is partly

my own and partly Mr. Kinnear's. What we propose to do in the

matter of this gallerjr is to copy in general the teaching gallerj^ in

the South Kensington Museum. A visitor to the Natural Historj-

Mu.seum at South Kensington, on entering the Central Hall will

find, on either side, alcoves devoted especialh^ to teaching and ins-

tructional cases of the different orders of Mammals, Birds,

Reptiles and Amphibians, Fishes and Invertebrates. He is

supposed to examine these special galleries devoted to particular

orders before proceeding further. Here, before examining the

general museum, he receives Avhat is meant to be a preliminary ins-

truction as regards the varioxis orders of the Animal Kingdom
which will enable him to examine the main galleries Avith profit

and understanding.

The proposals tor the allotment of space are as follows :

—

f Gallery (a) Mammals. Rough measurement

Ground Floor J
^^'' ^ ^'^ ~^"

'

\ Gallery (/3) Teacliing Alcoves. Rough
"^ measurement 78' X 15'.

f Galler}'^ (y) Fishes, Reptiles and Amphi-
bia, Invertebrates. Rough measure-.

ment78' x 12'.

Gallerv (e) Birds. Rough measurement

TB'^X 12'.

MT--,, 1 Room I. Extensions of Bird Gallery,
ezanme I loor. < -n i ^^R< .. ^r<

I
Kougii measurement lo X io .

[ Room II. Extension of Invertebrate

Gallery. Rough measurement 11' X
11'.

Gallerjr ((5). Offices. Rough measurement

i^ 29'-8" X 12'.

We will now proceed to take up the various galleries with o,

view to showing the general lines on which ihej would be
arranged.

1. Teaching Gallery.

This being the first gallery the visitor to the Museum should

use we will discuss it first in our scheme.

The gallery we propose to have here would entail much
scientific work and would take a long time before completion. It

is proposed to divide the whole of the gallery into separate alcoves,

each would represent one of the great classes of the Animal King-
dom, i.e., Mammals, Birds, Reptiles and Amphibia, Fishes and
Invertebrates. A visitor is supposed to examine these alcoves



Proposed Reptile , Atnpnibia,

Fisli & Invertebrate Gallerj.

(Y)

i^lcov^ Sxs^^'l! (^J.

Interior view of the galleries allotted to the Bombay Natural History Society in the

Prince of Wales Museum of Western India.
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before proceeding to inspecc the general Museum. Here he sees
the Zoological world ' in breve ' before examining the general
miisenm ' in magnitudiue'.

It is difficult to explain in detail the proposed arrangement
of the various alcoves but we would here remark that- our policy
would be to model this gallery on the lines followed at the
British Museum, adapting it in particular to the needs of the
Indian student. The first of the series of alcoves would be the
Mammal alcove; this would be situated at the entrance to gallerv

(8). It would be enclosed on all sides except the side facing the
Mammal gallery in (a). In this alcove we would have cases all

round dealing with Mammalia. The cases would be arranged to

explain the various terms used in the general anatomy and phy-
siology of Mammalia, spirit dissections illustrating the respiratory,

alimentar}^, vascular, and urogenital systems of Mammals. Cases

would be prepared here to illustrate the skeletal system with special

reference to explaining the technical terms used in connection with

the various parts. Similarly we would have cases illustrating the

extei'nal integumentary features and comparative dentition. The
general polic}' in this alcove would be to include such features as

pertain to Mammalia in general, leaving the particular features to

the general mammal gallery. In addition to acti^al specimens we
would have charts and drawings, the whole aim being to give the

visitor what would comprise a general introduction to the studj^ of

Mammals.

Bird Alcove.

The next alcove would be devoted to Birds. We vrould go into

the Birds in much the same manner as the Mammals, by using

spirit specimens, dissections, skeletons and drawings, and availing

ourselves of ideas culled from books, etc., illustrating the principal

characteristics of the order.

Cases would be prepared to illustrate the structure of the

feathers and glands, the respiratory, digestive and circulatory

system, and the muscular and nervous system as exemplified in this

order. Further characteristics as regards the adaptations and modi-

fications in respect to the various types of beaks, wings and quills

would be shown. Moreover we would endeavour to illustrate by

drawings, charts, etc., the phylogeny of the class Aves showing

their special position in the Animal Kingdom, their relationship to

•the Reptilia and the evidence thereof.

Amphibia and Reptilia.

The next alcove would be devoted to Amphibia and Reptilia.

Using the same principles in this alcove as in the preceding one.
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and applying them to the main features in reference to these

orders, we would here illustrate in a similar manner the chief

characteristics in reference to them.

In like manner we would display the Reptilia, using the

general principles to illustrate the general characteristics of the

Crocodiles, Tortoises, Lizards and Snakes, explaining the technical

terms used in connection with the scaling and other internal and

external features.

The composition of the vertebrae, modifications and principal

characters of the various classes of Reptiles would be exemplified

in this alcove.

Pisces.

The next alcove would be given o^^er to the remaining classes

of the Phylum Chordata, i.e.. Fishes, Cj^clostomata, Lancets and

Ascidians. On lines adopted in the preceding galleries, we would

illustrate the main features of this class. By means of specimens,

charts and diagrams would be shown their external and internal

structure.

Invertebeates,

The last of our series of alcoves would be devoted to Inverte-

brates. A number of Phyla would need representation, and the

space we would devote to each would necessarily be restricted. In

this alcove we would illustrate points in regard to the structure

and physiology of animals, i.e., the animal cell, karyokinensis,

maturation, impregnation and segmentation of thy ovum, tissues,

organs, and features, in connection with the reproduction and

sj^mmetry. We would take up the various Phj^la and specialize in

the different " types " as prescribed by the Universit}^, i.e., the

Amoeba, Paramoecium, Vorticella, Trypamozoma and Herpete-

monas, as our types of protozoa, and similarly illustrating by
drawings and diagrams, and actual specimens where possible, the

Ooelenterata, Platyhelminthes, Nemathelminthes, Trochelminthes,

Molluscoidea, Echinodermata, Annulata, Arthropoda and Mollusca.

Gallery (a).

Mammals.

The general lines to be followed in this gallery would be to

show an exhibit of mounted specimens arranged according to the

latest systems of classification, and to supplement these by dia-

grams, photographs and maps.

We have a large stock of Indian Mammals comprising wdiat

is undoubtedly the finest collection in India and is unequalled for its

completenesa anywhere—except perhaps at the British Museum
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We should make the most of them by showing an as complete as
possible representation of Indian Mammals. From the material in
stock we could select the specimens we require for mountino-.

Eorm and Skulls.—The Society's admirable collection'^of bio-

game trophies iu respect of horns and mounted heads of game
animals would make a remarkable addition to the J'lammal Gallery.
A selection could be taken to the new Museum, where they could
be suspended on the walls of the Mammal Gallery arranoed according
to species with enlarged photographs of the animals themselves huno-
at the bottom of each group. Some method should be arrived at for
hanging them without disfiguring the wall surface. As reo-ardsthe
mounted specimens the larger could be arranged in cases
on interchangeable shelves.

Cases.— We suggest the advisability of copying the cases in
the British Mtiseum where possible.

As in the arrangement of the cases in the Hall we Mould put
the mounted exhibits in uniform cases along the walls of the
Galler}^ devoting the central space to mounted specimens of larger

animals, i.e., the Indian Lion case now in the Museum, and Ins-
tructional cases. Cetacea we would suspend from the ceiling as at

Oxford. Animals not represented in the Fauna of India would
be shown by the best enlarged photographs that could be procured
or presented.

Prehistoric Mammals.

Regarding Prehistoric Mammalia we could never hope to get

man}' of the original things but these could be represented in

many instances by photographs and miniature models of the princi-

pal examples of Mammoths, Mastodons, etc., showing relative

proportions of size.

Gallery (e) Mezanine Floor.

Birds.

We propose to devote the whole of tliis gallery to birds.

When the detailed scheme of arrangement of this gallery is

prepared the material for the same will be taken frm the

Societj^'s collection. We would here point out that though the

Society possesses a magnificent collection of bird skins, comprising

some six thousand specimens, it will probably be found that a great

number of these skins will not lend themselves to relaxing and re-

mounting and it will probably be found necessary to collect the

large majority of skins required expressly for this purpose.

llo^inting of Specimens.—We know of nobody in India who could

successfully undertake the mounting of birds and it is our opinion

that the whole of the material, after being collected here, should be
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sent to England for completion together with our drawings and

specifications as to the manner in which we want the material

mounted. We believe that we could obtain assistance from Mr.

Kinnear in regard to the bird gallery and his advice and assistance

might be sought in reference to the general design and arrangement

in this gallery.

Cases.—The cases would be uniform with those in the Mammal
Gallery.

The mounted exhibits would, as in the case of the Mammal
Gallery, be supplemented by paintings, photographs, maps, etc.

In this instance we can make use of copies of the beautiful series of

coloured plates which have appeared in the Society's Journal.

Extinct Birds.

We might get some enlarged photos of some of the extinct

Birds, such as Archteopterj^x, Hesperornis, Ichthyomis, from the

British Museum or the American Museum. Similarly we might
ask Oxford University for permission to have a copy made of their

beautiful oil painting of the Dodo.

Gallery (y) Mezanine Floor.

Reptiles and Amphibia.

The space remaining at our disposal after allowing for Birds

and Mammals is extremely limited, there remaining only one

gallery, i.e., ( y) and the rooms adjoining it. This space is to be

divided among the Reptiles, Amphibia, Fishes and Invertebrates.

The last including a whole series of important Th;yla which would
need to be represented. The allotment of space therefore in this

gallery to each of the sections requiring representation is a problem
which will require very careful consideration, and the three rooms
adjoining it, which we temporarily propose to use as office premises,

would be reserved for an overflow from this gallery. One method
of dividing the gallery into different sections would be to place,

where required, cases, horizontal to the walls, or as an alternative, to

erect partitions keeping the different orders separate.

The policy to follow with the Reptiles and Amphibia gallery

would be similar to the others, i.e., an exhibit as far as possible

complete in reference to the general Fauna, and special cases showing-

structural differences, etc. In regard to Snakes there would be cases

illustrating the identification of poisonotis species, coloiu' resem-

blances and other features which would beuseful and instructional to

the public. The exhibits of Snakes would consist of plaster casts

interspersed with enlarged models of heads and tails, poison appara-

tus, etc. As regards skeletons and skulls we would be able to

arrange with the taxidermist of the Madras Museum who under-
stands the preparation of Reptiles and skeletons of Fishes and who
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is allowed to undertake private work of this nature. Colonel Wall
would also be willing to help in this connection. The exhibit
collectionof Lizards, Crocodiles, Turtles, Amphibians would include
spirit specimens and casts, where possible displayed on lines similar

to the snake exhibit. In regard to the Tortoises, for instance, it is

quits possible to obtain a giant specimen of the large Sea Turtle
Ghelonia mt/das found on the Bombay coast which could be cast

entire, the shell and skeleton afterwards being used for exhibition
purposes. It may be mentioned that Colonel Wall has seen our
plans in connection with this gallery and is in thorough agreement
with them.

Preimration of plaster casts.—As regards the preparation of

plaster casts, it would be necessary (when his services are required)

to engage a Modeler who would work either in papier-mache, plaster,

or cla}^

Immediately we move into the Museum we could deposit oar

present show cases of Reptilia and everything else we have in this

connection, excluding of coiu"se the reference collections. The
larger Reptilia could be placed on top of the cases or suspended

from the ceiling.

Extinct Reptilia.—Extinct Reptilia could be represented by
photographs or models in miniature of the reconstructions of

extinct forms as exhibited in the Museums in Europe and America.

Gallery (y) Mezani^'e Floor.

Wishes,

On moving our collections Ave will transfer what we have to

this gallery. We have a few mounted specimens Avhich could be

supplemented by casts, etc. As regards our collection of Fishes Ave

ha\^e practically nothing for display purpose.

In the case of modelling and the preparation of casts we

Avould be inclined to entrust the Avhole of the Avork to some one in

Bombay, but this seems to be impossible.

I^V£RTEERATZS

It Avould be impossible in the Indian climate to have Avax

models made illustrating segmentation of the ovum, karyokinesis,

etc. But it may be possible in many instances to obtain models

in papier mache of the various protozoons as exemplified in the

Rhizopoda, Foramiuifera, Heliozoa or Radiolaria. Similarly an

opportunity might here be taken to illustrate by diagrams, charts,^

etc., and models, Avhere procurable, the life cycles and histories of

organisms which are parasitic on man and beast in India, e.g., lite

history of the Malaria Parasite. In regard to the Sponge Phylum

Ave may be able to obtain a large selection of sponges for exhibition
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piirposes and these could be further supplemented by drawings and

diaorams of the microscopic structure of the skeletons in various

sponges. The Phylum Coelenterata which includes Corals, Sea

Anemones, Jelly fish and Freshwater Polypes could similarly be

illustrated largel}^ by actual specimens. Our collection of Marine

Invertebrates is practically nil, but it wou.ld be possible to obtain

specimens from the Indian Mnseum at Calcutta, as the Director is

willing to assist us in this direction on condition that somebody res-

ponsible is sent to Calcutta to superintend the packing, The micros-

copic Coelentrates we would leave to be illustrated by drawings,

diagrams, and models where procurable. We have a fevv Corals' in

our collection at present which would form the nucleus of our col-

lection illuLstrating the Actinozoa. The Phjdum Platyhelminthes

would follow next in order. In this Phykim we could once more
specialize and elaborate, with particular reference to displaying the

life histories of organisms especially harmful to men and

•animals such as the liver fluke, and the common tapeworm,

Taenia aoliiim. The next Phylum, Nemathelminthes, similarly

includes several classes that are parasitic on man such as the

Nematoda, which includes the common roundworm, Lumhricoides,

which is parasitic in the human intestines, and the Acanthocephala

which includes the formidable " hookheaded worms " all of which

•could come in for special notice in regard to the arrangement of this

section. In the illustration of these Phyla we should have to

make an effort to obtain specimens from other Museums, wherever

possible, as our collections in this respect are yqvj meagre and in

some respects practically^ nil. The Phjdum Echinodermata, com-
prising the Star fishes. Sea Urchins, Brittle-stars, Feather-stars

and Sea Cucumbers, offers a wide field for illustration. But here

again we must depend entirely on outside assistance as with the

exception of a few Asteroidea and Echinoidea our collections

contain practicall}^ nothing. The Phylum Vermes comprising

Earthworms, Freshwater worms and Marine Annelids and Leeches

could be illustrated hj spirit specimens, diagrams, etc. The next

Phylum, the Arthropoda, contains five classes each of which would
require considerable space for successful illustration. Take for

instance the Crustacea, Myriapoda, Insecta and Arachnida, each

of these offers a wide field. In reference to thg Insecta we do not

think we could do better than follow the lines taken by Dr. Gravely

in the arrangement of the Insect gallery in the Indian Museum
We have a large collection of insects to work upon. In connection

with exhibits in our Insect section we would need the services of

an artist for preparing the illustrations to be employed in supple-

menting the exhibits.

In reference to the Marine Arthropods we should be able

to obtain valuable assistance from the Fisheries Department
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in Bombay and Mr. HefFord would probably help ns considerably

in obtaining examples of Crayfishes, Crabs, Shrimps, Barnacles, etc.

In the Phylum Mollusca we could for a start use the cabinets

illustrating the Mollusca which are at present in the Society's

Museum, and which could be developed and added to. Dr. Bani
Pershad of the Indian jNIuseum has promised to help us with a

scheme for the arrangement of our Mollusca section and has

promised further to assist us with specimens where necessary.

Besides actual specimens we could employ plaster casts in illustrat-

ing some of the orders of this Phylum particularly as regards the

Decapoda and Octopoda.

Labelling of SrECiMExs,

Regarding the question of labelling, besides the use of the

English aud Scientific names, it has been suggested we should

also include a label giving the name of every specimen in the verna-

cular (Urdu, Guzerathi and Mahratti) where possible.

Pkoposed future Development.

The above was written on March 1st, and since then the

Trustees of the Museum have brought out a splendid scheme in re-

gard to which we append some extracts from The Times of India,

•dated 21st April 1921 :-

" The Trustees of the Prince of Wales' Museum in Bombay have

decided that the accommodation provided by that massive block of

building is insufficient.

They therefore propose to raise a loan extended over a period of

twenty years for the purpose of carrying out extensive additions.

Two-fifths of the additional accommodation will be used for Museum

purposes and the remainder will be available for office and business

purposes.

Details of the scheme are to be found in the statement published

below:

—

Inquiries have appeared in the press as to when the Prince of

Wales' Museum would be opened. The Trustees desire to inform the

public as to the cause of the delay and the progress to date. The

building was onlv vacated by the military in the spring of 1920. Re-

painting has been done. Removal of hospital fittings and of most of

the temporary buildings will be completed before long. -^^0"^

formal charge of the building has not yet been taken from the Public

Works Department the Trustees have gone ahead with the ^™rk ot

organisation. A Secretary and staff have been appointed. 1 he

Museum will at first consist of Archaeological, Art, and Natural

History Sections.
i tt- 4.

Anaoreement has been effected whereby the Natural History

Society will, after sufficient unds are obtained, place their valuable

collections in the Museum f as a Natural History Section ilie

Trustees will get the benefit of the services of the Society s Curator

and Assistant Curators. The connection of the section with a zealous

Society numbering many eminent scientific men will undoubt^aiy
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enhance its efficiency. These collections have hitherto not been
exhibited to the public. This section should be a specially popular-

one.
Lastly some space has been alloted for a forest Museum where

valuable timbers and other forest products will be seen by business

men and an important stimulus to forest development thus afl'orded..

The requirements of the various sections necessitate various adapta-

tions to the building, which along with the construction of show
cases, will take time. It is very difficult to obtain suitable plate glass

at present. It is hoped however that the museum can be opened on a

modest scale in the latter part of this year, or early in the next.

FcJTUEE Development.

The museum building is not large and it has become clear that as

three major sections have to be housed in it the building will be full

in a short time. There is no room for an Industrial and Economic
section which is of the utmost importance for a city like Bombay. The
original intention was to build two extra wings, one for Natural
History and the other for Industry; out as the funds are quite

insufficient to erect buildings, Natural History will have to be accom-
modated in the main building which was intended for Art and
Archieology only. A special contribution of 3 lakhs was given by Sir

Currimbhoy Ebrahim, Bart. The present state of public tinances and
the x^ressure of more urgent pi\blic needs make it unlikely that Govern-
ment could provide the very large funds required for the erection and
maintenance of additional buildings. Nor in the present condition of

trade and industry is an appeal to the public likely to produce the

required funds. The cost of building is now very high. The
income of the museum from Government and Municipal grants and
from securities is only adequate to maintain the Art and Archseological

sections on a modest scale without providing the means of expanding
these sections.

What a Museum should no.

The old idea of a museum was one of a building containing
antiques and curiosities, interesting no doubt, but of no special bearing
on modern life. A modern museum however should foim an important
factor in the life and growth of a nation. It should illustrate by its

exhibits all important aspects of the varied activities of the community
whether in Art, Archceology, History, Natural History, Sociology or
Industrjr, and thus be a pleasure, inspiration, and stimulation, both to

adults and especially to the Youth of India. The educative value to
the young of such a museum can well be realised by those familiar
with the great museums of London and the Continent. The Art stu-

dent there views pictures by the great masters, the Archseological
student sees the mighty work of ancient times, the Natural History
student has before his eyes the whole vast phenomena of the animal,
vegetable and mineral kingdoms arranged and classified on scientific-

lines, the Industrial student can by a touch of an electric button set
in motion miniature models of tho intricate machines of modern in-
dustry. Such a museum, however, to be worthy of this Presidency
demands very large accommodation and also -a very large income to
obtain and maintain the exhibits, and a specialist staff in all the
branches. The Trustees consider that Bombay must have such a.

museum at the earliest opportunity.
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Funds are wanted.

To sum up, funds are required to provide the extra accommodation
and to maintain the expanded museum. The Trustees see only one
means of obtaining these funds. The Museum site is six and a half
acres. Government in allotting the site to the Mus.:!um made an ex-
tremely valuble gift. The site is for business purposes a very central
and valuable one. The trustees are contemplatiug the erection of ex-
tensive building on the site from loan money to be obtained from an
amendment of the Museum Act, either from Government or the public,
on the security —a first class one—of the land and buildings.

The greater part of the accommodation would be let out at first

for business purposes and will fetch a very large rental. The demand
for office and business accommodation in the Fort is far in excess of

the supply. Even when the Back Bay IJeclamation is effected buildii^gs

on the museum site will alwaN^^s command a high rental. Part of the
new buildings, a part small at first but gradually increasing, would be
used for the expanded museum. All the buildings will be so designed
that any part of them can be resumed and used at any time for

Museum purposes as the Museum graduallj'^ is enlarged. It is anti-

cipated however that two-fifths of the additional accommodation would
be the utmost future requirement of the Museum. The remaining
three-fifths would ahvays be used for business, ^. e., revenue producing
purposes.

The Best in Asia.

The additional buildings would be in harmony with the existing

Museum building and the adjoining public buildings, and be a fine piece

of archit9cture. As the land costs nothing and the value for business

purposes of the site is so high, the building enterprise cannot fail to

be extremely remunerative. Assuming that money is borrowed at

8 per cent, and repaid in a twenty-year period and that part of the

building is used for Museum purposes it is calculated that the net in-

come will be 7^ la'chs a year when the buildings are completed and

13^ Jakhs when the loan is repaid twenty years thereafter. "With

this revenue it will be possible to equip and maintain a Museum on a

magnificent scale, which it is hoped will become one of the best in

Asia. The Trustees, if their scheme is carried out, will have achieved

the creation of such a Museum by developing their own resources and

without drawing upon the funds of Government or the public. Instead

of slowly accumulating funds by subscriptions and grants, a process

which might take decades, construction by loan money will provide

ample accommodation and revenue and therefore a well equipped

Museum within a few years.

Meeting a City need.

Another advantage will be the early provision of a large extent

of first class business and office accommodation of which there is

a famine and the absence of which must be seriously retarding the

development of Western India. The possible objection that use of

part of the building for business purposes would not be in harmony

with a Museum is met by the fact that the design of the buildings

will be one suitable to a TNluseum while the business part will not be

allowed to interfere with the amenities of the Museum. If m the

distant future Government or the public were to provide sufficient

income there would be nothing to prevent the whole of the buildings

being converted into a Museum.
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Looking however at the problem practically, it is a choice between.

a Museum developed and supported as described above and the being

content with a Museum having wholly inadequate accommodation and
funds. The Trustees have little doubt but that public opinion will

endorse the larger view taken by themselves in the matter. The
Trustees, however, wish to brins' their general scheme to the notice of

the public with a view to invite suggestions and expressions of

opinions."

Conclusion.

As mentioned before, this is piinted more as a siimmary

of the general scheme for the planning ont of the collections, and

to let our members—particularly those outside Bombay—knoAv the

movement that is afoot and what we propose to-day to carry out in

the future. There are many problems to be considered into which

we have not entered here. Chief of these is certain I3- the financial

aspect of the scheme, which is indeed the veritable crux. It will

be noted also that nothing has been said of alterations in the-

Museum, donations, presentations, taxidermists and mounting
of specimens, the position in regard to Botany, Geology and
Forestrjr, all of wdiich are by no means light problems for consider-

ation.

If the whole of these far-seeing schemes for the Museum
materialise, our plans for housing the collection of the Bombay
Natural History Societj- may have to be changed. But sub-

stantially the general ideas will hold throughout. In bringing

out the scheme I am much indebted to m}^ colleague, Mr. Praier,

who has helped me with all his valuable ideas culled from the

Museums of India and twelve years' work with the Society, both

in the Museum and the field. Also to Mr. E. A. Spence, m.l.a.,-

Mr. Millard, Mr.Kinnear, Rev.E. Blatter, S.j.,f.l.S. and Mr. Hefibrd

To these and all who have helped me I tend my sincerest thanhs .

Bombay Natueal Histoey Society,

^rcl May 1921.
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OBITUARY.

Robert Charles Wroughton.

It is not given to many to do their most widely known and enduring work
after they have retired from their life's profession, but such was the hajipy lot
of R. C. Wroughton, whose death, in his 72nd year, occurred recentlj'. In sympa-
thy with those of us who have had the pleasure and advantage of working with
him in London of recent years, every member of the Bombay Natural History
Society will hear of Wroughton's loss with regret.

Born at Nusserabad in 1849, the son of Major-General R. C. Wroughton,
himself an ardent sportsman and naturalist, Wroughton spent his early boyhood
in India, Avhere he imbibed his lasting taste for Xatural History. In due course
he obtained a position in the Indian Forest Service, seved there with distinction,

and finally became Inspector-General of Forests, with which rank he retired in

1904. During his period of service he was always a collector of Natural History
objects, giving his attention mainly to ants* of which he obtained a very consider-

able knowledge working in conjunction with the well known formicologist, Forel

of Switzerland, to whom he sent the abundant material he obtained. Then,
towards the end of his official careei', he took to collecting scorpions and myrio-

podst for the benefit of R. I. Pocock of the Natural History Museum, and
partb; through the latter's influence, he was induced to turn his attention to small

mammals, which in the end proved to be the group on which his permanent
reputation will stand.

He began by collecting the series of bats on which his first mammal paper
" Some Konkan bats " (lS99)i was founded, and it was in working out these at

the Museum in South Kensington, during a visit home on furlough that he

found his metier as a mammalogist, in which capacity he later did so many years

admirable work.

After his retirement in 1904, he settled at Chismck, and as a method of life

found it suited him well to golf two days a week and work at the Museum the other

four, thus carrj-ing on a sporting and scientific life well suited to his tastes and

character.

His services he gave to the Museum freely and without stint, and it is quite

impossible to estimate how great was the benefit of that work to the authorities

of the Museum. The study of mammals was then taking on the modern phase

of the collecting and arranging of skins and skulls in large series, and the help

he gave in stimulating, collecting and in handling the material obtained was of

especial value at that time.

Owing to the fact that, then as always, African material was the most

abundant in the accession-list, Wroughton took up to begin with the study of

the mammals of that continent as a speciality, and wrote quite a number of use-

ful papers on sucii collections as came in. He took a particulai- interest in the

mammals of South Africa, partly owing to the successful outcome of the Rudd

Expedition, which gave a stimulus to work in that part of the world, and partly

to a visit he made himself to relatives living m Natal.

But he never had India far from his thoughts, and bitteriy deplored the very

inferior state of the National collection so far as our greatest dependency was

concerned. He was always on the look out to improve this state of things,

and at last his opportunity came with the accession of W. S. Millard to the man-

agement of the Bombay Natural History Society.
_

For these two kindred spirits, the one in England and the other in India,

conceived and carried through the splendid idea of the Bombay Society's Mamma l

• Our Ants ; R. C. WrouShtou. Journal, Bombay ISTat. Hist. See. Vol. VII, pp 1:",, IVS-

\ Two collections of Myriapoda from Coylon and S. India ; K. I. Pocock, loid., \il. Mi, i^-u

On a collection of Scorpions, ibid , Vol. VII, 295 ^
t Some Konkan Bats; E. C. Wrougiiton. ibid Vol. XIl, p. ' 16.
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Survey of India, in the course of whicli some half a dozen trained collectors

were sent in succession to selected parts of the Indian Empire, and collections

firmed of perfectly prepared specimens, to a number now approaching 20,000,

Tvhile at the sametime a series of systematic reports on the material so obtained

were prepared in London and printed in the Society's Journal. This Survey is

undoubtedly the finest thing of the sort that has ever been done, if we except the

American Survey of their own Territories, done out of Government funds, while

the Bombay Survey has been mainly carried out by private generosity.

Altogether the' Survey, the materials obtained by it for the benefit of the

J^^ational and Bombay Museums, and the papers written on this material, together

form a monument to Wroughton's memory which will remain as long as Zoology

exists.

The number of papers, mostly in the Society's Journal, that Wroughton

Tvrote, is very considerable, and he described something like 200 new species and

subspecies of African and Indian Mammalia.

•When, owing to the war, material began to fall off in quantity Wroughton

took the opportunity of preparing a summary of the work done in Indian Mamma-
logy during the course of the Survey. This Avas fortunately completed before

illness overtook him, and would have been the precursor to a new edition of the

mammals of British India, which it was arranged that he should prepare in con-

junction -with M. A. C Hinton of the Xatural History Museum.

It was typical of Wroughton's indomitable energy of spirit that he should,

•after 70, and suffering already from the grave illness of Avhich he died, have

light-heartedly planned and started on such a monumental work as a new

Blanford.

But this' was the key to the character of the man. No work was too labori-

ous, too great or too difficult for him to start on, and, if life were given him, to

carry through to a successful conclusion. His mental energy was astounding,

and he never recoiled from any task on account of the labour it w-ould involve,

v/hether it were the Avriting of a book, the preparing of reports, the handling of

any amount of specimens, or the taking of unending measurements in groups

that he was working out. And the readiness vith which, to the end of his life.

Tie assimulated new ideas, whether of nomenclature, storage-methods, or any-

thing else was quite rmusual for a man of his age.

The following are formal details of his life :

—

Born at Nusserabad, 15th August 1849. Educated at Bedford School and

King's College, London. Trained at L'Ecole Forestiere, Nanc;,-, France.

Appointed to Indian Forest Service, 10th December 1871, as Assistant Con-

servator of Forests, Bombay Presidency, eventually becoming Inspector of

Forests for India. Retired 1904.

Married in 1877 Mary, daughter of Captain Freeman of the Indian Navy.

Died at Chiswick, Middlesex, 15th May 1921.

Of liis personal characteristics it is difficult to speak in unexaggerated terms.

Of a splendidly robust physique, he was as keen and energetic over games as over

work and was the greatest favourite with everyone A^dth whom he came in con-

tact. Most striking were his simplicity of character, his keen humour and his

power of attracting volunteer help, such as that so willingly given him by Miss

Kathleen Ryley, and above all by Mr. Thomas Fry. During the 17 years that he

worked in London he earned the affection of all the mammal staff though his

modesty and retiring disposition prevented his taking any prominent part in

the general scientific life of London. But to those, young and old, who
v/ere in touch with him his loss is a very severe blow and as a friend and

helper he will be deeply missed by all of us at the Natural History Museum,

-svhere he was so regular an attendant.

OLDFIELD THOMAS.
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AN APPEAL.

May I make an appeal through the Journal to the members of the Society to
help me in an investigation of a hitherto quite neglected branch of Indian Orni-
thology, and that is the study of nestling birds. I have for many years made a
study of this subject and described for the first time this stage in many of our
common European birds, and whilst recently in India I made a start on Indian
birds A^-ith the kind help of Messrs. H. Whistler and A. E. Jones, but time and
opportunities did not carry me very far.

It is an important subject, particularly in India, as I think it may give us a
clue to the relationships of various birds, or groups of birds, whose affinities are
doubtfully, or not at all knoAvn. As an example of this I might quote that extra-
ordinar,y assemblage which in the "Fauna " is called the Crateropodidce, Babblers,
Laughing Thrushes, etc. ? Again, most of the European Sylviidce lack down
entirely, but the Phylloscopi have it; what obtains in Indian genera such as Su.ya,

Prinia, Franklinia. Horornis, etc. Again how do the various genera of Flycatchers
compare vnih. the European Muscicapa ? Or again, European finches are fairly well

clothed AA-ith doAvn, except SjiarroAvs {Passer), how does the YelloAV-throated

SjiarroAV {Gymnorhis) compare? and so on—one might go through the entire Fauna.
To make my meaning quite clear I must state that a nestling bird is one that

is just hatched and up to the time feathers sprout ; some are entirely clothed

with down such as Waders, Game Birds, etc., others have a varying amount of

down or none at all.

1. Every sort of bird is required, hoAvever common, and whether it has any
dotvn on it or not.

2. One specimen suffices ; it should be taken as soon after hatching as possible.

3. The only knowledge required is the knoAvledge of the specimen, so that

nearly all can help.

4. The specimen mvsi be labelled icith name and locality (in pencil), AA'rapt in

Avool or linen and dropped into spirit : chicks of large birds should be opened

doAvn the abdomen. Several can be put into one bottle but // so the spirit must

be changed once a week.

5. Anj^ time after i weeks in spirit they can be taken out, Avi'apped in

cotton damped in spirit, packed in a tin and despatched to the Honorary

Secretary of the Society.

The results of this investigation, Avliich will extend over many years, Avill be

pubhshed in the Journal from time to time. I hope to give soon a resume of

AA'hab I ha\^e already done.

Lowestoft, England, C. B. TlCEHLliST.

April 2Cth, 1921.

36
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MISCELLANEOUS NOTES,

No. I.—A WHITE TIGER IN CAPTIVITY.
{With a photo.)

We publish the photograph of a White Tiger which is at present in captivity

in the Maharaja's gardens at Rewa. The photo was forwarded to the Society

through .the agency of Capt. K. Evans Gordon. ]\'Ii". Janki Prasad, Home
Member, Council of Regency, Rewa, when sending the photo, supplied Capt.

Evans Gordon with the following details :

—

" The white tiger in captivity in Rewa was caught in December 1915 in the

jungles of the State near Sohagpur. He was about two years of age at the-

time. There were two more white tigers at the time in Southern Rewa related

to this tiger but it was believed that the mother of this animal Avas not white.

A big cage was kept for months in the jungle in which live pigs were placed

to attract the tiger. The Shikaries concealed themselves on a tree above the

cage and by a contrivance, a sort of door could be let down as soon as the tiger

was inside. The tiger was accordingly caught when inside the cage killing the

j)ig. A white tiger was killed by a Sardar in Sohagpur Tahasil, Southern Rewa,,

about 10 or 12 years ago. Two other tigers appeared in the beat near the-

Shahdol and Annuppur, B. N. Ry., but His late Highness' orders were that

these should not be shot. The one at Annuppur (Bliilam Dungari Jungle) was
said to be brother of the white tiger in captivity. These white tigers roam in

the neighbouring British Districts of the Central Provinces and seem to be living

in the Maikal ranges of mountains."'

Mr. A. E. Scott of the Indian Police has very kindly furnished us with the-

following description and notes in connection with the animal :
—

Descriptio7i. (From examination of tiger on December 3rd, 1920.)

Body Colour . . Pure white. No cream colour was visible. The
' Creamy-Avbite' as described by Mr. Janki Prasad

was probably due to the dirt of the cage. (The
tiger is now better cared for than formerly.)

Stripes . . Indistinct or light black, not brown as stated by
Mr. Janki Prasad. While some of the stripes,

particularly the face markings, are cpaite black, the

majority are ash-coloured o\Adng to wliite hairs

being mixed Avith the black. In the hot weather,

the hair, as is the case with all felines, goes a,

lighter colour, and the black stripes take on a

shghtly broAvnish tinge, but this is never pronounced.

Nose . = Mottled grey-pink (instead of pure pink as in

normal tigers).

Lips . . Grey-black on hair-line but quickly merge to pink

(instead of being quite black and gradually merging
to pink well inside the mouth as in normal tigers).

Eyes . . The colourings of the eyes are A^ery indistinct.

There is no well-defined division betAA-een the yelloAv

of the comex and the blue of the iris. The eyes in

some hghts are practically colourless merely showing
the black pupil on a light yellow back ground.

Eyelids . . Pinkish-black.

Ea7-s . . Practically normal in colour and markings. The:

ground black is howcA-er slightly ashy.

General description and Dis- The tiger is of course underdeA-eloped OAving to

cushion vaarding identity, years of captiAdty, but in height lie is probably

slightly above nor]nal and in a Anld state would
undoubtedly have been an exceptionally large animaL
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I. myself, when stationed in Bilaspur District in.
1919, did my best in the hot weather to come up
with a white tiger, whicli must have been a very
large and heavy animal, judging from the size of
the pug-marks which I tracked on many occasions.
This tiger was however very shy and would not
look at tied 'kills' but was especially fond of bison
cows and calves. He was constantly seen by
herdsmen in the jungle, but never made an attempt
to take an animal out of the herd. The above
would seem to indicate that these white tigers
run large, which suggests a theory that they are
not mere albinos but a distinct Variety of Felis
tigris. These wliite tigers have besn known
for years in the neighbourhood where the Bilaspur
and Mandla Districts of the C. P. join with Rewa
State. One was shot by a villager in the north of
Bilaspur District, about 15 years ago, and another
in the Rewa State some years later. There are at
present to my knowledge three white tigers in the
jungle and it is quite probable that there are many
more, as the area in Maikal Hills, which they iri.

habit is largo, wild, and hilly, and, since the beat-
ing for or killing of tigers is prohibited in the
State, it is possible that these shy white tigers

might roam in this secluded jungle for years undetec-
ted and unmolested. Last year in the hot weather
two of these white tigers, full grown, were seen
taking a sai>d bath in the bed of a stream in the
South of this State. They may of course have
been born of the same mother but the observed
constant association of white tigers with one another
tempts one to believe that they do not inter-

breed with the ordinary variety of tiger.

EDITORS.

No. II.—RECORD PANTHER SKULL (F. PAIWUS).

( With a jilale.)

Through Mr. Eugene J. Van Ingen, the Society recently received the skull of a
Panther which in dimension easily establishes a record for India. Tlu animal

was obtained by Mr. E. E. Limouzin of Dunsandle Estate, Ootacamund, in the

Water FaU Shola.

In forwarding the skull Mr. Van Ingen writes :

—

" I send herewith the skull and ribs of a Panther (?). As the skull seems

abnormally large and more like a tiger's, I should be extremely obUged, if you
would examine it and tell me whether it is a tiger's or panther's.

I may mention that the owner, Mr. E. E. Limouzin of Dunsandii Estate,

Ootacamund, declares it to be a Panther's but yet is not quite sure about it. While

out shooting he caught a glimpse of the animal, late in the evening about dusk,

and wounded and lost it. It was found some days afterwards but by then de-

composition had set in and vultj^res and jackals had destroyed the skin ; the

skeleton and skull remained together with strips of skin, and Mr. Limouzin

examined what he found of the latter carefully and is positive that the animal

is a panther.
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Yet I tliink the skull seems to be quite out of proportion witli the ribs and

Mr. L. remarked the same. He tells me that he had seen this panther previously

on several occasions, and had examined him through his glasses, and though

his head and fore quarters seem9d to be extramely largs and powerfully built,

the body and hind quarters seemed to dwindle away ! Before this, in fact almost

a year ago. Col. W. told me that he had seen a panther a few miles from Dun-

sandli, and he described its head, chest and forearms to have been enormous.

It was standing on a rock about 20 yards away looking down at him, and Col.

W., Avho has shot manji' panthers, claimed it to be the largest he had ever seen.

He quite believes this animal of Mr. Limouzin's to be the one seen by him.

Another reason Mr. Limouzin gives by wliich he is positive is that a few

minutes pre^dous to coming on to the Panther he heard the unmistakable call of

a panther.

I much regret that I did not send you one of the claws, nearly all of which

Mr. Lisonzin recovered. They are quite the size of a large tigress. As regards

the skull, in the course of my profession I have seen many panther skulls ; many
of them belonging to animals well over 7 ft. but none anywhere approaching

this one in size."

Writing later Mr. Limouzin says :
" By to-day's Mail I have sent the entire

skeleton of the panther to your care (Avith the exception of one rib, smashed

to bits hj the bullet, and another rib, broken, possibly by the explosion,

internally). Before T fired at the panther I was very much struck with the

extraordinary size of his head and shoulders, he appeared to be immense, but

unfortunately he jumped aside and I was only able to get a " snapshot " at

his side going down hill, from me."
The skull sent is undoubtedly that of an adult Panther. The skull sent in by

Mr. Van Ingen measures as follows :

—

Basal Length. Breadth. Weight.

11-3" 7-9" 2 Jbs. 4 ozs.

The largest specimen in Rowland Ward's "Records of Big Game" is oneobtain-

ed by Sir Edmund Loder in Gabun (W. Africa).

The measurements are as follows :—

-

Length.
'

Width. Weight.

11-25" 7-125" lib. 12 ozs.

The largest Indian Panthers' skulls measure :

—

Length. Width. Weight.

lOi" 6|" .

.

Bijnor, U. P. A. M. Markham.
IO'g" 6J" , . Gir Forest, Kathia-

war. Lt.-Col. L. L. Fenton.
10" 6f" . . Belgaum. Sir Edmund Loder, Barfc.

The largest specimen in the Society's collection measures 8-3" in basal length

and is 5-9" wide across the zygomata. This animal taped 7'- 3".

Blanford in his Mammalia, writing on the points of distinction between the

skulls of Tigers and Panthers say :

—

" The upper surface of the skull (Panther) is arched as in the Tiger, but the

lower jaw is convex beneath, as in the Lion, the cordyle being proportionately

nearer the a.ngle eA^en than in the latter. When a Leopard's skull, Avith the

mandible attached, is placed on a fiat surface, the hinder part of the skull almost

alAA-ays touches that surface."

We publish for comparison a photograph of Mr. Limouzin's panther together

Avith a photo of a tiger's skull and that of the largest Panther skull in the Society's

collection. Also a Lion's skull.

S. H. PRATER.
BoAiBAY Natural History Sociefy,

June 1921.
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No. III.—KOTES OX PANTHERS.
In accordance with the wishes of some members of the Society for letters

from indi-^idual members recounting their personal experiences in connection
with beasts of the field, or rather jungle, I give you the following account of
what panthers, accustomed to lights and sounds connected v\-ith a tea plan-
ter's bungalow and the surrounding coolie lines, will do. During the rains a
pair of these animals invaded the compound of the Superintendent's bungalow
one night and kept himself and his servants practically confined to the^bun-
galow from 8 p. m. until midnight. A hedge of quickset thorn surrounds the
bimgalow and behind this they chased each other round regardless of lights
and shouting. At last in desperation my Supeiintendent fired his gun off in
the direction they appeared to be. This eventually drove them off. A fort-
night ago T happened to be calling up at his bungalow on business and on
stepping out of the verandah preparatory to proceeding to my own residence
I received a blow which included the whole of the left side of the face and left

a gash under my eye. This laid me out senseless for half an hour. No one
was an actual witness of the occurrence but there could have been no doubt
that a panther had given the blow as the pug marks and those of two cubs were
very distinct all round the bungalow. That my face was not torn away I put
down to the fact that the animal only wanted to give me a knock down blow ami
did not use her claws. The fact of a tiger or panther using its claws would do
away with the effect of a blow given by the pad when hardened. I saw a tigress

give such a blow to a tiger in the Calcutta Zoo. It would have certainly killed

a man but only staggered his majesty without dra'\\-ing blood. Both the above
incidents occurred on very dark nights, and I presume in the first case the

panthers Avere love making. In my twenty-five years' experience of Cachar
I have had many exjjeriences with panthers some of which I may give you
later.

Cachak,
29th January 1021. A. G. McARTHUR.

No. IV.—PANTHER IN A TREE WITH A PIG.

I was out on an elephant in the Mudumalai forests (Nilgiri Wynaad) one

afternoon last month and about 5-30 p. m. heard a confused noise of animals

giving tongue. Mahout and Shikari declared tliis to be bears fighting. So the

elephant was huriied to the spot at its best pace. A herd of pig were found

to have treed a panther which lay fully extended along a horizontal branch

about 15 -ft. above the ground. In its grasp the panther had a small pig. At
about 35 yards the elephant was pulled up and I fired. The pig drojiped like a

stone and lay as dead for several minutes, in fact until some minutes after the

elephant had been walked up to it, though apparently unscathed. Then witli

the elephant standing beside it, it suddenly jumped up and scuttled off, much
to the alarm of the "elephant, who threw off the Mahout and my rifle, trum-

peted twice and stamped his forefeet. To return to the panther ; after

being struck he dropped the pig instantly, there followed a pause, very brief

but distinct, and then he reversed his direction on the branch and shot diago-

nally into the grass like a flash. Now this animal had been struck in the back

of tiie neck, the bullet (-405 soHd) coming out through lus left eye. Yet he per-

formed the difficult feat of turning to face the tree trunk from having been fully

stretched out in the opposite direction. After the slight i)auso referred to,

this ' about turn ' movement was done so extraordinarily quickly that I did

not follow it. Yet it must have been so for the pig dropped from the forepaws

which were outwards from the tree trunk, and the panther shot into the grass

in the opposite dnection. He lay invisible in high grass (there was only short

grass on the side from which I had approached), invisible to a 6' man standing

erect on the pad of an 8' elephant at 10 yards distance. However after a wait
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we advanced and found him dead within 10 yards. He measured 6'-6" between

pegs, being 3'- 10" to root of tail.

This panther's behaviour ilhistrates well wliat Mr. Brook Fox wi'ote in the

December 1920 issue and which I should like to quote " When a panther re-

ceives a Avound, mortal or otherwise, he invariably makes a mad rush for the

nearest heavy cover. It is astonisliing how their instinct leads them to the most

difficult and inaccessible cover in the vicinity". Panthers in South India go

up trees commonl}^ as in beats, or for the purpose of dropping on sambhur,

chital, etc. (there was an instance of this in the same forest this year) but I

have not previously heard of a panther escaping (from pigs in this case) up a

tree and taking its prey Avith it, though there was nothing very strange about

it, the pig being quite a little one.

CoiMBATORE, J. H. LONGRIGG, i.f.s.

Ith March 1921.

v.—MEASUREMENTS OP TIGERS AND PANTHERS.

Reference Editorial note, page .394 of the Journal of the Society, Vol. XXVII,
No. 2, on the measurement of tigers. I have bean through my shikar book of

the past 28 years and it is very regrettable that on so manj?- occasions no measure-

ments were recorded. I have however extracted the folloAdng, all made myself

on the spot immediately^ after the animal had been killed. They may or may
jiot be of any value.

TIGERS.
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No. VI.—HYENAS IN MESOPOTAMIA.

Reference Jounml of the Society, Vol.XXVII, No. 2. pages 332 and 333, Item
16. On .two occasions T saw a hysena on the Tigris, both occasions on the
left or Persian bank, and between Amarah and Sheikh Saad.

GuNA Cantonment, C. I.,

3l5i January 1921.

STEWART CAPPER,

Lt.-Colonel.

No. VII.—A LARGE BEAR {U. LABI ALUS) SHOT NEAR GUNA.

A very big male bear (Ursus lahiatus) was shot close to this Cantonment a
few days ago. Weight 276 pounds, measurement romid curves 6'-3". All
present agreed that it was quite the biggest specimen they had seen. He was
a very old animal that had been in the local jungles for the past three years
but had always broken back through the beat till this occasion.

Gtjna, C. I.,

Z\si Janiiary 1921,

. STEWART CAPPER,
Lt.-Cohnel.

No. VIIT.—'- SORE NECK" IN SAMBHAR.

We have had several enquiries from members in reference to the prevalence

of 'sore neck' in Sambhar and would be very glad if members could send us any
information in regard to the above.

In this connection a note appeared in the Journal of the Natural History
Society of Siam under signature of I\Ir. P.R. Kemi?, who was engaged on survey

work in the district lying approximately between lat. 14°-00 & 16°00 N. & long.

93-30 E. Mr. Kemp shot several Sambhar in this district during the months of

December and June and observed that they were all affected by a peculiar sore

upon the neck situated in the middle line in front. The actual sore was round

about li inches in diameter and the skin around it was devoid of hair which had
apparently been rubbed over an area about 8 inches long by 6 wide. The
sore was superficial and did not extend deoply. Mr. Kemp states that the

disease is recognised among the Siamese as the Khi-Ruon-Kwang or the Le-

prosy of the Sambhar and is believed to be due to the animals eating the fruit

of the Ma-Kawk tree, a kind of v,'ild plum generally known as the wild olive.

The appearance of the sore in these animals is stated by the Siamese to syn-

chronize with the time of the appearance of the fruit on the Ma-Kawk trees.

The same disease has been observed by members in Assam and it would be

interesting to know if this has been the case in other parts of India. Mr. Dunbar
Grander, I.F.S., to whom we applied for inforination in regard to the above,

writes as follows :

—

"I was much interested in the notes re the mark or disaase observed in the

throats of Sambhar. I have several times observed the same thing on Sam-

bhar in the United Pro\ances, always during the period that hair and horn were

undergoing a change. At this period Sambhar do not come under much observ-

ation and I am inclined to think the wound is more common than is generally

thought. The wound has always emanated from the centre of a Avhorl of hair on
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the throat and as it has onlj^ been obserY^ed by me during the time when the

animal was changing coat or horn I naturally connected the two and came to the

conclusion that the sore or mark was the result of the changes taking j)lace.

I can only throw this out as a suggestion."

EDITORS.

No. IX.—DOUBLE C4I10WTH OF HORNS IN SMIBHAR.

Double growth of Sanibhar Horns.

As per my promise I am sending sketch of a sambhar head.

You mil see that nearly all freak or deformed heads are generally ugly but

this was an exceptionally well balanced head pleasing to the eye. Unfortu-

nately I was unable to get a photograph as the head was packed up ready to go

to England. It was shot by Major G. Turner in Narhar Block, Nagpur District,

March 1920.

It would be interesting to hear any theories put forward to account for this

exceptional growth of horn, as there is no sign whatsoever pointing to abnorm^al

growth owing to obstruction or accident occurring during the early stages of

growth, as both horns have double shafts.

Also I have never seen or read of a proved case of horns not being shed and a

double growth being produced the second year, although I have seen a great

number of red deer from Scotland, Austria and Asia Minor, also Cariboo and
Reindeer. Perhajos some of your experienced members will give their valued

opinion.

HUGH COPLEY.
Nagpuk,

\Wi March 1921.
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No. X.—BLACK BUCK v. MOTOR.

I expect many of your readers who have niotored through black buck countrv
have noticed the interesting habit the latter animal has of racing a motor car.
One drives along a road through open country and sees buck, perhaps a small
herd, say one hundred yards off to the left "of the road. The buck have the
whole country on that side of the road to retreat into but they apparently never
seem safe until they have crossed the road in front oi the car. They gallop along-
side the car (I have taken a doe up to 33 miles an hour) and edge closer and
closer to the car when, choosing their time, they clear the road in front of the
car with one dehghtful bound, sometimes with only a yard or so to spare. I
have seen many scores of black buck behave as described but never a chinkara.
There seems to be a sort of fatal fascination about a car. I wonder whether
buck do it with a mottjr cycle. Once across the road they go straight away
across country never taking up the race again on the other side of the road. It

is an interesting habit and the reason for it I have never yet fathomed but per-
chance some members of the Society have a simple explanation.

JOHN BUDDEX.
5tli March 1921.

No. XI.—ROUGH NOTES ON THE AVIFAUNA OF THE NELLIAM-
PATHY HILLS.

1. Geography of the Hills.—The Nelliampathy Hills form the Northern
boundary of the Western Ghats in their Southern Division. Thes-i Ghats
are broken by a level cultivated plain some 15 miles wide from N. to S. known
as the Palghat Gaji. The Northern boundary of this gap is formed by the
Palghat Hills and the Southern by the Nelliampathios. These latter join into

the Anamallios which in turn extend southwards into the Travancore High
Range and so through the Peerraade Hills, the Cardamom Hills, etc., to the

final Southern limit of the Western Ghats, the Asambu Hills, som? 15 miles

North of Cajie Comorin.
The general character of the Nelliampathy Hills may be summarised as fol-

lows :

—

I. The Northern slopes, which rise precipitously from the plains, the

clifEs, cut by an occasional gully, clothed in deciduous jungle.

II. The Plateau Country, undulating land covered with dense evergreen

forest, varied by patches of coffee cultivation, lemon grass and lantana.

III. The Higher Ranges, which rise from the Plateau Country up to

an elevation of some 5,000 feet above sea level. These peaks and downs are

composed of grass land interspersed with sniall evergreen sholas.

IV. The Southern slopes. The Hills drop away gradually to the South

into the huge forest clad Nelliampathy Valley. These slopes are covered with

evergreen forest almost down to the Valley especially towards the centre and

western parts of the Hills. To the East the forest is more deciduous.

2. General.—This list of the birds of the Nelhampathies is by no m^ans

exhaustive. It is merely a list of such birds as I have personally observed on

these hills at various times during the past ten years. I have so far not touched

the warblers and noted very Uttle as regards the nightjars and the owls.

The following common birds, however I know, do not occur on the Hills at

any time*:

—

1. Corvus splendens.—Common Crow.

2. Corvus macrorhynchiis.—.lungle Crow.

3. Eudynamis honorata.—The Koel.

*The scientific names are from Blandford's notes.

37
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4. Hierrococcyx varius.-—Common Hawk Cuckoo.

5. Ceniropus sinensis.—The Crow Pheasant or Coucal. May come up the

Northern slopes as a ver}^ occasional straggler in the hot weather.

6. Streptopelia suratensis.—Common Indian Dove.

7. Xantholcema hcematocephala.—Crimson-breasted Barbet or Coj)per-

smith.

8. Ceryle varia.—The Pied King Fisher.

9. Halcyon smyrnensis.-—Common King Fisher.

10. Molpastes hamorr/ious.—Madras Red-vented Bulbul.

11. Oriolus melanoceplialus.—Black-headed Oriole.

3. In the following list of birds observed up here, I have noted a few points

wherein our birds differ from their descriptions as given in the " Fauna of India "

volumes.

1. Dendrocitta rw/a.—Tree Pie. Very rare.

.2. Dendrocitta leucogaster.—Southern Tree Pie. Veiy common.
3. Paru.9 atriceps.—Black-headed Tit. Rare.

4. Macloloplius haplonoius.—Southern Yellow Tit. Extremely common.
Recently found several nests.

.5. Garndax delesserti.—Thff Wynaad Laughing-Thrush. Common. Iris

maroon brown, not crimson.

6. Pomatorrhimis Jwrsefieldii.—The Southern Scimitar Babbler. Extremely
common. A very pleasing liquid, gurghng note. Ear coverts chestnut. Bill

yellowish white, lower mandible paler at base. Upper mandible dark horn at

base, the dark colour extending half way down the culmen. No black border

to white of chin, breast, etc. Length only 9".

7. Pelorneum rvficeps.—The Spotted Babbler. Common.
8. Ehopociclila atriceps.—The Black-headed Babbler. Very common, both

tliis species and No. 7. Found six young last week (February). Are usually

found in the thick greenery bordering a stream at the edge of a shola. I have
always found both in large flocks of 12 to 24 birds often in cojupany with

other babblers.

9. Myiophoneus Jwrsefieldii.—The Malabar Whistling Thrush. Common.
10. Larvivora brunnea.—The Indian Blue Chat. Somewhat' rare.

11. Zosterops palpebrosa.—The Indian White Eye. Very common.
12. JEgitJiinia tiphia.-—The Common lora. Rare.

13. Chlcropsis malabarica.—The Malabar Chloropsis. Common. I think

there is only this one Chloropsis found here.

14. Irena puella.—The Fairy Blue-bird. Extremely common. Goes about
in pairs usually, but often in small parties, especially in the early morning.

15. Hyjjsipetes ganeesa.—-The Southern Indian Black-Bulbul. Extremely
common. L'sually frequents the tops of trees. The lowest I have seen these

birds descend, except to bathe, has been to drinli the nectar from the red flowers

of the thorny wild Erythrina. As a rule they seem to stick to the higher trees.

The flocks have broken up (February) and these birds are generally now in

pairs.

16. Otocompsa fuscicaudata.—The Southern Red-Whiskered Bulbul. Ex-
tremely common.

17. lole icterica.—Tha Yellow-browed Bulbul. Extremely common. Also
now going in pairs instead of the usual noisy flocks.

18. Sitta frontalis.—The Velvet-fronted Blue Nuthatch. Common,
19. Dicrurtis longicaudatus.—The Indian Ashy Drongo. Extremely common.

I do not think we get D. ater or D. ccerulescens.

20. Chaptia cenia.—The Bronzed Drongo. Not uncommon.
21. Dissemurus paradiseus.—The Larger Racket-tailed Drongo. Very common.

I have heard it imitate, among many others, the great Malabar Black Wood-
pecker and the Malabar Grey Hornbill.
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22. Lanius erijthrojwfus.—The Rufous-backerl Shrike. Common.
23. Pericrocotus flammeus.—The Orancre ]\Iinivet. Very common.
24. Pericrocoliis perigrimis.—The Small Minivet. Rare.
25. Hemipns jjicatus.—The Black-backed Pied Shrike. Common.
2G. Tephrodornis si/lvicola.~The ]Malabar Wood Shrike. Very common.
27. Oriolus kundu.—The Indian Oriole. Very common.
28. Eulahes religiosa.—The Southern Grackle. Very common.
29. Stopawla mpla)wps.~The Verditer Fly Catcher. Very common. Accord-

ing to Blandford this species should not occur so far South. It does not return
to its old perch after a flight in the usual manner of flycatchers, as a rule at any
rate. I obtained a ^ sixjcime.i of the Vorlitir Fiyjiroior {Stop%roU me-
lanops) on these Hills at 3,300 ft. elevation the other day. Blandford places
its Southern hmit of occuiTence at the Nilgiris, whereas these Hills are far South
of the Nilgiris and moreover separated by the Palghat gap from any connection
with th? Northern Range of ghats to which the Nilgiris join. These i-emarks
also apply to the common Rose Finch {Carpodacus erythrinus) Avhich is of
common occurrence here. Blandford, again, limits the occurrence of the Nil^iri
Blue Flycatcher (Stoparola albicaudata) to the Nilgiri and Palni Hills, whereas
this species is our commonest flycatcher up here.

30. Stoparola albicaudata.—The Nilghiri Blue Flycatcher. Very common.
This bird also occurs much further South than Blandford thought.

31. Terpsiphone pamdisi.—The Indian Paradise Flycatcher. White
cocks appear to be much more numerous than hens or young cocks and
moreover appear to lead a batchelor existence.

32. Cidicacapa ceijlonensis.—The Grey-headed Flycatcher. Common.
33. Merida nigripilcus.—The Black-capped Blackbii'd. Very common.

Generally terrestrial in habits and occurring in pairs but I have seen lai'ge

flocks in lantana.

34. GeoGiclda. ci/anonotus.—^The White -throated Ground Thrush. Very common.
35. Pelrophila ci/anus.—The Western Blue Rock Thrush. Common where

open spaces of sheet rock occur.

36. Petrophiia cinclorhyncha.—The Blue-headed Rock Thrush. Common.
Aii'ives early in October and leaves about the first Aveek in March.

37. Carpodacus erythrinus.—The Common Rose Finch. Fairly common.
38. Arachnecthra zeylonica.—-The Purple-rumjied Sunbird. I believe this

to be our only Sunbird. Very common.
39. Arachnothera longirostris.—The Little Spider-Hunter. Decidedly rare.

40. Pitta brachyura.—The Indian Pitta. Common.
41. MofMcilla inclanope.—The Grey Wagtail. Arrives early in October and

leaves early in March.

42. Limonidromus indicus.—The Forest Wagtail. Quite a common bird.

I think the most distinctive thing about the Forest Wagtail, besides its

marking, is its habit of swaving both body and tail from side to side, instead of

the usual wagtail habit of jerking the tail up and down. It is very common
on the Estates, feeding on insects which infest the thick mulch of daa.d leaves

under the coffee.

43. Galerita malabarica.—The Malabar Crested Lark. Connnon on gi-ass

lands especially above the Northern slopes.

44. Brachypter nusaurantius.—The Golden-backed Woodpecker. Very common.

45. Chrysocolaptes gutticristatus.—TU-keW's Golden-backed Woodpecker,

Very common.

45. Thriponax nodgsoni.—The jMalabar Great Black Woodi^ecker. Common.
As I believe that the nidification of Thripoimx hodgsoui has not previously

been recorded, the following note may prove of interest. On the 24th January

of this year I found a pair of these Black Woodpeckers at work inside a hole
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about twenty feet up in a dead Erylhrina lithospsrmi. The entrance hole

was about 6" in diameter I observed the birds at work for a few days but

they unfortunately abandoned the nest.

Early on the morning of the 7th March I noticed a female Black Woodpecker
emerge from a hole in a dead GreviUea robusta. Hoping to get the eggs (or

egg) I told a cooly to go up and if there were any eggs to bring them to me.

On my return in the evening from a distant Estate which I visited, I found

two half dead naked nesthngs the man had brought to me, much to my
disgust. However it was useless putting them back so I have made a spirit

specimen of one and carbolized the other and send them to the Society. The
nest was some twenty feet up the tree again and the entrance hole had a

diameter of over 6". The hole was 2
J" deep and unhned. There wore two

nestlings, it will be noted. The "Fauna" thought only one was likely to be

found.

These grand woodpeckers are quite common up here. They move about

as a rule only in the early morning and late evening. They appear always in

pairs and call to one another in a curious, plaintive, metallic clang, which is

I'emotely reminiscent of a seagull's note. They also possess a laugh, only

uttered in flight.

46. Hemicercus canente.—The Heart-spotted Woodpecker. Common.
47. Thereicerijx viridis.—The Small Green Barbet. Very common.
48. Xantholcema malabarica.—The Crimson-throated Barbet. Very common.
49. Merops philippinus.—The Blue-tailed Bee-eater. Very common on

the Northern slopes.

50. Mellitophagus swihoeii.—The Chestnut-headed Bee-eater. Common
on the Northern slopes.

51. Dichoceros bicornis.—The Great Hornbill. Very common. Occasionally

flies at a great height for very considerable distances.

52. Anthracoceros coronalus.—The Malabar Tied Hornbill. Very common.
53. Lophoceros griseus.—The Malabar Grey Hornbill. Verv common.

54. Alcedo ispida.—The Common Kingfisher. Very rare. The few perrenial

streams of the plateau country are the only places where an occasional King-

fisher may be seen.

55. Upapa indica.—The Indian Hoopoe. Not common, they usually haunt

certain favoured localities, in pairs.

56. Cypselus melba.—The Alpine Swift. Common during the cold weather.

57. Chcetura indica.—The Brown-necked Spine-tail. Common during the

cold weather.

58. Macropteryx coronata.—The Indian Crested Swift. I have found it

during the cold weather.

59. Harpactes fasciatus.—The Malabar Trogon. Common. I notice that the

Malabar Trogon has a curious habit while perched, of expanding and elevating

its tail giving voice the while to a low twittering creak. As I have not

observed this before it is possibly a courting display. The tail of course is often

expanded in flight. I noticed this bird the other day pecking some insect off

the leaves of a jak (Ariocarpus integrifolia), while so employed, it hovered for

a few seconds like a huge honeysucker and was a glorious sight.

60. Palceornis colomboides.—The Blue-winged Paroquet. I believe the only

paroquet up here.

61. Loriculus vernalis.—The Indian Loriquet. Very common.
62. Asio accipitriniis.—The Short-eared Owl. Very rare indeed. We have

an owl which I have been unable so far to indentify, known to the coolies as

the Pisasi or devil. It's shrieks are indeed diabolical and heard for the

first time are truly terrifying.

63. -Ictinaetua malayensis.—The Black Eagle. Very common.
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64. Spizietus cirrhatus.—Tha Crested Hawk Eagle. Very common. Feeds
on jungle fowl.

65. Spilornis c/ieeZa.—The Crested Serpent -Eagle. Common.
66. Falco severus.—Thf» Hobby. Not uncommon.
67. Accipiter virgatus.—The Basra Sparrow-Hawk. Very common.
68. Astur badius.—The Shikra. Common.
69. Fako j^eregrinus.—Tho Peregrine Falcon. Common. Breeds on the

precipices of the Northern slopes.

70. Ekinus caruleus.—The Black-winged Kite. Somowhat raro. Occa-
sionally comes up from the plain; and returns to thom at ni^^ht.

71. Lophosphizias trivirgatus.—The Crested Goshawk. Common.
72. Milviis govinda.—The Common Pariah Kite. Common, during fine

weather when it comes up from the plains. I do not believe this bird roosts
up here.

73. Haliastur indus.—The Brahminy Kite. Occurs in the same way as the
Pariah Kite.

74. Tinunculus alaudarius.—The Kestrel. Common.
75. Ducula cuprea.—^Terdon's Imperial Pigeon. Very common.
76. Carpophaga cenea.—The Green Imperial Pigeon. Rare and only occurs

towards the foot of the Southern slopes. Probably common in the immense
forests of the Nelliampathy Valley.

77. Chalcophaps indica.—The Bronze-winged Dove. Very common.
78. Crocopus chlorogaster.—The Southern Greon Pigeon. Very common

in October, November and December, begins to leave the Hills about the mid-
dle of January and none are seen after the middle of February. Occasionally

however a few birds remain and breed up here. On the Nelliampathy Hills,

the Southern Green Pigeon comes up from the plains towards the beginning of

October. In November and December they are everywhere. Towards the

middle of January they start disappearing, presumably to the plains and they

gradually diminish in numbers till the middle of February when the last stag-

glers depart. Occasionally a few birds remain till the burst of the S. W.
monsoon and breed here. They have a habit of perching, in couples or small

parties, on dead and leafless trees, more especially in the evening but also,

occasionally, at midday.

79. Osmotreron affinis.—The Grey-fronted Green Pigeon. Becomes increas-

ingly common as the previous species becomes rare. Extremely common
in February and March but also goes down bafore the burst of tho S.

W. monsoon.

80. Oalloperdix spadicea.—The Red Spur Fowl. Very common everywhere.

81. Gallus sonnerafi.—The Grey Jungle Fowl. Very common everyAvhore,

especially when the Strobilantbus or bamboos are in seed.

8?. Scolopax rusticola.—Tho Wood Cock. Very raro. Visits the Hills, during

migration presumably at the end of September to the beginning of October and

again early in March.

84. Since writing the previous list I have identified But >rides javanicx.

It was fishing among the boulders of the Manalora stream.

A common bird that does not occur up here is Passer domest'icus.

85. Pseudogiips begnalen sis.—The Indian White-backed Vulture. Comes up

from the plains in the same manner as the kites. Only roosts up hero when

eoi'ged.
"^

86. Alsocoinus elphinstonii.—The Nilgiri Wood Pigeon. Much rarer than

the Imperial pigeon but occurs sparingly on the higher hills.

87. Alseonax latirostris.—The Brown Flycatcher. Was not sure of the species

before. A. ruficaudus and A. muttui probably also occur.

88. Orthotomus sutorim.—The Indian Tailor Bird. This is the only wai-bler

whose species I am certain of. Common.
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89. Eim/stomus orientaUs.—Tlie Broad-billed Holler. I saw this bird for
5

the first time yesterday. A pair of them were sitting on a dead tree in a joung
i

coffee clearing. One or the other kept flying to another dead tree where they
j

have their nest in a hole some 12 feet up. It contains young. While perched

they emitted a note curiously reminiscent of an eagle's scream.
j

90. Totanus glottis.—The Green Shank. I saw a sohtary bird beside the

A'lanalora stream the other day.

Nelliampathy Hills, A. P. KINLOCH. "
'

March 1921. \

iso. XTI.—OCCURRENCE OF THE PIED GROUND THRUSH((y^OC/Cfi-XJ
WARDI) ON THE NELLIAMPATHY HILLS.

Some time ago I noticed a S Pied C4round Thrush up here. This is the first

time I have seen this bird on these hills and I do not think I would have passed

over such a conspicuous species had it been of regular occurrence. I therefore

beheve that this bird merely breaks its journey here on its migration from more
Southerly latitudes in the same manner as does the Wood Cock {Scolopax

rusticola).

Nelt.tampathy Hills,

22nd March 1921. A. P. KINLOCH.

No. XTIL—EGRET FARmNG IN SIND.

The following extract from the Daily Gazette, Karachi, has been sent to

us by Mr. G. Birch who contributed an article to the Journal on the above sub-

ject :

—

In 1913-14 an article was contributed by Mr. Birch of Karachi to the Journal

of Bombay Natural History Society on the subject of Egret farming in Sind.

According to Mr. Birch, who had spent some considerable time in personal

investigations, the Lesser Egret (Herodias garzetta) had been domesticated and
was being bred and reared with marked success by Mirbhahars (the generic term

by which the fisher folk of the inland waters of t he province of Sind are known)
who had built up a lucrative trade in osprey feathers plucked from the dorsal

plumage of the egret in the same way as feathers are plucked from t^ie ostrich.

A series of photographs taken personally by the author accompanied the article,

and illustrated the " modus operandi" of the breeders and the construction and
condition of the farms. In particular it was stated—

(i) that the birds were bred under humane conditions,

(ii) that the breeding system, so far as these particular birds were concerned

had superceded the barbarous system which formerly prevailed in Sind of slaught-

ering egrets for osprey plumes,

(iii) that when thus domesticated in these farms the birds bred and assumed
their nuptial plumage, i.e., the dorsal plumes, three or four times a j^ear.

In conclusion the author pointed out the necessity for the modification of

the drastic orders issued by Lord Curzon's Government in 1902 under the

Customs Act which " prohibits the taking by sea or land out of British India

of skins and feathers of all birds other than domestic birds except

(a) feathers of ostriches, and

(6) skins and feathers exported bona fide as specimens illustrative of natural

iiistory."

The result of these orders has been to create a large industry in the smug-
gling out of the country, even where destruction of and cruelty to birds are

not involved, of feathers that have a distinct commercial value. The article at-

tracted much attention at the time. It was reproduced, with the permission
of the author in " Bird Notes " the Journal of the Foreign Bird Club, Surrey,

and in the Scientific American. Many enquiries were received from other
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Local Governments, particularly the Punjab and Assam, Societies, traders and
individuals in North and South America with a \iew to introducing the system
in those countries. The facts mentioned in the articles received Independent
corroboration from many officers, several of whom are close observers of bird
life. The only public criticism which appeared at the time was by Major
Lindsay Smith who, while expressing doubt as to the possibility of breeding
egrets, said that if the writer of the article could state that he saw the birds
incubating the eggs and took the photographs himself, the matter would be
placed beyond doubt. This criticism was answered by Mr. Birch in the fol-

lowng letter, dated 13th August 1914, to the Bombay Natural History
Society- :

—

" The photographs printed in the Journal were all taken on surprise visits

to different farms. Plate A at a place 7 miles from Rohri on th? bank of th° Wes-
tern Nara. Plate B at a village 6 miles from the town of Larkana. Plate C
at Rahuja on the Sukkur canal, three miles from Sukkur. The tirst two
photographs were snapshots by myself. I had to procure the help of the profes-

sional photographer to take Plate C as my kodak was not large enough to get

an interior ^^ew but I visited this farm myself also. The other photographs
sent to you wliich were not i)ublished were taken by me personally."

The question of egi-et farming was discussed shortly afterwards at a conference

of Naturalists in London who succeeded in convincing the House of Commons
Committee that egi-et plumes can be taken without any cruelty and that it is

unnecessary to hurt the birds, that in the wild state the birds are killed as the

only way of getting the plumes ; but in farming this is of course not done.

Owing to the war no action was however taken.

Last year when the Plumage Bill was the subject of v'olent controversy at

home the existence of egret tarms in Sind was strenuously denied. The facts

stated in Mr. Birch's article have been hotly de])ated in ParHament and in

particular the tale of four moultings of the plumes per year is regarded as incorrect

and impossible. The latter point is always cited by excited opponents as

showing the falsity of the evidence of the existence of the farms. No words

are minced in the controversy and charges of corruption and perjury are hurled

about wholesale. Enquiries have again been made this year regarding the

following points :

—

(i) How many farms exist in Sind at present?

(n) Are such farms migratory according to the supply of water or fish or

according to the movements of the Muhanas ?

{Hi) Are the birds well treated or is such cruelty as blinding practiced

,
upon them.

Hi) What is the dietary of the birclfe ?

{v\ What is the growth of the plumes and how many moultings take place

in the year. Is it possible that artificial feeding and restraint may

lead to special moultings 'i

The following are the answers to these questions :

—

[i) The existence of about at least 100 farms has been verified. The

average number of birds in each farm is about 100.

{ii) The farms are migratory ojily according to the supply of water and fish.

i.e., the fishing stations. If the water and with it the fish supply

of a particular lake dries up, the farm is moved to another place where

water and small fish, the food of the birds, are available. Where a

supply of fish and water is permanent the farm remains permanent.

{Hi) The birds are well treated ; of tliis there can be no doubt. They are

comfortably housed in well ventilated structures, well looked after

and well fed. Amongst 1,700 birds personally seen by the Collector of

Thar and Parkar in 19 farms no case of blinding or ill-treating wag
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discovered. The birds have a high market value and the owners

would not wilfully ill-treat valuable property. It is stated that the

eyes of some-birds used to be sewn up when they were transported in

crates from one place to another to prevent them from fighting. The
procedure now followed is to blindfold the birds by means of blinkers.

The faimers now use every possible means of keeping their valuable

property in the most favourable conditions. Decoy birds wth their

eyes sewn up used to be employed in decoying wild egrets to a place

where by an arrangement of nets they were caught but this method
of catching birds has fallen into dessuetude since the introduction of the

farming system.

(iv) The food of the birds is small fish. If small fish are not available

large fish are cut up into small pieces. The birds are usually fed twice

a day. A supply of water is always kept in the pens. The space

allowed to each bird on a farm is about 30-40 cubic feet. Compared
with the size of the average cage of the tame parrot this is ampb.
The cages are moreover in the open and accessible to air and light. In

each pen each bird has its own beat or stand and keeps off intruders

therefrom. The birds required for starting farms are not now caught

by decoys. They are purchased from breeders from other farms.

During the summer the farmers are careful to keep the pens cool by
frequent sprinklings of water.

(v) Reports are unanimous that moultings take place four times a year

though it is stated that the birds only breed twice a year. The moults
are twice in summer and twice in winter. The two summer moults

give a light return. The way in which the dorsal plumes are pulled

out is not at all cruel. The bird is held in one hand and the feathers

are pulled out with the other. At the very most there is not more
than a momentary twinge of pain. An officer who is a keen orni-

thologist asserts that the abstraction of such plumes in season eausss

no more pain than the pulling of a hair out of one's head.

The trade in the plumes of farm bred egrets is not really affected by the prov-

isions of the Wild Birds Protection Act VIII of 1912. The possession of egrets

during the close season is not prohibited under that Act provid3d they are not

captured or killed during such season. The law says it is an offence only in

respect of those animals which had not been captured before the commencement
of the close time. It clearly therefore permits egrets to be captured in the

cold weather and allowed to breed on a farm and it also permits the trade in

the plumage of such birds in the farm. ''

The only real difficulty is the prohibition of the export of plumes. If this

prohibition could be strictly enforced, the trade would be absolutely extinguished.

The smuggling of feathers out of India still proceeds on an extensive scale in

spite of the vigilance of the Customs Authorities and as the demand since the

close of the war has re\dved, smuggling is again rife.

It is incontestable that before the inception of the system of breeding egrets

the birds were ruthlessly slaughtered for their plumes and that this barbarous
practice has now practically ceased as a direct result of the far more economical
and lucrative process of the production of plumes by means of egret farms.

In Sind it would be an easy matter to ensure that the relaxation of the embargo
on exports was confined to the feathers of the particular species of egrets which
are farm- bred, viz., the Ijittle Egret or Harodias garzetta. The plumes of this

species are at present collected in Sind almost exclusively from farm-bred
birds. But as the farming system may not exist to a similar extent in other
parts of India, the best method of controlling the trade would be to re([uire all

farms to be Hcensed and to allow the transmission of feathers under a pass.
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The embargo on the export of the plumes of farm-bred egrets is an anti-
quated measure which has outUved its original mison d'etre. It can no lon^sr
be justified even for humanitarian reasons. The industry of breeding egrets
has been built up in the face of highly adverse conditions. On the other hand
the clandestine export of feathers has been proceeding on' an extensive seal;

which it does not appear to be possible to suppress and it is important to disting-

uish between the export of feathers of farm-bred birds and feathers of slaughter-

ed wild birds.

The system of breeding egrets which has gro»vn up in Sind has now been
extended,on information obtained from Sind,to the Punjab and Assam. Plumes
are now available in fairly large quantities and espscially prepared aigrettes

are being hawked about in the streets of Calcutta and sold at very high prices.

No. XIV.—SNARTNG QUAIL IN NORTH BEHaR.

(With a plate.)

In the Dharbanga District the quail catcher makes use of a slightly diffsrent

method to that given by Sterndale and quoted by Hume in his Gam'^ Birds c f

India (Vol. II, p. 143). It is probably the method Jerdon writes about as

follows :—-" The Nepalese have an ingenious way of catching Quail. They put

a pair of imitation horns on their heads, and walk slowly about the stubble fields

twisting some blades of grass in their hands in a way to imitate the champing of

grass by cattle, and as these birds are not alarmed by cattle, they succeed in

driving any quail they see under a small net, which they then drop and secure

the bird." This account does not quite correspond with the method employed

here. The quail catcher as described by Hume made use of a bullock to drive

the birds up to the net and " his traps consisted of a series of rectangular

frames, made of laths, about two feet long by one foot broad (a tightly

stretched net occupying the interior of each frame) joined at the ends and

folding up like a long map. There were about a dozen of these frames and the

centre one had an aperture in the net large enough to admit a Partridge."

Here the man, as described by Jerdon, is both bullock and snarer and he only

uses a single net.

In this District quail are snared by several castes of people but principally by

the mallahs (fishermen) and it is only some of them who go in for it. The bu-ds

caught are practically all the Common or Grey Quail (Coturnix communis) with

very occasionally a Rain or Black- breasted [Coturnix coromandelica) one or else

the Little Button Quail (Turnixdussumieri): although the Indian Button Quail

(Turnix t. tanki) is also got here, I have had none brouglit to me by these men.

The following is the proportion of each species, out of a total of 128 brought to

me by the snarers up to the time of writing :—Grey Quail 120, Black- breasted

Quail 1 and Little Button Quail 7.

In the paddy stubble and where the Khesari (Lathyrus sativus) is small, the

snarer only goes after the quail in the early morning and in the evening as these

are their feeding times and the birds move about freely then ;
but where the

Khesari or gram (Cicer arietinum) is higher, he snares till later in the morning, as

there the cover is shadier and the birds will scuttle about a bit and are not so

frightened of birds of prey as they are in the thinner cover in the late mornnig.

On reaching the spot he intends to work, the catcher first of all takes a slieet

aiid rolls up two corners of it for about six inches, these he ties with a piece of

straw or grass to keep them from unrolling ; the rolled up corners are meant to

represent a cow's horns ; then he gets two thinnish pieces of bamboo about two

feet seven inches long, and about five inches from the ends he ties them together

38
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crossways ; the long ends are inserted into the " horns " and the short ones rest

against his chest ; the sheet is now thrown over his head and down his back reach-

ing to his ankles and the end with the horns sticks out like a canopy in front of

his head ; he ties the sheet round his neck and this keeps the canopy taut ; the

rest of the sheet is wrapped round his body.

The net he uses is made of six strands of cotton twisted into thread and is six

feet long by two feet seven inches broad and its mesh has a diameter of about

an inch ; it is weighted with baked clay fillets along one side of its length and at

the ends of the opposite side a couple of pointed sticks, about eighteen inches

long, are tied ; another stick of about the same length being fastened midway
between these two.

This net is slung over his shoulder and he draws the sheet round him, covering

his arms. He is now ready and the sport begins. With the cloth well wrapped
round his body, the snarer stalks, with short steps and very slowly, through the

field, every now and then bowing so as to imitate the motion of a coav's head.

When a quail is seen he heads it off and at a short distance in front of it fixes his

net the weighted end Ijang fiat on the ground, the opposite side being raised about
one foot in the middle and rather lower at the sides, and kept in this position

by the three sticks ; this open side is set facing the direction in which the quail

is to be driven. The man now circles round the bird so as to get behind it and
then the driving commences. Now he moves slowly forward, now sideways,

jbowing at intervals and very quietly working the quail towards the net. If

the bird appears rather, wild, he slowly assumes a crouching position and crawls

along with his head towards the ground to represent a cow grazing ; in this way
he guides the quail to the net. Should the quail be fairly tame he does not
require to crouch but can work the bird into the net in an erect position. When
under the net the quail tries to burst headlong through the meshes instead of

running to the side where it could easily escape as the net does not drop. As
soon as the snarer sees the bird is inside he rushes forward and cajjtures it and
ties it up in his loin cloth. Should the bird pass by the net, it is headed back
again or else the catcher takes up the net and fixes it in another position. It is

wonderful seeing the quail being worked up to the net, this being done in a most
skilful manner. Occasionally more than one bird is captured at a time but as a
rule the snarer contents himself with working one unless several keep well

together. The birds seldom seem to rise, except in newly worked fields where
no cattle are grazed, and if one does fl^^ off the catcher does not as a rule

follow it up unless birds are scarce. While stalking, the men have a most
weird and ghost-like appearance.
In Hume's day quail sold even in cities like Lucknow for Rs. 2 to Rs. 2-8-0 a

hundred and he bought them in small stations for Re. 1 per hundred. Those
days have now gone and like everything else the price of quail has more than
doubled. Here in the mofussil they now sell for Rs. 6 to Rs 11 a hundred.

Baghownie Fty., CH.\S. M. INGLIS, f.z.s., f.e.s., m.b.o.u.

Lahbeia Sabai,

7th March 1921.

No. XV.—FURTHER NOTES ON INDIAN NIGHTJARS.

I have read with much interest Mr. Hugh Whistler's article on Punjab
Nightjars which appeared in a recent number of the B. N. H. S. Journal (Volume
XXVII, No. 2) and I venture to add a few additional notes of my own on the
subject of the Indian Nightjars of which I have experience.
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The Jungle Nightjar, Caprimulgus indicus.—This is not a common species
as far as my experience goes. I did not corns across it in the United Provinces,
not even in the lower Himalayas. It is, however, the common species at
Pachmarhi in the Satpura Hills of the Central Provinces, where it breeds.
Its call is of two kinds. Firstly, a monosyllable, chuck, chuck, chuck. . . .

repeated about half a dozen times at the rate of 5 '' chucks " in 2 seconds. It

has a second call, not so commonly heard, which is made up of disyllables
" chucker—chucker—chucker" .... repeated at the same rate as the
first call. The eggs which are pale salmon pink marked in the usual manner
are laid among stones or even on rock in open forest. The eggs are laid chiefly

in April and Mav.
Unwin's Nig'atjar, Caprimulgus unwini.—This is the common Western

Himalayan Nightjar being found at elevations of from 5,000 to 9,000 feet in the

forests of Oak, Deodar and Blue Pine, especially on warm southern aspects. It

is particularly fond of steep rocky slopes in forests of Ban Oak (Quercui incana)

and it is the only Nightjar, as far as my experience goes, which habitually

frequents these altitudes. The eggs resemble those of C. eurapceus and are

laid in May. The call of this bird with which I am very familiar is entirely

different to that of C. e-uropnous. It consists of a note chuck—-chuck. . .

rapidly repeated, usually jabout 8 times, in a series at the rate of 5 chucks in one

second, or in other words twice as fast as that of the previously described species.

Unwdn's nightjar is common throughout the middle hills from Naini Tal west-

wards. I do not know if it extends east of Naini Tal.

The Common Indian Nightjar, Caprimulgus asiatlcus.—Not common in

the Sub-Himalayan Forests of the United Provinces—very common in the dry

open scrub stoney forests of the Central Provinces. The note is as described

by Marshall, or Chak—Chak—Chak—-Char—r—r—r.

Franklin's Nightjar, Caprimulgus monticola.—This is the common night-

jar of the thin jungle on the edge of the forest. It is extremely common in

Dehra Dun and in fact in the whole submontane tract from Njpil westwards.

The only note of this bird which I am sure of is a rather sharp penetrating note

like " choo-ee ' uttered on the wing.

Horsfield's Nightjar. Caprimulgus macrurus nipalensis.—This is the common

nightjar of the submontane sal and mixed forests of the United Provinces.

It is extremely common in such forests and its loud reverberating call Chounk.

Chounk repeated any number of times from 1 to 5!) may be

heard after dark from the middle of March to the end of April. This call is

repeated at the rate of 5 in 4 seconds. The eggs are generally laid in very

densely shaded deep ravines in the forest.

One important point about the Nightjars which I think requires studying

is the question of seasonal migration. My observations so far would lead me to

beUeve that all Nightjars which are found North of North Latitude 19° ate

migratory and go South about October returning about the end of February

in the Central Provdnces and in March in the United Pro\ances. It would be

interesting to know if any observers could quote authentic instances of Nightjars

having been seen in the Central Provinces, in Northern India or in the Punjab

in the winter months. Lastly there is a point I should like to m-ntion m con-

nection with the useful key to the Punjab Nightjars given by Mr. \\ histler.

He has omitted the female of C. macrurus. Couid this not also be included in

the key which is otherwise complete.

Garhwal, U. P. B. B. OSMASTON, M.B.o.r.

March 1921.
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I

Js o. XVI.—NOTES ON THE "HABITS OF ANTHRAC0CER08
'

ALBIR0STRI8, THE INDO-BURMESE PIED HORNBILL
,^

IN CONFINEMENT." 1

Indo-Burmese Pied Hornbill.

{Anthracoceros alhirostris.)

The Mikirs brought me in a nestling of this bird in May last (1920) but, at the
time being almost wholly featherless, I told them to bring it back when better

able to fend for itself. This they did at the end of June and a very different look-

ing bird it was by then. I may mention since the bird came into my possession

it has not been confined in any way being quite free to go and come as it pleases.

In temperament this Hornbill is the tamest of bird pets one could come across,

in fact at times is a decided nuisance (as at the moment of writing) o\ving to its

somewhat mischievous playfulness and partiality for. human company.
Food when young.-—The bird was reared by hand on boiled rice, plantains

and breadj but since reaching months of discretion or perhaps to be more truth-

ful we might say indiscretion it seems to eat anything except offal (?) The
following are a few items I have observed in the Menu:^—bread, boiled rice, plan-

tains,radish, lettuce, and other vegetables such as peas and beans, chrysanthemun
buds, many English floAver buds, vide Sutton's list for cold season's flowers,

Insects, an endless variety from wasps to beetles, etc., etc., to say nothing of such
titbits as snakes, frogs, lizards, fish, crabs, millipeds, scorpions, and galleodes.



MISCELLANEOUS NOTES. 951

Of birds I have observed him catch the swallow and make a bag of four Muaias •

the former were caught as they passed him while seated on a^dead branch and
after being beaten about for a short tim? wera gulpsd holm bolus "

fur, feet
and feathers " with great gusto. Of inanimate objects anything brio-ht' and
guttering has a great attraction for the bird and it s^m-tini-s ev^n a'ttempts
to swallow these. I may mention that any food actually distasteful, and there is
mighty httle, is almost immediately ejected, the sam? often follows if it be
forcibly fed. Some items however such as table salt which cannot be thrown
up and do not agree with the bird's digestion make him wear a thoui^htful
expression for some hours.

The bird bathes itself by jumping from one leafy branch to another in the
early morning and shaking the dew oS the leaves on to its feathers; this it do33
roughly at intervals of a week. I have hitherto not observed it taking a dust
bath as this Hornbill in the purely wild state so delights in doinw.

On the whole now that the bird is more or less adult it is fairly silent and
though numbers of its fellows in the heav\' forest some 200 yards distant may
be utteiing their harsh cackle it seldom responds.

As regards eyesight this is a highly developed sense and it can spot a hawk
or other bird of prey (all of which are held in the greatest dread) at distances
beyond the range of human vision; it can also see small insects at, in proportion,
an equal distance.

Water or other liquids are not partaken of so in this respect my pet can oive
the Pusyfoot and pump-puritan tribe points and a beating.

To accurately distinguish sex in the very young bird by appearance and
form of bill would take a much keener observer than myself as the colour and
shape changes much during the first six months of growth. The one I am at
present writing of now proves to be a male ; when first brought in I thou^^ht it

might be of this sex. in another two months I was convinced it was a female and
so on until now, this time however I think there is little mistake.

The bird Avith a little trouble and care is easily reared and proves a most
interesting and comical pet. I enclose a photo. The following members of this

family occur here :

—

Dichoceros bicornis. Great Hornbill.

Anthracoceros albirostris, Indo-Burmese Pied Hornbill.

Rhytidoceros undulatus, Malayan Wreathed Hornbill.

Ptilolcemus austeni (Uncommon.) Godwin-Austen's Hornbill.

MuRPHULANi, T. E. ALEX. M. PRIMROSE.

GoLAGHAT P. O.. Assam,

5th March 1921.

No. XVII.—XIDIFICATION OF THE HIMALAYAN LONG-BILLED

VULTURE {OYPS TENUIRObTRL^).

As the nidification of the Himalayan Long-billed Vulture (Gi/ps tenmros'ris)

does not seem to have been previously recorded from within the limits of the

U. P. it might interest you to know that I have this day taken a m^st of this

species which unfortunately contained a young one about a week old.

The nest was on a Peepal tree (very high up) standing alone at the foot of a

spur of the Vindhyas, about four miles west of Chakia, in the B-nar.s State;

and was simplv a huge collection of coarse sticks without lining of any sort. It

differed from the nest of Pseudogyps bengalensis, in that there were no leaves

incorporated in its structure. The young bird was a gosling-like creature,

covered Avith yellowish brown, and was being fed by the parent by what looked

like a process of regurgitation.
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Gyps fulvus is common in these parts, but I have never come across their

nests. It is unusual, therefore, that G. tenuirostris, which is uncommon, should

be found breeding here.

I must also record having observed a pair of Lapwings {Vanellus vulgaris)

at the South -West corner of the Chunar Tehsil, Mirzapur District, U. P., on the

16th December 1920. They were feeding on a small village tank, and though

I wanted very much to send the Society at least one of the skins, I must confess

to some extraordinarily bad shooting on my part.

When touring on an extensive plateau of the Vindhyas, about fifty miles

South of Mirzapur, I came across the Indian Hobby {Falco severus) on two
occasions in November. Unfortunately I had no gun mth me on either occasion,

but the bright grey and red colouiing of the birds was too conspicuous to be

mistaken.

Benabes,

Uih Janicary 1921. E. H. GILL.

No. XVIII.—THE LAMMERGYER {GYPAETU8 BARBATU8) AND THE
GOLDEN EAGLE {AQUILA CHRYSAETUS).

In the review of Blanford's Fauna of British India, which appeared in Vol.

X, pp. 507 to 524, and which I happened to look up the other day, I came across

the following with regard to the Lammergeyer :
—

" One comparatively res-

pectable habit is that of carrying up large bones and letting them fall from a

height in order to break them, and it is said in the Levant to treat tortoises in

the same manner." This the writer of the review, of course, quotes from the

Fauna of British India, and he then goes on to say, " As far as the present

writer has been able to observe, the carrying of anything in their claws is very un-
common with the vultures proper, at least in Western India But, at,

any rate, they do not go carrjdng bits of coi'pses about, and drojjping them into

tea-cups and tumblers, as related to new-come visitors on Malabar Hill.

" Mr. Blanford does not delate upon this matter, and Jerdon (Vol. 1, p. 6)

is very brief about it. But it has some interest in Bombay, where the " Yarn "

in question is as old as it is silly, and to some of our citizens, offensive. It'is a

very reasonable function of this Society to put a good big stone over it."

The writer of the above is, of course, perfectly right in stating that the car-

rying of anything in their claws is very uncommon with the vultures proper,

but as the " yarn", in this case, originates with the Lammergeyer and his habit

of dropping bones from a height to break them, it would appear as though he is

included, and that a good big stone had also been placed over his curious habit.

If so, having been buried for tJie last 22 j^ears, exhumation might be resorted

to with advantage in the pages of the B. N. H. Society journal and the
" yarn ", so far as the Lammergeyer is concerned, brought to hfe. It is

no yarn but an absolute fact that the Lammergeyer takes up bones, in his daios,

and drops them from a height on to rocks to break them. This has been witnessed

over and over again by me, and many others besides.

With regard to the Golden Eagle the writer of the review in question (top of

page 508) says :

—
" They were on the ground, near a village (where carrion

used to be thrown out), and allowed of approach to about 40 yards distance,

when they rose, and the light shot rattled vainly on their quills. The broad

white base and dark tip of the young bird's tail were then very distinct and the

mother's great size noticeable. These birds had been carefully examined with

a glass before going near them, and the young one's tail specially noted for
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observation on its rising. In mch a case this is needful, as the young of tlis n-xfc
species {Aquila hdiaca, the Imperial Eagie) have, in the '-lineated stao-e"
the tail broadly tipped with fuvous white, remainder of tail uniformly dull
white" (the italics above are mine).

Then again, spealdng of the Imperial, the reviewer says:—"'It is very
connnonly called and taken for a Golden Eagle, and the mistake is an easy one
to make in old birds flying overhead. If one can see the back, the white mark-
ings of the Imperial Eagle, though very variable, will often be conspicuous
enough to distinguish him by."

From the above it would appear that both the young of the Golden Ea^Io
and that of the Imperial Eagle are very similar in colour, and therefore it^'is

very necessary' to note the difference in the tail marking. This, however is

not the case and any possibility of confusion between the young pluma"-?s of
these two species is absolutely impossible. In the young of the Golden 'Eagle
the entire plumage is practically black, with the exception of the head, a tail

bar, and very conspicuous moons on each wing, which are white. In the Im-
perial Eagle, the young or " lineated " plumage is of varying shades of brown
above and much lighter below, so any confusion in this respect is impossible.
In the adult plumage a mistake is very possible and the white irregular

markings of the Imperial Eagle on the back are no criterion, as a Golden Eafde,
especially when flying in a strong wind, shows white bases to scapular and
back feathers, which resemble the white marks on the back of the Imperial.

In ihe above case it would appear that the writer of the review himself mistook
the imperial for the Golden, for no young Golden Eagle ever resembled an Im-
perial in its lineated stage.

Dharmsala, C. H. DONALD, f.z.s., m.b.o.u.

March 1921.

Mr. Willoughby Verner in his book the *' Wild Birds of Spain " gives

a very interesting account of the " bone breaking " habit of the Lammer-
gyer which is known localy as Quebranta-fiuesos or ' Hone-smasher ^ {imm
hue-'-os a bone, (juebrar, to break). He illustrates Lis description with a

sketch drawn while observing the bird " sailing around perhaps I'OOU'

above, carrying some long object " which was made out to be the hiud
limb of some large animal. The bird was clutching it with his right foot.

After a while the bird let it go when it whirled down and struck with a

sharp crash on some rocks below. The bird immediately dived and
alighted close to the object. It was observed pulling at the limb, for a few

minutes feeding o!i' it. Then it seized it, this time with the left foot, again

just below the fetlock, and took wing. The author took a second sketch

of the bird in flight and it was observed that the limb was much shorter

than before, appearing as though the femur had been torn from it.

Eds.

Xo. XIX.—ABXOR]\L\L EGG OF THE "SIO^AL (LOPHOPHORUS
REFULOENS).

I have read, with much interest, the short letter from Mr. Chas. AI. Inglis,

F, Z. S., in the last numbei- of the Journal to reacli me, concerning the "Abnor-

mal Coloured Egg of the Pheasant-Tailed Jacana" and think the following

few remarks may prove of interest to your readers.

When shooting in Chamba State in 1914, whilst climbing down a khud, I

was nearly dislodged by a hen Monal pheasant, whose nest was in a hole into

which I placed my foot.
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The nest contained four eggs, three were of the usual colour, pale yellow with

reddish brown spots, the fourth was however totally different, being deep

olive brown without any spots. Owing to this peculiarity I took the eggs,

intending to send them to the British Musuem (N. H.) on my return to England.

The war commenced, and I had to leave India in a hurry, the result being that

when I unpacked my collection recently, this one particular egg was broken.

I have patched it up to a certain degree, but it is not worth sending to the

National Collection.

I also remember, when I was at school at Westward Ho in Devon, finding

a thrush's nest, one egg in which was without spots ; this caused so much ad-

miration amongst my school fellows, that it soon went the way of most (school

boy) eggs, and was broken.

J. E. M. BOYD, Major, r.a.m.c.

BiKCHiNTON-on-Sea,

i4:th February 1921.

No. XX—EGGS OF THE PHEASANT-TAILED JACANA

{H. CHIRURGUS).

A letter from Mr. Inglis in your issue of December 1920 called attention to

an abnormally light coloured egg of the Pheasant-tailed Jacana.

It may interest him to know that I found a similar ' pale sea green egg, of

this species last June in Kashmir. I would not look upon such a variety

—

showing as it does most probably an absence or poverty of pigment—as rare

—I would be inclined to look upon it as the most usual form of variation.

I found several dwarf eggs last year in Kashmir. Such eggs are of interest

to Oologists and are often curious in colour and marking. I found one dwarf

egg of each of the following species :—^Rufous-backed Shrike, Little Bittern,

House Crow, Pheasant-tailed Jacana, and Snipe, the latter a very handsome
egg clouded and marked at the pointed end.

I also found a Waterhen's egg and a Little Bittern's egg in the same nest.

KOTAH, RA.JPUTANA, T. R. LIVESEY.

Fehruari/ 1921.

No. XXL—WHITE-HEADED DUCK SHOT NEAR QUETTA.

As the White-headed Duck {Oxyura leucocephala) is a rare visitor to India,

the following notes, kindly furnished by Brevet-Lieut.-Colonel M. Henderson,

D.S.O., Royal Scots, seem worth recording. On December 14th, 1919, he shot

an immature male of this species at Khushdil Khan, about 40 miles North-West
of Quetta. Another bird (also a drake) but in adult plumage, was also killed

by another gun on the same day. Lieut-Col. M. Henderson also informs me that

he saw a small party of duck with conspicuous white heads on the same day, but

they were poor risers and he was unable to get a shot at them. There can be
little doubt that these also belonged to the same species.

Appleton Rectory, Abingdon, Berks, F. C. R. JOURDAIN.
December 27 th, 1920.
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No. XXII-AN ENCOUNTER WITH A HAMADRYAD
(NAIA BUNGARUS).

On 4th November 1920, Mr. Rennie and I, accompanied by six dogs, started
at about 11 a.m. for a walk in the jungle. We were some two miles from Kalaw
at an elevation of about 4,800' and were following a path which, at a certain
spot, runs along the lower boundary of a jungle clearing for potatoes and also
close to the head of a small, well wooded, ravine. The country round about for
some 80 or 100 yards is, excepting for some bushes and odd trees, open. At
this place some of the dogs, which were some 30 yards ahead, started barking.
We could see nothing but it was evident they were watching something with
no Uttle curiosity. We suspected a snake. On getting nearer Mr. ReniSe said
he distinctly heard hissing from some bushes around which the dogs had taken
post. I approached the bushes cautiously but retired very hurriedlv. There
was a fine hamadryad coiled up with his head on top and his coils moving to and
fro as is the custom with snakes when irritated. His markings were pronounced
and his skin so fresh and bright as to suggest his having recently sloughed. All
we did was to try and keep the dogs from being too inquisitive. Two Shans
happened to be coming along from the opposite direction. We called to them
and mentioned that there was a good sized hamadryad lying in the bushes where
the dogs were. They said ' come away, take care, he will attack j^ou'. We
knew there was a chance of trouble ; however we asked them to get some long

sticks, which they did. We all advanced towards the bushes and the hamadryad
was exactly in the place where I first saw him. The Shan near me at once had
a smite at him with his pole, the snake rolled over and got into another place.

Unfortunately the stick having to go through some of the bush broke the force

of the blow. As soon as we again got a view of him the other Shan had a go at

the snake and I think he missed him. The snake moved to another spot, and
while we were trying •o see exactly where he was, he suddenly came out, dogs

after him, and headed for the nullah some ten or twelve yards away. He was,

however, so intent on getting away that he started to climb a tree between the

bushes and nullah and went up in great style. We estimated his length between
11' and 12'. Something, however, went wrong, I think myself due to injury,

as he seemingly lost all control and fell down. Had we been bold enough we
might have gone for him, on the other hand though he had shown no inclination

to be nasty there was no reason why he might not think he had had enough and

turn the tables. He made for the nullah with all the dogs in attendance. They

were very nervy and one dog, a Shan, seemed to be very interested. No one

can deny that if ever a hamadryad had good reason to attack this one had,

he had heaps of provocation and lots of time to make up his mind. I am more

than ever convinced that hamadryads as a rule are as glad to escape as most

other snakes. It is possible he may have lost his head when surrounded by the

pack, be this as it may he never once showed the faintest attempt even to

defend himself. The Shans informed us that some three weeks previously they

had found a hamadryad lying in a hole at the top end of the field. Of course

they said it was the same one.

Rangoon, G. H. EVANS, Col., c.i.e., c.b.e.

21st Feb. 1921.

[We published an instance of an unprovoked attack by a King Cobra in

Vol. XV., p. 358. Editors.]

No XXIII—THE FOOD OF THE BURMESE ROLLER (C. AFFINIS)

AND OF THE ASHY DRONGO (D. NIGRESGENS).

Writei-s on Indian Ornithology generaUy mention the fact that Rollers take

food other than insects. Several of these birds visit my compound but one m
particular seems to be resident as he is to be seen from early dawn to dewy eve.

39
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I have constantly watched what I have taken to be this bird. On one occasion

he pounced on a small frog which on return to his perch he promptly

swallowed. On another occasion he dropped into some grass and came out

with a field mouse. This he seemed to swaUow with no very great effort

;

negotiating the tail seemed to be a trifle trying. I noticed the same thing when
he got a lizard, a small specimen of, I should say, C. versicolor. Apparently

nothing comes amiss.

On the 2nd February 1921, I saw an Ashy Drongo sitting on a railway busy
pecking at something—a lizard—I presume he must have caught it and killed

it^ He seemed very hungry or found the meal extra nice, as I went up within

a few yards of him.

Rangoon, G. H. EVANS, Col., c.i.e., c.b.e.

2\st Feb. 1921.

No. XXIV—BREEDING HABITS OF THE GREEN TURTLE
{CHELONIA MYDAS).

Some time ago I witnessed a Green Turtle laying her eggs and as my notes

may be of interest I give a brief accoimt of what I saw.

It was a bright inoonlight night during the monsoon, just one of those nights

when a stroll along the beach is most enjoyable. The beach, during this period

of the year, is patrolled by the villagers in search of turtle eggs.

My husband and I accompanied a group in search of these luxuries and it was
not long before a turtle made its appearance. We had then to call a halt, for

if they see they are observed there is every chance of them going back into the

water again. The moon shone on the turtle's large black wet back and her

every movement could be discerned. She made quite sure that no one was
watching and then proceeded slowly up the beach towards the high sand banks,

at the foot of which she met with an obstruction in the way of a steep ascent,

but this difficulty was soon got over and after two or three efforts she even-

tually landed on the firm bank where she halted and commenced to dig.

It was now our time to go forward and witness the sight and we all sat down
in a group at the back of her, close by. Her large fins were busy scraping out

the sand with a sort of backward motion and in a remarkably short time she

moved a quantity of sand. I was anxious to find out whether what I had been
told was true, namely, that once she started to dig it would take a great deal to

upset her. I therefore seized one of her fins with which she was digging but
with remarkable ease she drew it free and I was astonished at the strength she

possessed. This playfulness on my part did not in any way upset her and she

went on digging as if nothing had happened. Meantime one of the villagers

was busy tunnelling a little hand hole at the back of the one she was making
and I very soon saw what this was for.

As soon as she had finished digging she settled down comfortably to lay her
eggs, ignorant of the fact that as she was laying them the villager was carefully

picking them out from the bottom of the nest, thrusting his hand down the little

tunnel which he had made, and removing them two or three at a time and
throwing them behind him, while others were busy picking them up and putting

them into a large sack which they had brought for this purpose. We counted
m aU 144 eggs, not bad for one sitting

!

Apparently fully satisfied with her evening's work she commenced to rake
back the sand which she had excavated and soon completely filled the hole,

which with marvellous instinct she seemed to realize would be noticed by passers-

by, so she promptly patted the same down carefully all round with her belly,

maldng an audible noise on each occasion. She then carefully readjusted the
creepers she had removed, thus making the nest practically imperceptible.

The whole time she had been laying she had been facing inland. She now
turned round and returned to the sea.
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After performing so arduous a duty, being a very large turtle my husband
thought he would Uke to try her strength and see if she would carry him down
to the sea. Two bamboo sticks placed in front made her halt and he got com-
fortably seated on her back. The moment the sticks were removed she con-
tinued her walk as if nothing had happened. Near the water's edge he shpped
ofE her back and she quietly disappeared in the water and we did not see her
again.

I observed that the whole of the diggmg was done with her hind fins to the full

extent to which they would reach. These fins, as I have mentioned before,

are remarkably strong.

The eggs are round and about the size of a golf ball, and in place of a shell

have a tough but pliable covering, Uke parchment.

Another pecuUarity which I have noticed is that they never come up the beach
in an absolutely straight line. Their tracks are always on a sHght curve and in

returning to the water the track is similarly curved but in the opposite direction,

giving one the idea that their fins are longer and stronger on one side than the

other.

The eggs are very nice to eat if fresh, but the inhabitants round these parts

seem to prefer them salted.

I have reared these eggs very successfully ; all that is necessary is to take a

few of the eggs out of the hole surrounded by the actual sand in which they

are laid while the eggs are st?U warm, place these in a tin and bury them deep

in sand, and you will after exactly eight weeks find your little turtles putting

their heads out of the sand and walking in a direct line to the sea, but I have

found it of no use trying to set turtle eggs surrounded by sand other than that

from the actual nest and I have not been successful in setting them sometime

after they have been laid.

The Uttle ones are interesting. When the first one appears above the ground

it is quite safe to commence carefully remo\ang the sand and you will come

across the others at varying depths, all making their way to the surface, while

the shells you will find neatly rolled up at the bottom of the hole. The httle

ones are a perfect miniature of the parent and have, as soon as they come to

the surface, a hard shell and all their faculties fully developed.

Marva aiALAD, N. MAWSOX (Mrs.).

Salsette, January 1921.

No. XXV.-ANGLING FOR BARBUS HEXAGONOLEPIS IN ASSAM.

There was a man who bought a rod

A Farlow's double jointed

He thought he'd catch this wily carp

But he was disappointed.

The river to which our fishing notes refer is a very small one adjoining the

Garden I am at present on and known as the Daigurung. It is a typical small

hill stream running through forest and taking it's rise in the Mihir hills in t.ie

rains. When these are heavy it is a turbulent torrent filling its bed froin bank

to bank to a width of about 50 or 60 yards and a depth of lo to

20 feet; it is very seldom however that this high level is maintamed for long and

the stream Hke all others of its class, faUs as rapidly as it nses. ihe stream

is considered by the strictly orthodox Assamese a very sacred one, hence tins

class do httle or nothing to disturb its waters or destroy trees on its oank.,

and consequently fish of at least five species swarm in it, but the circumventing
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of these is a very delicate matter and more especially the one we write of—

Barbus heaagonolepis is here an almost strict vegetarian, though we have at

times noticed him rising freely at a tiny yellowish midge and he will at very

rare intervals rush at a small fly spoon, the conclusion we have arrived at is

that this last is out of mere curiosity.

Fish of this species, actually weighed by ourselves, run to six pounds though

there is httle doubt that they run to double this weight, the same being borne

out by Native confirmation. After this preamble it is best to come to the mode of

capture, which by the way is no easy task so much so that the usual un-

observant European says " Oh there are no fish in the Daigurung ". This I saw

to be an utter fallacy the first day of my arrival, though I must admit it has

taken me the best part of two seasons to get even with our friend.

4jifjji.rPTn

1. Assamese method of binding petals

.

2. Our method of tying petals.

Having ascertained, through Assamese ryots who fish for this wary caip, that

his favourite food was the white petal of the Bauhinia purpurea, Camei-foot
tree, (which comes into flower in early October and continues in bloom till about
the end of November) taken while floating on the surface of the water, irrespec-

tive of how discoloured that may be provided the stream is not in spate, I

asked the Assamese to show me their tackle and to demonstrate their method
of using the same. Their rod is the usual Indian light bamboo, the line 12 to

1.5 feet of stout moongha silk, hook a No. 6 Limerick, their method of binding

petals to the hook is a crude one and not as efficient as might be, see diagrams
Nos. 1 and 2 ; reels and such like adjuncts they know not and care less for. I

noticed as soon as I saw the tackle in use that one of the great drawbacks to

the Assamese outfit was the want of a floating cast, as the moment the flower

shows the least sign of drag, the fish is off like a twopenny rocket.

Now during the rams I pondered these things over, and my brother and I

devised a tackle which we proved conclusively in the verandah to be the most
deadly used on this most sacred river, so much so that we showed each other with
great glee how not a fish could possibly escape ; how they did, and do, we will

now proceed to explain with the help of further diagrams, trusting that all

brothers of the rod will read, mark, learn an(f inwardly digest in case they
should ever find themselves situated in a spot where similar waters flow.

If the following points, which have actually been observed by ourselves on the

spot, be carefully noted it will not be difficult to reahze how this fish, in taking
the bait, e fleets a seemingly miraculous escape. Firstly regarding the fish, the
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two main points in his favour are the hghtness and exceeding brittleness of the
petal used, causing it, if the fish be of any size, to float out of his reach in the
swirl caused on his rising, hence in two attempts out of three with the unbaited
flower he either misses it in toto or at most takes a chip out of it; exactly the
same thing occure with the baited hook, only in this instance if the Une be slack
the utterly impossible seems to happen as the flower is removed in a circle all
round the tail hook (we use two) or a biggish chip is cut out of one side see
diagrams 3 and 4.

'

CcrA

^

At this story I can see even that
prince of cheerful hars, the Golfer, open
his eyes, but cold fact it remains. We
have found the most successful method
of fishing to be :—allowing the bait to
float down ahead of one on a taut Une
and following it by wading very quietly
at the speed of the current, and the mo-
ment the slightest drag occurs to recast,

as no matter what colour the water the
shoal is immediately put down by this

and if the water be clear the sight of

the hue equally effective in doing so.

We Avill now imagine that we have
arrived at the stream's bank, time being

9 a. m., day bright and clear and water
likewise, an intelligent man having
preceded us in order to cut flowering

branches so that all advantage may be
taken of fresh and unbruised petals. Rods being put together our poaching
instinct comes uppermost as we now consider with this fish " all's fair in love or
war " so we cast a few petals on the water in order to see where and how the
fish are taking. They float for about 15 yards untouched and are now nearing
a likely looking dark swirl, " Ah what's this !

" in a moment it is aboil. Our
hopes are high as we cast our bait, in amongst a crowd of floating petals as they
pass us, which our man has already thrown in from a little above. Suddenly
there is a rise at the bait and down it goes. " Strike and strike quick " you
tell yourself, remembering Thomas' notes on his near relative, Barhus carnaticus,

read overnight, and back comes what is left of your flower, which means binding

on afresh a work not conducive to improving one's temper. This will probably

go on the best part of the morning with many clear misses by the fish to further

irritate you, then, just as you are thinking things hopeless, away goes the Ime

at a smart speed and you" are saved in the nick of time from becoming

a soured fisherman and even feel your trouble was not wasted. The end of the

morning may see you, if lucky, with 6 lb. of fish varying in size and you had

hoped in your innocence for 60 lbs. ; still I know of many much duller pastimes

when on a lonely spot.

The Assamese name for this fish is Bokha Mhao, our synonym is equally

sonorous but not as polite.

ALEX. M. PRIMROSE.

MuRPHULANi Tea Estate,

GoLAGHAT p. O. Assam,

1st November 1920.
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No. XXVI—A NOTE ON THE INSECT-EATING HABITS OF THE

INDIAN HORNET (VESPA CINOTA).

I have thouglit that the following observations might prove worthy of being

placed on record, as, from time to time scattered notes have appeared in various

journals, scientific and otherwise, on wasps capturing, and often eating bees,

other wasps, such as species of Polistes, and even small moths. On Barkuda
Island in the Chilka Lake I have on two occasions seen Vespa cincta flying along

with a dead Polistes stigma which it carried with the front legs, and I have
witnessed a similar incident near Chandipore, Orissa.

I have never seen wasps raiding the nests of bees as they are sometimes said

to do, but I once saw Vespa cincta capturing the solitary bee Megachile lanata

as it emerged from its cartridge-shaped mud nest, which it builds in the backs

of books, etc., on Barkuda. On another occasion while out collecting, I saw one

of these hornets sitting on a leaf, with its sting inserted into the thoracic region

of the bee Nomia oxybeloides almost exactly as shown in the illustration for

which I have to tharik Mr. Bagchi, the artist of the Indian Museum. I captured

both the wasp and the bee and have sent it for the Society's collection.

Cases of hornets eating small moths are not very common. I have on
several occasions kept an Indian Hornet and a Pyralid together in a
breeding cage, and have asked several people who are keen observers if they have
seen a wasp eating a moth, with absolutely negative results. On a single

occasion, however, I saw this wasp capture the cosmopolitan Arctiid, Deiopea
pulchella, denude it of its legs, wings and head, and fly off with the body, a mode
of capture somewhat different from the case cited by Green.

Tor references, etc., see Gravely, Rec. Ind. Mus., XI, pp. 493-494 (1915)
and for a short description of Barkuda Island, Annandale, Rec. Ind, Mus.,
XIII, pp. 17-19 (1917).

CEDRIC DOVER.

Indian Museum,

Calcutta, December 1920.
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No. XXVII—A NOTE ON CARPENTER-BEES IN THE SOCIETY'S

COLLECTION.

Through the kindness of Mr. R. A. Spence, the Honorary Sscretary of the
Society, I have had the opportunity of examining all the Carpenter-bees
{Xylocopa) in the collection. As the material sent me is not without interest

I have thought that the following tabular hst would be useful, especially as the
remarks on distribution, in many cases, add much to the habitat as given by
Bingham ; they are based mainly on the examination of the large collection of

Xylocopas in the Indian Museum. The species mentioned in this note are

described in Bingham's well-known volume on Hymenoptera in the Fauna
of British India Series. The collection contains two interesting species

collected by Mr. S. H. Prater in Castle Rock, which, if new, will be described

later in this Journal.

Genus—Xylocopa,

Latr.

latipes (Drury)

tenuiscapa, Westw.

acutipennis, Smith

*attenuata, Perez=
pictifrons Smith

aicripennis, Lepel

dissimilis, Lepel

fenestratfc (Fab.)

amethystina (Fab.)

iridipennis, Lepel

oestuans, Linn.

verticalis, Lepel

basalis, Smith

Represented in Societj^'s

Coll. from

. Upper Tenasserim and
Cumbum in the Madura
district.

.Karwar,Bassein (Bombay)
and Soccoro in Goa.

. Katmandu in Nepal

Previously recorded

from

India, Burma and Ceylon
extending to the Malayan
sub-region.

Do. do.

E. Himalayas, Assam,
Burma and Nepal.

, Indian plains (spai'ingly),

Sikhim, Kumaon (com-

monly),China, Java, For-

mosa and the Malay Pe-

ninsula.

Indian plains,E.Himalayas,

Assam, Sind, Burma,
China, Borneo and Cele-

bes.

.N. W. Provinces, Bombay
Presidency, E. Himala-

yas, S. India, Ceylon,

Burma, China and Java.

India, Burma, Ceylon, the

Malay Peninsula, Java

and Celebes.

.Bombay, Castle Rock and Most parts of India and

Kotagiri. Ceylon.

.Nasik • .India, Burma, extending

to the Malay Peninsula,

and China.

,
.Nasik, Andheri, Inana, Most parts of the world.

Bassein, Karachi, Castle

Rock, Soccoro, Coonoor

and Nagercoil

Lucknow

.Bombay, Soccoro (Goa),

Calcutta, Kotagiri in the

Nilgiris,Castle Rock and

Nasik, 1,900 feet.

. Bombay

.Nasik, Andheri, Karachi,

Calcutta and Kathiawar

.Karwar and Mahablesh-

.Warzirabad in Punjaub

Barrackpore, (Bingham),

Sumatra and Borneo.

(Maidl.).

Northern India.

* See Maidl. Ann. Nat.Hofmus, Wien. XXVI, p. 287 and p. 307.
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collaris, Lepel .. Sikliim and Thibet ..Himalayan, Indo-Malayan
and Ceylonese sub-region

occurring also in Borneo,

Sumatra, Java, the Phil-

lipines and Malaca.

refuscens, Smith . . Rangoon, Bombay, E. Himalayas, S. India,

Coonoor and Karwar. Bengal, Burma, Java,

Sumatra, Borneo and
the Andaman Islands.

It will be seen from the table that though the genus Xyhcopa is fairly well

represented in the collection of the Society, many species remain to be added,

and diligent collecting by our members, besides adding to the collection will no
doubt also reveal many new and interesting forms.

CEDRIC DOVER.

Indian Mitsexjm,

Calcutta, February 1921.

No. XXVIII.—CURIOUS CASE OF PROTECTIVE MIMICRY

IN A CATERPILLAR.

It is after the lapse of many years that I am once more taking advantage

of your columns to bring to notice a curious case of protective mimicry in an
undetermined species of caterpillar, and this I am doing in the hopes that one

of your readers may assist me to its identification.

I came across the specimen in question during the rains at Ahmedabad,
Guzerat. It was feeding on a shrub in the garden and was nearly ready to turn,

but unfortunately I did not succeed in rearing it and I never obtained a second

specimen. The creature was about 1| inches long, of a general transparent

olive-brown tint, suffused with opaque blue-grey, the central segments darker,

and the caudal segment ashy white. The forepart was thickened forming a
hump tapering to a stem, terminated by a globule. There are many cases of

caterpillars, moths, beetles, spiders, etc., imitating the excreta of birds for

their protection, but I venture to think that a more wonderful case of such
mimicry does not exist ; on the assumption that protective mimicry is the result

of natural selection and not of continuous acts of conscious voUtion on the

part of the animal profiting by it it seems to me that this case raises very
many interesting points.

Firstly the apparently superfluous perfection of the imitation.

Suppose a Japanese artist set to reproduce faithfully a bird's dropping, and
provided with the best materials possible, one can imagine him obtaining a
perfect resemblance as regards colour, shape and consistence.

But a true artist does not rest satisfied with a mere servile copy. He must
introduce some incident, some point of interest and we have it in our present
example.

There is the fall of the excrement on to a leaf, the splash, the drying up of the
upper portion, represented by the lighter ash colour, the main blob and elonga-

tion of the lower portion into a stem with a drop at the end indicating its moist
and sticky nature.

Conscious art could no further go. The work is complete. It is now for the
creature to profit by it. It is obvious that a caterpillar's normal position would
destroy the illusion, for the liquid drop would be standing upright. The
creature therefore adopts another position and attaching itself by its tail near
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the stem of the leaf, humps itself up and hes hmply down the leaf. The hump
now forms the bulk of the mass with the drip and drop at the lowest point,
whilst the lighter coloured tail portion represents the dried port'toa at the top'
of the leaf.

But has nature in this case acted in the most intelhgent way ? The protec-
tion is of course against birds, which would not touch their own excrement.
Could not the caterpillar obtain equal safety by simply concealing itself under
the leaf during repose.

What should one think of a sentry, who, having a "better 'ole" close at hand,
camouflaged himself from top to toe, as a shattered stump for example, and
proceeded to stand on his head in the open. Have we here an example of the
Russian proverb " Natoora doora " (Nature is a fool).

And in any case is such artistic perfection really necessary for the survival
of the fittest ? Are birds such intensely close scrutinizers ? Would not a
superficial resemblance suffice to protect the creature ? Might it not even
protect it better ? For to be deceived by the super-excellence of the mimicry
a bird would have to approach so close that an involuntary movement on the
part of the caterpillar might betray the deception, whereas a rough general

resemblance would be quite enough to discourage a bird from approaching.

The case presents even more matter for speculation. The mimicry is double

—

the actual resemblance, and the posture of the larva. Did the two evolve
' pari passu ' or consecutively ? If the latter, which evolved the first ? Probably
the resemblance to a bird 's dropping, for many larvae resemble birds' excreta

in the early stages and take on assimilative coloration later. Perhaps we must
assume that the head downward posture is natural to this species. And yet

another difficulty presents itself. Why such an elaborate method of protection

for the creature in repose, while at the same time rendering it more conspicuous

v^hen feeding ?

In fact the more one considers the case the more one finds matter for puzzle-

ment and wonder. I trust what I have written may interest some of your

readers to hunt up this species, breed it out and contribute further information.

A. NEWNHAM, Lieut.-Col.,

Villa Lanceray, I. A. (retired).

Chemin de Fabron—Nice.

No. XXIX.—EARWIGS FROM MESOPOTAMIA AND N. W. PERSIA.

Though I am in no sense a speciahst in the Dermaptera it seems worthwhile

to put on record the following species of the group captured in Mesopotamia

and N. W. Persia in order to make as complete as possible our knowledge of the

fauna of these countries. My own specimens have been determined by Prof.

Borelli of Torino who is unable at present to record them, and I have compared

with them a number of specimens taken by Capt. W. E. Evans, R.A.M.C., at

Amara, which have been lent to me for the purpose.

Forficula anricularia, L., July 1919, Qazvin, N. W. Persia; common.

Euborellia annulipes, Lucao, 13th September 1917, Baghdad, 10th March 1918,

Amara, under clods of earth. Immature specimens apparently of this species,

December 1918, Qizil Robat, under clods (W. E. E).

Labidura ribaria, Pallas, 27th June to 27th August 1918 (W. E. E.), Amara,

common at light 5th August 1918, MendaU. The varieties inermis and rmngoUca

were present with the type form. This is without doubt the species referred

to by Lt.-Col. F. P. Connor, in his interesting note Journ. B. N. H. S. XXVI. No.

2, as carrying off a moth in its forceps from a mess table. 4th April to 14th July

40
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1919, Enzeli, Caspian Sea, N. W. Persia, Var. mongolica, Rehn, abundant among
driftwood and rubbish on the shore. On 14th July after sunset on the beach
I saw a white object moving among driftwood. I found that it was a small
fish, dead and dry, being carried by one of these large earwigs in its forceps.

The above three species are very widely distributed and their occurrence in
Mesopotamia and N. W. Persia is in no way remarkable.

Psalis femoralis, Dohrn var., 27th June to 10th August, Amara, not common
at hght (W. E. E. and P. A. B.). Prof. Borelli tells me that these specimens
only differ from P. femoralis, Dohrn, in lacking a brown spot on the femur, and
being without a metallic reflection on the elytree in these particulars they
agree with what Dohrn described as P. plebeja, which is probably a variety of

P. femoralis and has at present only been recorded from Java. In any case
the occurrence of Psalis, an Oriental genus, in Mesopotamia is of considerable
interest.

P. A. BUXTON.
Trinity College, Cambridge.

March 1921.

m. XXX.—NEW LOCALITIES FOR RARE AND LITTLE
Kl^OWN SPHINGID^ {HAWK MOTHS).

I found a specimen of Oxyamhulyx canescens (Walker) at rest on the upperside
of a leaf of Dipterocarpus tuberculatus, Roxb. (Burmese name Eng or In)
on the banks of the Chindwin River, Upper Chindwin Dist., Northern Burma,
in the month of July. The species has hitherto never been found in Burma, it

having only been recorded from the Andaman Islands, Penang, Cochin China,
Cambodia and Borneo, and its discovery so far north in Bm'ma is therefore an
interesting fact worth recording. It is apparently a rare insect and its early stages
are unlinown

; it is quite possible the larva feeds on Dipterocarpus tuberculatus,

as this tree is the food-plant of another much commoner species of the same
genus, viz., Oxyambuly.v substrigilissubstrigilis (West-wood) which also inhabits
the same locaHty. I also caught a specimen of Cizara sculpta (Felder) hovering
over flowers of Clerodendron infortimatum in the early morning twihght at Insein,
Insein Dist., Lower Burma, in March. This is an; exceedingly rare species and
has only previously been recorded from Siam and South India. Its early
stages which were hitherto unknown to science have recently been discovered
by my youngest son ; the larva was found feeding on Gardenia sessiliflora

(Rubiacece) during the months of November to March. A description of its

early stages and further particulars regarding its life-history are given under
another heading.

Insein, Lower Burma, C. E. FELLOWES-MANSON,
3rd February 1920.

No. XXXI—DESCRIPTION OF ANEW OALEOMMA FROM BOMBAY.
By J. R, LE B. TOMLIN, m.a.

(Read before the Conchological Society, 8th December 1920.)

Galeomma peilei, n.sp.

Shell very similar in general appearance to G. indecora, Deshayes, which
was found by Cuming at Masbate, under stones at low water, but rather larger,

longer, and more completely rounded at either extremity, these being practically
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symmetrical ; less sculptured and consequently more shining. The concen-
tric Mnes of growth are strongly marked in peilei, but there is" no trace of the
strong radiating strise so noticeable in indecora and in the British species turtoni,
and it is only under a high magnifying power that extremely fine and close
scratches, uniform over the whole surface, become visible. The pitting is much
less than in indecora, being close and strong in the umbonal region, but de-
creasing in numbers and strength, and finally disappearing a short way from the
ventral margin.

Length of type specimen, 13 mm.; height, 6-5 mm.
Habitat : Bombay, under stones at low water (Lt.-Col. A. J. Peile, R.A.).
Type : In British Museum.
Superficially this species has a very similar appearance to our British Gale-

omma, but differs totally fi-om it in sculpture.

Referring to the above. Col. Peile writes as follows :

—

The members of the genus Galeomma are remarkable among bivalves for

their structure and habits. In the first place the animal lives with its valves

spread wide open and cHngs in this position to the surface of rocks and stones.

Further, the British species is said to be capable of crawling rapidly, casting

oS the byssus by which it was fixed in repose and rapidly forming another on
coming again to rest. The name Galeomma (weasel's eye) would appear to

have been bestowed on account of the wide open shell: indeed, if the valves

of an empty shell be approximated, there is still a wide gapo at the ventral

margin.

Further specimens of the new Bombay species would be most welcome.

Eds.

No. XXXII.—NOTE ON THE COTTON TREE [BOMBAX
MALABARICUM).

I have to-day despatched to yom' address a packet containing a flower and a

bud of Bombax malabaricum, D. C. (The Cotton tree, Hindi : Aimar). In the

description of the characters of the order 3Ialvacece (to which this species be-

longs) given in Hooker's Flora of British India, the pollen grains are said to be

elobose and muriculate but I have in this species found them not to be so, but

to be minutely tubercled and equilaterally triangular, or 3-lobed and thick,

or tetrahedral with triangular faces.

An examination of the poUen grains in the flower sent in the packet will bear

out my observation.

SiMULTALA, E. I. Ry., GIRINDRA H. BANNERJI, b.a.

BiHAB, March 1921.

Prof. Halberg who examined Mr. Bannerji's specimens makes the following

observations':
—" The observation is correct, we have a shde of the pollen grains

of the plant. They are distinctly trigonous. The shape given in Hooker

shotdd be corrected' but it is to be noted that the shape of the grain may alter

by the medium in which they are. The chief characteristic feature of the pollen

grains of the Malvaceae is their shining appearance."

Eds.
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No. XXXIII.—ON SOME UNUSUAL CONTRIBUTIONS TO THE
SOCIETY'S MUSEUM.

Air or swimming bladder enclosed in osseous capsule.

Quite recently the Society received from Major C. H. Stockley a parcel con-

taining what was described by him as four bony bodies extracted from the
dorsal flesh of a fish. Major Stockley writes :

" These were embedded in the post

median part of the back. My cook who cut them out and brought them to me
says they were in no way attached to any bone. There were four of them. I

would be much obliged if you would inform me what these bony objects are. I

am no ichthyologist but in the course of a long and varied angling experience
I have never seen anything corresponding to them." We sent the specimens to

Mr. A. E. Hefford, Marine Biologist with the Government of Bombay. Com-
menting on them Mr. Heiford replied: "At first I did not recognise the bony sub-
stances as anything I had seen or read of before, I find however that certain

Indian fresh water fishes have the air bladder (or swimming bladder) more or

less completely enclosed in an osseous capsule which is formed by the verte-

brae (Gunther, Int. to Study of Fishes, p. 143). The genera in which this char-

acter occurs are the whole of the Gobitina and many of the Siluroids. If the
fish from which the specimens were obtained belonged to the former subfamily
they might have been either Botia geto (Sind, Sheenharo) or Lepido cephalic-

thys guntea (Ooriah, Kondatu and Jupkari). Among the Siluridae (Catfish
family) it appears that most of the species inhabiting the fresh water of the
hiU country (Himalayas) possess a bony covering to the swimming bladder
{vide fishes. Vol. I, Fauna of British India series, p. 100)."

The Cross and the Crescent.

Among the exhibits in the Society's Museum is a curious crab which
was obtained from a local fisherman. The crab when alive was a hand-
some specimen measuring six inches across the carapace. It was a brilliant

Vermillion with pale buflf markings. The centre of the carapace is marked with
a cross. The delineation is wonderfully graphic and distinct. The local
Christian fishermen hold this particular crab in great veneration and explain
the presence of the cross by the following legend :—St. Francis Xavier, the
apostle of the Indies, while preaching on the sea shore accidentally
dropped his cross in the water and was in the danger of losing it but
for the timely intervention of this obliging erab who rescued it for him
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Swimming ashore with it in his claws. In gratitude the saint blessed the crab
and the crustacean was rewarded by being destined to carry the sacred symbol
on his carapace ever afterwards.

Very recently a venerable Syed by name Syed Mohidin held in
much esteem by his brethren, visited the museum carrying with him a
curious box covered over with a green cloth embroidered with verses from the
Quran. He approached us with great reverence and very ceremoniously unveiled
the precious casket which was adorned with further inscriptions in brass. The
casket being opened with great care revealed a glass jar containing a specimen
of a fish. We were rather non-plussed as to the meaning of the ceremony and
devotion attached to what at first appeared to us an ordinary specimen of
Hotocanthus nicobariensis, a fish which is not uncommon in Indian waters and
occurs from the coast of Africa to the Malay Archipelago. The Syed, however
proceeded to enlighten us as to the exceeding value and sacred character of his

specimen, The markings on the tail of the fish, which to us convej^ed nothing
unusual beyond the fact that they bore a resemblance to Arabic script, were
held by the Syed to convey a far deeper meaning, and actually portrayed sacred

texts from the Quran. The markings on one side of the tail were stated by him
to read '^ Fathahna-le-7iabi-in '" which being interpreted means " success
IS GIVEN TO THE PROPHET. " While OH the reverse the inscription was
said to read " Bismillah " " T am beginning wiih the name of God."
The specimen was obtained by the Syed in Vizagapatam in the Madras
Presidency, and he attested that the authenticity of his reading was vouched

for bjf the Ulemas of Hyderabad, Deccau. The actual specimen was sent

by us to the Professor of Arabic at St. Xavier's College who stated that

the characters were not very clear but that they could be construed to read

in accordance -with, the inscriptions above quoted. In this connection it is inter-

esting to state that a similar specimen was obtained from Zanzibar by a fisher-

man. It was bought for food but the purchaser while preparing it for cooking

noticed that the tail bore marks of writing. " The Ceylon Independent " in its

account of the incident stated " To his utter amazement the purchaser read

the Arabic words " La-Ilaha Illallah " on one side of the fin and " Shah

Allah " on the other. The first inscription meaning " There is no deity but

Allah," the second " The Majesty of Allah. " This specimen is reported to have

been examined by experts. The markings were said to have been quite promi-

nent and chemicals were used to test whether they were natural or not and after

a thorough examination it was definitely established that the inscription on the

fin was natural. The Sj-ed is prepared to dispose of tliis wonderful specimen for

the best offer.

Bo. N. H. S. Museum, B. C. ELLISON.

May 1921. S. H. PRATER.
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PROCEEDINGS

OF THE MEETING HELD ON THE 2nd MARCH 1921.

The annual meeting of members took place on Wednesday, the 2nd March

1921, the Rev. E. Blatter, S.J., presiding.

The election of the following 52 new members since the last meeting was

announced :—Mr. K. M. Taleyarkhan, Bar.-at-Law, Bombay ; Mr. C. D. Desh-

mukh I C.S., Anu-aoti ; Mr. C. T. Irwin, Kurseong ; Mr. A. Kemm, I.C.S., Kur-

seong'- Major R. B. Phayre, M.C., Quetta ; Mr. J. T. Mulroney, Bengal ; Dr. J.

E Sandilands, M.C., M.D., Bombay ; Mr. B. N. CuU, Calcutta ; Rev. J. Drury,

Panchgani; Mr. R. Rea, Madura; The Lady Superior, St. Joseph's Convent,

Panchgani ; Mr. R. Thoma.'^, Baghdad ; the Director of Agriculture, Baghdad

;

Miss Helen Millard, Europe ; Lt.-Col. S. Hunt, I.M.S., Bombay ; Mr. N. D.

Macnaghten, Egypt ; Mr. H. C. Abraham, Kuala Lumpur ; Mr. E. Zurmuhle,

Bombay ; Mr. E. K. Glazebrook, Rangoon ; Capt. G. E. Harwood, Dera Ismail

Khan • Mr. A. G. Brown, Mai, P. O. ; Capt. R. O. Chamier, Punjab ; Prof.

V. N. Likhite, B.A., B.Sc, Poona City ; Mr. H. Copley, Na^pur, C. P. ; Mr.

Carlton P. Brook, Singapore; Mr. L. A. Bishop, Bhadrachelam ; Mr. J. B.

Robinson, Sagrampur ; Major R. L. Benson, D.S.O., Bombay ; Sir. T. Marlow,

Tharrawaddy, Burma ; lb. B. A. Hashimy, Partabgarh ; Mr. J. Addyman, M.L.C.,

Dadar. Bombay ; Mr. G. Lindley Hinde, N. Kamrup ; Lt. J. Coode, Agra ; Mr.

A. J. Aldous, Bombay ; IVIr. F. T. Young, Bombay ; Lt. J. E. Stirhng,. Meerut,

U.P. • Mr. P. F. Fowke, Ceylon ; the Director of Industries, Bombay ; Mr. George

Niederer, Bombay ; Mr. Ernest A. Bringentofi, Europe ; Capt. E. B. Dale, R. A.,

Mesopotamia ; Mr. Wm. T. Nightingale, Assam ; General Mohun Shumshere

Jung Bahadm, G.C.B., G.C.S.I., G.C.V.O., Nepal ; Major G. A. Webb, Thurbo,

Mirik, P.O. ; the Mess Secretary, 2-35th Sikhs, Ambala ; Mr. M. Maxwell, Savan,

B and N.-W. Ry. ; Mr. C. Raitt, S. Coorg ; Col. V. E. Gwyer, Karachi ; Mr. A. E.

Hefford, Bombay ; Mr. H. J. C. MiUett, I.F.S., Dharkar ; Mr. R. W. Morde,

Jalpaiguri ; Mr. B. C. Elhson, Bombay.

The following gentlemen were elected as Office Bearers for the present year :

—

President—H. E. the Right Hon'ble Sir George Lloyd, D.S.O., G.C.I.E. Vice-

Presidents—Mr. J. D. Inverarity, B.A., LL.B., the Hon'ble Sir Norman Macleod,

Kt H H. the Maharao of Cutch, G.C.S.I., G.C.I.E. Managing Committee—
Mi-!'t. Bainbrigge Fletcher, F.E.S., Mi-. T. R. Bell, CLE., I.F.S. (Retd.), Rev.

E. Blatter, S.J., Mr. B. C. Ellison, Colonel G. H. Evans, CLE., F.L.S., Lieutenant-

Colonel W. H. Evans, R. E., Major F. C Eraser, I.M.S., Mr. A. E. Hefford, Lt.-Col.

J. E. B. Hotson, I.C.S., Prof. V. N. Hate, Mr. C M. IngHs, F.Z.S., M.B.O.U.,

Mr. F. Ludlow, I.E.S., M.B.O.U., Mr. F. M. Mackwood, Mr. P. J. Mead, CLE.,
I.C.S., Mr. H. P. W. Macnaghten, M.L.C., Mr. P. M. D. Sanderson, and ISb. John
Wa-lla-ce.

Honorary Secretary, Mr. R. A. Spence, M.L.A., F.Z.S. ; Honorary Treasurer,

Mr. H. F. Lodge, M. C; Curator, Mr. B. C ElHson; Asst. Curator, Mr. S. H.
Prater.

Accounts for 1920.

In presenting the accounts for the year ending 31st December 1920, the

Honorary' Treasurer stated that he would like to draw attention to the following

facts which these accounts disclosed and which proved only too clearly that

the proposed raising of the armual subscription and entrance fees was an abso-
lute necessity if the Society were to continue to work to its present standard.

On the 1st of January 1919, the Society's cash balances and investments amount-
ed to Rs. 72,968-12-11 whereas on the 31st December 1920, its investments
and balances amounted to Rs. 70,419-11-9 only, including a sum of £1,876-14-0
which has been remitted to London at something over 2s. 4d. exchange against
the payments that will have to be made for the various new pubhcations that



PROCEEDINGS. 969

the Society is bringing out. These figures show that the Society's assets are
Rsi 2,549-1-2 less than they were a year ago. The total receipts during the year
amounted to Rs. 33,622-8, Rs. 144-12-8 less than they were for the year 1919.
The total expenditiu-e for 1920 amounted to Rs. 36,171-9-2, an increase of Rs.
1,974-10-6 over the corresponding figures for the previous year. Considering
the rise in the scale of wages and prices generally, this increase in expenditure
is not excessive. At the begirming of the year under review there were 1,821
members on the Society's books. Since that time 1 12 new members have joined
and two former members, who had resigned, have rejoined. On the other hand,
89 members have either resigned or died, the result being that on the 1st of
January this year there were 1 ,846 members on the books. Included in this

figure, however, are 179 members who have not paid their subscriptions for
four years or over and these will now be written off. This means that the
number of members at the beginning of this j^ear is actually onlv 1,667.

During the past few months members have received a circular from the' Honor-
ary Secretary asking for approval to the subscription and entrance fe.s being
raised and explaining that a considerable increase in the actual cost of the
Journal and the Society's proposed new pubUcations over then* estimated cost is

anticipated. There is no necessity, therefore, for me to refer again to these

matters.

With regard to the accounts for the Mammal Fund.—On the 1st of January
1920, the balance to the credit of the fund was Rs. 7,239-2-5 in addition to which
Rs. 5,150 was held invested in Port Trust Bonds. The balance at the close

of the year, in addition to this investment, amounted to Rs. 3,627-10-10 only.

The receipts during the year amounted to Rs. 4,284-3-10 against Rs. 8,154-10-4

received dming the year 1919. On the other hand the expenditure in 1920

amounted to Rs. 7,895-11-5 against Rs. 4,449-15-1, the corresponding figure for

1919.

Valuable work continues to be done by the survey for which this fund was
raised. One collector has been working for the past year in Assam. Survey

work has also been done in Persia and is now being done in Nepal. Arrangements

have been made to secure the services of two other collectors in view of the

decision of the Indian Government to revise the Fauna of British India series

and the consequent necessity of obtaining all the information possible for

the books of this series deahng with the mammalia. These arrangements

cannot be carried out without money, and, as aheady pointed out, expendi-

ture from the fund last year exceeded the receipts by Rs. 3,611-7-7; at this rate

of progress the present balances will be exhausted in less than three months.

It is, therefore, to be hoped that sufficient donations to this fund will be

f orthcoming to enable the present programme to be completed.

ALTERATIONS IN RULES.

The following alterations to existing rules were then passed by a majority of

555 votes to 35 :

—

Rule 4.—Members shall pay an entrance fee of Rs. 20, and an annual subscrip-

tion of Rs. 25 payable in advance. The first annual subscription of members

elected during the months of October, November and December, shall be con-

sidered to extend to the 31st of December, in the following year. If any member's

subscription remains unpaid for more than six months, liis name shall be hablo

to be removed from the list of members after due notice has been sent to him by

the Secretary.

Rule 5.—Any member may, on payment of Rs. 350, become a hfe-member

and will thereafter be exempt from any further subscriptions.

A Rider authorising the Committee to accept payment of the old J^e-mem-

bership subscription from members who had joined before 1st March 1921 was

also oassed.
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A vote of thanks was passed to Mr. H. F. Lodge, the Honorary Treasurer,

and also to ]\ir. R. C. Lowndes who acted for him for six months.

Votes of thanks were also passed to the Chairman and the Honorary Secre-

tary.

CONTRIBUTIONS TO THE MUSEUM.

The Curators have pleasure in announcing a large number of contributions

received since the last meeting, among these we would like to mention a small

collection of mammals from Col. J. E. B. Hotson. These were part of a

collection which was looted on the way down from Shiraz, and were discovered

lying at the bottom of a well, the remainder, comprising chiefly Botanical

specimens, were unfortunately destroyed.

Capt. C. M. Ingoldby continues to send in specimens from Waziristan. He
has made a very representative collection of the Reptiles found in that locaUty

and we can congratulate him as being the discoverer of a new species which is

to bear his name.

Another constant contributor to the Society's Museum is Mr. J. P. Mills of

Mogokchung, Assam. Mr. Mills' latest donation includes a specimen of the Brown
Ferret Badger. There are two species of Ferret Badger found within Indian

limits, the present example and the Burmese Ferret Badger, Helicitis personata.

Very little is known about the habits of these animals , beyond that they are

nocturnal and feed on insects and reptiles. Anderson states that the creature

is beUeved by the Sikhim Bhutias to be useful in destroying cockroaches and

other insects and as such is protected by them. Mi*. Mill's collection also contains

a skin and skull of the Hog Badger, another uncommon species. The Society

has been fortunate in obtaining a further series of skins of the Giant Squirrel

through the agency of Mr. W. H. Woodhouse Adolphus. Specimens have been

obtained from the Madura districts, this further establishes the occurrence of

this Ceylonese species on the mainland. We are indebted to Mr. C. W. Philhps

for a small collection of mammals from Ceylon. The Society received

a large number of mammal skins from Nepal, from Col. Kennion, the

British Resident. Col. Kennion. as previously reported in the last Journal,

ha's arranged for one of the Society's Indian collectors to work in Nepal
and a promising consignment of specimens has recently been received.

3 Hoary-bellied Squirrels and a few Bats were presented by A. M.
Primrose, Assam, and a Lion-tailed Monkey, P. silenus, by the late Mr.
A. M. Ejnloch, Kollengode, S. India. This species is a shy and wary animal
living in the dense forest tracts of S. India and the Malabar Coast, it has been
found as far north as Kanara. A few birds' skins were received from Mr. A.
P. Kinloch from the Nelliampatty hills, in addition Mr. Eanloch sent in a very
handsome specimen of a large snail {Indrella ampulla) alive. A very fine

example of the Pink-headed Duck {R. caryophi/llacea) was shot and presented
to the Society by 'Mr. St. George de Carteret from Kheri, Oudh and a Sumatran
Green-bellied Malakoa {R. sumatrana) was sent in by Mr. Sahm Ali.

The Curators further announced the acquisition of a young whale which was
washed ashore at Juhu, a few miles from Bombay: in addition to the above a
large specimen was stranded at Jaigud. About these we propose to say more in
a future number of the Journal.

We give below a more detailed list :

—

Mammals.
42 Mammals, Shiraz, Persia, Lt.-Col. J. E. B. Hotson.
1 Acanthion lencurus cuneiceps (The Rajputana Porcupine^ 1 Hycena hijcena

(Striped Hy?ena), 1 Hemiechmus collaris (Sind Hedgehog), 8 Gunomys sp.
(Sind Mole Rats), 3 Mus hactrianus (Persian House Mouse), 18 Cricetus sp. (The
Grey Hampster), 1 Pipistrellus (Indian Pipistrelle), Ladha, Waziristan, Capt.
C. M. Ingoldby.
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4 Bats, Colombo, Colombo Museum.
1 Ursus hirmlayauus (The Himalaj^an Bear), Assam, Lt.-Col. M. E. Rae.
1 P. silenus ( Lion-tailed Monkey)

, Seetagundi, Kellengode s" I
the late Mr. A. M. Kinloch.

'

14 rats, 4 squirrels and 32 bats, Ceylon, W. W. A. Phillips.

1 Ratufa macrura dandohna (Hoary Giant Squirrel), Dharampur, Salem Dist.
108 Mammals, Nepaul, Lt.-Col. R. L. Kennion.

1 Ratvfa m. dandokna (Hoary Giant Squirrel), Madura, S. T., K. A. Chengapah
Avergal, 6 skulls of Felis, 3 skulls of Mustela, 1 skull of Petaurista, 2 skulls
of Viverra. Turzum Tea Estate, Oscar Lindgren.

1 Callos ciurus e. nagarum (Pallas' Squirrel), 2 Tomeutes lokroides (Hoary-
beUied Squirrels), Golaghat, Assam, C. Primrose.

7 Rattus (Common Rats), 2 Pachi/ifra sp. Shrew. Lacadive Islands, R. H
Ellis, I.C.S.

2 Funambulus pahnarum (Common Striped Squirrels), 2 Tatem indica (Com-
mon Indian G«rbilles), 1 Felis affinis (Indian Jungle Cat), all without skuUs
Rutlam, C. I., V. S. Lajiersonne.

1 Ardoviys (Badger), 2 Viverra zibetha (Large Indian Civet), 1 Helictisnepalen-

sis (Nepaul Ferret Badger), 2 Rattus fulvescens (The Chestnut Rat), 1 Mustda
flaviqula (Indian Pine Martin), 2 Pithecus brahma (Assam Langur), I Ratufa
gigaidea {Gia,nt Squirrel), 1 Leggada, 1 Ratus eha, 1 TaVpa micrura (The Short-
tailed Mole), 2 Pipistrelliis (Inrhau Pipistrelle), 3 Rhinolophus sp., 1 Nydalus sp,

(Noctule Bat), 1 Porcu]iine (Skull only), 1 'Wild Boar Tush, 2 Viverricula

malacensis (Common Civet Cat), and 1 Maccacus sp., Mokokchung, Naga Hills,

J. P. Mills.

1 Funambulus palmarum (Striped Squirrel), Santa Cruz, B. C. Ellison.

1 Petaurista inornatus (Himalayan Flying Squirrel), Ranikhet, \J. P.,

H. G. Champion.
1 T andeluria oleraca (The Deccan Tree Mouse), Karwar, T. R. Bell.

1 Cervus cashmirianus Mask onl}- (Kashmir Stag), Srinagar, Kashmir.
Col. A. E. Ward.

1 Mungos mungo (Com. Mongoose), no skull, Poona, G. C. Amore. 3 Tomeutes
lokroides (Hoary- bellied Sqiiiixel), 2 Ci/nopierus sphinx sphinx (Indian Fruit

Bat), 1 Li/roderma lyra (Indian Vampire Bat), 1 Pipistrellus ceylonicus

(Kelaart's Bat), Golaghat, Assam, A. M. Primrose.

1 Great Indian Fin Whale (B. indica) Juhu Island, Vile Parle, Thana District,,

measuring 25^^ feet in total length. A portion of a skeleton of a whale,

presented by the Town Hall authorities.

Birds.

14. Birds Rutlam, C. I., V. S. Lapersonne.

1 Mergus albellus (The Smew), Jogawalla Jhil, near Lhaksar Junction,

Major J. H. Lane.

1 Tephrodornis sylvicola (Malabar Wood Shrike), 1 Garvlax delesserti (Wynaad

Laughing Thrush), 1 Petrophila cindorhynchus (Blue-headed Rock Thrush),

1 Stoporola melanops (Virditer' Flycatcher), Nelhampatty Hills, A. P. Kinloch.

20 Birds, Santa Cruz, Bombay, B. C. ElUson.

1 Rhodonessa caryojjhyllacea (Pink-headed Duck), Palia N. of Kheri, U.P..

St. G. de Carteret.

T. tranqiiebarica (Turtle Dove), 1 Podiceps albipenuis (Little Grebe), 1 Sterna

seena (The River Tern), Poona, G. C. Amore.

\ Rhopodjites sumatranus (The Sumatran Green-billed Malkoha), Thitkado,

Tavoy. Saiim A. Ah.
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1 Mqialitis dubia (Little Ring Plover) (albino), Mysore, H. Van Ingen.

2 Chcetura indica (The Brown-necked Spine-tail), 4 Oypselus pacificus (The

Large White-rumped Swift), Golaghat, Assam, A. M. Primrose.

1 E. straycheyi Eastern Meadow Bunting) Saphed Ko, Kurram Valley, N. W.
F. P., Lt.-Col. R. B. Skinner.

1 Scops owl, Ladha, Wazhistan, Capt. C. M. Ingoldby.

154 Birds from the collection of late Brig.-Genl. H. T. Fulton, presented

by Mrs. Fulton,

112 Birds, Nepaul, Lt.-Col. R. L. Kennion.

1 Terpsiphone paradisi (Indian Paradise Flycatcher), Anmode, Castle Rock,

J. Wesche Dart.

-.2 Psararjlossa spiloptera (The Spotted Wing), Murphulian, C. Primrose.

Snakes.

1 Callopliis maculiceps (Burmese Coral Snake), Moulmein, Burma, C. J.

Butterwick.

1 Trop. plafyceps (Variable Grass Snake), 2 Simotes albocinctus fWhite-

banded Kukri Snake), 1 Trachischium fuscum (Black Keel-tail), 1 Polyo-

dontophis collaris (Collared Dwarf Snake), 1 Coluber porpJiyraceus,

Darjeeling, Mrs. F. E. Jackson.

1 Lycodon fasciatus (Banded Wolf Snake), Gyahari, Darjeeling, A. Wright.

:2 Tijphlops brahminus (Common Blind Snake), Bangalore, 1 Hemibungarus

nigrescens ( The Common Indian Coral Snake), 2 Trop. monticola

(Jerdon's Grass Snake), North Mysore Hills, 2 Rhinophis sanguineus (Red-

spotted Shield Tail), 3 Silybura brevis (Common Rough Tail), Lt.-Col. F.

WaU.
I Hydrus platurus (Yellow-bellied Sea Snake), Aden, Arabia, Maj. M. K.

Gharpurey.

1 Eryx conicus (Common Earth Snake), Salsette Islands, Bombay, E.

Halhburn.

2 Snakes, Nepaul, R. L. Raojee.

1 Bitis arietans, 2 Echis coloratus (Arabian Saw-scaled Viper), 1 Olaucomia

macrorhynchus ( Earth Snake), 1 Zarmnis rhodorachis (Grey Desert

Racer or Dhaman), 2 Psamopliis schokari (Variable Sand Snake),

2 Psamopliis sp., Aden, Arabia, Major BigneU.

1 Homalopsis buccata (Banded Water Snake), Siam, J. S. Campbell.

1 P. verus (English Adder), England, Major F. C. Eraser.

I Trop. piscator (Checkered Water Snake), ShiUong, Assam, Lt.-Col. H.
R. Row.

\ Coluber helena (Trinket Snake), Pachmarhi, C. P., Capt. C. D. Sanders.

43 Sea Snakes, 2 Land Snakes, Karwar, T. R. Bell.

1 Dryophis mycterizxns (Common Green Whip Snake), F. T. Young.
•1 Naia tripudians (The Cobra), 2 Vipera libstina (Levantine Viper), 1 Echis

carinata (Saw-scaled Viper), 4 Dipsas trigonata (Brown Tree Snake) 1

Dipsas jollyii (Baiuchi Cat Snake), 2 Zamenis mucosus (Common Indian

Racer or Dhaman), 1 Zamenis rodhorachis (Grey Desert Racer), 1

Zamenis diadema (Diaaiond-backed Rat Snake), 1 Lycodon striaius

(Shaw's Wolf Snake), Ladha, Waziristan, Capt. C. M. Ingoldby.

Lizards.

» Calotes versicolor, 2 Agama oaucasica, 6 Euhlevhari:. n^acularius, 2 Eremias
velox, Eum&ces scuttatus, 8 Hemdactiilus sp., 1 Eumeces schneiderii, 3
Uromastrix hardwickii (alive), 25 E'ttweces sp., 78 Lizards, Ladha, Wazi-
ristan, Capt. C. M. Ingoldby. 1 Ophisaurus gracilis, Darjeehng, The
ate Mrs. F- E. Jackson. 1 Varanus flavescens, Jalpaiguri, F. Field.
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Frogs.

40 Frogs, 20 Tadpoles, Ladha, Waziristan, Capt. C. M. Ingoldbv.

Tortoises.

7 Tortoises, Testudo horsfieldi ; Testudo hardwickii, Waziristan, Capt. C. M.
Ingoldby.

Insects.

Few Beetles, etc., Shiraz, Persia, Lt.-Col. J. E. B. Hotson.
1 Galeodes, 1 Grasshopper, 2 Water Beetle, 1 Behstoma indica, Ladha.

IVaziristan, Capt. C. M. Ingoldby.

Few moths in papers, Secunderabad, Major A. P. Arbuthnot.
Several Beetles, Butterflies, etc., Nepaul, Lt.-Col. E;. L. Kennion. 1 MygaU

>sp., Mogok, U. Burma, F. Atlay.

MISCELLANEOUS.

16 Crabs, Ladha, Waziristan, Capt. C. M. Ingoldby.

1 Crab, Mosambique. P. E. Africa, F. X. Britto.

1 Crab, Karwar, T. R. Bell.

3 Crabs, Nepaul, R. L. Raojee.

1 Spiny Lobster, Bombay Harbour, B. C. Ellison.

9 Centipedes, 10 Scorpions. 13 Earth worms, 1 Bottle of Earth worms, Ladha
Waziristan, Capt. C. M. Ingoldby.

1 Snail, Indrella amjmUa ( alive ) Palagapandy, Kollengode, S. I.,

A. P. Klnloch.

Minor contributions from W. H. Jones, Major Mosse, P. M. D. Sanderson,

M. Bowen, Capt. W- S. Dodds, D. G. Cameron, T. R. Bell and Major C. H..

•"Stockley.
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Paradrymadusa qazvinensis, n. sp. Apt^x of abdomen

of (S , dorsal view, x 6.

28.— Id—Right cercus, dorsal view, x 12.

29.—Id—Left titillator, x 16.

30.—Subgenital plate of p , X 7.

31.— External of posterior tarsi of (a), Achefamorio, F.

(6) A. amarensis, n. sp. . . .

.

. , . . 770

The Birds of the Prey of the Punjab. Illustrating impressions of over-

head flight in the various species . . .

.

. . . . 834, 835

Fresh Water Crustacea of Mesopotamia and Persia

—

Plate I.

—

Cyclops buxtoni, n. sp. ? . . . . . . . . • . 840

II.

—

Diaptomus cheveruxi, $ . . . . . . . . . . . . 842

Trout culture on the Nilgiris

—

Plate I.—View of Pykara, Kilgiri District, with Wilson monument

m the back-ground 900, 904

The Prince of Wales Museum of Western India 917

Interior view of the galleries allotted to the Bombay Natural History

Society in the Prince of Wales Museum of Western India.. .. 918

A White Tiger m Captivity

Comparison of record Panther skull with Lion, Tiger and Panther skulls

in the Society's Collection

Snarmg Quail in North Behar

Some unusual contributions to the Society's Museum—

The "[Crescent and the Cross " in Nature.

932

934

948

906
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Abaraiha, showing fore wing

upper side and shape

of hind wing, Fig. . . 438

Acacia arabica, PL .

.

. . 274

Aenia, sp. PL .

.

. . • • 270

^thriamantha brevipennis, wings

showing neur-

ation. Fig. . . 260

Air or swimming bladder. Fig. 966

Allium cepa, L. Abortive inflo-

rescence of, PL 180

-— Transverse sec-

tion of normal

and abortive

scapes of, PL 180

AmpuUx assimilis, Fig. 821, 825

Andropogon annulatus, PL . . 276

Antelope cervicapra. Females,

Fig. . . 169

Tibetan, Fig 626

Anthracoceros albirostris, Fig. . . 950

Apus asiaticus, last abdominal

segment of, Fig 837

Arboricola rufigularis rufigularis,

PI .. .. 651

Assam Black Patridge, PL.. 193

Badamia exclamationis, 82, 82a,

Fig 430

Baoris, Antenna of. Fig . . 437

fore wing showing type

of markings, i. e., the

small discal diaphanous

white spots. Fig. . . 441

Barbus hexagonolepis, angling

for, Fig 958, 959

Barleria acanthoides, P'. . . 506

Page

Barleria prionitis var, discan-

tha, PL .. 506,514

Birds of Prey of the Punjab.

Part VII.

Illustrating impres-

sions of overhead

flight in the various

species, PL I & II . . 834

Brachydiplax gestroi, wings of.

Fig 494

Buffalo, Fig 387

Buprestid Leaf Miner {Tra-

chys bicolor), PL .

.

. . 178

Buzzards, Fig 609,610,612

The Crested honey,

Fig



INDEX TO ILLUSTRATIONS.

Carculionid Beetle, " Hopping "

pupa of, Fig. .

.

Cyclops huxi.oni, n. sp. PI.

Dragcnflies, Indian, Part VII.

{With Text-figures) ..

, Part VIII

(
With 10 Text-figures)

, Part IX.

Page

407

840

48

[
With fojir Text-figures)

Part

253

492

(
With 5 Text-figures) .

.

673

Diaptomus chevenixi, PI. .

.

842

Dune, a large old, near Banner,

PI 510

Eagle, Black, Fig 608

BonelU's, Fig. .

.

610, 612

Booted, Fig. .

.

609, 610

Crested Serpent, Fig. . . 609

—Golden, Fig. .

.

. . 608

Hodgson's Fishing, Fig 611

Imperial, Fig. .. 608,611

Large Grey-headed

Fishing, Fig. . . 611

Pallas's Fishing, Fig. . . 612

Short-toed, Fig. .. 611

Steppe, Fig. .

.

609, 611

Tawney, Fig. . . 609, 610

Tawny, Fig 611

White-eyed Buzzard,

Fig.

White-tailed, Fig.

Elephants, Twin Calf, Fig. .

.

Epophthalmia vittata. Wings of,

Fig

Euphoihia neriifolia, PI.

Falcon, Laggar, Fig,

Peregrine, Fig

Saker, Fig.

Shaheen, Fig

612

612

628

Falcons, Fig.

. 677

506, 514

609, 610

. 611

. 609

. 612

. 612

Page

Felis hengalensis^ Fig 623

Fish, note the " Arabic Script
"

on the tail of, PI 966

Flora of Indian Desert, Part

VI. {With 3 Plates) . .270, 274, 276

Flora of Indian Desert (Jodh-

pur and Jaisalmer) Part VII.

( With 3 Plates) . . 506, 510, 514

Fossilized Frogs from the

sedimentary deposits. Fig. . . 586

Francolinus francolinus mela-

nonotus, PI. . . . . . . 193

Galloperdix bicalcarata, PI. .

,

1

Game Birds of India, Burma

and Ceylon, Part XXX, PI.

Gangara thirsis, 84, 84a Fig.

Gazella bennetti, Fig . .

.

picticaudata, Fig.

651

43(.

625

626

437Gegenes, antenna of. Fig.

GenitaUa of Indian Mycalesis,

PI. 358,360

Geology of Worli Hill {With

1 Plate and three Text-figures) 582

Golangi Hill, Sewri, PI. . . 582

Grewia popuUfolia, PI. . . . . 506

Harrier, Hen, Fig 611

, Marsh, Fig. .

.

609, 612

—, Pale, Fig. .. 610,611

Hasora alexis, 81, 81rt, Fig. . . 430

Hawks, Fig

, all, Fig

Heliolropium undulatum, PI. .

.

Hemicordulia asiatica, wings of,

Kg
Hesperia galba. Figs. 80, 80a,

PI

Hill range in the neighbour-

hood of Barmer, PI

Hobby, Fig

Hornbill, Indo-Burmese Pied,

Fig

612

611

276

675

211

510

611

950
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Page

Hornet, Indian, Fig 960

Hyarotis adrastus, hind wing,

underside of, Fig. 439

Hydrobasileus croceus, wings

showing neur-

ation. Fig. . . 55

Halictus chaldoerum, Hind calcar

of. Fig. . . 826

Genital

Armature

of. Fig. . . 827

Idionyx optata, wings of. Fig. 688

Ischnoptera evansi, n. sp., PL,

Fig. 1 760

Ismeneinae, showing palpus

with naked porrect-

ed third joint, Fig. 436

Interior view of the galleries.

Prince of Wales Museum, PI. 918

Kestrel, Fig. 612

Kite, Black-winged, Fig. .

.

610

Brahminy, Fig. . . 610, 612

Kites, Fig 609

Lammergeyer, Fig. .

.

609, 610

Leopard Cat, Fig 623

Lyriothemis mortoni, wings of,

Fig 493

tricolor, Ris. wings

of. Fig. 492

Macrodiplax cora, male genital

organs of, Fig. 263
'

Wings of, Fig. 265

Macromia moorei, wings of,

Fig 681

Map, illustrating Mr. P. A.

Buxton's Paper on Birds

of Northern and West-

ern Persia . . .

.

844

, Tavoy Dist., Tenasserim 883

, cf Mlgiri District .

.

898

, of Mesopotamia . . .

.

323

Page

Map showing the places worked

out by the Mammal Sur-

vey. 372

Memorial, Mr. H. C. Wilson.. 904

Merlin, Fig 611

Merula castanea, PI. .

.

. . 564

, unicolor, PL .

.

. . 562

Mesopotamian Crustacea, Pis.

I & II .

.

. . 840, 842

Molpastes leucogenys, PL . . 555

Mortonacjrion varralli, fore and

hind wing

of, Fig... 148

IMuseum, Prince of Wales, the

existuag building, PL . . 917

Mycalesis, wing characters of

Indian, PL ..354, 356

genetalia of Indian,

PI 358, 360

Nannophia pygmaea, Ramb.,

wings of. Fig. 495

Neophrons, Fig. .

.

. . 600

Nest of the Bro^vn-backed

Indian Robin, PL . . 562

, Comb Duck, PL . . 637

, Grey-headed Ouzel, PL 564

, Indian Paradise Fly-

catcher, PL . .
'

. . 555

, Tickell's Ouzel, PL . . 562

, White-cheeked Bulbul,

PI 555

Notocrypta, fore wing showing

markings of. Fig. . . 440

Notodromas persica, n. sp.. Fig. 842

Nukta, Nest of, PI 637

Odontoptilum undulatum, hind

wing, upper-

side of. Fig. 438

Orthoptera of Mesopotamia and

Persia, PI 760, 764, 770

Osprey, Fig 610

Pantala flavescens, wings

showing neuration, Fig. 49
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Page

506PappopJwrum aucheri, PI.

Parnara maihias. Figs. 77,

77o, PI 211

Partridge, Rufous-necked Hill

,

PI 651

Phyllomacromia nilgiriensis,

wings of. Fig. . . . . 68G

Plaster Casts of Common In-

dian Snakes, PI. .

.

. . 414

Polyphaga persica, n sp., PL,

Fig. 16 764

• subhyalina, n., sp.

PL, Fig. 15 764

Prince of Wales Museum of

Western India, PL . . . , 917

Pykara, Nilgiri District, with

Wilson's Monument in the

back ground .

.

.

.

. . 900

Quail Snaring in North Behar,

PI 948

Quarry Face, WorU Hill, Fig. 585

Record Female Indian Gazelle,

Fig 625

Panther skull, a com-

parison with Lion, Tiger

and Panther's, PL . . 934

Sambhar, abnormal horn. Fig. 170

Horns, a double

growth of. Fig. . . 938

Sarangesa purendra, 83, 83a»

Fig 430

Sarsidiornis melanonotus, PL 637, 638

Sedimentary beds, Worli, Fig. 583

Selysiothemis nigra, wings of,

Fig. . . 267

male sexual

organs of.

Fig.

Sericostoma pancifiora, PL

Snaring Quail in North Behar,

Page

Snow cock, Himalayan, Fig. .. 571

South Indian Batrachians, PI. 122, 126

Spizaeti, Fig 611

SiLastus gremius. Figs. 79, 79a,

PI 211

hind wing,

underside of. Fig. 440

Supellina buxtoni, n. sp., PL 760

Tagiades litigiosa, hind wing,

underside of, Fig. . . 439
— obscurus, hind wing.

PL

5

268

276

948

underside of, Fig.

Tapena thioaitesi, showing

upperside of the fore

wing and shape of hind

wing, Fig

Taractrocera ceramas, Figs. 74,

74a, PI. ..

moevius. Figs, 76,

76a, PL .

.

Telicota bambusoe, Figs. 75,

75a, PL ..

Teracirocera, terminal portion

of Antenna of, Fig.

Tersiphone paradisi, PL

Tetraogallus himalayensis. Fig.

Tlmmnobia cambaiensis, PL

Tholymis tillarga, wings of

male. Fig

Tiger, white, in captivity, PI.

Tigress, PL

Trachys bicolor, Buprestid Leaf

Miner, PI

Tramea basilaris, wings show-

ing neuration.

Fig

. burmeisteri, Sexual

organs of Fig.

(a) Female

organs, Fig.

(6) Male or-

igans, Fig. .

.

Turumti, Fig

439

437

211

211

211

437

555

571

562

253

932

388

178

51

1 61
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Page

Udaspes folus,

PI.

Figs. 78, 78a

Urothemis signata signata, wings

of. Fig.

. — Male

genital

organs

of, Fig.

^Female

genital

organs

of. Fig.

Vespa cincfa, Fig.

Vulture, Black, Fig

— Cineraceus, Fig.

211

262

263

263

960

608

609

Vulture, Griffon, Fig. .

.

White-backed, Fig.

Scavenger

White Tiger in captivity, PI.

Wilson Memorial, Nilgiri Dis

trict

Page

609

609

610

932

904

Wing characters

Mycalesis, PL
of Indian

354, 356

Wings, Birds of Prey, Fig. . . 607

Zizyphus rotundifolia, PL . . 276

Zyxomma petiolatum, male sex-

ual organs

of. Fig. . . 256

wings of

male, show-
ing neura-

tion, Fig. 525



ERRATA.
No. 1, Volume XXVII.

Pago 18, Sub-heading, for "Ceylon Jungle Fowl" read
" Ceylon Spur Fowl."

„ 113, line 13 from the bottom of page, /or " more " read
" move."

„ 114, line 15 from the bottom of page, /or "outer " read
" cuter."

„ 132, line 20 from the bottom of page, for " existenca "

read "existence."

,, 133, line 1 from the top of page, for " Jenus " read
" Genus."

,, 134, line 13 from the top of page, /or "nesf read
" nets."

,, 142, line 19 from bottom of page, /or "The Large
Crowned Willow Warbler, Acanthopneziste

occipitalis " read " The Dull-Green Willow
Warbler Acanthopnenste luguhris.'"

172, Miscellaneous, Note No. XII, line 9 for " its " read.

"it."

No. 2, Volume XXVII .

Page. 24, Part XXXI read XXVII.
,, ji.364, Key to Punjab Nightjars. Section 3 should read

as follows :

—

Large White Spots on 1st 3 primaries. 4

Large White Spots on 1st 4 primaries

macrurus ... ... ... ••• cf 5
No. 3, Volume XXVII .

I'age 431 for (Common Butterflies) Part XXVIII should read

XXVII.
„ 626, Miscellaneous, Note No. A'. Title jor Antelope

read Gazelle for " Panthalops hodgsoni " read

" Gazella picticandata."

,, 629, line 5 from the bottom of page, for " Agricultural "

read " Avicultural."

No. 4 Volume XXVII.

I'age 651 (Game Birds) for Part XXX should read XXXII.

778 for (Common Butterflies) Part XXIX should read

XXVIII.
„ 695, The serial number printed against Pericrocotus p.

vividus should have been No. 665. To

obviate the necessity of a change in the

subsequent numbers this sub-species may be

numbered 664-A.



Page 697, For serial No. " 66 " read '' 666."

706, For serial number " 477 " read " 774."

724, Number 960 (726) for " Chestnut-headed " read
" Chestnut-bellied ". The same applies to

No. 961 (726).

., 948, line 8 from the top of page, /or "fillets" read

" Pellets."

,, 961, line 10 from the bottom of page, for •' attenuata-

pictifrons Sm " read '' attenuata-pictifrons

Bing, nee Smith."
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MoRTONAGRiON ( Odonata )

SuPELLiNA ( Orthoptera )
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Abaratha

lansonetti

Abies

Abisara echerius angulata

— neophron .

.

Ablabes rapii

stoliczkae .

.

Ablepharus brandti

Abrornis acanthizoides

affinis

alboguJaris

albogularis

castaneiceps

flavigularis

Number.

.218, 222, 434, 438

.223, 224, 434, 443

757

..894

894

647

647

353

489

487

488

.. 488

.. 487

.. 488

Abutilon

— hodgsoni .

.

.

.

.

.

. . 488

— jerdoni

— maculipennis

— riponi

— schisticeps scbisticeps

— schwaneii .

.

schwaneri

— superciliaris

superciliaris

indicum

Acanthie cannabina fringillirostris

flavirostris brevirostris .

.

rufostrigata .

.

stoliczkae

fringillirostris

harmsi

linota fringillirostris

— spinoides .

.

Acanthiza trochiloides

Acanthodactylus boskianus

asper

. euphratious.

. fraseri

scutellatus .

487

485

488

488

488

488

488

488

518

518

730

730

730

730

798

853

846

103

486

352

352

352

352

352

Number.

Acanthopneuste borealis borealis

— xanthodryas

cantoris 412, 647

davisoni

— lugubris .

.

— magnirostris

— nitidus .

,

nitidus .

.

viridanus

plumbeitar.*us

48.5

486

.. 487

142, 486

.. 486

-occipitalis occipitalis 142

coronata

- teneUipes

- trochiloides

trochiloides .

.

harterti

• viridanus

Acanthoptilia nipalen.sis

Acanthion .

,

bengalensis

brachyurus

hodgsoni

indica .

.

. klossi

leucura .

.

— leicurus

leicurus

cuneiceps

cuneiceps

malabarica

zeylonensis

Acacia aiabica

dealbata

• Senegal

Accentor atrogularis

collaris tibetanus

fulvescens

himalayanus

immaculatus

— jerdoni

559

486

486

486

486

486

486

559

486

487

..559

..483

. . 342, 533

64, 66

.. 64

. . 64, 65, 533

. . 65

64, 65, 66 ,533

64. 342

..321

65,5.-?3

. . 65

..65,533,970

. . 65

. . 65

..274

..899

514

722

722

722

722

722

722

510,

563,

I
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Number

Accentor modularis blanfordi

nipalensis

rubeculoides

rufilatus .

.

— strophiatus

Accipiter

melanochistus .

.

nisus ..137, 139, 152, 569,

virgatus .. ..139, 152, 569,

Acdestis delpliius .

lampidius

Acerbas

Achalarus

Acheta

amarensis

bimaculata

. moris

Acliyrantlies aspera

Aciagrion pallidum

hisopa .

Acilius sulaatus

Acomys dimidiatus

Acredula caudata .

alpina .

.

. . 850,

tepbronota . . 844, 862,

caudatus

Acrida turrita deserti

— turrita

AcrideUa miniata

nasuta

robusta

Acridiodea . .

Acridium continuum

Acridotheres albocinctus

jfrandis

803

gmgimanus

leucocephalus

melanosternus

tristis..98, 402, 560, 642,

796.

563,

215,

769,

540,

803,

810,

803,

702,

— tristis

melanosternus

Acrocepbalus agricola agricola

arundinaceus orientalis

zarudnyi. 850

869

721

722

722

722

137

138

801

943

92

92

219

218

769

789

769

770

515

543

543

903

320

846

863

863

863

803

803

810

810

812

810

807

702

702

852

701

701

646,

852

701

701

480

480

, 865

Acrocepbalus bistrigiceps

dumetorum .

.

coneinens

macrorbynchus

scirpaceus macronyx

stentoreus brunnescens

Acrocodia

indicus

Acrotylus insubricus

Acrydium segyptium

x\ctinodura daflaensis

— egertoni

egertoni

ripponi

kbasiana

kbasiana

ramsayi

ramsayi

radcliffei

ripponi

waldeni

Actiiiopteris diebotoma

Actinor

Actinura oglei

Aculeata

Adelura cgeruleocepbala

AdoHas dyrtea

Adoptea

^don galactotes familiaris

^<]gialitis alexandrina

dubia

-plaoida

^3<]gitbaliscus bonvaloti

bonvaloti

sbarpei

concinna

iredalei

manipurensis

— — pulcbeUus

talifuensis

erytbrocepbalus. 234,

ioschistus

leucogenys .

.

manipurensis

niveogularis .

.

NUMBBU.

.. 480

480, 558

.. 480

.. 480

850, 865

.. 480

.. 312

.. 312

804, 811

806, 811

.. 461

.. 460

.. 460

.. 460

.. 460

.. 460

.. 460

.. 460

.. 461

.. 460

.. 461

.. 517

215,219

.. 455

.. 816

714, 562

.. 889

215, 216

.. 847

.. 155

972

155

235

235

235

234

234

235

234

235

795

235

2.35

235

235

155, 802,

536,
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^githaliscus pulchellus

talifuensis

sharpei

^githalus

coronatus

Number.

.. 235

.. 235

.. 235

.. 95

.. 237

erythrocephalus erythrocephalus 95

- flammiceps

^githina nigrolutea

tiphia .

,

• tiphia .

.

zeyloniea

viridissima

479

464

940

464

464

464

Agama tuberculata.

.

Agiiocnemis pygmtea

Agrionini

Agrobates brunnescens

f. persica

galactotes familiaris

Agrodioma campestris minor

jerdoni .

.

Agropsar sturnina

Ailia coil a .

.

Ailurus

fulgens

-5Colopus thalassinus

tamulus .

.

strepens deserticola

strepens .

.

^romachus

indistinctus

jhora

804, 810 Alseraon alaudipes pallida

810, 812 desertoi-um

804, 810, 812
,

Alauda adamsi

arvensis

cinerea

cinerascens

dulcivox

804

215, 217, 218, 435, 437,

788, 790, 792, 793

106,

iEriia

..788

224, 225, 444

270, 509, 510

pseudo-tomentosa. 47, 507, 508, 510, 511

tomentosa .. 507, 508, 510, 511, 513,

515, 516, 517

^salon .. .. 280, 281, 295, 297

chicquera .

.

152, 280, 282, 297

regulus . . 280, 282, 295, 801

^thiopsar albocinctus .

.

. . • . 702

fuscus .

.

.

.

. . . . 560

fuscus .

.

• grandis—— infuscatus

^thostoma rostratum

-li^thorhynchus lafresnayei

^thriamantha

brevipennis .

.

Agama caucasica .

isolepis

nupta

pallida

persica

rubrogularis

rubrigularis

ruderata

— intermedia .

— japonica

leiopus

aus trails

bimaculata .

.

brachji'dactyla

campestris .

.

chendoola

cinerascens .

.

deva .

.

dukliunensis

grisea .

.

gulgula

australis

coelivox

gulgula

guttata

inconspicua

sala .

.

inconspicua

intermedia .

.

japonica

leautungensis

leiopus

longipennis .

.

malabarica .

.

106.

Ixxvii

NUMBEK.

..647

..542

..147

.. 480

..866
. . 479, 866

.. 7.39

..738

..700

..161

..527

..527

..739

..400

..742

107, 108, 799

..106

105, 740, 858

. . 107, 108

. . 106, 740

..740

..741

..741

..740

..741

.. 739

..743

..740

..743

..741

..744

107, 403, 741

..741

..741

. . 105, 741

105, 107, 741

..741

..741

..741

.. 740

..740

..743

..741

..741

.. 743



Ixxviii INDEX OF SPECIES.

Alauda penicillata .

raytal

— sala .

.

triborhyncha

leiopus

.

. trivialis

Alaudula adamsi .

.

persica

seebohmi

raytal raytal

adamsi

minor persica

seebohmi

Alcedo

athis pallassi

ispida

pallassi

567,

Alcippe brucei •

bourdilloni

fratercula .

.

phseocephala phseocephala

harringtonise

. davisoni

magnirostris

magnirostris

nigrifrons .

.

nepalensis nepalensis

fratercula

yunanensis

brucei

phayrei

phayrei

Alectoris grseca

chukor

pallida

Algse

Allium cepa

Allactaga indica

bactriana

hotsoni .

.

Allotrius intermedins

Alnus

Alona costata

guttata

rectangula .

.

Number.

.. 740

.. 742

.. 741

.. 107

.. 107

.. 738

.. 799

.. 742

... 742

.. 742

.. 742

.. 742

.. 742

.. 402

.870

942

870

455

456

456

455

455

456

455

455

456

455

455

455

455

455

455

Alonella excisa

Alophoiscus phseocephalus

Alseonax latirostris .

.

muttui

ruficaudua

Alsocomus elphinstoni

pulchricollis

850

799,

454,

845, 847,

179,

315,

835,

835,

110

145

278

180

318

183

318

464

849

839

839

839

Number.

. . 836, 839

..466

560, 706, 943

. . 706, 943

. . 706, 943

..943

..153

. . 59

. . 59

. . 59

. . 59

.. ..59
. . 59

- no

wynnei

Alucurus striatus .

.

Alysicarpus .

.

Amadina leucogastra

Amandava .

.

amandava amandava.

flavidiventris

Alticola acrophilus .

.

albicauda .

.

blanfordi .

.

cricetulus .

.

montosus . . . . .

.

roylei

stoliczkanus

stracheyi . . . • . . . . 59

.. 59

.. 468

.. 518

.. 725

.. 725

. . 725

.. 725

..518

..518

..887

..887

..164

..154

..160

..160

..160

..647

..119

.. 745,746

..746

376, 514, 518

..278

Amaranthus

polygamus

Amathusia amythaon

phiddipus

Amauronis akool

phoenicurus

Ambassis baculis

nama

ranga

Ambliocephalus monticola

Amblystoma persimile

Ambulyx

phalaris .

.

Ammannia
baccifera

multiflora

desertorum

Ammomanes cinctura zarudnyi .

.

deserti

fraterculus .

.

(fraterculus) ?

phcenicuroides

278

47

743

857

857

844

743



INDEX OF SPECIES.
Ijxix

NXTMBBR,

Ammomanes desertorum . . . . . . §45
griseogularis griseogularis . . 848

phoenicura phcenicura . . 743

zarudnyi . . 74.3

phoenicuroides .

.

. . 799
Ammoperdix bonhami 801 880

griseogularis griseogularis . . 880

ter-meuleni 845, 881

Ampittia .. 215, 216, 218, 222, 433, 435, 437,

439, 442, 447, 788, 789, 792

diosco rides ..224, 225, 439, 444, 447

gola

maro

Ampelicpps coronatus

Amphipnous cucliia

Ampulex assimilis .

.

gratiosa .

.

Anabas scandcns .

.

Anacardiaccoe

Anadebis diademoides

Anaphaeis mesentina

Anas acuta .

.

boscas

boschas

crecca crecca .

.

platyrhyncha platyrhyncha

penelope

Anax

guttatus

immaculifrons

Ancistroides

Ancistrodon himalayanus

Andropogon annulatus

• iwarancusa

sorghum

Angonyx

sculpta

testacea

testacea

Anogeissus rotundifolia

Anoplius

Anoux-osorex

squamipes

Auorthura neglecta

Anostomus oscitans

.. 788

212, 788

.. 700

.. 161

.. 821

.. 821

.. 161

.. 45

.. 886

.. 641

.. 875

157, 802

.. 875

.. 875

.. 875

.. 875

.. 255

.. 540

.. 540

215, 216

.. 647

276, 278

510, 511

.. 519

748, 749

749

748

Anser

ferus .

.

indicus

rubrirostris

Antilope

— cervicapra

— subgutturosa

Anticharis linearis

glandulosa, var. cserulea

Anthipes moniliger

moniliger

- leucops

- submoniliger .

.

olivaceus .

.

poliogenys

Anthoscopus pendulinus

Anthracoceros albirostris

— coronatus

Anthus blakistoni

campestris

Number.

.. 875

.. 157

146, 157

.. 157

.74, 84, 533

84, 169, 186, 189,411,

533

579

.. 512,516

.. 512

.. 706

.. 705

.. 706

.. 706

.. 706

.. 706

.. 863

844, 863

950, 951

.. 942

.. 739

persimilis.

campestris

cockburnise

cervinus

coutelli

leucophrj's cockburniae

jerdoni .

.

captus .

.

maculatus .

.

malayensis .

.

nilghiriensis

pratensis

japonicus

— richardi

748

47

820

525

525

558

637

richardi

malayensis

rufulus

striolatus .

rosaceus

roseatus

rufulus

similis

spinoletta

.. 739

.. 739

.. 738

739, 858

.. 739

., 738

104, 738

.. 738

565, 738

.. 739

.. 738

.. 858

.. 739

.. 738

.. 738

.. 739

.. 739

.. 738

.. 5()5

.. 739

565, 739

565, 798

.. 798



Ixxx INDEX OF SPECIES.

Anthus spinoletta coutelli

.
— blakistoni

japonica

— striolatus

— tiivialis

— harringtoni

— maculatus

— trivialis .

.

Aonyx
cinerea

Apatura osteria

Aplinseus bracteatus

concanus .

.

elima

fusca

bimalayanus

ictis

khurdanus

lazularia .

.

lobita

lunulifera .

,

— maximus
orissana .

.

seliga

syama
— trifurcata .

.

vulcanus .

.

uniformis .

.

— zoilus

zebrinus .

.

Apodemus .

.

speciosus Orestes .

.

sylvaticus

rusiges

witberbyi

Apostictopterus

Appias lade lalassis .

.

=— lalage lagela

lyncida hippoides .

.

indra

melania adamsoni .

.

Apterogyna olivieri .

.

Apus asiaticup

dukianus

granarius

Number.

.. 739

104, 739

.. 739

.. 738

.. 565

.. 738

.. 104

.. 738

.. 527

.. 527

.. 888

.. 86

.. 86

.. 87

.. 87

.. 86

87, 642

.. 87

.. 86

.. 86

.. 87

.. 87

.. 86

.. 86

.. 86

.. 87

.. 86

.. 87

.. 86

.. 86

.. 533

.. 504

.. 574

.. 533

574, 575

215, 216

• .. 896

.. 897

.. 896

.. 896

.. 896

.. 817

836, 837

.. 837

. 836, 837

Apus numidicus

Aquila bifasciata

cbrysaetus

beliaca

vindbiana

568

Arachnecbtra asiatica

longirostris

zeylonica

Aratomys

Arboricola .

.

atrogularis

— batemani

brunneoTJecta

Number.

837, 838

568, 800

846, 952

568, 953

568, 800

.. 566

.. 941

.. 941

.. 185

.. 651

.. 652

.. 657

..652

154, 652

.. 652

— mandellii

— olivacea v. torqueola .

— rufogularis . . 154, 660, 663

rufogularis . 652, 660

tickelli . . . . 652

internaedia 652, 663

— torqueola . . 652, 658, 663

batemani . . 652, 657

millardi . . 652, 658

torqueola 852, 657, 658

, 653— torqueolus

Arboropbila olivacea

rufogularis

—^ torqueola

Arctogallidia

millsi

leucotis

Arctictis

binturong

Arctomys

Arctonyx

coUaris

Ardea cinerea

msignis

manillensis

purpurea

Ardeola grajd

ralloides

Ardetta cinnamomea

Argcmone mexicana

Argya caudata

.. 652

.. 660

..652

.. 526

.. 600

526, 600

.. 626

.. 526

.. 185

.. 527

.. 527

802, 874

.. 846

156, 411

.. 156

850, 874

157, 572

.. 874

.. 157

.. 518

656, 795



INDEX OF SPECIES. Ixxxi

Argya caudata caudata

caudata huttoni

earli .

.

gularis

longirostris

subrufa

Arhopala amantes .

.

dascia

ellisi

ganesa

—— watsoni

Ariagona

Aristida

funiculata

hirtigluma

hystricula

mutabilis .

Ai'istolochia .

.

bracteata

Amebia hispidissima

Ametta .. 215, 217,

vindliiana

ogygia

Arreaga

blighi

Arrhenotrix .

.

Artemia salina var. arietina

Artiodactyla

Artocarpus integrifolia

Arundinax canturians

Asarcornis scutulatus

Ascomorpha sp.

Asellia tridens

murraiana

Asparagus racemosus

Asphodelus tenuifolius

Aspidoparia morar .

.

Asplanchna

Aspidura brachyorros

. tiachyprocta

Astictopterus .. 215,216,

quadripunctatus

. — olivascens .

.

Asio accipitrinus

Astur

11

514 515, 516,

509,

510,

513,

510,

277,

219, 411,

223,

NUMBEK.

246

246

246

246

246

246

642

89

89

89

89

767

517

516

517

517

512

45

518

509

435

444

223

459

721

86

836

72

942

Number.

432,

224,

315,

186,

218,

489

157

836

326

327

515

277

160

836

412

412

219

89

89

942

133

Astur palumbarius

badius

Atella phalanta

alcippe alcipoides

Athene brahma

noctua

bactriana

Atherurus

assaraensis

inacrourus— tionis

Athymygynea

ambra

Atractaspis wilsoni .

.

andersoni

Augiades

Axis

axis

axis

ceylonensis

nudipalpibra .

.

zeylanicus

Azadirachta indica



Ixxxii INDEX OF SPECIES.

Bandicota .

.

—— elliotana

malabarica

savilei .

.

NXJMBEB.

.. 530

..530

530, 548, 552

..530

Baoris (Telicota) . . 211, 215, 216, 217, 222,

433, 435, 437, 441, 445, 447,

780, 786, 787, 788, 790, 791,

792, 793

. bada 224, 225, 786

canaraica 224, 225

—— conjuncta .

.

. . 224, 225, 787

colaca . . . . 224, 225, 787

farri . . . . 224, 225, 446, 447, 787

kumara .. .. 224,225,787

mathias . . . . 224, 225, 787

seriata 224, 225

subochracea .

.

. . 224, 225

522

darjelingensis .

.

. . 522

. .215, 216, 218, 219, 222, 432, 435,

439, 447, 789, 790, 792, 793

Barbastella

Baracus

hampsoni .

.

Barbus

cainaticus .

.

chagunio

chola

conchonius

diikai

hexagonolepis

• hexastichus .

.

sarana

seich

tor .

.

Barlius bendelisis .

.

barna

• bola

.224, 225, 445, 789

161

959

160

.. 160

160

160

. . 957, 958

160

160

177

160

160

160

160

.506, 515, 516, 517

515

Belomys trichotis .

.

Belone caneila

Belostoma indica .

.

Bembex bicolor

bidentata .

.

mediterranea

oculata

Bergia

ammannioides

odorata

Bhringa remifer tectirostris

tectirostris

Bibasis . . 215, 216, 217,

223,

Bibos

banteng

birmanicus .

frontalis

gaurus

——• gauru;

hubbacki

—— sondaicus

readi .

.

Biduanda

fabricii

NtTMBER.

..528

... 160

..973

..823

..823

..823

..823

..518

..278

. . 278, 513

..475

..475

222, 435, 436, 778,

783, 790, 791, 793

224, 444, 783, 784

73, 74, 533

. . 74

74, 75

74, 75-.

74, 533

74,75

74, 75

hypoleuca

martina

thesmia

Bignoii

Bindahara

phocides

Barleria acanthoides

hochst«tteri

prionitis .

.

.

.

.

.

. , 515

var. diacantha .

.

506, 514

Bauhinia purpurea .

.

.

.

. . 958

Baza, lophotes .

.

.

.

.

.

. . 152
—— jerdoni .

.

.

.

.

.

. . 152

Belomys . . .

.

.

.

.

.

. . 528
•

—

pearsoni .

.

.

.

.

.

501, 502

.. 74

74, 75

.. 87

.. 87

.. 87

.. 87

.. 87

.. 45

.. 26

.. 87

.. 87

.. 87

.. 972

.. 757

.. 761

.. 761

.. 760

.. 760

514,

517

765

765

Boerhaavia diffusa . . 509, 512, 514, 517, 518

areca

sugriva

Bitis arietans

Blarinella wardii

Blatta

orientalis

Blattella

germaruca

Biepharis sindica . . 509, 510, 512, 513,

Blepliaropsis

mendica



INDEX OF SPECIES.

Number.

Boerhaavia verticillata var. diacantha

Bolivaria

biachyptera

Bombax malabaricum

Boselaplius .

.

tragocamelus

Bosmina longirostris

Botaurus stellaris .

.

. . 157,

Botia dario .

.

geto .

.

Bouchea marrubifolia

Brachydiplax

farinosa

gestroi

indica

sobrina

Brachypodius cinereiventi

criniger

fusciflavescens

Brachypternus aurantius

Bracliypus gularis .

.

leucogenys

poieocephalus

xantholiemus

Brachypteryx albiventiis

• atriceps

hyperythra

nepalensis

— nigricapitat

palliseri

rufiventris

stellatus

Brachytemis
atriceps

gestroi

Bradinopyga geminata

Breweiia latifolia .

.

Britomartis .

.

Bubalus

bubalus

bubalus

macroceros

fulvus

Bubo bengalensis .

.

—— bubo nikolski

. . 515

.. 764

.. 764

.. 965

73, 83

.. 83

835, 839

802, 846, 875

.. 161

.. 966

.. 516

496, 497

.. 673

494, 498

.. 498

.. 673

.. 472

.. 466

.. 472

566, 941

.. 471

.. 469

.. 472

.. 471

.. 715

.. 456

.. 715

.. 716

.. 453

.. 481

.. 716

.. 715

.. 494

.. 956

.. 494

.. 542

508, 512

.. 86

73, 75

.. 75

75, 76

75, 76

75, 76

.. 799

846. 872

Bubo bubo turcomanus .

.

Bubuleus coromandus

Buchanga annectens

leucogenys

Buchephala clangula clangula

Budorcas

taxicolor .

.

taxicolor

whitei .

.

tibetana

Budytes citreoloides

leucocephala

raelanogriseus

taivanus

Bufo

• melanostictus

stomaticus

peninsularis

—— parietalis

Bullis

buto .

,

Bungarus caeruleus

candidus

ceylonensis

fasciatus .

.

lividus

niger

sindanus

Buiara

gomata

Burhinus cedionemus

astutus

Butalis muttui

Butea

frondosa

Buteo

ferox .

.

desertorum .

tiununculus .

Butoroides javanica

Ixxxi

Number.

872

157

473

474

875

73,82

758

83

83

83

738

737

737

737

. . 125, 127

. . 119, 159

125, {/A, 127

. . 126, 127

..126

. . 86

. . 89

..647

..159

..412

..159

..159

..159

..647

..222

..443

..877

..877

..706

..178

. . 178,179

..110

.. 569

. . 152, 569

..110

. . 157,411



Ixxxiv INDEX OF SP£C1ES.

Caccabis chukar

melanocephala

Caconeura annandalei

Cadaba indica

Callacanthis burtoni

CalamantheUa vollitans

Calamus

Calamoherpe eoncinens

Calandrella acutirostris acutirostris

— tibetana

tibetana

brachydactyla brachydactyla,

longipennis

dukhunensis

NXJMBEB.

570, 646, 801, 880

. , 190, 191

.. 543

..511

.. 729

..482

..220

..480

.. 742

.. 742

566, 742

741

741

Callene albiventris

frontalis

• rufiventris

Calliana

pieridoides

Callichrous bimacuJatus

pabda .

.

CaUigonum .

.

polygonoides

Calliope calliope

^ cruralis

pectoralis .

.

pectoralis .

.

confusa

tschebaiewi

tschebaiewi

.. 741

.. 715

.. 714

.. 715

214, 218

.. 220

.. 161

.. 161

508, 509, 510, 511

276, 508, 513

, 713

Calliptamus itaUcus

Callophis macclellandi

Callosciurus .

.

atrodorsalis

.. 716

100, 713

143, 713

.. 713

.. 713

.. 713

807, 811

186, 647, 972

773, 775, 776

. . 529, 776

529, 776

774, 776

601, 775

502, 601

.. 502

.. 502
crumpi .

.

. . 529, 774, 776
epomophorus davisoni 529, 776
erythraeus, 411, 646, 773, 774,

776

shanicus

bhutanensis

castaneoventris

aquilo .

.

bonhotei

gloveri

Number.

Callosciurus erythraeus aquilo . . 775, 777

crotalius 529, 775, 77''

erythraeus . . 77<)

— erythrogaster . . 77ii

— kinneari 529, 775, 77'/

nagarum . . 529, 775,

777, 97;

punctatissimus . . 77(i

. . 775, 77fi

.. 774;

529, 554, 77(1

.. 601,77fi

. . 774, 111

. . 502, 77(

.. 774:

.. 52f

.. 52t

.. 52J

.. 52f

..52^

.. 52e

.. 52S

.. 52f

. . 315, 32C

.. 58C

. . 315, 32C.

..801

.. 69S

. . 642, 643

..412

..412

158, 956, 972

..493

.. 511,514

270, 507, 510, 513

217, 222, 792, 793

. . 445, 4-17

. . 446, 447

. . 446, 447

. . 446, 447

. . 354, 355

..354

..354

..354

..354

wellsi

erythrogaster .

.

—— ferrugineus

-— gordoni

punctatissimus

quinquestriatus—- sladeni

careyi .

.

fryanus

harringtoni

millardi

rubex .

.

shortridgei

sladeni

stevensi

Calomyscus baluchi

bailwardi

hotsoni

Caloptenus similis .

Calornis chalybeius

.

Calotes

liolepis

nigrilabris

versicolor .

Calothemis acigastra

Calotropis

procera

Caltoris

colaca

conjuncta

kumara

seriata

Calysisme (Mycalesis)

evansii

mineus

porseus

perseoides



INDEX OF SPECIES. Ixxxi

Calysisme rama

subdita .

\'isala

Caniaoinia .

.

— gigantea

harterti .

harmandi

"Camseleon calcaratus

Camena
» argentea

deva

^ gada
* lucida

^ cippus

• minturna

NUMBEK.

.. 354

.. 354

.. 354

.. 257

257, 258

258, 259

.. 259

.. 647

.. 86

.. 86

.. 86

.. 86

.. 86

.. 86

.. 86

.. 179

.. 559

melanochista . 696

intermedia . . 696

melanoptera . 696

696

697

.. 696

527

317, 333, 334, 577, 580

334

. . 332, 333

. . 547, 646

527

527

527

. . 333, 410
i

. . 527, 547

314, 318, 527

. . 62, 63, 533

. . 63, 64, 533

63

castaneus .

.

. . 64

plumbescens 63, 64, 533

. . 63, 64, 533, 554

'anthocamptus staphylinus ..835,836, 841

'apparis 513

decidua . . 276, 507, 509, 510, 511,

513, 514, 515

.. 2I4l

Camponotus

Dampophaga melanochista

sykesii

terat .

.

timbriata nealecta

aureus

aureus .

.

hyaena

indicus

indicus

kola

lanka

lupus .

.

naria .

.

pallipes

)annomys

badius .

.

castaneus

pater

^apila

I

Capra

asgagrus

— a^gagrus

blythi 322, 346,

blythi .

.

falconeri

falconeri .

.

cashmiriensis

megaceros .

.

jerdonl

chialtanensis

hircus

blythi

sibirica

wardi

skyn .

pedri .

filippii

Capricornis

bubalinus

sumatrensis

Caprimulgus

segypticus

asiaticus

asiaticus

minor

europaeus

Number.

73,78

78, 578

.. 346

410, 578,581

.. 78

.. 78

.. 79

.. 79

.. 79

.. 79

.. 79

.. 78

78, 578

.. 78

.. 78

.. 78

.. 79

.. 79

73, 80, 533

.. 80

.. 80

thar .

.

80, 81

rodoni . . 80, 81

milne-edvvardsi. . 80,

81, 533

jamrachi .. 81

humii .

.

. . 81

rubidus .

.

. . 81

363

370

..364, 370, 403, 949

.. 367

indicus

europeeus .

unwini

indicus

kelaarti

—
- jotaka

~ macrurus nipalensis .

albonotatus

mahrattensis

monticola 364,

.. .367

365, 949

. .. 365

365, 370

364, 949

.. 364

.. 364

.. 364

369, 949

.. 369

364, 366,

369, 370

368, 949



Ixxxvi INDEX OF SPECIES.

Capriruulgus macrurus

— nepalensis

Caprolagus

nubicus

unwini

Caprona

hispidus

ransonnetti

Carcharodus

Cardiospermum

Carduelis burtoni .

.

cannabina cannabina .

fringillirostris

camceps

carduelis

camceps

orientalis

subulata

— carduelis

— harmsi.

— loudoni.

— volgensis

— major

— sharpei

846,

850,

elegans brevirostris

— major

— minor 853,

nipalensis

orientalis .

.

spinoides

Carpodacus dubius

edwardsi

erythrinus

roseatus

grandis

mongolicus .

.

rhodochlamys

grandis

rhodochroa

ripponi

rubicilla severtzovi

thura .

.

severtzovi

vinaceus

Number.

.. 364

.. 369

.. 366

364, 949

.. 69

.. 69

782, 785

.. 785

216, 219

.. 515

.. 729

.. 853

.. 853

729, 798

.. 729

.. 854

.. 729

.. 854

.. 853

853, 854

853, 854

.. 854

729, 854

.. 846

.. 853

.. 729

854, 882

.. 853

.. 729

.. 854

695, 730

.. 727

.. 728

564, 941

.: 729

.. 728

.. 729

.. 101

101, 102

.. 103

.. 728

.. 729

.. 727

.. 729

.. 728

Carpospiza brachydactyla

Carpophaga sena .

.

sena

Carryophyllacea

Carsarca rutUa

Cassia obovata

Castalius rosimon

Catapoecilma elegans

major

myosotina

moorei

Catreus waUichi

Catopsilia crocale .

florella .

pomona

pyranthe

scvlla

146 157

Number.

845, 855

943

152

45

802

511

642

87

87

87

87

570

897

897

897

897

Ceblepyris melanoptera .

.

.

.

• • 696

Cedrus deodarus .

.

.

.

• • • • 294

Cel^norrhinus 218, 220, 221, 222,224, 434, 440,

442, 782, 784, 788, 792, 793

. ambareesa 223, 224, 784, 785

——- area .

.

——— fusca

~ leucocera . . 223,

Cenchrus catharticus

Centropus sinensis .

.

Cephalopyrus

flammiceps

Ceramodactylus dorige

Cerastes cornutus .

.

Cerceris annexa

bupresticicla

capitata

— dacica

magnifica.

— emarginata

insignis

lutea

—— subimpressa

spinipectus

Cercocebus .

.

Cercomela fusca

223, 224

784, 785

224, 784, 785

509, 510, 511

.. 940

.. 466

479, 558

.. 351

.. 350

.. 823

.. 822

.. 823

.. 822

.. 822

.. 822

.. 822

.. 822

.. 822

.. 822

.. 814

.. 711



INDEX OF SPECIES.

Cercopithecus mulatta

Ceriagron coromandelianum

Ceriodaphnia reticulata

Certhia familiaris hodgsoni
-— khamensis
— _— nipalensis

— hodgsoni

- himalayana

discolor

himalayana

vunanensis

- mampurensis

discolor

victorise

khamensis
— manipiirensis

muraria

nipalensis .

.

stoliczkse .

.

victorise

yunanensis

Cetacea

Cettia cetti oriental is

cettoides

cetti

— cettoides

Cethosia bib lis

hypsea hypsina

Cervus

affinis

hanghi

kashniirianus

macneilli

Cervulus

muntjac

fese .

.

Ceryle lugubiis

varia

Chserocampa olivacea

castor

Chait^ris grandis

Chsetornis locustelloides

Chsetura indica

nudipes .

.

Chaimarrornis leucocephala

Number.

.. 668

.. 542

835, 836, 838

.. 476

,. 477

.. 476

.. 476

476, 558, 795

96, 476

.. 476

.. 477

.. 477

.. 477

.. 477

.. 477

.. 477

.. 477

.. 476

.. 477

.. 477

.. 476

.. 313

844, 864, 865

490, 864, 865

.. 864

.. 490

.. 893

.. 893

302, 306

.. 306

306, 307

306, 307, 971

306, 307

.. 302

.. 302

.. 302

.. 567

.. 940

.. 753

.. 753

.. 706

.. 483

942, 972

.. 631

.. 712

Chalcoparia .

.

Chalcophaps indica

Chaptia tenea

senea

malayensis

malayensis

Chapra

mathias

subochracea

217.

Chara

Chaiadrius alexandrinus

• asiaticus

dubius

fulvus .

.

Charana

Charaxes aristogiton

fabius sulphureus

polyxena hierax

Charearodus

Charmion

Chatarrhoea gularis.

.

Chauielasmus streperus

Chela gora . •

Chelidon cashraeriensis

kashmiriensis

urbica

whiteleyi

Chelidorhyx hypoxantha

hypoxanthum

Cheliones hurrianoe collinus

Chelonia mydas

Cherita freja

pseudojaffra .

.

Chibia hottentotta hottentotta

Chimarrogale

— himalaica

styani

Chimarrhornis leucoccphalus

Chionospire blanfordi

ruficolhs

-— nivalis adamsi

alpicola

mandelli

Chiropodomys

peguensis

Ixxxvii

Number.

.. 465

153,943

.. 940

.. 475

.. 475

.. 475

222, 792, 793

446, 447

446,447

.. 278

.. 878

. 877

8.50, 877

.. 155

.. 86

.. 888

.. 888

.. 888

.. 215

.. 218

.. 246

.. 157

.. 161

.. 734

.. 565

.. 104

.. 735

.. 98

561, 708

315, 319

923, 956

.. 87

.. 87

.. 475

.. 525

.. 525

.. 7.57

561, 797

.. 732

.. 732

.. 732

.. 732

.. 732

.. .5.32

.. 532



Ixxxviii INDEX OF SPECIES,

Chloris chloris chloris

pallida

Chlorion (Sphex) semenowi

(Palinodes) melanarius

argyrius

Chloroneura quadrimaculata

Chloropsis aurifrons aurifrons

davidsoni

' inornata

cyanopogon

hardwickii

hardwickii

icterocephala chlorocephala

jerdoni .

.

malabarica

zosterops

Ntjmbek.

Chiroptera .

.

.\ • • .... 521

Chitra indica .

.

.

.

.

.

. . 158

Chlaydomanas nevaUs .

.

.

.

. . 640

Chleuasicus ruficeps var. atrisuperciliaris. 238

853

514

822

822

822

544

465

465

465

465

465

465

465

.. 465

.. 940

.. 465

.. 524

.. 524

.. 806

811, 812

.. 941

.. 730

.. 730

.. 730

.. 159

.. 92

835, 836, 839

.. 452

.. 947

845, 874

.. 874

156, 874

.. 263

.. 714

.. 459

.. 239

.. 242

.. 244

.. 240

.. 461

Choerephon .

.

plicatus

Chrotogonus .

.

homalodema

Chrysocolaptes gutticristatus

Chrysomitris thibetana thibetana

ambigua

thibetana

Chiysopelea ornata

Chrysophanus

Chydorus sphsericus

Chrysomma altirostris

Cicer arietinum

Cioonia alba

cicona

nigra

Cimacinia gigantea

Cinclidium frontale

Cinclosoma capistratum

coerulatus

erythrocephalum

lineatum
-— moniligera

nipalensis

Cinclosoma oceUatum

variegatum

Cinclus asiaticus

—
- cinclus kashmiriensis

pallasii tenuirostris

souliei

kashmiriensis

tenuirostris

Cioides intermedius

Circaetus gallicus .

.

Circus

sex'uginosus .

.

cyaneus

macrurus .128,

Cirrhina reba

Cirrochroa fasciata.

surya

mithyla .

orissa

Cissa chinensis

chinensis

ornata

Cistanche tubulosa

Cisticola cisticola cursitans

erythrocephala

— tytleri tytleri

vollitans .

.

CitruUus colocynthis . , 277;

vulgaris

Cizara

— sculpta

Clematis

Clanis

titan

Clarias magur .

.

Cleome papillosa

Clerodendron

Clerodendron infortunatum

phlomidis .

Clerome arcesilans .

,

Clupea ilisha

Cobozoa rogenhaferi

Cocculus cebatha .

.

Cochoa

purpurea

Number.

.-. 241

..243

..563

..721

..721

..721

..721

..721

. . 94

186, 568, 800

!. 128

131, 569, 801

. . 130, 186

130, 131, 569

..160

..893

..893

. . 641, 893

..893

..642

..231

..231

276, 507, 510

..482

..481

..481

..482

507, 509, 611

510, 518, 519

..749

. . 749, 964

..849

..746

..746

..161

512, 513, 517

..511

..964

276, 510, 511

..887

..161

..809

..513

. . 465, 723

..721
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Number.

Clochoa viiidis

Coccothraustes carnipes

coccothraustes humii

—

=

humii

— — icteroides .

.

— melanoxanthuR

Ccelites epiminthia binghami

Coelbpeltis monspessulana .

.

moilensis

Coelomvs

— mayori

— bicolor

CoUembola apetera

Coladenia 222, 434, 440, 442

— dan

tissa

— indrani .

.

Coloenonhinus

Colacas collaris

monedula .

.

soemmeringii

Colletes nanus

Colias fieldi .

.

Colotis amata

Calais amatus

etrida

fausta

vestalis

Coluber cantoris

helena

— porphyraceus

radiatus

Columba leuconota

leuconota

, 784,

223,

livla intermedia

livia

intermedia

palumbus

lupestris .

.

402

Columbia livia

CoUurio erythronotus

lahtora

nigriceps .

.

tephronotus

12

.. 721

.. 726

.. 725

.. 725

.. 726

.. 726

.. 885

.. 349

.. 349

.. 532

.. 532

.. 532

.. 641

790, 792

.. 784

.. 784

224, 443

.. 790

.. 851

.. 851

.. 851

. . 824

.. 641

.. 641

.. 643

.. 641

.. 641

.. 641

.. 159

159, 972

647, 972

.. 159

.. 560

.. 145

.. 153

., 145

, 569, 801

877

145

845

692

692

692

693

Colymbetes striatus

Combretum ovalifolium

— extensura

Commiphora

mukul

Conchostroca

Conocephalus

buxtoiii

chavesi

fuscus

turanicus

japomcus

Conostoma gemodium

• gemodius

Conozoa rogenhoferi

Contia

collaris

coroncUa

modesta

Convolvulus .508,

— densiflorus

gracilis

Copera raarginipes

Cophanta

Copsychus saularis

saularis

musicus

ceylonensis

ceylonensis

Corracias affinis

___^ chinenais

garnilus .

.

garrulus

seraeaowi

____ . indica

oriolus

______ vagabunda

Coraphitesmelanolauchcn..

Cordia rothii

Cordulia

__ _ senea

Corchorus .

•

antichorus

Number.

..903

.. 786

. 783, 784

. 511,515

.. 516

.. 8.38

.. 765

..765

.. 766

. . 765

.. 765

..766

.237

..237

..804

.. 375

..348

..348

..348

513, 515, 516

47

47,516

.. 543

. . 86

.. 562

..714

.. 714

.. "l'>

.. 71-">

. . 955

..231

•847, 850. 870

..870

.. 870

. . 566, 799

..698

..231

..744

.. 513

.. 673

.. G""

..518

.. 512,513



INDEX OF SPECIES.

Cordulines .

.

Corone

palmarum .

.

(Telicota) palmarum

Corvus collaris

COrax

laurencei

tibetanus

umbrinus
corone orientalis .

.

coronoides .

.

andamanensis

:— culminatus

intermedius

levaillanti

comix cormx

sharpii

capellanus

culminatus .

.

frugilegus .

.

— tschusii

laurencei

levaillanti

ruficolis

erythrorhynchus

graculus

hottentottus .

.

insolens

intei-medius

leucolophus

macrorhynchus 294, 402, 555, 642, 794

939

794,

MUMBEK.

.. 673

.. 219

223, 438

.. 223

.. 230

845, 846, 850

229, 794

141,229
.. 229

.. 229

.. 229

.. 230

.. 230

141, 230
.. 229

850, 851

230, 851

.. 851

.. 230

795, 846, 851

230, 851

.. 229

.. 229

.. 229

.. 231

.. 233

.. 475

.. 230

.. 230

.. 240

monedula .

.

collaris

splendens .

.

zugmeyeri

insolens

pro'tegatus

sharpei

tibetanus

umbrinus .

.

Corythus subhimalchus

Cossjrphus caudatus

Cotile diluta

obsoleta

230,

Cotile riparia indica

sinensis

Coturnix communis
—

• coromandelica .

.

coturnix coturnix

(Ophrysia) superciliosa

Crabro (Inthomognathus)

brevis

schmiedeknechti

.. 795

141, 230

642, 795, 939

. 230

. 230

. 230

. 230

. 229

.229

. 232

. 727

. 246

. 735

,. 735

Crateropus cachinans

canorus .

.

delesserti

Cratilla metallica .

.

Cremnomys .

.

australis australis

siva

cutchicus

medius medius

coenosus

• ——— rajput

Creteus

Criniger burmanicus

griseiceps

ictericus

lonnbergi

pallidus grandis

tephrogenys burmanicus

tephrogenys

flaveolus

griseiceps

Cricetulus

alticola .

.

fulvus .

.

isabellinus

migratorius

phseus .

.

Cricetus

phcBus

songarus

Crocidura

cserulea .

.

ilnensis .

.

— perrotetti

portali .

.

Crocopus chlorogaster

Number..

.. 798

.. 402

154, 570, 947

154, 947

.. 880

.. 22

.. 824

.. 824

.. 820

.. 243

. . 556

.. 241

.. 673

.. 531

.. 531

.. 531

.. 531'

.. 531

.. 531

.. 531

215, 219

.. 466

.. 466

.. 470

., 470

.. 466

.. 466

.. 466

.. 466

.. 466

, 186, 187

57, 58, 59

.. 57

.. 57

321, 578, 580

.. 57

57, 970

57, 321

.. 59

329, 410, 525

.. 164

.. 317

.. 646

315, 317

171, 943



INDEX OF SPECIES.

NtJMBER.

Crocopus phcenicoptems phcenicopterus . . 152

Crocothemis .

.

. . . . . . 495

servilia, var. erythrsea . . 541

Crossiura , . . 214, 218

Crotalaria burhia , . 270, 274, 276, 507, 508,

509, 510.511,513,515

Crypsirhina cucullata . . . . . . 232

varians .

.

. . . . 232

821

487

487

487

487

487

488

487

488

796

487

487

Number.

Cryptochelus (Salius) bicolor

Crjrptolopha afl&nis

burkii burkii

tephrocephala

cantator

castaneiceps

fulviventer .

.

poliogenys .

.

ripponi

xanthoschista

jerdoni

xanthoschista

559,

560

405,

706,

xanthoschistos xanthoschi-

stos

Cuculus canoius .

.

. .403, 405, 567,

telephonus

micropterus

paradiseus .

.

saturatus

Culapa mnasicles .

.

Culcicapa ceylonensis

Culcipeta poliogenys

schisticeps

tephrocephalus

Cuon
• dukhunensis .

.

.. 186, 189, 527,

rutilans

Cupha erymanthis-lotis

Cupitha .. 215,219,220,221,222,433,

438, 778, 785, 786, 790,

_. - purreea . . 224, 225, 431, 445,

Curcuma

Curetis

acuta

angulata

buUs

96

872

143

567

475

567

354

941

487

488

487

527

646

527

893

435,

793

447,

785

786

90

90

90

90

Curetis dentata

felderi

gloriosa

paracutta .

.

phcedrus

saronis

nicobarica

gloriosa

sperthis

stigmata

thetis

Curruca languida

palhda

Cursonia crispifrons

Cuisorius coromandelicus

gallicus

Cuscuta hyalina

Cutia nepalensis

Cj^anops asiatica

Cyamopses psoralioides

Cyanecula abbotti .

.

suecica

paUidogularis

90

90

90

90

90

90

90

90

90

90

90

483

483

4.54

411

877

276

463

566

519

713

797

713

234Cyanistes cyanus var. tianschanicus

Cyanodermaerythropterum erythroptcrum 457

Cyanosylvia suecica abbotti

_ suecica

paUidogularis

cyanecula abbotti

Cyclops affinis

agilis

— albidus

bicolor

bicuspidatus

buxtoni

crassus

diaphanus .

leuckarti

languidus

lubbocki

minutus

. nanus

panamensis .

.— sti-ennus

143, 144

.. 713

143, 713

.. 713

.. 840

835, 840

.. 840

.. 840

.. 840

.. 840

.. 840

840,841

.. 840

.. 840

.. 840

.. 840

.. 840

.. 841

.. 839
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Cyclops vicinus

vernalis

viridis

Cyclemys dhor

Cygnus cygnus

musicus

Cynselurus jubatus

Cynamolgus

Cynonycteris amplexicaudata

Cynopterus

brachiotis angulatus

sphinx .

.

546,

sphinx .

.

gangeticus

Cynthia cardui

erota

Cyornis astigma

banyumas tickellise

cyaneus

dialilgema

erythacus hodgsonii

hyperythrus

leucomelanurus

cerviniventris

• leucomelanurus

magnirostris

melanoleucus melanoleucus

westermanni

.

oatesi

olivacea

pallipes hainana

pallipes

poliogenys .

.

rubeculoides

saphira

superciliaris

• tickellise

unicolor unicolor

• infuscata

Cypa

decolor -

decolor.

Cyperus arenarius .

Cjrpris pubera
— virens

277, 506,

Number.

835, 839

836, 840

840, 836

.. 158

.. 875

.. 875

397, 398

.. 814

.. 315

. . 522

.. 522

550, 646

522, 971

.. 522

.. 50

.. 892

.. 704

.. 705

.. 703

.. 705

.. 703

.. 703

.. 560

.. 703

.. 703

.. 705

.. 704

.. 704

.. 704

.. 706

.. 704

.. 704

.. 706

560, 704

.. 704

560, 703

.. 705

.. 704

.. 704

.. 747

.. 747

.. 747

509, 511

836, 843

.. 836

Number,

Cyprinotus dentatomarginatus
— — incongruens

Cypselus affinis

apus pekinensis

marwitzi

indica

pacificus .

.

melba

rustica rustica

savignii

transitiva

Cyrestis atosia

irmse

mcenalis

nivea

nivalis

nivea nivalis

peria^nder

peraka

risa

rahria rahriroides

thyodamus

Cyrthacanthacris notata

— ——

—

—— ornatipes

Cystigranathus

Dacalana

Dacnomys

millardi

Dsemia extensa

Dafila acuta

Daimio

milliana

Dalbergia rubiginosa

Danais aglea phormion

chrysippus .

.

eryx agleoides

gautama
——— limniace

—
_ melaneus

melanipus indicus

melissa septentrionis



INDJEX OF Sl'IJCIFS.

Danais plexippus .

.

septentrionis

• similis vulgaris

vulgaris

Danio

acquipinnatus

dangila

nilgirensis

rerio .

.

Daphne nepalensis

papyracea .

.

wallichia

Daphnia longispina .

.

———— lumholtzi .

.

17

magna

pulex

obtusa

Darpa

Dasilabris maura

Dasyornis locustelloides

Datura fastuosa

Daulias

Deiopea pulchella .

.

Delias aglaia beata

descombesi leucacantha

hyparete ciris

Delichon nepalensis

• uibica urbica

cashmeriensis

whiteleyi .

.

Dendrocitta assimilis

sinensis assimilis

bayleyei

frontalis

— himalayensis

leucogastra .

.

leucogaster .

.

NUMBEU.

884

896

883

884

161

160

160

903

160

178

177

177

835, 836, 838

835, 838

.. 838

.. 838

.. 836

.. 218

.. 819

.. 483

.. 518

.. 713

.. 960

.. 896

.. 896

.. 896

.. 735

.. 734

.. 734

.. 735

.. 232

.. 232

.. 232

.. 232

.. 232

.. 231

.. 940

rufa

sinensis himalayensis

vagabunda .

.

Dendrelaphis tristis

Dendrocopus auriceps

himalayensis

macii .

.

• major pselzami

555, 642, 795, 940

.. 232

.. 231

159, 621, 643

.. 566

.. 566

.. 566

.. 850

Dendrocopus sindianus

syriacus

Dendrocycna javanica

• fulva .

.

Dendronothus indicus

Dendrophis pictus .

,

proarchus

Deramas

jasoda

livens

Dercas verhueli palHdus

Dermaptera .

.

Derocoryx gibbosa .

.

Desmostachya bipinnata

Deudoryx

epijarbas

ancus

amatius

eryx

perse

• ghela

maseas

smilis

Diaptomus

skinncri

blanci .

.

chevreuxi

vulgaris

Dicei-orhinus

lasiotis

sumatrensis

sumatrensis

Dicotyladons

Dictioptera .

.

Dichoceros bicornis

Dicranopyga

Dicruras seneus

albirictus .

.

andamanensis

annectens annecteus

— siameusis

. -ater •• ..171,

- caerulescons

- cathoecus .

- leucogcnys

Number.

799

845

1.57

157

738

1.59

1.59

86

86

86

897

963

806, 811, 812

.. 279

2h. 28, 88

28, 88

.. 88

.. 88

.. 88

.. 88

.. 88

.. 88

.. 88

.. 88

836, 842

.. 841

841, 842

8.3.5, 841

;ilO, 311, 534

311

311

534

.. 44

.. 759

74, 942, 951

.. 260

.. 475

.. 474

.. 475

.. 473

.. 473

402, .558. 642

474, 940

.. 474

.. 474



INDEX OF SPECIES.

Dicrurus leucophseus disturbans .

.

hopwoodi .

.

— nigrescens .

.

—
• longicaudatus

stevensi

96

leucopygialis

longicaudatus

lophorhinus

macrocercus

macrocercus

albirictus .

cathoecus .

474, 558

minor

nigrescens

Diger arvensis

Dielis

Digenea cerviniventris

leucomelanura

leucops

Dimorpha monileger

Dinocharis pocillum

Dioscoria

Dipcadi erythroeum

Diplacodes .

.

trivialis .

.

Diplacina brevipennis

Diplax cora .

.

Diplometopon zarudnyi

Dipodillus

dasyurus

gleadowi

indus

Dipus loftusi

Dipsadomorphus cynodon .

.

gokool .

.

hexagonatus

— ^ jollyii .

.

-

—

—
• trigonata

Dipsas joUyii

Dipterocarpus tuberculatus

Discaglossus pictus .

.

Discophora celinde continentalis

tulia indica

474

Is'UMBEB.

.. 474

.. 474

.. 474

474

474

474

940

475

473

473

474

474

474

474

,955

518

819

703

703

706

705

836

788

510

269

541

261

266

352

530

339

410

410

530

336

186

159

159

972

972

647

964

121

887

277,

325,

338,

319,

159,

Dissemuroides andamanensis ,

.

dicruriformis

lophorhinus .

.

Dissemurus ceylonensis

paradiseus

ceylonensis

grandis

otiosus

malabaricus

— nicobariensis

paradiseus

rangoonensis

747,

Dissura episoopus .

.

Dociostaurus anatolicus

maroccanus .

.

———— genei

Doleschalia bisaltide pratipa

Doritis apollinus

Dremomys .

.

— lokriah lokriah

— bhotia .

.

803,

804,

macmillani

pernyii

rufigenys opimus

adamsoni

Dromolsea chrysopygia

Drupadia

Drymocatajjhus assamensis

cinnamomeus

fuscicapillus

nigricapitatus

tickelli tickelli

assamensis

Drvmochares sinensis

Drymcepus rufescens

Drymoeca blanfordi .

.

DrjTnoica valida

————~ jerdoni .

.

Drj^mophila velata

Dryobates auriceps

himalayensis

syriacus syriacus

— major
• poelzami

Dryomis pictus

Number.

.. 475

.. 475

.. 475

.. 476

.. 940

.. 476

.. 476

. . 476

.. 476

.. 476

.. 475

.. 475

.. 572

810, 812

810, 812

810, 812

.. 892

.. 412

528, 773

.. 528

.. 528

.. 528

503, 528

.. 528

.. 628

.. 711

.. 87

.. 453

.. 453

.. 453

.. 453

.. 453

.. 453

.. 716

.. 491

.. 491

.. 491

.. 491

.. 707

.. 108

.. 108

.. 871

.. 871

.. 871

.. 646



INDEX OF SPECIES.

i
pryonastes chinensis

coerulatus kaurensis .

.

—
• ccerulatus

. subcoerulatus

gallanus

kaurensis

nuchalis

ruficoUis

— sannio .

.

Dryophis mycterizans

prasinus .

.

Ducula cuprea

giiseicapilla

insignis insignis

Dumetia albigularis abuensis

— — albigularis

— hyperythra

Dunieticola intermedia

major .

Dupetor flavicollis .

Duplicidentata

Duroniella fracta .

Dvstiscus marginalis

Number.

.. 239

.. 239

.. 239

.. 239

.. 240

.. 239

.. 239

.. 239

.. 239

159, 972

159, 647

.. 943

.. 411

.. 152

.. 451

.. 451

.. 451

.. 480

.. 480

.. 157

.. 66

803, 810

.. 903

Echis carinata

— coloratus

Eclipta erecta

Edela ruficeps

Edentata

Edolii.s grandis

• rangoonensis

Eetion

Egretta alba

garzetta

Elachistodon westermanii

Elachura hoplonota

punctata . .

Elaneus seruginosus

caeruleus .

.

cyaneus
— macrurus .

.

621, 647, 972

. . 190, 972

277, 278, 518

..481

..312

..476

..475

. . 215, 216

..874

..874

..159

..478

..478

..152

152, 568, 943

..152

.. 152

Elaneus melanoleucus

Elaphrornis .

.

palliseri

Elatinacese .

.

Elephas

maximus .

.

maximus

zeylanicus

Eleusine

aristata

aegyptica

funiculata

hirtigluma

flagellifera

Elionurus hirsutus .

.

Elis (Triclis) 6-maculata

-— (Dielis) marginella

eriophora

Ellobius

———- fuscicapillus

Elymnias cottonis obnubila

—•— dara dsedalion

hecate

fraterna .

,

Number.

..152

..459

..481

. . 45

..312

..312
..312

..312

507, 510, 515

..512, 513, 516, 517

..512, 513,516, 517

517

517

517

5J0. 511

819

819

819

57, 62

62, 321

886

hypermnestra tinctoria

nialelas saueri

merula

nesaka cortona .

.

• penanga chelensis

- timandra

- undularis

Emballonura

monticola

Emberiza

arcuata .

.

aureola .

.

buchanani

calandra

• cala.ndra

cia

— godlewskii .

.

— par .

.

- — per

• —- stracheyi

733, 847

845, 856

798, 847, 848

vunanensis

88

88

886

886

88

887

887

886

886

524

524

403

733

734

856

734

7.34

794

733

856

733

104, 733

733



XCVl INDEX OF SPECIES.

Number.

Emberiza citrinella erythrogenys. 734

erythrogenys

fucata

.
. fucata

arcuata

— godlewskji

^ hortulana .

.

. — huttoni

leucocephala

_ luteola

. melanocepliala . .734, 845,

. — melanops .

.

. pusilla

pyrrhuloides kore

— rutila

schoeniclus

- schoeniclus. .733,

spodocephala

spodocephala

melanops .

.

stewarti .

.

• • 1"3,

stracheyi . . 144, 565, 733,

.
— striolata striolata

yunanensis

Empis borealis

Empusa
. egena

. uvarovi

unicornis .

.

Emyda granosa

Engystoma interlineatum .

.

Enispe euthymius .

.

intermedia .

.

Enicurus frontalis .

.

immaculatus

leschenaulti indicus

maculatus

guttatus

maculatus

ruficapillus

— schistaceus

— scouleri

Enneoctonus niloticus

Ensifera

, 845, 856

.. 734

.. 733

.. 733

.. 733

.. 733

734, 856

.. 856

103, 733

.. 734

847, 856

.. 734

.. 7.33

850, 857

., 734

.. 798

850, 856,

857

.. 734

.. 734

.. 734

564, 733

798, 972

.. 734

.. 733

.. 622

.. 764

.. 764

.. 764

.. 765

.. 158

.. 120

90, 888

.. 90

.. 711

.. 711

.. 711

.. 711

.. 711

.. 711

.. 712

.. 711

.. 712

.. 693

759, 765

Number

Eonycteris .

.

spelsea

Eothenomys

.

522

.. 522

58, 61

melanogaster .

.

. . 61

Epophthalmia ..542, 673, 677, 681, 682

australis .

.

.

.

. . 680

cyanocephala 674, 678, 680

frontalis 542, 674, 678, 680, 681

vittata 674, 677, 678, 680, 681

vittigera . . 674, 680, 681

.. 327

327, 328

.. 316

Eptesicus

hingstoni

matschiei

.

pellucens

mirza

nasutus .

.

pellucens

shiraziensis

walli

Equus

hemionus

kiang

onager indicus

polyodon

Eragrostis .

.

ciliaris ,

tremula

viscosa ,

Eremias bemoullii

brevirostris

guttata

guttulata

velox

Eremophila alpestris longirostris

Ergolis ariadne

merione

Eriobotria japonica

Erionota

thrax

Erinaceus

auritus

.. 327

.. 574

.. 316

.. 316

.. 574

.. 328

.. 310

.. 310

.. 310

.. 310

.. 310

.. 509

.. 509

.. 509

.. 518

.. 352

.. 352

.. 412

.. 647

647, 972

.. 108

penicillata.844, 847, 858

albigula . . . . 858

.. 893

.. 893

.. 31

215, 222

.. 218

.. 329

.. 329



INDEX OF SPECIES.

Erinaceus calligoni

macracanthus

megalotis

Erismatura leucocephala

Erites rotundata

angularis

Erithacus rubecula hyrcanus

caucasicus

Erola alpina

Erpornis xantholeuca

Erynnis .. ..215, 216, 2

Erythrocichla bicolor

Erythrina lithosperma

Erythropus .

.

Eiythrospiza crassirostris .

.

githaginea crassirostr

mongolica

Erythrura prasina .

.

Eryx conicus

jaculus

Esacus recurvirostris

Estheria lofti

Estrelda flavidiventris

Eublepharis macularius

Euborellia annulipes

Eucypris virens

EudjTiamis honorata

Eulabes andamanensis

intei-media andamanensis

intermedia

javana

412,

219,

,351,

javanus

ptilogenys

religiosa

Eulepis arja

atbamas

delphis concha

eudamippus

jalysus

Eumeces scuttatus .

.

schneideri .

.

Evmetta falcata

Eupetaurus cinereus

Euphorbia .

.

granulata

13

Number.

.. 646

.. 579

.. 316

875

885

885

850, 868, 869

869

878

463

222

454

942

280

729

729

729

725

972

647

155

838

725

409, 647, 972

.. 963

.. 843

.. 939

.. 698

.. 698

.. 698

.. 699

., 699

.. 699

698, 941

34'

412,

353,

647,

647,

515,

972

972

157

182

517

518

Number.

Euphorbia macrophylla

jodhpurensis

nerifoiia. .506, 511, 514,

Euphorbiacese

Euploea corus vitrina

crameri bremeri

deione menetriesi .

.

— diocletiana .

.

diodetianus

godarti

klugii crassa

——— mazares ledereri

i modesta

midamus margarita
———

• mulciber

Eupodotis edwardsi

Euprepocnemis charpentieri

littoralis .

.

plorans

Euripus halithersis

Eurycercus burnesi

cineraceus

Eurystomus orientalis

Eutelia

Euthalia anosia

apicaUs

appiades juli

oocytes

derma

dunya

garruda

goodrichi

jahnu

jama

kanda

kesava rangoonensis

lepidea andersoni .

.

lubentina ,

.

phemius

Eutropiichthys vacha

Excalfactoria chinensis



xcviu INDEX 0J< SFECIES.

Fagonia cretica

Fagus

Falco

• barbarus

buteo .

.

cberrug

— jugger

milvipes

peregrinator

peregrinus

severus

subbnteo

Number.

. . 276, 512, 516, 517

849

. 280, 281, 282, 285, 287,

288, 290, 292, 293, 294

. 280, 281, 287, 801

..281

280, 281, 290, 292

. 280, 281, 288, 290, 801

1

280,281, 2921

152, 280, 281 285, 295. 569

. 152,280, 281, 282, 295

569, 943

peregrinator .. •• HO
.. 152,280,281,294

295 943, 952

. . 190, 280, 281, 293. 295,

569

subbuteo .

.

NUMBEK..

Ficus bengalensis .

.

—— religiosa

Fischeria

— bsetica

fasciata

Forficula auricularia

Francolinus

— asise

ceylonensis

chinensis

—

:

francolinus

193, 205,

tinnunculus

tinnunculus

Farsetia

- jacquemontiana

-macarantha

Felis

850, 872

.. 872

.. 847

.. 516

507, 509

47, 516

189, 525

affinis . . . . • • • • ^25, 551

bengalensis

caligata

caracal

chaus

^- afiSnis

nilotica

- lybica .

.

• maniculata

- ocreata .

.

- iraki

.. 525, 623

331

525

330,331,332,411, 623

330

330

331

331

.. 331, 332

331

525

317, 410, 411, 525, 933

525

33

332

525

. . 525, 933

.. ..525

525

omata .

.

pardus

rubiginosa

spelsea

sylvestris

temminckii

tigris .

.

• torquata

viverrina

Ficediila coronata . . 486

417,

194

519

5L9

764

764

764

963

611

203

18

420

202,

asise

- gularis .

.

- benrici

- madagascariensis

- melanonotus .

.

- nivosus

- orientalis arabistanicus

europaeus .

.

194, 419,

194, 201,

208, 209, 423

110, 193,194,

197, 201, 204

benrici 193, 200, 201

melanonotus ..193,

197, 198, 202

154, 194, 424

200

.. 420

202, 203

.. 13

.. 200

..194

..419

417, 418, 420

• perlatus

• pictus .

.

pictus 194, 206, 209, 417, 418

— interpositus

— mecranensis

— pallidus

pondicerianus

pintadeus

pon^ icerianus

.

Luiensis

• spadiceus

- vulgaris

brevipes

Franklinia

buchanani

cinereocapilla

- gracilis .

.

FringUla altaica

. ' artiandava

.. 194

.. 194

194, 417

.. 194

..419

154, 570, 801

..419

..3,11

154, 194, 200,

202, 570

.. 202

.. 931

482, 795

.. 482

..482

.. 732

.. 725



INDEX OF t^PECIES.

Number.

Fringilla ccelebs

coelebs

flavicollis .

.

.

.

formosa .

.

manyar .

.

— melanictera

montifringilla

—

—

obsoleta .

.

orientalis

rhodochroa

rhodopepla

schceniclus

striolata .

.

subulata

xanthosterna

Fringilauda brandti hsematopyga .

.

nemoricola

. _ altaica .

.

nemoricola

Fulica atra ,

.

Fuiiambulus .

.

• bengalensis .

.

kathleense

•— layardi

palmarum

bellaricus

brodiei •

.

comoriiius

favonicus

kelaarti •

.

olympius

palmarum

pennanti

— argentescens

— katlileenos

— layardi

— — lutescens . •

—
• pennanti .

.

robertsoni

snblineatus .

.

tristriatus

numarius

tristriatus

wroughtoni

.. 730

845, 854

.. 730

.. 725

.. 723

.. 734

.. 730

.. 729

.. 730

.. 728

.. 728

.. 733

.. 734

729, 730

.. 730

.. 732

.. 732

.. 732

.. 732

850, 880

314, 529

.. 529

.. 529

.. 529

545, 971

.. 529

.. 529

.. 551

.. 529

.. 529

.. 529

.. 529

.. 646

318, 410,

529

.. 529

.. 529

.. 529

.. 529

529, 411

529, 545

549, 551

.. 529

.. 529

.. 529

Number.

Fylla

exigua

495

496

Gagata batasis

Galeomma indecora

peilei .

Galeopithecus volans

Galeopterus .

.

peninsulse

Galerita cristata

—leautungensis

caucasica

deva

-magna

malabarica

Galerida cristata magna .

.

_ ^—— substaurica

Gailicrex cinerea .

—. cinereus .

Gallinago ccelestis .

.

-• gallinago

— gallinula

media
— major

— nemoricola

—
• solitaria

— stenura .

.

.. 160

964, 965

964, 965

.. 411

.. 525

.. 525

403, 566, 799

;hendoola .

.

. . 743

.. 743

844, 857, 858

.. 743

.. 743

743, 791

.. 743

844, 846, 857

.. 154

.. 429

146, 155. 802, 846, 572

.. 878

156,572, 802

.. 878

.. 878

155, 186

146, 156, 572

.. 156

Gallinula chloropsis

Galloperdix

bicalcarata

lunulata

•— lunulatus

lunnlosa

. lunulosus

spadicea 2,3

. 154

1, 651

.2, 18

12, 13

. 13

,. 13

. 13

,9, 11

2, 11var. caurina

spadicea 1, 8, 9, 11, 12

stewarti .

.

. . 2, 8

— spadicea

spadiceus

zeylonensis

.. 943

2, 3,8, 11

.. IS



INDEX OF SPECIES.

Gallus bankiva bankiva

• ferrugineus

— sonnerati .

.

Galphrynus pleurostigma

Gamsorhynchus rufulus

rufulus .

,

torquatus

torquatu?

NCTMBEK.

.. 153

.. 570

.. 943

.. 119

.. 451

.. 451

.. 451

.. 451

Gangara 211,215, 220, 222, 435,437, 780,

782, 785, 786, 791, 792, 793

tbyxsis 217, 218, 223, 225, 444, 447,

778, 782, 785

Gardenia campanulata

-latifolia ..

sessiliflora

Gareris

francisca .

.

• gomia

sanatana .

.

Garrula

Garrulax aflfinis

— albogularis

austeni .

.

belangeri

• delesserti

. gallanus

gularis .

.

..750

..31
.. 750, 964

.. 355, 354

..355

..355

.. 355, 354

..173

..243

96, 241

..245

..240

241, 940, 971

..240

— imbricatus

— jerdoni .

.

.

.

— leucolophus belangeri

diardi

leucolophus

. 240

. 245

. 244

. 240

. 240

. 240

• leucotis .

.

.

.

• . 240

melanostigma . . . . . . 242

meridionalis . . •

.

. . 240

. 245

. 240

. 240

. 239

. 240

. 240

. 240

Garrulax striatus

sub-coerulatus

Garrulus

bispecularis

bispecularis

• haringtoni

interstinctus

persaturatus

rufescens

• eremita .

.

haringtoni

glandarius hyrcanus.

caspius

• lanceolatus

• leucotis .

.

leucotis

oatesi .

Number.

.. 245.

.. 239

. . 402

232, 555

232

233

233

233

.. 233

.. 555

.. 233

848, 851,.

852

.. 852

232, 555

oatesi

rufescens

Gavialis gangeticus.

Gazella

arable a

bennetti

merulinus

moniliger fuscata

moniliger

• nuchalis

• pectoralis

— pectoralis

semitorquata

— sannio . . .

.

. . • • 239

— semitorquata .

.

.

.

. . 240

— strepitans .

.

. . • • 241

..232

..232

..232

232

233

158

. . 74, 84, 344, 534

345

84, 85, 186, 322, 344,

345, 534, 625

.. 344

.. 344, 345

343, 344, 57^

.. ..344

. . 84, 85, 626

84, 85

84, 343, 344, 345,

411, 579

..222

..566

566

Gecko verticillatus .

.

.. .. .. 158

Ge 215, 216

Gegenes . . 215, 217, 222, 432, 435, 437,

787, 790, 791, 792

nostradamus . - 224, 225, 446,

447, 787

Gehenna 215, 216

Gennseus albicristatu^ .. .. 110, 570

lineatus 646

- dorcas

- gazella

- marica

- muscatensis

- picticaudata

- seistanica .

.

- subgutturosa.

Gecana

Gecinus occipitalis

squamatus



INDEX OF SPECIES.

'Gennjeus horsfieldi horstieldi

• melanonotus

'Geocichla albogularis

andamanensis .

.

citrina. albogularis

andamanensis

-citrina .

,

- cyanotis

- innotata

cyanonotus

innotata

sibiiica davisoni

sibirica

wardi

Geomyda indopeniusularis

tricarinata

Gisekia pharnaceoides

Georychus fuscocapillus

Gerbillus

ceylaniea

cheesmani

cuvieri .

.

erythroura

gleadowi

indica

indicus .

.

nanus

persicus

Gerosis

Glareola lactea

Glaucidium brodiei .

.

radiatum

cuculoides

Glaucomia macrorhynchus

Olaucomyias sordida

thallasoides

•Glauconympha

Glaucopis leucopterus • .

Gleditschia .

.

Glossocardia setosa.

.

Glycyrrhiza .

.

. , -

glabra .

.

Gobitina . . . . ' * .

Golunda .

.

. . .

ellioti 190, 53

NUMEEK.

".. 153

.. 153

.. 718

.. 719

.. 718

.. 719

.. 718

.. 718

.. 718

.. 941

.. 718

.. 718

.. 718

718, 944

.. 158

.. 158

.. 518

.. 321

.. 530

.. 548

.. 338

548, 551

.. 319

.. 630

185, 552

.. 548

.. 319

.. 577

.. 218

.. 155

.. 151

.. 151

151, 567

347, 972

705

705

723

232

849

47

845

325

966

532

2, 548

Golunda newara

watsoni

Gracilea royleana .

Gracula intermedia

nigricollis

.

ptilogenys

religiosa .

saularis

sturnina .

Grandala ooelicolor

Graminicola bengalensis

iensis

striatus

striatus

NUMBEK.

.. 532

.. 532
Gomalia 215, 216, 217, 219, 220, 222, 434, 437,

785, 790, 791
albofasciata, 217, 220, 223, 224, 443,

785

.. 517

.. 698

.. 701

.. 699

.. 698

.. 714

.. 700

562, 714

.. 482

.. 482

.. 482

.. 482

.. 245

.. 245

.. 697

.. 697

.. 697

.. 697

.. 697

.. 697

.. 697

.. 697

.. 701

701

701

701

701

..701

.. 942

506, 510, 515, 516

..571

..146

..146

..770

..770

..770

..768

- 7ue

Grarumatoptila striata austeni

• striata

Graucalus dobsoni .

.

layardi

macei .

.

layardi

macei .

.

nipalensis

siamensis

nipalensis

Grauculipica burmanica burmanica

fuscogularis

- leucocephala annamensis

incognita

- leucocei^liala

nigricollis

Grevillea robusia

Grew ia populifolia

Grus antigone

communis
——- nigricollis

Gryllodes

latei'alis

Gryllodes macropterus

Gryllotalpa

gryllotalpa

I



INDEX OF SPECIES.

NUMBEK.

Gryllus

. chinensis . •

. desertus

domesticus

frontalis .

.

gracilis

littoralis .

.

— • tartarus

Grypomys
.
—— gleadowi

Gunomys
• bengalensis

gracilis . •

kok

lordi

-—— varitis

.. 321, 530,

530, 646, 548,

. . 530,

Gurelca

— hyas

— macroglossoides .

.

351, 412,

Guyia

kathleense .

.

Gymnodactylus scaher

Gymnorhis .

.

flavicollis

__ — trail sfuga.

xanthostema transfuga

xanthosterna

Gymnura
• gymnura minor

Gynacantha

bainbriggi .

.

m.illardi

Gynosporia montana

Gypaetus barbatus, 402, 568, 800, 846, 874

^— grandis

Ovps
~ fulvus 846,874,

himalayensis

.

- fulvescens .

himalayensis

teniiirostris

.. 151,

151, 951,

Gypsophila ,

.

Hsemantopus ostrelagus ostrelagus

Hsemaphysalis liov.letti

Hsematorhinus chrysorrhoides

770

770

770

770

770

769

807

770

531

531

646

530

530

552

530

554

750

750

750

531

531

647

931

, 564

, 731

. 731

. 730

. 525

. 525
j

. 147'

. 147
I

. 147

. 513

952

109

402

952

109

800

568

952

454

877

622

Hseniatornis luteolus

Hsematospiza indica

Halcyon smyrnensis,

Haliaetus albicilla .

.

leucoryphus

Haliastm" Indus

Halictiis

amaranus

chaldoerum

cingulatus

dissidens .

.

NxfMBKK.

471

727

402, 567, 799,846,871,

940

850

.. 151, 800

, 152, 568, 943

817

827

.. 826, 827

827

828

826

828

. . 826, 827

— interruptus

— kervilleanus

— lativentris

— leucognathus .. .. ..825

— leucozonius .

.

• . • • 826

— longulus .

.

.

.

• . • • 827

— lucidulus .

.

.

.

• • • • 828

— mongolicus .. .. •• 828

— mucoreus

— obscuratus

— pauxillus

— picipes

— platycestus

— pulvercus .

.

— quadricinctus

— rubicundus

— scabiosae

— sogdianus

— tetrazonius

— variipes .

.

vestitus .

villosulus

Haloxylon

recurvum

salicornicum

..828

..827

. . 828

. . 627

..826

..828

. . 825, 826

..825

.. 825

..828

..825

..828

.. * ..828

-.828

..511

..516

276, 511, 512

215, 217, 219, 221, 433,

435, 441, 442, 780, 789, 790, 791, 792

astigmata . . • • 224, 225

honorei .. 224,225,439,441,

786, 788, 789, 790

hyrtacus .

.

. • 224, 225, 789, 790

moorei 224,789

Hantana 214.218

Halpe



INDEX OF SPECIES.

Haplocercus ceylonensis

Harpactes fasciatus

Harpiocephalus

lasyurus

NUMBEK.

.. 412

.. 942

.. 524

.. 524

Hasora, . . 215, 216, 217, 222, 435, 43(5, 778,

780, 783, 790, 791, 793

223, 224, 783

223, 224, 443, 783

223, 224, 783

223, 224, 444, 783

897

alexis

— badra

butleri

chabrona

Hebomoia glaucipjje

Helarctiis

malayanus

Helictis

nepalensis

personata

Heliotropium

undulatiim

Heiiopais personata

Helioscirtus moseri

527

527

527

971

. . 527, 970

511, 512, 516

. . 276, 514

..634

804,811,812

pietschmanni

Hemibungarus nigrescens

Hemicercus canente

Hemichelidon cinereiceps .

.

sibirica

cacabata

Hemicordulia

asiatica

Hemidactvlus flaviridis

coctcei

gleadovii

persicus

Hemidiaptomas igiiatovi

Hemiechenus

auritus

collaris

megalotis

Hemigalus

derbianus incursor

Hemipus hirundinaceus

—
• picafcus .

.

capitalis

— picatus

Hemitragus

hvlocrius

.. 804

.. 972

.. 942

.. 703

402, 560

,. 702

673, 675

673, 676

.. 351

.. 351

.. 158'

.. 647

.. 842

329, 525

329, 330

525, 970

.. 316

.. 526

.. 526

.. 694

.. 941

.. 693

.. 693

73, 79

.. 79

Hemitragus jemlahicus

• jemlaicus

• jemlanicus

Hemixus davisoni

flavala

• flavala

davisoni

hildebrandi

— hildebrandi

— macclellandi holtii

— macclellandi

tickellii

Hcnicurus guttatus

maculatus

Heodes

Hepburnea caurina

spadicea

spadiceus

stewarti

Number.

79, 80

79, 411

79, 80

.. 467

.. 467

.. 467

.. 467

.. 467

., 467

.. 468

467

.. 467

., 711

.. 561

.. 92

.. 5

4,5,8,9,11

.. 3

.. 5

.. 783

.. 484

.. 637

. 944, 946

.. 637

.. 577

. 547, 551

, 317, 577

.. 577

.. 547

. 332, 412

HeriJetocyiJris reptans .

.

.

.

. . 843

Hesperines .

.

.

.

.

.

. . 221

Hesperia, . . 215, 216, 217, 219, 434, 437,

785,786, 790, 791, 793

galba . . . .223, 224, 443, 785

.. 726

.. 187

.. 523

.. 523

.. 883

.. 807

.. 809

.. 816

.. 237

215, 216

Heptapleurum venulo sima

Herbivocula schwarzi

Herodias alba

garzetta

intermedia

Herpcstes edwardsi

• ellioti

• ferrugineus

ferrugineus

fuscus

persicus

Hesperiphona aflSnis

Hesperomys

Hesperoptenus

tickelli

Hestia jasonia agarmarschana

Heteracris aimulosa

• consobrina

Heterogyna .

.

Heteromorpha miicolor

Heteropterus



INDEX OF SPECIES.

Heterorhynchus hmnei

Heteromis senex

Heteroxenicus cruralis

^ hyperythrus

nepalensis

sinensis

stellatus

Heterura sylvan a .

.

Heteroxenus . . ...

Hidari

Hieraetus fasciatus

——. pennatus

Hierococcyx nisicolor

. sparverioides

. varius

Hilarocichla rufiventer

Hippolais caligata .

.

languida

obsoleta

pallida pallida

rama

Hipposiderus

armiger

atratus

bicolor

brachiotus

dukhunensis

fulvus

paliidus

lankadiva

• larvatus

lylei ..

speoris

— tridens

Hirmido brevicauda

concclor .

.

daurica

daurica

- erythropygia

• hyperithra

• nepalensis

> rufnla

scullii

striolata .

.

erythropygia

Number.

.. 477

.. 701

.. 716

.. 715

.. 716

.. 716

.. 715

. . 739

.. 715

215,219

407, 568, 800

151, 568

.. 405

.. 567

.. 940

.. 465

.. 483

.. 483

.. 483

.. 483

.. 483

.. 522

.. 522

.. 546

315, 646

.. 522

.. 550

.. 522

.. 315

.. 522

.. 522

.. 522

522, 550

.. 316

.. 735

.. 735

.. 736

.. 736

.. 736

.. 736

.. 736

736, 869

.. 736

.. 736

565, 736

Hirundo fluvicola .

gutturalis '.

'— hyperjrthra

javanica

nepalensis .

.

riparia

rufula

daurica

rupestris ' '.

.

rustica '. . 565,

rustica

'-

gut'turali's

javanica

traiisitiva

tytleri

smithii

— • striolata

—-

—

— tytleri

iirbica

Hodgsonius phoenicuroides

Homalopsis buccata

Homorocoryphus

nitidalus

Hoplopterus ventralis

Horaga cingalensis .

.

moulmeina .

.

onyx .

.

rana

Horeites brunnescens

brunnifrons

major

— paJidus

Horizillas magna magna

magnirostre

Horornis

104,

735, 798,

402,

acanthizoides acanthizoides

brunnescens

albiventris

cantans canturians

fortipes .

.

fortipes .

.

fuliginiventer

— major

— nallidus

paliidus

NXJMBEK.

.. 736

.. 735

.. 736

.. 735

631, 736

.. 735

565, 736

.. 845

. . 735

850, 869

735, 869

.. 735

. . 735

.. 869

.. 735

565, 735

.. 736

.. 735

.. 734

.. 716

.. 972

.. 765

.. 765

.. 155

.. 87

.. 87

.. 87

.. 87

.. 489

..490

.. 489

97, 489

.. 454

.. 454

.. 931

.. 489

.. 489

.. 489

.. 489

.. 489

.. 489

.. 484

.. 489

559, 796

.. 489



INDEX OF SPECmS.

Horomis pallidus osmastoni

TJallidipps .

.

Hotocanthus nicobariensis

Houbara macqueeni

Huphina lea .

.

nadina

nerissa dapha

evaget^

Huhua nipalensis

HysRna

hyaena

Hyarotis . . 215,

adrastus .

.

Number.

.. 489

Hydrangea .

.

Hj'drobasileus

croceus

• extraneus

tramea

Hydrocharitaoeae .

.

Hydrocichla frontalis

ruficapilla

Hydi'ophasianus chirurgus

Hydrophyllus pisceus

Hydrus platurus

Hyelaphus .

.

porcinus

Hyla viridis .

.

Hylaeus

damascenus

.

moricei

scutellaris .

Hylobates

Hylopetes

hoolock

lar

belone

leonardi

Hyloperdix torqueola

Hypacanthis spinoides

Hj'peracrius . .

Hypermnestra helios balucha

maxima

Hypolais languida .

.

14

.. 489

.. 967

.. 802

.. 896

.. 896

.. 896

.. 643

.. 151

.. 527

332, 527, 970

217, 219, 222, 432, 435,

439, 787, 792, 793

224, 225, 439, 446, 778

787

.. 753

.. 55

55,56

.. 56

.. 56

.. 45

.. 711

.. 712

155, 403, 954

.. 903

.. 972

302, 304

.. 304

.. 592

.. 817

.. 824

.. 825

824, 825

.. 521

.. 521

.. 521

.. 502

.. 411

.. 501

.. 653

564, 730, 798

58,61

.. 91

.. 91

.. 173

Hypolais pallida

elacica

Hypocolius ampelinus

HyxK)lycsena

andamana
erylus

himavantus

marciana

miniata

Hypolymnas bolina

curiosa

— missippus

Hypotisnidia striata

Hj^pothymis azurea ceylonensis

— forrestia

idiochroa

nicobarica

styani

sykesi

tytleri

Hypsiryhina enhydris

Hyi^sipetes concolor

saneesa

gracilis

holtii .

.

• macclellandi .

.

malaccensis

• nicobariensis .

.

• psaroides

concolor

ganeesa

nigrescens

- — psaroides

tickellii

concolor

Hystrix

cristata

leiicura

Number.

. . 173, 865

847, 850, 865

.. 466

.. 87

.. 87

.. 87

.. 87

.. 87

.. 87

643, 892

.. 88

650, 892

154, 635

.. 707

.. 707

.. 708

.. 708

.. 707

.. 707

.. 708

412, 159

.. 467

467, 940

.. 460

.. 468

.. 467

.. 470

.. 470

96, 467, 558

.. 467

.. 467

.. 467

.. 467

.. 467

.. 467

.. 342

.. 342

.. 342

lambryx 215, 218, 219, 222, 432, 435,

440, 788, 792, 793

, salsala ..224,225,446,447,788

lanthia cywura '^'^

hyperithra "< 1^



INDEX OF SPECIE8.

lanthia indica indica

rufilata

Ia,nthocincla albogularis .

.

— — austeni austeni

victorias

chrysoptera .

.

— cineracea cineracea

• styani

— gularis

— ocellata ocellata

— pectoralis

— phoenicea

— ruficoUis

— rufogularis assamensis

oceidentalis

— rufosularis

• squamata

- victoriai

Ibidorhynchus struthersi

Ibis melanocephala .

.

Ictinaetus malayensis

Ictinus

— rapax

Idmon

Idionyx ....

corona

optata

ornata

yolanda

Ilerda epicles

indicus

indica

rufonotata

Ilyocyj)ris bradyi .

.

Lidigofera .

.

— anabaptista

argentea

cordifolia

enneaphylla

linifolia .

.

ovalifolia

trigonelloides

Indrella ampula

lole icterica .

.

673,

277, 507,

276,

Number.

.. 714

662, 7] i

.. 241

.. 241

.. 242

.. 242

.. 241

.. 241

.. 240

.. 241

.. 240

.. 242

.. 239

.. 241

..241

.. 241

.. 243

.. 242

146, 155

.. 637

151,942

.. 541

.. 541

21.5, 216

675, 688

675, 690

675, 688

675, 691

675, 689

.. 87
• .. 87

.. 87

.. 87

.. 843

.. 512

.. 512

508, 511

.. 516

.. 512

.. 512

509, 511,

513

.. 512

.. 970

470, 940

lole malaecensis

nicobariensis

virescens

cinnammomeoventrii
•

—

lonnbergi

virescens

lora lafresnayei

nigrolutea

viridissima

Irena

pueila .

.

—— cyanea

puella

Ischnura aurora

senegalensis

Isma

Ismene

Iris

—— oratoria

Isamia eclecta

irawada

noblei

— splendens

Ischnoptera .

.

. . .

.

. . 759, 760

evansi 769

.. 542

.. 148

215, 217, 219

215, 216, -217, 434, 436, 783,

790,791,793

-fergusoni ..223, 224, 443, 778, 784,

790, 791, 793

— gomata ..211, 223, 224, 790, 791,

793

NUMBEK.

.. 470

.. 470

.. 470

.. 470

. . 470

.. 470

.. 464

.. 464

.. 464-

466, 723

723, 940

.. 723

.. 723

. . 764

.. 764

.. 89

.. 89

Isoteinon

Issoria sinha .

.

Ithagenes kurseri .

.

— lunulatus

madagascariensis

northise .

.

sinensis .

.

spadiceus

Itys

Iton

Ixias pyrene latifasciata .

Ixops nipalensis daflaensis

.

nipalensis

poliotis

waldeni .

215, 216

.. 892

.. 182

.. 13

.. 3

..3,11

.. 756

.. 3

215, 217, 219

215, 217

.. 897

.. 461

.. 461.

.. 461

i

.. 461"



INDEX OF SPECIES.

Ixopus poliotis.

.

Ixos leucotis

— ph?eocephalus .

.

Ixus davisoni

Ixulus castaneiceps

flavicollis

flavicollis

baileyi

harterti

humilis

clarkii

humilis

occipitalis

rufigenis

• striatus

lynx torquilla

torquilla

Jaculus loftusi

Jamides alosina

— boclius

Junonia almana

. atlites

~— hierta

iphita

lemon ias

orithyia

Justicia simplex

Kabanda

malsarida

Kachuga tectimi

Kagnakowia kozlowi

Kelaartia penicillata

Kallima inachus limborgi

Kaloula pulchra

Kerana

Number.

.. 461

.. 469

.. 466

.. 471

.. 461

.. 557

.. 463

.. 463

.. 463

.. 463

.. 463

.. 463

.. 462

.. 461

.. 461

.. 566

.. 871

641

Kerivoula

crypta

hardwickii

- picta

Ketupa zeylonensis

Kittocincla albiventris

macroura macroura

tricolor

Koruthaialus

. 336

. 88

. 641

. 892

892

891

891

891

892

515

354

354

158

245

472

892

119

215

Labeo a'ngra

calbasu

gonius

pangusia

rohita

Labidura ribaria

inermis .

.

• mon golica

riparia

Lachesis gramineus

mucrosquomatus

Lagoestromia flos regina

Lagomys

Laiscopus

collaris nipalensis

ripponi . .

—-——

—

rufilatus . .

tibetaiius

— whymperi

him alayanus

rubeculoidc s

strophiatus jerdoni

Lalage skyesii

Lampides

selinus

orion

Lamprotomis spilopterus

Lanius assimilis

aucheri

boulboul

C0erulescens

Number.

..524

..524

..524

411, 414, 524

.. 151,567

..715

..715

..715

215, 218, 219

.. 161

.. 161

.. 161

.. 160

.. 160

.. 963

.. 963

.. 963

.. 407

159, 647

.. 647

.. 645

.. 185

.. 721

.. 721

.. 722

.. 722

.. 722

.. 722

.. 722

.. 143

.. 144

.. 696

.. 92

.. 92

.. 92

.. 699

.. 173

173, 692

.. 717

.. 474
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Lanius caniceps

• chinensis

coUurio

collurio kobulini

colluroides .

.

cristatus

cristatus

.693,

isabellinus

lucionensis

phoenicuroides

- emeria

- erythronotus . . 402,

- erythropterus

- excubitor aucheri .

.

— lahtora

pallidirostris

^—— przewalskii

- fallax

- isabellinus .

.

- lahtora

- longicaudatus

- lucionensis .

.

- malabaricus

- melanocephalus

- minor

• musicus .

.

• nigriceps longicaudatus

nigi-iceps .

.

pallidirostris

phoenicuroides

przewalskii .

.

schach caniceps

erythronotus

tephronotus

senator

niloticus

tigrinus

• vittatus

Laringa castehiani .

.

Larus argentatus cachinans
—— brmieicephalus

canus canus .

.

ichthyeetus

ridibundus

Larvivora ...

Number

..693

..239

850, 863, 864

..863

..692

.. 693

..693

. . 693

.. .. 693

.. 693

..469

559, 796, 941

.. 463

..692

..692

..692

..692

..173
. . 693, 796

..796

..692

..693

..476

..472

.. 864

..714

..692

..692
. . 173, 692

.. 693

..692

..693

..692

..693

.. 864

.. 693

.. 693

692

893

879

146

879

879

879

713

402, 659,

Number.

557, 715, 940

..715

. . 715

.. 715

.. 534

. . 492, 498

..482

..482
Latipes senegalensis .

.

.

.

. . 517
Launaaa chondrilloides 513
Lebadea martha attenuata .

.

. . §90
Leggada .

.

.

.

532, 548, 596, 597
booduga ..532,- 545, 549, 552, 598
cooka . . . . . . . . 532

Larvivora brunnea .

.

cyane brunnea

cyane

wickhami

Lates calcarifer ' .

.

Lathrecista asiatioa

Laticilla burnesi

cineracens

- famula

- jacksonise .

.

nagarmn

nitidula nitidula

popsea

pahari

Leggadilla

- ciudi-ella

- grahami

- gurkha .

.

- hannyngtoni

- phillipsi

- platjiihrix

- sahdu

- shortridgei

siva

surkha ,

.

Lehera

Leioptila annectens

.

- annectens

- • davisoni

saturata

- capistrata capistrata

pallida

- davisoni

- gracilis .

.

.

.

- melanoleuca castanoptera

melanoleuca

532.

pulchella

saturata

Lepidagathis trinervis

.. 548

596, 597

.. 597

.. 532

.. 532

532, 597

.. 532

532

.. 532

.. 532

.. 532

,. 532

.. 532

.. 532

.. 532

545, 549

.. 532

.. 88

.. 460

.. 460

.. 460

.. 460

.. 459

. . 460

.. 460

.. 460

.. 460

.. 460

.. 460

.. 460

276, 516
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cix

Number.

Lepido cephalicthj^s gimtea . . . . 966
Leptadenia .

.

.

.

. .509, 510, 511, 513

507, 508, 509

512, 513

.. 838

.. 838

.. 838

.. 119

.. 896

.. 896

805, 811. 812

.. 806

.. 806

.805, 806, 811, 8] 2

.. 806

spartium

Leptestheria,

:

. dahaJa censis

ticinensis

Leptolji-achium hasseltii

Leptocircus curius ...

meges virescens

Leptopternis gracilis

Leptoscirtus angustus

aviculus

Leptopoecile

— evansi

— savignyi

— unguiciilatus

- obscura

• sophise

sophiiB

— obscura

Lei>toptilus dubius .

.

javanicus

Leptosia xiphia

Lepus

connori

craspedotis

Lethe europa

mekara

minerva tritogenia

Leiicas aspera
— cephalotis .

.

- dayanus

connori

hipsibius

lehmanni

mahadeva

nigricollis

oiostolus

pallipes

peguensis

rajput

ruficaudatus

siamensis

simcoxi

singhala

tibetanus

Lenva nivicola

Lethe dyrtea

.. 806

.. 466

.. 479

.. 479

.. 479

.. 479

156, 633

.. 156

.. 896

66, 67. 533

342, 343, 575

67, 69, 321, 343,

575

66, 67, 68, 343, 533

.. 342

66, 67, 69

.. 575

67, 68, 533

66, 67, 68, 533, 546, 552

.66, 67, 69

.. 69

.66, 67, 68, 533

67,68

66, 67, 533

66, 67, 68

67, 68, 533

67, 68, 533

66, 67, 69

.. 571

.. 885

nutans

stricta

urticoefolia .

.

Leucocerca burmanica

compressirostris

pectoralis

Leuco.phlebia

emittens

lineata

Leucosticte brandti .

.

Leuconoe

hasselti .

.

Libellula analis

— basilaris

bimaculata

brevipennis

chinensis .

flavescens .

incerta

limbata

lycoris

maurioiana

nigra

nigrilabris .

.

pallida

sanguinea .

.

signata

similata

stylata

termmalis .

.

tillarga

viridula

Libjiihoa myrrha

rama

Liminitis procris anarta .

.

Limnanthemum parvifolium

Limnea pereger

Limnophilus lunatus

Limonidromus indicus

Linota brevirostris .

,

I



INDEX OF SPECIES.

Linota fringillirostris

rufostrigata .

.

Lindenbergia urticeefolia .

Lioparus chrysseus .

.

vinipectus austeni

vinipectus manipurensis

ripponi

. sordidior

— vinipectus

Liopicus mahrattensis

Lioptila capistrata .

.

pallida

Liothrix lutea

. callipyga

Liris hsemorrlioidalis

Locustella

certhiola

—- lanceolata

nsevia straminea

straminea

tacsanowskia

Xoesa

oroatis

Loph.oceros griseus .

.

Lophophanes ater aemodius

— beavani

dicbrous

——. — dichrous

— • "wellsi

naelanolophus

• rubidiventris

rufonuchalis beavani

rufonuchalis

Lopboides

Lophophorus refulgens

sclateri

Lophositta ardesiaca

Lophospizias trivirgatus

Lopbotriorchis kieneri

Lopbura byas

Loriculus vernalis .

.

Loris

—— lydekkerianiis

malabaricus

tardigradus

Number

.. 730

.. 730

.. 517

.. 459

.. 459

.. 459

.. 459

.. 459

.. 459

.. 799

.. 557

.. 96

.. 557

.. 463

.. 823

.. 459

.. 479

.. 480

.. 480

.. 480

.. 481

.. 354

.. 354

. .•_942

..'236

.. 237

.. 556

.. 237

.. 237

.. 236

.. 236

.. 237

237

..215

153, 570, 953

.. 756

.. 694

152, 943

.. 151

.. 750

521,942

.. 521

.. 521

.. 521

.. 521

Lotongus

Loxia atricapilla

bengalensis ..

curvirostra himalayana

erytbrina

bimalayana .

.

indica

iavanensis

malabarica .

.

malacca

philippina

— prasina

— punctulata .

.

striata

Loxura arcuata

atymnus

continentalis

mahara
— prabba

Luscinia megarbyncba africana. 847, 850, 868

golzii

pectoralis confusa

suecica

Lusciniola melanopogon mimica

mimica

Lusciola golzii

Lutra

ellioti .

.

lutra .

.

— macrodus

tarayensis

Lycgena

• boeticus

- ellisi

jaloka

leela

• orbitulus

pberetiades

Lyciuni

barbarum

europseum

Lycodon aulicus

fasciatus

—

—

—— jara

striatus

509

Number.

215, 219

.. 724

.. 723

.. 727

.. 728

.. 727

.. 727

.. 724

.. 725

.. 724

.. 723

.. T21

.. 725j

.. 724

.. 87'

.. 87

... 87

.; 87

.. 87

.. 713

.. 713

.. 100

481, 846, 850

.. 481

.. 713

.. 527

.. 411

336, 527

.. 551

527, 551

.. 92

.. 92

.. 92

.. 92

.. 92

.. 92

.. 92

511,514

510, 511

.. 325

158, 647

.. 972

.. 158

647, 972
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Lymeum mdicum .

.

LymnocryiJtes galliiiula

Lyriothemis .

.

acigastra

— cleis

Lyriothemis mortoni

• tricolor .

.

Lyroderma .

.

• lyra

Lytharacea .

.

Lythracese

Lytorhyiichus diadema

522, 546,

Number.

.. 518

.. 878

.. 492

.. 493

492, 498

.. 493

.. 492

.. 522

550, 971

.. 376

.. 45

.. 348

MacacMg rhesus

silenus

Machachus .

.

Maclolophus haplonotus .

melanolophus

spilonotus spilonotus

subviridis

Number.

665, 666. 667, 668, 669,

€72

.. ..411

217, 218, 222

..940

Macrodiplax

556

236

236

236

236

Mabuia caruiata

septemtseniata

vittata

Macaca

adusta

assamensis .

.

fasciciilaris

leonina

mulatta

pelops

pileata

rhesus

— villosus

521,

Macacus assamensis

mitrata .

.

mulatta .

.

nepalensls

pileata .

.

oinops

(Pithex) omops

(
)
pelops

problematicus

radiatus .

.

rheso-similis

.. 158

.. 353

.. 353

.. 521

.. 521

553, 669,, 672

.. 521

.. 521

668, 669, 672

.. 521

.. 521

.. 521

.. 672

521, 546, 549

.. 665, 666,667,

668, 669

814

. . 665, 668

666

814

666, 667, 669

. . 667, 669

.666,667, 668, 669.

. . 667, 669

815

667, 668, 669

cora

lycoris .

.

vittata

Macroglossa affictitia

fringilJa

hehophila

— loochooana

xanthogenys xanthogenys

aplonotus

265, 267, 497

263, 265, 266

— vialis

Macroglossum

affictitia

frill gilla

heliophila

stellatarum

Macroglossus

minimus sobrinus

Macromia

• cingulata

- flavicincta

- gerstseckeri

moorei .

.

- trituberculata

• vittigera .

.

whitei .

.

Macrones

bleekeri

corsuia

Macropteryx coronata

Macropygia tusalia

Macroxus punctatissimus

Magrettia .

.

mutica .

.

Malacias castanoptera

Malacocercus albigularis

earlii .

.

266

266

751

752

752

752

751

751

751

752

752

751

522

522

673, 674, 681

674, 682, 685, 686

674, 684, 686

..685
674, 681, 683, 686

674, 685

.. 680

.. 682

.. 161

.. 160

.. 161

.. 942

153, 570

.. 774

.. 768

.. 768

.. 460

.. 451

.. 246
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Malacocercus button i

malabaricus

rufescens

striatus

Malacocincla abbotti

Malacopterum
magnum

Malacortyx superciliaris

Malacostraca

Malacoturnix superciliosus

Mangifera indica

Manis

aurita

crassicaudata

. javanica

— pontadactyla

Mantis

— fasciata

——-— religiosa

Manto

Marmessus alcira .

.

• lisias .

.

boisduvali

moorei

Marmota
.—

.

himalayana

Mareca penelope

Martes

• abietum

— flavigula flavigula

. . — peninsular

— foina .

.

— gvvatkinsi .

.

martes

Mastacembelus armatus

Matapa . . . • 215, 217,

782, 785, 786,

aria ..217, 218,

Megachile lanata

Megaderma .

.

—. —
• horsfieldi

— spasma ceylonense

_ horsfieldi

—

.

majus

Number,
j

246)
246'

247

247

454

454

454

22

836

22

519, 645

313, 534

.. 313

313, 534, 553

.. 313

313, 534

.. 764

.. 764

.. 764

.. 87

.. 87

.. 87

. . 87

;

.. 87

1

.. 530

.. 530-

.. 157,;

.. 527

.. 335

.. 527

.. 527

334, 335

.. 527

.. 335

160, 161

222, 435, 437,

, 791, 792, 793

225, 444, 447,

785

.. 960

.. 522

.. 546

.. 553

546, 553

.. 553

Megaderma spasma medium

minus

trifolium.

Megalsema marshalorum.

Megalophrys .

.

Megalurus palustris .

.

Melanifcis leda ismene

phedima bela

zitenius auletes

Melanochlora

Number,

.. 5531

.. 5533

522, 546, 553'

.. 56e

.. 12C

..482

• sultanea flavocristata

sultanea .

.

Melanocorypha bimaculata

maxima

.. 465

.. 236

.. 236

740, 798

.. 740

Melanoceps macphersoni .

.

.

.

. . 349

Melhania magnifolia

Melivora

iiadica

striatus

wilsoni

Mellitophagus swinhoei

Melophus melanicterus

Melursus

ursinus

Menetes berdmorei .

.

decoratus

Menispermacese

Merganser castor

merganser

Mergus albellus

serrator

Meriones

ambrosius

- charon

- erjrthrourus

- hurrianoe

- persicus

baptistse

tamaricinus

toeniurus

Merops aplaster

phillipinus

• viridis

Merula albicincta

atrigularis

. . 47

335, 336, 527

. . 335, 527

..488

. . 335, 336

..942

..734

..528

..528

411,529,554

..529

. . 45

146, 158, 186

..876

802, 875, 971

..876

. . 325, 530

574, 577, 580

..339

319, 339, 577

. . 440, 530

315, 574, 577

..319

..574

..338

. . 845, 870

..942

..566

..562

. . 563, 797
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Merula boulboul

• bourdilloni

castanea

erythrotis

• gouldi

• kinnisii

—• maxima
nigripileus

protomelsena

subobscura

unicolor

Mesalina pardalis

Mesia argentauris

Messor barbarus

Metaponia pusillia

Metioche

coleoptrata

pallipes

— tibialis

Metopodius indicus

Metrioptera

escalerai

Number

..562

..716

143, 562, 564, 717

..716

..717

..716

.. 562, 716

..941

..412

..718

. . 562, 563

..352

412, 466, 630

..911

..730

..770

..770

persica

Microcichla scouleri 99,

scouleri

Llicrohierax .

.

• eutolmus

Microlophia sculpta

I

Mieromia ciiigulata

,
Microperdix inglisi .

.

;
Micropus apus pekinensis .

.

I

(Cypselus) apus pekinensis

I

Microtarsus cinereiventris

; melanocephalus fusciflavescens 472

melanocephalus. . 472

;. poieocephalus .. .. 472

770 i

770

155

767

767

767

561

712

280

152

749

542

154

846

870

472

'Microtus 57, 58

afghanus . . . . .

.

. . 581

agrestis . . . . .

.

. . 581

aitchisoni.. .. .. ..61
brachelix . . .

.

. . 61

cachinus . . . . .

.

. . 504

fertilis 61

Irani 580, 581

NUMBBK

Microtus leucurus . . . . . . . . 58

.. 504

.. 58

.. 533

.. 60

.. 60

.. 60

.. 61

.. 60

60, 533

.. 60

.. 6C

.. 60

.. 61

.. 61

.. 61

.. 61

.. 58

.. 58

.. 479

.. 531

545, 548

.. 531

.. 531

.. 746

melanogaster eleusis

microtus sikkimensis

Microtus (Alticola)

acrophilus

albicauda

blanfordi

cricetulus

montosus

roylei .

.

stoliczkanus

. stracheyi

wynnei

(Eothenomys) melanogaster

(Hyperacrius) aitchisoni

brachelix

fertilis

(Phaiomys) blythi

petulans

Microura squamata

Millardia

meltada .

meltada

pallidior

Millettia atropurpurea

Milvus govinda 109, 152, 568, 633, 800, 943

meianotis .

.

.

.

.

.

• • 152

migrans .

.

.

.

. . 846, 873

rufiventer . . . . 873

milvus . . . . . . • . 873

regalis . . . . . . . . 873

Mimas 215, 216

Mimosa hamata .. ..510,511,514,515

Miiaiopterus .

.

.

.

.

.

.

.

. . 524

fuliginosus .

.

-

.

• - 524

IMinla brunneicaudata .

.

.

.

. . 458

castaneiceps

cinerea

ignitincta

rufigularis

Mioscirtus wagneri

Mirafra affinis

assamica

affinis

.. 458

.. 458

.. 466

.. 458

804, 809,

810, 812

.. 742

742

.. 742

15
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Mirafra assamica assamica

marionse

• cantillans

erythroptera

microptera

phoenicura

phoenicuroides

Mixomis gularis minor

rubricapilla

cantillans

• microptera

Williamson i

Moina dubia

micrm'a

rectirostris .

.

MoUugo cerviana

hirta

mudicaulis .

.

• connectens

- minor

- rubricapilla

Molpastes

bengalensis

burmanicus

• haemorrhous

Number.

.. 742

.. 743

.. 742

.. 742

.. 742

.. 742

.. 743

.. 742

.. 743

.. 743

.. 458

.. 457

.. 457

..458

.. 457

835, 838, 839

838, 839

.. 838

.. 512

.. 518

.. 512

629, 630

468, 629

.. 468

171, 940

.. 468

— intermedins

— leucogenys

- leucotis

haemorrhous

bengalensis . . 468

burmanicus . . 468

• chrysorrhoides . . 468

ititermedius . . 469

nigripUeus . . 468

pallidus .. ..468

. . 558, 795

402, 469, 555, 558,

795

469

..867

845, 867

.. 732

Monticola cyanus . . .--.

'
solitarius transcaspicus

Montifringilla adamsi

blanfordi 732
' mandelli 732

• nemoricola altaica .

.

. . 103

— nivalis . . . , 846, 854

adamsi . . . . 144

Number,

Monsonia heliotropioides .

.

. . . . 27T

senegalensis .

.

. . . . 516

Morinda .. ..751

augustifolia .

.

. . . . 752

Mormgaceee . . , . .

,

. . . . 45

Mortonagrion (New Genera) . . . . 147

varralli .

.

. . . . 148'

Moschiola 307,534

malaccensis .

.

. , . . 30^

memina .. .. 307, 308, 534

Moschus 307, 534

caehariensis .

.

. . . . 30T

chrysogaster .

.

. . . . 307

leucogaster .. .. .. 30T

moschiferus .. 307,411,534

saturatus . . .

.

. . . , 307

Motacilla alba .. .. 104, 798, 859'

dukhmiensis 736, 846 859, 860

•— hodgsoni ... .. 144, 737

leucopsis .

.

. . . . 736'

maderaspatensis .

.

. . 737
—

—

ocularis .

.

. . . . 736'

persica .

.

846, 859, 860

personata .

.

. . . . 736

beema . . .

.

. . . . 737

boarula boarula .

.

. . . . 859

m.elanope . . . . 859
— — calliope . . .

.

. . . . 713

cantator . . .

.

. . . . 487

certhiola . . .

.

. . . . 479

cervuia . . .

.

. . , . . 739

cinerea . . .

.

. . 105, 859'

cinerea .

.

. . . . 859

melanope . . 737, 859

citreola .

.

. . 737, 79&

citreola citreola .

.

. . . . 73T

citreoloides . . 144, 738-

cyane . . .

.

. . . . 715

cyanus transcaspicus .. ..719'

cyanurus .

.

. . . . 714

dukhunensis .

.

. . . . 736

flavaT .. 859-

beema .

.

737, 858, 85^

borealis .

.

. . . . 85^

— campestris . . 858, 85^

41



INDEX OF SPECIES.

Motacilla flava feldegg

leucocephala

melanocephala

melanogrisea

taivana

thunbergi

viridis

feldegg .

.

fiilioata .

.

gularis gularis

hodgsoni .

.

indica

leucopsis

———— melanope
— — maderaspatensis

ocularis .

.

oenanthe

personata

suecica

saxatilis .

.

sutoria

thunbergi

tiphia .

.

zeylanica .

.

Muscicapa capitalis

hirundinacea

picata .

.

pondiceriana

Mungos

auropunctatus

helvus

pallipes

birmanicus

fiavidens

• — fuscus

ichneumon

lanka

mungo . . 547,

ellioti

—
• ferrugineus

moerens .

.

mungo
• pallens

nepalensis

Number.

737, 850, 858

.. 737

1

.. 858

737, 858

1

.. 7371

'37, 858, 8591

.. 859|

.. 737'

.. 714

.. 719

.. 737

.. 738

.. 736

565, 737, 798

565, 737, 798

.. 736

.. 710

736, 798

.. 713

.. 719

.. 481

.. 737

.. 464

.. 464

.. 693

.. 694

.. 693

.. 694

.. 526

.. 526

.. 526

.. 526

.. 526

.. 526

.. 526

.. 332

.. 526

677, 646, 971

.. 526

410, 526

.. 526

.. 526

.. 526

.. 526

Mungos smithii

urva

• vitticollis

Mimia acuticauda

iumigata

kelaarti

malacca

pectoralis

rubroniger

semistriata

topela

atricapilla atricapilla

. rubroniger

Muntiacus

-aureus

- fea>

grandicornis

- malabaricus

- vaeinalis

Murina

aurata

cyclotis

button i

rubex

tubinaris

Mus
- bactrianus

- dimidiatus

- dubius .

.

- homourua

- gentilus

- gerbillinus

- migratorius

- musculus

—

•

musculus

gentilis

norvegicus

pahari .

.

• rattus .

.

sylvaticua wdtherbyi

urbanus

Muscicapa

— aedon .

.

—• albicaudata

Number.

411, 52&

.. 52&

.. 526

.. 724

.. 724

.. 725^

.. 724

.. 725.

.. 724

.. 724

.. 725

.. 724

.. 724

301, 302, 534

302, 303, 534

. . 302, 303

302, 303, 534

302, 303, 534

302, 303, 534

524

524

524

524

524

524

532

314,320,341,410,632,

578, 580, 970

.. 320

532, 552

532, 697

.. 341

.. 320

321, 578

320, 578, 580, 596

341, 578

341, 578

.. 340

.. 606

.. 339

.. 575

.. 552

.. 931

.. 483

.. 705



INDEX 01 SPECIES.

Ntjmbeb

Muscicapa albicilla

astigma

atricapilla

semitorquata

cseruleocephala

capitalis

erythropygia .

.

flammea

griseola

hsemorrliousa .

.

hirundinacea .

,

hyperythra

hypoleuca semitorquata

infuscata

javanica

- latirostris

leucomelanurus

melanictera

- melanoleuca .

,

- melanops

pallipes

- paradisi

pyrrhoptera .

.

parva .

.

parva .

.

— picata . .

pondiceriana . .— rosea

-— ruficauda— sibirica cacabata
-— striata neumanni— strophiata

superciliaris

Muscicapula melanoleuca

saphira

' westermanni

Muscipeta brevirostris

Muscisylvia leucura

Muscitrea cyanea

• grisola

Mustela

flavigula

- foina

canigula

hamptoni

186,

.. 703

.. 704

.. 468

.. 864

.. 707

.. 693

.. 696

.. 694

.. 402

.. 468

.. 694

.. 703

.. 864

.. 704

.. 709

.. 706

.. 98

.. 471

.. 710

.. 705

.. 704

.. 707

.. 707

.. 703

98, 864

.. 693

.. 694

.. 695

.. 706

.. 702

.. 702

.. 98

98, 703

.. 704

.. 704

.. 704

.. 695

.. 714

., 703

.. 705

.. 527

411, 971

.. 334

.. 186

499, 500

Mustela khatia

peregusna

sibirica

strigidorsa

subhemachalana .

.

Mutilla (Dasylabris) maura

arenaria

499,

NlTMBEK.

501, 527

.. 317

.. 500

501, 527

500, 527

.. 819

fioralis

rufipes

citiata

platiensis .

.

— (Ephutomma) sanguinicollis

— catanensis

— chrysophthalma .

.

— dalmatica

— (Myrmosa; erythrocephala

— littoralis .

.

grisescens

Mycalesis

albofasciata

anaxias .

.

semate

anaxias

manil .

miranda

radja

adolphei .

.

anaxoides

evansii .

.

francisca albofasciata

gomia .

.

sanatana

fuscum .

.

gotama charaka.

.

heri

igilia

khasia khasia

orcha

lepcha bethami .

.

davisonii

kohimensis

lepcha ,

.

359,

magna

malsara .

malsarida



INDEX OF SPECIES.

Mycalesis mamerta annamitica

mamerta

meda
mineus mineus .

.

nicobarica

polydecta

— mercea .

.

— mestra mestra

vetus

misenus .

.

mxiasicles pema
mystes .

.

nicotia nicotia .

nudgara

—
• nudgara .

.

— oculus

— oroatis surkha

— orseis nautilus

— patnia junonia

patnia ,

perseoides

perseus perseus .

. typhlus

• rama
• sanatana

suavolens

subdita .

.

- visala andamana

neovisala

visala

Mycalesis (Calysisme)

adamsoni

annamitica

bethami . .

charaka

davisoni . .

evansi

gotama

igilia

khasia

lepcha

• malsara

• mamerta .

mercea

• mineus

Number. I

.. 361

.. 361

i

.. 886

.. 359

.. 359

.. 359

.. 360

.. 361

.. 361

.. 361

360, 886

.. 360

.. 361

.. 361

.. 355

.. 360

362, 886

.. 358

.. 362

.. 362

360, 886

359, 885

.. 359

.. 360

.. 355

.. 361

.. 360

.. 359

.. 359

.. 359

.. 356

.. 358

.. 355

.. 357

.. 355

.. 357

.. 356

.. 355

356, 357

.. 356

.. 357

355, 357

355, 357

356, 357

356, 357

Mycalesis (Calysisme) mnaside s .

-mystes

nautilus

neovisala

nicotia

. orcha

orseis

patnia

• pema
perseoides

perseus

rama

subdita

surkha

visala

watsoni

Mycerobas melanoxanthus

Mydosama .

.

fuscum .

.

Myiagra tyfcleri

]Myiophoneus

- eugenei

horsefieldi

Number.

.. 355

356, 357

.. 355

.. 356

355, 357

.. 356

.. 355

.. 357

.. 355

356, 357

356, 357

.. 356

356, 357

.. 355

356, 357

.. 355

.. 726

.. 354

.. 354

.. 708

.. 459

.. 721

720, 940

— eugenei .

.

. . 721

-horsefieldi.. .. 720

-- temminckii . . 720

temminckii 100, 402, 557, 720, 795

Myotis 186,248,523

blythi 575

caliginosus . . .

.

. . • . 523

lanceus . . .

.

. . 315, 316

muricola . . .

.

. . • . 523

myotis . . .

.

. . • • 574

• omari .

.

. . . . 575

risorius .

.

573, 574, 575

— peytoni . . .

.

• • • • 523

• primula . . .

.

. . . • 248

sicarius . . .

.

• • 248, 523

— siligorensis . . .

.

• • • • 523

Myrmecocystus setipes 911

Myrtalis

mystes

Myzine arabica

fasciculata

Myzomis pyrrhoura

354

354

819

819

465



INDEX OF SPECIES.

N&i& bungarus

morgan!

tripudians

NaiadaccfcB .

.

Naias australis

• cseca

• fasciata

typica

graminea

welwitschii

Nandus marmoratus

INannodythemis

INannophya .

.

exigua .

pygmaea

25^ectogale

sikkimensis

^emachilus corica .

-Nemobius adelimgi

iJ^emorhsedus

goral

.

-

—

griseus

hodgsoni

l^^emiira hodgsoni .

.

rufilatus

Neophron

gmginianus

- percnopterus

percnopterus

Neorina chrishna archaica

INeornis albiventris

flavolivacea

— flavolivaceus flavolivaceus

intricatus .

Neosuthora davidiana thompsoni

.

thompsoni

INeoxiphidion

INeptis ancus

anjana

- aurelia

clinia

- colimiella martabana
- ebusa fuliginosa

eurynome .

.

NtTMBEB.

159, 955

.. 349

159, 412,

647, 972

.. 175

.. 175

.. 175

.. 45

278, 279

.. 278

278, 279

.. 160

.. 495

492, 495, 497

.. 496

495, 496

.. 525

500, 525

.. 160

.. 769

73, 80, 81 533

81, 82, 533

82

82

705

714

109

109, 402

568, 800, 848, 874

109

885

489

488

488

489

238

238

766

89

891

891

89

890

891

641

Nepti.s harita

heliodore

hordonia

hylas adara

jumbah

miah nolana

nata cresina

peraka

soma

susruta

vikasi pseudovikagi

viraja

Neritina perotetiana

Nesokia

baUwardi .

,

buxtoni

griffithi

huttoni

indica

Neurothemis

gigantea

• intermedia intermedia

Netta rufina

Nettimn crecca

Nettopus coromandelianus

Niltava grandis

macgrigioris?

oatesi

• sundara

Ninox scutulata

Nissanga

patnia

Nitidula hodgsoni .

.

Nobius maj^eti

Nocarodes serricollis

Nomia oxybeloides

Nomioides excellens

variegata

405,

Number.

891

891

891

890

891

891

890

891

890

Notocrypta

feisthamelii

restricta

Notodela leucura ,

.

Notodromas monacha

891

891

903

321, 530

.. 341

340, 341

321, 530

341, 530

.. 321

.. 259

.. 258

.. 541

158, 875

157, 802

.. 157

405, 406, 706

706

704

406, 560, 706

151

354

354

705

769

805

960

828

828

215, 218, 219, 222,

225, 433, 435, 440, 447,

786, 787, 792, 793

.224,225,446,786

.224,225,446,786

..714

..842



INDEX OF SPECIES.

Notodromas persica

. eutzi .

.

Notogonia nigrita .

.

— sculpturata

subtessellata

Number.
.. 842

.. 843

.. 824

.. 824

.. 824

Notopterus chitala . . .. .. ..161

— kapirat.. .. .. .. 160

Nucifraga caryocatactes .

.

. . . . 94

hemispila . . 233

• hemispila . . . . . . 233

multipunctata . . . . . . 233

Numenius arquata . . . . . . 802, 878

— phaeopus . . . . . . 878

Nyctalus . . . . • • • • • • 523

joffrei 523

labiatus .

.

.

.

.

.

. . 523

Nyctaginacese . . . . . . . . 45

Nycteris . . . • • • • • • • 522

tragata . . 522

Nyctibsetirachus . . . . . . • • 123

pygmeus . . . . 123

sancti-palustris . . 125, 127

^modestus 125, 127

iNycticebus 521

coucang .

.

.

.

. . 521

Nycticorax griseus .

.

. . .

.

. . 157

nycticorax . . . . . . 875

Nyctocleptes 62, 533

cinereus .

.

62, 63, 533

erythrogenys .

.

. . 63

sumatrensis . . . . . . 62

Nymphoea lotus . . • . . . • • 278

Nymphseacese .

.

.

.

.

.

. . 45

Nyroca ferina •

.

.

.

. . 158, 172

ferina .

.

.

.

• • 875

ferruginea . . . . . . 158

fuligida .. .. 158,189,875

nyroca nyroca . . 876

• rufina 189

Nysson rufus . . • • • • • • 823

Ochotona 69, 70, 533

auritus . . . • • • . . 71

curzonise . . • • 69, 70

hodgsoni . . . • • • . . 71

Number.

Ochotona ladacensis .. ..69, 70, 71

macrotis 69, 70, 71

nipalensis . . . • 69, 71

roylei . . 69, 70, 71, 505, 533

rufescens oigier .

.

.

.

. . 322

regina.. .. .. 322

rufescens .

.

. . 322

vultuma . . 315, 322

wardi .

.

. . . . . . 70

Ochrilidia tibialis .. .. 803, 810, 812

Ochromela nigrorufa .

.

.

.

. . 706

Odontoptilum ..218, 222, 434, 438, 782,

785, 790, 792, 793

..443

223, 224, 785

..438

..804

. . 804, 810

. . 804, 810

(Edicnemus scolopax . . . . . . 155

CEdipoda gratiosa . . . . 804, 810, 812

miniata .

.

.

.

. . . . 809

flava 809

schochi .. .. 804, 810 812

.. 709

710, 845

.. 711

.. 710

143, 711

845, 867

.. 867

711, 867

.. 710

.. 710

.. 710

.. 711

710, 867

.. 710

angulata

angulatum

undulatiun

CEdaleus mlonkosiewitchi

senegalensis

nigrofasciatus

(Enanthe

alboniger

argentea

capistrata

deserti atrogularis

finschii bamesi

hispanica melanoleuca

isabellina

— leucomela leucomela .

.

melanoleuca melanoleuca

— monacha

montana

oenanthe cenanthe

picata .

.

pleschanka . . 142, 143, 868

. — pleschanka . . 847

rufiventris .

.

• • . . 712

. xanthoprymna chrysopygia 711,

847, 868

(Enopopelia humilis 153

tranquebarica tranquebarica . 163



INDEX OF SPECIES.

Number.

Oligodon evansi

— subgriseus

Ophiocephalus

marulius

— punctatus

— striatus

Ophiops elegans

• ehrenbergii

— mizolepis .

.

—
• persicus .

.

Ophisaurus gracilis

Ophrysia superciliosa

Oreicola ferrea

. ferrea

hariiigtoni

:— ierdoni

403,

Oreinus richardsoni

Oreocincla dauma .

.

aurea

dauma .

.

imbricata

• nilgiriensis

— mollissima

mollissima.

whitehead]

— nilgiriensis

— spiloptera

Oreocorys sylvanus .

.

Oriolus andamanensis

chinensis .

.

— indicus

andamanensis

indicus

104.

• macrourus .

.

- t5nuirostris

kundoo

• kundu

luteolus luteolus .

thaiacous

402,

macrourus .

.

• melanocephalus

• oriolus kimdoo

oriolus

- tenuirostris

- traUii

.. 175

.. 621

.. 161

.. 161

.. 161

.. 160

.. 352

.. 352

.. 352

.. 352

.. 972

.. 22

561, 796

99, 710

.. 710

.. 710

160, 161

.. 563

.. 720

.. 720

.. 720

.. 720

.. 563

.. 720

.. 720

.. 720

.. 720

565, 739

.. 698

.. 700

.. 697

.. 698

.. 697

.. 697

.. 697

560, 698

.. 941

.. 698

.. 698

.. 697

.. 940

142, 698

.. 698

.. 697

.. 698

Oriolus xanthonotus

Orites leucogenys .

niveogularis .

Oropetium thomseum

Orocetes gularis

Orthetrmn .

.

chrysostigma .

.

sabina .

.

pruinosum neglectum

Orthotomus atrigularis

coronatus

flaviventris

• maculicoUis

ruficeps

sutorius

maculicoUis

• sutorius

Osphromenus nobilis

Orthotormus brunnifrons .

.

Orysia decumbens .

.

Osmotreron affinis .

.

— bicincta domvUlii

pompadora phayrei

Othorhinus hypoleiicus

Otis tarda .

.

tardus .

.

.

.

.

.

Otocom.psa emeria emeria

fuscicaudata

fuscicaudata

• flaviventris flaviventris

NUMBEK.

.. 689

.. 235

.. 235

.. 517

.. 719

.. 495

540, 541

541, 804

.. 541

.. 481

.. 489

.. 490

.. 4&1

.. 481

559, 943

.. 481

.. 481

.. 161

.. 490

516, 517

.. 943

.. 152

.. 152

.. 450

.. 87

.. 846"

.. 469

.. 469

469, 940

.. 469

mmor
Otocorys alpestris elwesi ;

.

khamensis

longirostris

•——— penicillata

— przewalskii

brandti przewalskii

elwesi

khamensis .

.

longirostris

Otogyps calvus

Otus scops pulchellus

Otygomis gularis .

.

Ovis

• ammon

.. 740

.. 740

.. 740

.. 740

.. 740

.. 740

. 145, 740

..740

. . 145, 740

109, 151, 568, 799

..847

..425

73, 76

..76



INDEX OF SPECIES. cxxt

Ovis ammon hodgson

poll

cycloceros

gmelini .

.

hodgsoni

laristanica

orientalis

erskiiaei

ispahanica

76, 322, 346,

poli

vignei ..76, 185, 322

arkar

cycIoceros76, 77, 322, 345, 578 581

Oxyambulyx

punjabiensis

vignei •

.

canescens

- substrigilis

Oxybelus lamellatus

14 notatus

pugnax .

.

Oxyglossus . .

Oxyura leucocephala

Number.

.. 77

.. 77

578

.. 346

.. 76

.. 345

345, 346

.. 345

.. 345

76,77

, 345, 346, 410, 578

346

substrigilis

.. 76

76,77

.. 745

.. 964

745, 964

.. 745

.. 824

.. 824

.. 824

.. 593

.. 954

Pachama

mestra

suavolens

Pachycalamus zarudnyi

Pachytylus danicus

Pachyura . . 186, 328, 329,

etrusca

Padraona 215, 216, 219, 222,

439, 442, 445,

gola ..224,225,

hyrtacus

msesoides

moorei

Paduka

lebadea

..354

..354

..354

..352

. . 804, 810

525, 546, 551

..329

433, 435, 438,

447, 790, 792

438, 439, 445

..445

. . 438, 439

.. 445

. . 215, 222

..218

Paguma
— grayi

larvata intrudens

leucomystax robusta

Palarus fabius

Palsfjornis colomboides

cyanocephalus

schisticeps

— torquatus

Pallasiella truchmana

Palpopleura

Palumbus casiotis .

.

palumbus casiotis

Paraphila

Pandion haUaetus .

.

haliaetus

Panicum antidotale

— turgidum

Pantala

flavescens

tillarga

.507,

.49, 50,

Pantolopus

Panthalops

Pantoporia

hodgsoni

asura .

.

kanwa

kresna

larymna

nefte nivifera

opalina

perius .

.

pravara

zaroca

Papilio seacus

agammemnon
— agetes

— albociliatis .

.

— antiphates .

.

— aristolochiae goniopeltis

— arycles

—
• bathyoles chiron

— bootes

— castor mehala

— chaon ducenarius

— coon doubledayi

Number.

.. 526

526, 646

526

526

823

942

567

567

567, 799

810, 812

.. 496

569, 801

.. 110

215, 216, 218

151, 799, 850

873

510, 511, 515

508, 509,511, 513

49, 52, 266

52, 542, 643

804,

254

74

84

84

890

890

890

890

890

890

890

890

890

894

896

895

88

895

894

88

896

88

895

895

894

16



INDEX OF SPECIES.

Papilio clytia

var. dissimilis

lankeswara

— ^papone

demoleus malayanus

demolion

doson

echo

eurypylus .

.

cheronus

evemon

helenus . . . . *

janaka

macareus gyndes .

.

mahadeva .

.

megarus

memnon agenor

neptunus .

.

nigricans

nomius

palinurus .

.

paradoxus telearchus

d. danisepa

payeni amphis

polytes

sarpedon

varuna

asturion

• xenocles kephisos .

.

• zaleucus

Pappophorum aucheri

elegans

Paradisea tristis

Paradoxurus

aureus

birmanicus

crossi

jerdoni

niger .

.

ravus

strictus

Paradoxornis flavirostris .

gularis

— guttaticollis

• ruficeps

Number.

641, 895

.. 895

.. 895

.. 895

.. 895

.. 895

.. 88

896

88

895

88

896

895

896

895

894

.. 641

.. 895

.. 894

.. 895

.. 896

643, 895

.. 896

.. 894

.. 894

.. 896

.. 894

506, 516

513,517

.. 701

.. 526

.. 526

.. 526

.. 526

.. 526

526, 551

.. 526

.. 526

.. 237

.. 239

.. 237

.. 238

Paradrymadusa

qazvmensis

Parsechinus

amir .

.

blanfordi .

.

ludlowi

macracanthus

micropus

Parapleurus alliaceus

Paratettix meridionalis

Parata .

.

— alexis

butleri

Number.

.. 767.

.. 767

329,330, 525

315, 317

410, 525;

.. 330

317, 579

525

803

803, 810

222

Pareronia avatar paravatar

hippia .

.

livilla

Valeria Mppia .

.

Parnara

bada

canaraica

Parnassius

221, 446

baileyi

gemnifer .

.

hampsoni

hannyngtoni

acdestis

laddakensis

latonius

rupshuana

— cephalus

— charltonius

447,

— occidentalis

— attroguttata

~ bryki

— deckerti

— haudei

delphius albulus styx

atkinsoni

cardinalia

lampidius

— macdonaldi

mamaievi

• nicevillei



INDEX OF SPECIES.

Number.

ParnaBsius delphius stenosemus

stoliczanus

discobolus insignis

epaphus
• ' phariensis

• sikkimensis

hardwickii

hunza

chitralica

delphius

hunza

kafir

- imperator augustus

-iaquemontii

chitralensis

himalaj'ensis

impunctata

maharaja

mamxievi

rhodus chitralensis

simo

acconus

simonides

staudingerihunza

worktnanni

szechenyi

Parthenos gambrisius

Parus semodius

aplonotus

ater gaddi

phseonotus

atriceps

bocharensis var. intermedins

caeruleus calamensis .

.

persicus

raddei

satunini

92

91

91

92

890

236

236

848, 862

862

95, 556, 795, 940

91

91

91

91

91

91

91

91

91

91

91

91

92

91

91

91

91

92

91

91

92

92

NUMBEK.

cmereus

comminis korejewi .

.

commixtus .

.

cyanus tianschanicus

dichrous

flavocristatus

~ ioschistus

— major

233

862

845, 846, 862

850, 862

862

233

234

234

234

237

236

235

95

Parus major blanfordi

cashmirensis

caspius

— cinereus

intermedins

commixtus

karelini

kashmiriensis

mahrattanum

major .

.

planorum

tibetanus

• zayroBsiensis

— malabaricus .

,

melanolophus

modestus

monticola

monticolus

monticolus

nuchal is

palustris korejewi

poecilopsis

peregrmus

pnecilopsis

rubidiventris

rufonuchalis .

sinensis

spilonotus

subviridis

sultaneus

xanthogenys

Passer

alpicola

cinnamomeus

845,

848,

95,

— domesticus .. ..402,564,

biblicus . . 844,

— — domesticus

— . — indicus . . 103,

— pyrrhonotus

— flaveolus

— hispaniolensis transcaspicus

— indicus

— mallaccensis

— montanus dilutus .

.

— malaccensis

846, 861

.. 95

.. 861

.. 233

.. 233

.. 234

.. 861.

.. 234

.. 234

850, 861

.. 234

.. 234

., 861

.. 695

96, 236

.. 95

.. 556

.. 234

.. 95

.. 234

.. 234

.. 234

.. 695

.. 234

.. 236

.. 237

.. 451

.. 236

.. 236

.. 236

.. 236

144, 931

.. 732

144, 564

798, 943

846, 855

.. 855

731, 855

.. 731

.. 732

731, 855

.. 731

.. 731

.. 731

.. 731



INDEX OF SPECIES.

Passer montanus montanus

saturatus

transcaucasicus

pusillus

pyrrhonotus

rutilans cinnamomeus

debilis

saturatus

Pastor blythii

fuscus

• roseus

terricolor

tui-diformis

Pavo chinquis

cristatus

Pegoletia senegalensis

Pelecanus crispus .

.

onocrotalus

Pelobates fuscus

Pellorneum cinnamomeum
— ignotum

— ignotum

• mandellii

minus .

.

palustre

ruficeps

gi-anti

———• ^mandellii

—— minus

ruficeps

subochraceum
— —

• subochraceum

• tickelli

Pelteforum ferrugineum

Pennisetum cenchroides

prieuri

typhoideum

Penthema darlisa .

.

Perdicula asiatica .

,

Perdix

— bicalcaratus

ceylonensis

francolinus

gularis

194,

Number.

.. 856

.. 731

849, 855

.. 730

.. 731

. . 731

103, 731

.. 731

• ..700

. . 702

699, 852

.. 246

.. 700

.. 646

153, 570

.. 516

.. 876

156, 876

.. 156

121, 122

.. 453

.. 452

.. 452

. . 452

.. 452

.. 452

452, 940

.. 452

,. 452

.. 452

.. 452

. 452

. 452

. 453

. 645

508, 510, 511

.. 509

.. 519

.. 892

.. 570

193, 651

.. 18

.. 18

200, 202

.. 424

Perdix hardwickii

hepbumii

pallida

hodgsonise .

.

limulata

maculatus .

.

megapodia .

.

monogrammica

olivacea

perdix canescens

perlata

—-—— phayrei

picta

—
- rufogularis .

.

——^—
• spadicea

torquata

torqueola .

.

zeylonensis

Pergesa

castor var .

.

elpenor

olivacea

Ntjmbbe

.. 13

.. 206

417,418

.. 145

.. 12

.. 419|

.. 653

.. 424i

.. 652

.. 880

.. 419'

.. 419'

.. 206

.. 660

.. 2,8i

.. 652"

.. 652

.. 18

.. 753

.. 753

.. 752

.. 753.

Pericrocotus albifrons

andamaiiensis

affinis .

.

brevirostris 98, 559,

afifinis .

.

— ^brevirostris

^neglectus

695,

cantonensis

cinereus

erythropygius

flammifer

flammeus

fraterculus

igneus

neglectus

peregrinus

ma;

pa]

abaricus

lidus

peregrmus

vividus

- roseus roseus

- Solaris

- speciosus andamanensis

69i

691

796.

.. 695

.. 695

.. 695

.. 696

.. 690

.. 696

.. 694

.. 94:

.. 69<

.. 69i

.. 691

796, 94:

.. 691

.. 696

.. 695

.. 695

.. 695

.. 695-

.. 694i



INDEX OF SPECIES.

Number. I

Pcricrocotus speciosus flammeus .

.

694
j

r flammifer .

.

694

• fraterculus .

.

694

" speciosus .

.

694

Perigonia testacea .

.

.

.

. . .

.

748

Periplaneta .

.

.

.

.

.

.

.

.

.

761

americana ,

.

.

.

.

.

761

Peristrophe bicalyculata .

.

.

.

.

.

518

Pemis apivorus apivorus .

.

.

.

873

^ cristatus .

.

.

.

.

.

.

.

152

Peromyscus . . . . . . . • 315, 320

bailwardi .

.

.

.

.

.

315

.. 513

.. 726

.. 726

.. 726

.. 528

.. 528

.. 528

.. 554

.. 971

.. 528

.. 528

.. 528

.. 528

.. 528

Phaiomys waltoni petulans

Phalacrocorax carbo

fuscicollis

javanicus

pygmseus

Perotis latifolia

'Perrisospiza camipes camipes .

1 icteroides icteroides

i affinis

-Petaurista .

.

albiventer

candidulus

cineraceus

inomatus

lanka

lylei venningi

nobilis .

.

oral

philippensis

sybilla 501,528

t- taylori .

.

Petrocincla cinelorhyncha

t- pandoo .

.

Petronia petronia inteiinedia

exiguus

411

719

719

732

854

941

..971

563, 797, 941

..563

844,

563,

847,

719,Petrophila cinelorhyncha

—' cinclorhynchus

cyanus .

.

— erythrogastra

I" erythrogaster . . .

.

.

.

719

solitaria pandoo .

.

.

.

719

philippensis .

.

.

.

719

-— solitaria •

.

.

.

719

• transcaspica .

.

719

Phaiomys . , . . . . .

.

.

.

58

blythi 68

• petulans . . .

.

.

.

58

'-»' - waltoni . . . . .

.

.

.

58

Phaseolus aconitifolius

mungo var. roxbiirghii

NUMBEU.

. . 58

156, 802, 850, 876

..156

..156

. . 850, 877

..519

.. 519

Phasgonura . . . . .

.

.

.

. . 766

viridissima .

.

.

.

. . 766

Phasianus colchicus talyschensis .. 850,881

Phidole indica

Philanfchus coarctatus

trianeulum

PhUentoma p\Trhopterum

velatum

Phcenicopterus ruber antiquorum

Phoenicura cseruleocephala

fuliginosa

leucocephala

• macgrigiorise

rubeculoides

Phoenicurus

alascharica

auroreus leucopterus

cseruleocephala

erythrogaster grandis

• erythronota

- erythronotus

- frontalis

- hodgsoni

• leucoptera

- ochrurus ochrurus .

.

phoenicuroides

rufiventris .

.

911

822

822

707

707

875

714

713

712

706

704

712

403

712

99

712

405, 846, 868

..712

99,712

..712

..712

..868

.. 712

143, 712

.. 868

.. 99

Phoephagus

Pholidoptera

phoenicurus phoenicurus

rufiventris

schisticeps . . . . .

.

712

75

75

. . 766, 767

766

gruniensis

persica

Phragomaticola sedon 483

Phrygonca grandis . . . . • • • • 903

Phrynocephalus maculatus . . . . 351

Phyllergates coronatus 489

I



INDEX OF SPECIES.

NU3M3ER.

PhyUomacromia . . . .673, 675, 686, 688

., nilgiriensis.. 675, 686, 687

.. 315

.. 465

.. 465

.. 465

.. 465

.. 485

Phyllorhina tridens murraiana

Phyllomis aurifrons

chlorocephalus .

.

cyanopogon

jerdoni .

.

Phyllopneuste borealis

fuscata

—

.

• homeyeri

_ lorenzii

macrorhynchus

occipitalis .

.

— xanthoschistos

Phj-lloscopus

affinis -

coUybita abietina

• collybita

sindianus

— tristis

- fuliginiventer

- fuscatus fuscatus

homeyeri

— humii

humii

— mandellii

— prsemium

- indicus

indicus

maculipennis

- magiiirostris .

.

• neglectus

lorenzii

neglectus

newtoni

- nitidus

- pallidipes

- plumbeitarsus

• proregulus

newtoni

- pulcher

- sindianus

- subviridis

- tenellipes

- tristis

.. 484

.. 485

.. 480

.. 48

.. 487

95, 142, 846

142, 559

.. 864

.. 864

.. 484

98, 142

.. 484

.. 484

.. 484

559, 795

98, 485

.. 485

.. 485

.. 484

.. 142

.. 485

.. 486

.. 485

.. 485

142, 485

.. 485

.. 486

.. 489

.. 486

.. 98

98, 485

.. 485

.. 484

98, 485, 795

.. 486

.. 795

Number.

Phylloscopus tytleri

viridanus

xanthodryas

Pica bactriana

bottanensis

omata .

.

pica bactriana 141,

bottanensis

230, 845,

rustica

: sericea .

.

Picnonotus analis .

.

blanfordi

cyaniventris

finlaysoni

• davisoni

• finlaysoni

flavescens

• gularis .

.

intermedius

luteolus .

.

melanicterus

nigripileus

penicillatus

plumosus

pusillus .

.

• simplex

xantholsemus

- xanthorrhous

Picumnus innominatus

Picus auriceps

squamatus squamatus

viridis karelini

Pieris canidia

Pinarocicbla euptilosa

Pipa .

.

Pipistrellus .

.

austenianus

babu . •

— cadomse

— ceylonicus

chrysothrix

indicus

subcanus

coromandelicus



INDEX OF SPECIES,

Number.

Pipistrellus coromandra

coxi

kuhli

kuhli

lepidus

lepidus

lophurus

marginatus

mimus
glaucillus

Pithecus

minis mimus
mordax

paterculus

shanorum

bralima

entellus

anchises

femoralis keatii

hypoleucus

• johnii

kephalopterus

—— melamerus

• obscm^us

phayrei .

.

— — pileatus .

.

priam

schistaceus

• shanicus .

.

• shortridgei

silenus

• ursinus .

.

Pitta brachym-a

Planesticus albocmctus

boulboul

castanea gouldi

• castaneus castaneus

— eunomus

feee

kessleri

kinnisii erythrotis

maximus

nigropileus

obscurus obscurus

subobscurus

327,

316, 523, 574,

546,

410, 576,

523,

574,

646,

521,

521,

970,

402,

574

327

576

523

576

576

523

574

646

579

523

523

523

523

521

971

521

521

521

521

521

521

553

521

521

521

550

521

553

521

971

521

941

717

717

717

717

717

718

716

716

716

717

718

718

Planesticus paliidus

protomelus

ruficollis atrogularis .

ruficollis

simillima bourdilloni

kinnisii

simillimus simiUimus
•— unicolor

Planorbis comeus .

.

Plastingia 215, 219, 220, 222, 435, 440,

791, 792,

submaculata 217, 223, 224,

Platacantliomys

lasiurus

Platycleis persica .

.

Platylophus ardesiacus

PlatjThynchus albicollis

ceylonensi

Platysmurus leucopterus

Plecotus

homochrous

Plegadis falcinellus

Pleurococcus nivalis

Pleuroxus aduncus

Ploceela chrysea

cryseus

Ploceus bengalensis

flaviceps .

.

manyar flaviceps

manyar

megarhyiichus

passerinus

phUippensis infortunatus

megarlijTichus

passerinus .

.

• philippensis

Plotus melanogaster . . 156, 636

Pnoepyga longicaudata

pusilla .

.

; roberti .

.

squamata

Podiceps albipennis

cristatus .

cristatus

NumbUK.

.. 717

.. 717

., 717

.. 717'

.. 716

.. 716

.. 716

.. 717

.. 903

443,.

793

444,

447

530

530

767

694

708

706

232

522

522

874

640

839

724

724

723

724

724

723

723

723

723

723

723

723

637

478

479

454

479

,971

850

876.

158



INBEX OF SPECIES.

Number.

Podiceps fluviatilis capensis

ruficoUis capensis

iPodoces hendersoni

— humilis

Poinciana elata

Poliopsar fuscogularis

Poliosetus liiraiilis .

.

~ iclithysetus

Polistes

850,

hebrseus

• stigma

Polygala eryoptera

Polyodontophis coUaris

Polyommatus
argus .

.

Polynemus tetradactylis

Polyodox nigrimentum

Polyphaga .

.

segyptiaca

africana

persica .

.

-

—

subhyalina

Polyplectron bicalcaratum

• northise

Pomatorhinus albigularis

albigularis

marise

austeni

• erythrogenys

- ferrugineus

• ferrugineus

pbayrei

gravivox

• horsfieldi

horsfieldi

melanurus

obscurus

tranvancoricus

hypoleucus hypoleucus

tickelli

876

876

233

233

519

701

161

151

960

816

960

516, 517

158, 647, 972

. 92

, 92

, 535

. 462

, 761

, 761

, 762

, 763

, 762

, 153

2,11

, 449

, 449

, 449

, 450

, 450

450

, 450

, 450

. 450

. 450

.. 449

.. 449

.. 449

.. 450

448, 940

.. 448

.. 449

.. 449

449

450

450

Number.

- erythrogenys

- gravivox

- harringtoni .

- imberbis

macclellandi

.

Pomatorhinus imberbis

macclellandi

mearsi

melanurus

nuchalis

obscurus

ochraceiceps

II

449,

austeni

ochraceiceps .

.

stenorynchus.

.

olivaceus

olivaceus

ripponi

• phayrei

pinwilli

ruficoUis

bakeri

ruficoUis

schisticeps

crypthanthus

mearsi .

.

pinwilli

schisticeps

tickelli

Porcula

salvania

salvanius

Poritia binghami

cseruleus

euryciaoides

hewitsoni

interjecta

nigrita

palilia

phalia

phraatica

potina

polyocephalus

principalis .

.

Porphyrio polyocephalus caspius

seistanicus

Porzana maruetta

porzana

Potamogeton crispus

154,

850,

850,

450

450

449

448

449

448

449

450

450

449

450

448

448

448

449

4481

449;

449

449

44

448,

448;

448

448

450

308

310!

309

86

879

86

86

86

86

86

86

86

879

86

879

879

880

88a

278



INDEX OF SPECIES.

Number.

Potamogeton pectinatus 278
Potamon fluviatile var. ibericum

Potamorcyprie variegata .

.

Potomarcha atrata .

.

obscura

Pratincola caprata .

.

— rossorum

indica

leucura .

.

macrorhyncha .

.

maura .

.

var. prezwalskii

.. 836

.. 843

..709

492, 498, 541

..561

..709

..709

..709

..710

. . 561, 796

.. 709

insignis .

.

rubicola stejneri

torquata indica

Presbytia melamerus

Prinia

buchanani

cinereocapella

eursitans

flaviventris flaviventris

sindianus

Number

Proparus vinipectus 557

Propasser ambiguus . . . . . . 728

blythii 727

edwardsii . . .

.

. . 728
—— grandis 797

minima .

.

.

.

. . 727

.. 728

,. 728

.. 728

.. 728

564,728

.. 728

— gracilis

lepida

inornata

blanfordi

burmanica

inornata

jerdoni

lepida

socialis

socialis

stewarti

stewarti

- sylvatica

rufescens

sylvatica

valida

.. 710

.. 709

. . 99

..553

..931

..482

.,482

..482

..490

..490

..482

..490

.. 491, 796

..491

..491

..491

..491

..490

490, 559, 796

..490

..491

..491

.. 559

..491

..491

..491

..896

— pulr-herrimus

ambiguus

pulcherimus

waltoni .

.

rhodochrous

rhodoclamys grandis .

.

rhodopeplus rhodopeplus

ripponi .

.

thurus blythii

dubius

mmimus
thurus

— vmaceus

— waltoni

Propyrrhula subhimalchus

Prosopis

——-—— spicigera .

.

stephania .

.

Prothce francki angelica

Protosticta gravelyi

himalaica

lindgreni

Prioniris clemanthe

Prionodon . . 526

pardicolor .

.

.

.

500, 526

Procarduelis nipalensis .

.

.

.

564, 729

rubescens .

.

.

.

.

.

729

Proparus chrypaeus .

.

.

.

.

.

459

dnbius . • .

.

.

.

.

.

458

17

.. 728

.. 728

.. 727

.. 727

.. 727

.. 727

.. 728

.. 728

.. 727

511,817

513,619

.. 325

.. 892

.. 150

.. 150

.. 150

.. 721

101,722

.. 722

.. 101

.. 722

.. 103

.. 101

.. 722

.. 869

.. 869

.. 722

101, 722

.. 722

Psammochares cingulatus .

.

. . 820—— (Platyderes) donticiilatus. 820

. (Anoplius) luctigerus . . 820

_- (Pompilus auctt.) melas. . 820

Prunella

atrigularis

collaris ripponi .

.

rufilatus .

.

fulvescens fulvescens

himalayana

himalayanus

immaculatus

modularis modularis

orientalis

rubeculoides

strophiatus jerdoni

strophiatus



INDEX OF SPECIES.

Number.

Psammochares modestus . . . . . • 820

• (Platyderes) orchesicus . . 820

rutilus

Psammodynastes pulverulentus

Psammophis leithi .

.

— schokari

Psalis femoralis

——- plebeja

Psaraglossa .

.

— spiloptera

Pseudagrion decorum

hypermelas .

.

.. 820

159, 647

.. 647

349, 972

.. 964

.. 964

.. 466

699, 972

.. 543

.. 543

.. 161

151, 568, 943, 951

73, 77, 533

Ptercmys phayrei probus .

.

spadiceus

Pteronemobius

Pseudeutropius atherinoides

Pseudogyps bengalensis

Pseudois

• nahura .

.

.

.

.

.

. . 11

nahoor .

.

.

.

. . 77, 533

Pseudominla austeni .

.

.

.

. . 459

-— castaneiceps brunneicaudata 458

.—

—

castaneiceps . 458

cinerea

manipurensis

ripponi

sordidior

Pseudotramea;

prateri

Pseudoxenodon macrops .

.

Psidium giiava

Psilorhinus flavirostris

— magnirostris .

.

occipitalis

Psilorhjmcus balitora

Psittiparus gularis gularis

—

—

— transfluviatilis

ruficeps bakeri

—— ruficeps

Psoralia odorata

Pterocles arenarius

.

coronatus

— exustus .

Pteromvs

— orientalis arenarius

alboniger .

.

belone

(Hylopetes) leonardi

.. 458

.. 459

.. 459

.. 459

.. 149

.. 149

.. 159

.. 31

.. 231

.. 231

.. 231

.. 160

.. 239

.. 239

.. 238

.. 238

. . 47

.. 801

.. 186

.. 801

..877

, . 502, 528

501, 502, 528

. 411,528

.. 501

gracilis

Pteropus

giganteus

Ptcrorhinuslanceoiatus .

.

Pteruthius seralatus

seralatus

Number.

.. 528

.. 528-

.. 769

.. 76a

.. 521

521, 550

.. 245

.. 463

.. 463

erythropterus . . 463, 557

melanotis .

.

.

.

. . 464

intermedius . . 464

melajiotis .

.

. . 464

rufiventer .

.

.

.

. . 465

xanthochloris .

.

. . 464, 557

— ———— xanthochloris . . 40

hybrida .. .. 4641

occidentalis . . 464

Ptilolaamus austeni .

.

.

.

. . 951

Ptilopachus (Ophrysia) superciliosa .. 22:

Ptynoprogne concolor .

.

.

.

. . 735

i

obsoleta obsoleta .

.

. . 735

rupestris .. 1 44, 565, 735, 798

Pucrasia macrolopha .

.

.

.

. . 570

pucrasia macrolopha .

.

..110

Pulex irritans .

.

.

.

.

.

. . 639

Pulicaria rajputanse .

.

•

.

. . 47

wightiana .

.

.

.

. . 509, 510

Pupalia 515

Putorius 410

alpinus .

.

.

.

.

.

. . 185

erminea 624, 625

——— sarmaticus .

.

.. .. .. 317

Pycnonotus leucotis mesopotamia . . 845

Pycnorhampus altirostris altirostris . . 452

icteroides .

.

. . 101 , 564

Pyctorhis altirostris griseigularis .

.

. . 452

sindicus .

.

. . 452

griseigularis .

.

.

.

. . 452

longirostris .

.

.

.

. . 246

nasalis .

.

.

.

.

.

. . 451

— sinensis nasalis .

.

.

.

. . 451

— sinensis .

.

.

.

. . 451

Pvrrhocorax .

.

.

.

•

.

.

.

• • 141



INDi:X OF SPECIES

iPyrrhocorax alpinus

! graculus

\- pyrrhocorax

iPpgita cinnamomea

Pyrgodera armata .

.

PjTgomorpha conica

:Pyrrhoplectes epauletta

.Pyi-rhospiza humii .

.

punicea

humii

f

punicea

Pyi'rhula altera

aurantiaca

epauletta .

.

erythaca .

.

altera

erythaca

erythrocephala

nipalensis

nipalensis

victoriae

victoriae

Pyrrhulauda grisea grisea .

.

. melanolauchen

Pyrrhulinota roseata .

.

.

.

Python molurus

Number.

.. 555

• . 141 , 233

141, 233, 852

..731

.. 810,812

.. 805,811

..727

..727

..727

.. 727

..727

..726

..726

..727

..726

..726

..726

. . 564, 726

. . 564, 726

726

726

726

744

744

729

158

Quercus incana

[Juerquedula circia .

.

949

157

^agadia



INDEX OF SPECIES.

NuMBEK.

Rattus manipulus .

.

.

.

.

.

. . 531

'

mentosus . • .

.

.

.

. . 531

NuMBEK,

niticlus nitidus

obsoletus

503,niviventer . . "

norvegicus .

.

rattus

alexandrinus

arboreus

bhotia

• gangutrianus

• girensis

kaiidianus .

.

• khyensis

narbadse

nemoralis

rufescons

satarse . .

sikkimensis .

.

tadkonensis

tikoR

tistse

- ——— wronghtoni 531, 545, 548

530

530

531

..340

. . 339, 340

. . 321, 531

.. 531

..531

..531

.. .531

..531

. . 531, 554

..53]

..531

190, 531, 5.52

..531

Reciu'virostra avocetta

Regadia crisilda

critolaus .

.

Reguloides fulviventer

humii

mandellii

subviridis

87^,

Regulus cristatus .

.

himalayensis

— regulus himalayensis

• yunnanensis

yunnanensis

.. 88(.

.. 48i;!

.. 48;.

.. 48i;

.. 48iii

.. 55!!;

.. 47il

95, 47!l

.. 47

.. 47

Ratufa

surifcr

vallidus

vicerex

vociferans

249,

albipes

dandolsena

fellii

gigantea

lutrina

531

530

530

531

552

.. 531

.. 530

.. 531

.. 531

528, 646

249, 250

.. 411

Remelana . . . . . . .

.

. • 8ti

Remiz coronata . . . . .

.

. . 23'

Rhacophorus bimaculatus .

.

. . 11!

Rhagastis . . . . . . .

.

. . 75'

olivacea . . . . .

.

. . 761

Rhamnac . . . . . . .

.

. . 4i

Rhimator . . . . . . .

.

. . 461

Rhinchosia minima var. laxiflora . . 51

Rhinoceros . . . . . . .

.

310, 31

(Dicerorhinus)niger .. ..31

sumatrensis

sumatrensis

411, 528,

indiea bengalensis

centralis

indiea

macroura

528

971

.. 528

.. 528

.. 528

.. 528

.. 547

.. 528

249,250

macroura .

.

. . 528

dandolena 249, 250, 528, 971

insignis .

.

.

.

. . 250

melanockra . . . . 528

sondaicus

stenocephalus

superans

Rhinocypha bisignata

Rhinolophus

afifinis

. beddomei

— ferrum-equinum

phseopepla 411,528

528, 554

!

31

lagiotis 31

nasalis .

.

. . 31

rhinoceros unicornis

31

;

sondaicus 31

31i

31

.. 31

.. 54

.. 52

.. 52;

.. 52

.. 52

573, 57

.. 57

.. 32

.. 52

499, 62

.. 32

.. 52

.. 52

tragatus

hipposideros midas

lepidus

luctus

midas

monticola

pearson

i



INDEX OF SPECIES.

I'vluiiolophus peniigpr

rouxi

— tridens

— — trifoliatus

.Rliiiiopalpa pol;yTiice birmana

,

Rhino phis sp.

drummondhayi

sanguineus

Rhinopoma

cystops

hardwickei

kinneari

microphj-lluni

muscatelluni .

pusillum

Rhipidura albicollis

albicollis

— stanleyi

albifrontata

albonotata

aureola .

.

aureola

burmanica

compressirostris

hyposantha

javanica

pectoralis

.Rhitidoceros undulatus

jRhizomys

» pruiuosus

! senex

I, vestitus

wardi

Rhododendron arizelum

Rhodonessa caryophylacea

Rhodospiza obsoleta

Rhopalocampta 215, 216. 217, 222,

benjamini 223,

Rhopocichla atriceps— atriceps

bourdilloni

nigrifrons . .

Rhopod\i;es sumatranus

Rhyacornis fuliginosa

Number.

.. 522

.. 522

315, 326

.. 522

.. 892

.. 412

.. 412

.. 972

316, 524

.. 25

524, 550

524, 575

316, 575

.. 25

316, 575

.. 25

.. 561

.. 708

.. 708

.. 561

.. 708

.. 708

.. 708

.. 70S

.. 708

.. 708

.. 709

.. 709

.. 951

.. 62

63, 504

63, 504

504, 505

499, 504

.. 757

970, 971

.. 729

435, 436

224, 444

.. 940

.. 456

.. 456

.. 456

[

970, 971

i

..713'

Rhyacornis fuliginosus

Rhyuchops albicollis

Rhynchosia arenaria
—•— minima var. 1

—

— rhombifolia

axi flora

Rhyothemis

bipartita
—~" lankana

plutonis

triangularis

Rimator malacoptilus

Riparia brevicauda

—— riparia

riparia

diluta
— I'upestris .

,

Rohtee cotio

Rollulus superciliosus

Rosaceae

Rostratula capensis .

.

Rotifera

Rousettus

— —— arabicus

leschenaulti

— seminudus

Rotala

Rotalia

Rubigula webberi . .

Rubus

Rucervus

brucei

cornipes .

.

dimorphe

duvaucelli

eldi

elaphoides

frontalis .

.

lyratus .

.

thamin

brucei

thamin

Ruellia patula

Rusa

var. alba

unicolor

47,

NuiMBER.

562, 797

.. 156

508, 511

.. 515

.. 47

50, 673

.. 48

.. 48

.. 48

.. 48

.. 454

.. 735

.. 870

.. 735

.. 735

104, 848, 870

.. 161

.. 22

.. 45

156, 572

.. 836

.. 521

.. 315

521, 550

.. 521

.. 279

.. 376

.. 470

.. 849

302. 305

.. 305

.. 306

.. 305

.. 305

305. 306

.. 305

30"), 306

.. 306

.. 305

305, 306

305, 306

.. 517

.. 516

302, 534

304, 534



INDEX OF SPECIES.

Eusa unicolor dejeani

. vmicolor

Ruticilla erythronota

frontalis .

.

grandis .

.

hodgsoni

— phoenicuroides

rufiventris

schisticeps

NUMBEE.

304, 305

304, 534

797

561

712

712

712

562, 797

.. 712

Sabia campanulata

Saccobranchius fossilis

Saccolaimus

saccolaimus

Sadarga

— gotama

Sa-licaria obsoleta .

.

turdina orientalis

Salmo fario .

.

irridens

Salpornis spilonotus

Salsola foetida

Salvadora

oleoides

Salvia aegyptiaca .

.

Samanta

heri

malsara .

.

misenus .

.

nicotia

watsoni .

.

409, 901,

409, 901,

Samundra

anaxoides

276. 511

Sancus 215, 218, 219, 222, 432,

447, 780, 782, 766, 791

— pulligo

— subfasciatus 224, 225,

Sapindacese .

.

Saponaria vaccaria

Saproligneus ferox

.. 223

.. 160

.. 524

.. 524

354, 355

.. 354

.. 483

.. 480

902, 903

902, 903

.. 477

516,518

.. 514

,513,515

.. 512

.. 354

.. 354

.. 354

.. 354

.. 354

.. 354

354, 355

.. 354

435, 440,

, 792, 793

.. 786

446, 447

.. 45

.. 518

.. 901

NUMBEK.

Sarangesa218, 222, 434, 440, 784,790, 792, 793

dan . . . . 223, 224, 443

dasahara

purendra

Sarcidiornis melanonotus

Sarcogrammus indicus

Sarcostemma brevistigma

Satarupa

milliana

Saxicola

223, 224, 443, 784

. 223,224,443,784

157, 411, 637, 638

155, 571, 802

.. 515,516

218, 434, 439

223, 224, 442

..709

alboniger .

atrogularis

bicolor

capistrata ,

.

caprata atrata

rossorum

chrysopysia

deserti

ferrea

fusca

— gaddi

— insignis

— isabellina

— isabellinus

— leucomela

— leucura

— macrorhyncha

— melanoleuca melanoleuca

— monacha
— nigrorufa .

.

— oenanthe argentea
— opistholeuca

— pallida

picata

rubetra noskse

torquata indica .

.

prezwalskii

stejneri

Saxifragaceae

Scaeorhynchus gularis transfluviatilis

ruficeps bakeri

Scapholebris aurita

mucronata

Sceliphron (Pelopoeus) caxica«icum



INDEX OF SPECIES.

Sceliphron tubifex

Schistocerca gi-egaria

Schoenicola platyura

Schoeniparus dubius dubius

genestieri .

.

intermedins

-———— mandellii .

.

genestieri .

.

•

—

——— intermedins

mandellii

^ rufiKXilaris

Schweinfurthia sphserocarpa

Sciurus atrodorsaiis

caniceps

——— cimeiceps . •

fnlvus

gordoni

indicus

—
- maiabaricus

maximus

Scobura

Scolia (Discolia) hirta

infuscata

maura

4 pmictata

• (Triscolia) hsemorrhoidalis

Scolopax rusticola 111, 155, 571,

Scoparia dulcis

Scops bakkamajna .

giu .

.

spilocephalus

Scoteinus

• pallidus .

! Scotocera inquieta .

striata

Scotocerca inquieta

Scotocichla fuscicapilla babaulti

fuscicapilla

Number.

.. 821

806; 811

.. 483

.. 458

.. 458

.. 458

.. 458

.. 458

.. 458

.. 458

.. 458

.. 516

411,646

.. 646

.. 411

.. 575

.. 601

.. 547

.. 547

.. 547

217,219

.. 819

.. 819

.. 819

.. 819

.. 819

850, 878,

943, 944

518

151

151

151

523

523

796

488

173

453

453

523

523, 772

772

772

772

523

Scotophilus castaneus

kuhli .

.

wroughtoni

Scotozus

dormeri caurinus

dormer

Scricostoma pauciflora

Sebastonyma

Seetzenia orientalis

Selsiothemis

nigra .

.

Semiplotus macclellandi

Sepa .

.

Sericostoma

paucirtora

Serinus ambiguus

pusillus

Sesamimi indicum .

.

Sesarma boulengeri.

.

Sesbania aculeata ,

.

Shelfordella .

.

• tartara

Sibia melanoleuca .

.

picaoides

—— picaoides

pulchella

Sida .

.

Siluroides

Simla (Cercopithecus) fulvus

erythraea

fnlva .

.

mulatta

rhesus

——— sinica

Similax

Simocephalus exspinosus

__ vetulus

Simotes albocinctus

arnensis ..

cyclurus .

.

theobaldi .

.

Sinthusa amba
. chandrana

^ grotei

-— nasaka

215

212,

NUMBEE.

.. 523

523, 646

. . 523

.. 523

.. 523

.. 523

.. 512

217, 219

213, 514

267, 497

267, 268

.. 160

215,216

.. 511

76, 509, 514

.. 730

H47, 854

.. 519

.. 836

.. 518

.. 761

.. 761

.. 460

.. 459

.. 459

.. 460

.. 518

.. 966

665, 668

666, 668

.. 666

.. 666

666, 668

81:^,814

.. 849

835, 838

836, 838

159, 972

621,647

159

175

87

87

87

87



INDEX OF SPECIES.

Sinthusa obscurata

pallidior .

,

Siphia hainana

hodgsonii .

.

hyperythra

parva albicilla

hyperythra

parva

strophiata .

.

sfcyani

Siphcetis aurita

Sirenia

Sitta castaneiventris

neglecta

cmnamomeoventris .

.

cinnamomeoven

tris .

.

europsea caesia

griseiventris

nagaensis .

.

, rubigmosa

formosa

frontali'S

frontalis

griseventris .

.

himalayensis .

.

leucopsis

leucopsis .

kashmiriensis

magna
nagacsis .

.

nagaensis

rubiginosa.

neglecta

neumayer

dresseri

obscura

rupicola

—— — rupicola

syriaca obscura
——• tschltscherini

victorise

Sithon ismarus

nedymond .

.

Siva castaneicauda

cyanuroptera .

.

473,

NtTMBEK.

.. 87

.. 87

.. 704

.. 703

.. 703

.. 703

.. 703

.. 703

560, 703

.. 707

.. 646

.. 313

.. 472

.. 472

.. 472

.. 472

.. 860

. ..473
.. 473

848, 860

.. 473

473, 940

.. 473

.. 473

, 472, 558

.. 473

96, 473

.. 473

.. 473

.. 473

.. 473

848, 860

.. 472

.. 860

845, 860

848, 860

.. 860

848, 860

473

860

473

87

87

461

462

Siva cyanuroptera cyanuroptera

oatesi

sordida

wingatei

nepalensis

occipitalis

——
- sordida

strigula

castaneicauda

strigula

vinipectus

wingatei

Solanum albicaule

• nigrum .

.

xanthocarpum

Smerinthus .

.

——-— — decolor

Sorex etrusca

pusillus

Soriculus

baileyi

——
• caudatus

Irene

leucops .

,

macrurus

.

nigrescens

Spatula clypeata

Spelerpes

fuscus

ruber

Spermacoce stricta

Sphecius antennatus

luniger .

.

uljanini .

.

Sphecodes gibbus .

.

Sphenocercus apicauda

sphenura

Sphenocichla humei
——

—

roberti

Sphex (Ammophila) occipitalis

(Eremochares) dives

Sphingonotus cserulans

satrapes

Sphinx (Ambulyx) substrigilis

Sphodromerus coelosyriens

499, 625*

.. 500

.. 525

499, 500

.. 525

.. 158

.. 119

.. 119

.. 119

.. 277

.. 823

.. 823

.. 823

.. 825

.. 152

.. 152

.. 477

.. 477

.. 822

.. 822

804, 811

804,811, 812

.. 745

811,812



INDEX OF SPECIES.

Spiiornis cheela

Spizaetus cirrhatus

nepalensis

Spizixus canifrons canifrons

— in gram

i

Spodiopsar cineraceus

Squatarola helvetica

Stachyrhidopsis pjTrliops

ruficcps

Number.

151, 568, 943

..943

109,151,568

.. 470

.. 470

.. 700

.. 155

457, 557

.. 457

Stictopthalma godfroyi

howqua

louii-a

— fruhh torferi

bhamoensis

ruficepi?

rufifrons .

.

ambigua

— rufifrons

Stachyrhis assimilis

binghami
—

—

chrysJ'pa

—
• assimilis

— binghami

— chrysisea

davisoni

— nigripes coltarti

davisoni

nigripes

— pyrrhops

Stactocichla merulina

Staphidia castaneiceps

• striata rufigenis

striata

Stauroderus bicolor

Sterculiaceae .

.

Sterna caspia

hirimdo tibetanus

melanogaster

minuta gouldise

——— seena

sinensis

tschegrava .

.

Stibochiana nicea .

.

Stictopthalma

camadeva

— camadeva

camadeovides

Cambodia .

.

18

457

457

457

457

457

..456

..457

..456

..456

. . 457

..456

.. 456

..456

.. 456

..456

..457

..245

.. 461

..461

..461

803, 810, 812

. . 45

..879

..146

. . 156, 802

.. 156

156, 802, 971

..156

..879

..889

. . 89

. . 90

nagaensis . . 90

.. 90

.. 90

— sparta

tytleri

Stictospiza formosa

Stizus bizonatus

cyanescens .

.

ruficornis

tridens

Stoparola albioauda

melanops

Number.

90, 887

89

560, 94L

albicaudata .

.

melanops f .

.

sordida

thallasoides .

.

Stumia bm-manica

— erythropygia

katchalensis

incognita .

.

malabarica andamanensis

blythii

erythropygia

katchalensis

malabarica

nemoricola . .

nemoricola

turdiformis

Sturnopastor contra contra

floweri

— superciliaris

— floweri

superciliaris

Sturnornis senex

Sturnus cineraceus

contra

dzuugaricus

humii

luteoliis

minor

— nobilior

poltaratzskii

porphyronotus

purpurescens di
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Sturnus vulgaris

caucasicus

dresseri

dzungaricus

humii

menzbieri

minor .

.

nobilior

poltaratskiji

porphyronotus

Number.

..846

846, 850, 852

699

700

Streptopilia risoria risoria

— suratensis

— • suratensis

699

796

699

699

699, 850, 852

699, 796

.. 153

.. 940

.. 153

tuHfur 877

ferrago

meena

276,

110, 153

.. 153

512, 514

.. 276

.. 516

.. 872

.. 850

.. 151

.. 151

.. 784

413,604

Striga euphrasioides

ocobancheoides

orobancheoides

Strix (Syrnium) aluco

aluco .

.

Candida

flammea

Strobilanthes .

.

Struthio asiaticus .

.

australis .

.

.

.

.

.

. . 604

camelus .

.

.

.

.

.

. . 604

chersonensis .

.

.

.

. . 605

indicus .

.

.

.

.

.

. . 605

karatheodoris .

.

.

.

. . 604

massaicus .

.

.

.

. . 604

molybdophanes .

.

. . 604, 605

Strychnos nux-vomica .

,

31, 748, 751

Suastus . . 215, 218, 219, 220, 222, 432

435, 440, 788, 791, 792, 793

bipunctus . . 223, 224, 444

gremius 217, 223, 224, 444, 447, 788
Suseda 339

monoica .

.

.

.

.

.

. . 339

Supellina .

.

.

.

760

buxtoni .

.

.

.

.

.

. . 760

Suralaya 3.54,355

orseis . . .

.

.

.

. . 354

Sus 308, 309, 534

Number.

Sus andamanensis . . . . .

.

. • 309

affinis 309

cristatus 309, 646

cristatus . . .

.

309, 534

jubatus . . .

.

309, 534

jubatus . . . . .

.

. . 309

—— nicobaricus . . . . •

.

. . 309

sylvanus . . • . .

.

. . 411

zeylonensis . . . . .

.

. . 309

Suthora brunnea . . . . .

.

. . 238

craddocki . . . . .

.

. . 238

feie 238

fulvifrons . . . . .

.

. . 238

humii . . . . .

.

. . 238

nipalensis . . . . .

.

. . 237

poliotis feiB . . .

.

. . 238

humii . . .

.

• . 238

-^ poliotis 237

ripponi .

.

. . 238

ripponi . . . . .

.

. . 238

ruficeps atrisuperciliaris . . 238

ruficeps .

.

. . 238

unicolor . . . . .

.

. . 237

verrauxi craddocki .

.

. . 238

webbiana brunnea .

.

. . 238

Suya 931

atrigularis . . . . .

.

. . 490

crinigera . . . . .

.

. . 490

• cooki . . .

.

, . 490

crinigera . . .

.

. . 490

yunnanensis .

.

. . 490

khasiana . . . . .

.

. . 490

superciliaris . . . . .

.

. . 490

Sylibura brevis . . . . .

.

. . 972

Sylvania phoenicuroides . . .

.

. . 716

Sylvia affinis . . . . .

.

. . 484

agricola .. .. .. .. 480

althaea 142, 483

burkii 487

caligata . . . . .

.

-. . 483

cambaiensis . • .

.

. . 714

communis icterops .

.

483, 866

crassirostris . . .

.

. . 483

curruca affinis . . .

.

. . 484

curruca . . .

.

. . 865
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Sylvia ciirruca minula

eryfchrnnota

familiaris .

.

hortensis crassirostris

icterops

indica

jerdoni

lanceolata .

.

— minula

minuscula .

.

mystacea .

.

nana

nana

ram a

schwarzi

SjTnbionthia hippocles lucina

niphanda

Symi>etrum .

.

Syphoetis aurita

bengalensis

Syrrhaptes tibetanus

Syviparus modestus modestus

modestus

saturatior

saturatior

simlsensis

Taccocua leschenaulti

Tachyspes .

.

graecus

Tanhytes ambidens

—— dickroa .

.

freygessneri

tricolor .

.

Tacuma

Tacupa curiosa

Tadarida

tragata

Tadorna tadorna

Taenia solium

Number

.. 484

.. 712

.. 479

.. 483

.. 483

484, 714

.. G30

.. 480

.. 484

.. 795

.. 8G5

.. 795

.. 483

.. 483

.. 484

.. 892

.. 892

494, 495

.. 155

.. 155

.. 145

.. 235

.. 235

.. 235

.. 235

.. 236

Number.

Tagiades 218, 222, 434, 439, 787, 790, 792
-^ atticus 778, 787

litigiosa 223, 224, 439, 442, 447

obscurus 223, 224, 439, 442, 787

Tajuria

— albipieta

— oippus

— drucei

— indra

— istroidea

— jalindra

— longinus

— macanita

— maculata

— megistia

— tarpina

— thria

— yajna

Talpa

.. 567

.. 824

.. 824

.. 824

.. 824

.. 824

.. 824

.. 89

.. 89

.. 89

.. 524

.. 524

412,875

.. 924

Tamarindus indica .

.

Tamarix orientalis .

.

Tamiops

macclellandi

spencei

86

86

89

86

86

86

86

86

86

86

86

86

.. 525

.. 525,971

31

519

. . 529, 646

503

barbei . . 530, 554

macclellandi . . 529

manipurensis . . 530

503

Tapena 218, 222, 434, 437, 785, 786, 792, 793

hampsoni

thwaitesi 223, 224, 437,

Taphozous

785

443

.. 524

.. 328

.. 524

.. 328

.. 524

524, 546

.. 328

524, 550

.. 524

.. 524

.. 312

(Acrocodia) indicus .

.

. . 312

Taractrocera 215, 216, 218, 222, 435, 437

439, 788, 790, 793

kaohensis babylonicus

kachensis

magnus

nudaster

longimanus

magnus

melanopogon . •

perforatus

theobaldi secatus

Tapirus
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Number.

Taractrocera ceramas 224, 225, 439, 444,

447, 789

—— nicevillei . . 225

moevius 224, 225, 444, 789

nicevillei

Tarbophis iberus

Tarsiger chrysseus .

.

•

—

rufilatus .

.

Tatera

bailwardi .

.

ceylonica .

.

cuvieri

hardv\dckei .

.

indica

persica

——— pitmani

sherrini

——— tceniura

Taxilla haquinus fasciata

thuisto

Tchitrea affinis

Teinopalpus

imperatrix

imperialis

. . 224, 439

. . 348, 349

99, 562, 713

99

325, 337, 338, 530

. . 337, 338

530

530, 545, 548, 551

..530

318, 338, 5301

319, 338, 580

;

..337!

314, 318, 410, 530

1

.. 338

..894

..894

..707

..406

..406

. . 177, 406

Tephrosia purpurea

Terias harina andamaiia

hecabe

iseta .

.

libythea

sari .

.

Terminalia bellerica

——
• paniculata

Terpsiphone paradisi

NtTMBEK

618

897

897

897

897

897

784

785

402, 555, 561, 941,

972

affinis

nicobarica

paradisi

Telicota 215, 216, 217, 219, 222, 433, 435,

438, 442, 447, 786, 788,789, 790, ,793

223, 224, 225, 445

224, 225, 439, 445, 788

788

224, 225, 445

.. 224, 225, 445

.. 354

..354

.. 354

.. 700

560, 701

.. 694

.. 705

.. 694

.. 694

559, 694, 796

694, 941, 971
Tephrosia 511-, 513, 515

multiflora .

.

,

.

. . 47

petrosa 47, 516

augias

bambusse

dara

moesoides

— palmarura

Telinga

———— adolphei .

.

.

.

— oculus

Temenuchus andamanensis
—

.

pagodarum
Tenthea pelvica

Tephrodornis grisola

pelvicus pelvicus
-———• sylvicola

' —— pondicerianus
——^—

^

— sylvicola

Tesia

caudata

Testudo buxtoni

elongata .

hardwickii

horsfieldi .

ibera

zarudnyi

Tetraceros .

.

quadricornis

Tetrao chinensis

francolinus

madagascarensis

perlatus .

.

pintadeanus

spadiceus .

.

Tetraogallus himalayensis

Tetrodon

cutcutia

Tettieonia

albifrons

Thamnobia cambaiensis .

.

fulicata cambayensis
—

•
— fulicata

Thanaos ..215, 216, 217, 219—
- tages

Tharrhaleus

atrigularis

jerdoni

Thaumantis diores

lucipor

.. 707

.. 707

.. 707

459, 721

.. 479

251, 620

.. 158

.. 973

.. 973

.. 252

.. 252

73, 83, 533

83, 533, 646

.. 419

.. 194

.. 3

.. 419

.. 419

.. 2

.. 571

.. 161

.. 161

.. 766

.. 766

562, 797

.. 714

Thauria aliris

.. 714

220, 793

.. 220

.. 721

563, 797

.. 563

.. 887

.. 887

.. 90
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Thauria aliris intermedia .

pseudaliris .

lathyi

amplifascia

Number

90,887

.. 90

.. 90

.. 90

.. 92Thecla

Thereiceryx viridis .

.

.

.

.

.

. . 942

Theretra 753

Thisoecetrus adspersus 808, 809, 811, 812

buxtoni 807, 808, 809, 811, 812

dorsatus .. .. 808,811

littoralis 807, 808, 809, 811

pterostichus . . . . 808

Tmethis carinatus

cisti

gibber

Tomeutes

lokroides

lokroides

owcnsi

mearsi bellona

mearsi

Tholymis

pallida

tillarga

Thoressa

astigmata

honorei .

Virgo

phajTei

Pygerythrus

Thringorhina

guttata

oglei .

.

Thriponax hodgsoni

Ticherra act*i

idina

Tichodroma muraria

Ticiiellia hodgsoni .

.

Timalia bengaleneis

erythroptera

• jerdoni

malcolmi .

.

nipalensis .

.

pileata bengalensis

jerdoni .

,

platyura .

.

poioicephala

somervillii .

.

— subrufa

Tinriunculus

alaudarius

cencliris

Tiphia

lemorata

nigra

thoracica

253

254

253, 254, 256, 257

.. 219,221

445

445

455

455

455

941

87

87

477

488

451

457

451

246

483

..451

451

483

455

247

246

.. 280, 281, 298

152, 281, 282, 298,

299, 569, 801, 943

..299

..819

..820

. . 819, 820

.. 819,820

Totanus calidris

glareola

glottis

hypoleucus

janetta .

.

pygerythrus

155, 411, 802,

ochropus .

.

Tracbischium fusoum

Trachycomus ochracephalus

Trachy s bicolor

Tragopan mclanocephaliis

Tragulus

canescens

javanicus

kanchil ravus

napu

ravus

Tragus racemosus

Tramea
basilaris

burmeisteri

continental is

— croceus

euryale

eurybia

exti-anea

incerta

limbata

contuion talis

similata .

.

madagascariensis

.

rosenbergi

Number.

805, 811, 812

.. 811,812

..811

529, 773, 775

. . 646, 971

529

.529

529

529

529

529

554

529

529

802

155

944

..155
155, 571, 802

. . 047, 972

..470

..178

.. .570

308, 534

. . 308, 534

..308

186,646

..308
. . 308, 534

.. 517

51,149

51, 54

o2, 542

. . 53

. . 56

. , 53

. . 53

. . 56

. . 53

52, 53, 54, 542

53

53

53

53

307,
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512.

Tramea samoensis

similata

— stylata

. translucicTa

transmarina

Trapa bispinosa

Treron nipalensis •

.

Triaeiiops persicus .

.

Trianthema .

.

hydaspica

monogyna
— pentandra

• triquetra

Tribulus alatus

terrestris .

.

Tribura

intermedia

luteoventris

major

squameiceps

_. tacsanowskia

——— thoracica .

.

Trichastoma .

.

.

.

.

.

Trichodroma mauraria

Trieholestes criniger criniger

Trichophorus flaveolus ..

. .—.—

—

striatus

. tephrogenys

Tridactylus .

.

savignyi

Tridax procumbens

Trigonidium cicindeloides .

.

Trionyx gangeticus _

hurum

hypoleuca

— — leithii

Tringa miiiuta

- -—•— nebularia .

.

ochropus

tcmmincki . .

——— totanus

eurhinus .

.

Trirhinopholis nuchalis

Trithemis aurora aurora

Number.

.. 53

53, 54

53, 54

53

53

278

152

574

517

518

518

517

518

512, 513, 514

513, 514, 517, 518

.. 459

.. 480

.. 481

.. 480

.-. 490

.. 481

.. 481

.. 454

96, 558

.. 466

.. 466

.. 468

.. 466

.. 768

.. 768

.. 518

.. 771

.. 158

.. 158

.. 878

.. 158

.. 155

.. 878

.. 878

.. 155

.. 878

.. 146

.. 175

.. 541

Trithemis festiva .

.

kirbyi kirbyi

• nigra

pallidinervis

Trochalopteron austeni

cineraceum
—- nigrimentum
— simile

styani

subunicolor

Trochalopterum affine ajBfine

oustaleti

Number.

.. 541

.. 541

.. 268

.. 542

.. 241

.. 241

.. 242

.. 243

.. 241

.. 243

.. 243

.. 243

24rrcachinans cachinans

cinnamomeum 244

cinnamomeum .

.

. . 244

ellioti yunanensc . . 244

erythrolsema .

.

. . 242

erythrocephalum , . 556

chrysop-

terum 242

-godwini

-melanostigma

.

-nigrimentum .

-woodi .

.

e r y-

throlsema , . 242

-erythrocephalum 242

242

242

242

242

244

244

244

244

244

556

245

fairbanki.

.

henrici

jerdoni fairbanki

jerdoni .

.

• meridionale

lineatum

gilgit .

.

griseiccntior 96, 244

inbricatum . . 245
• lineatum . . 244

meridionale .

.

. . 244

milnei sharpei .

.

, , 243

phoenicium bakeri . . 243

phoeniceum 242

ripponi . . 243

ripponi . . .

.

. . 243

sharpei . . .

.

. . 243
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Trochalopterum squamatura

subunicolor

— variegatum

virgatum

.

yunanense

Troglodytes neglectus

nepalensis

punctatus

talifuensis

——
• troglodytes

Number.

.. 2i3

.. 243

.. 556

- simile .

.

243

- variegatum 96,243

.. 244

.. 244

.. 477

.. 477

.. 478

.. 478

., 850

846, 869

.. 478

Turdinulus epilepidotus davisoni

guttaticollis .

.

— roberti guttaticollis .

— roberti

Turdinus

Tropidonotus himalayanus

monticola

hjTcanus

— magratbi

— neglecta .

.

— neglectus .

.

— nipalensis

—- talifuensis

— tibetana .

.

zagrossiensis

piscator 159, 175, 647,

quincunciatus .

plat3^ceps .

.

sto'atus

subminiatus

tassellatus .

.

Tropidopola cylindrica

Tupaia

belangeri

assamensis

belangeri

chinensis

.—. siccata .

.

tenaster.

.

vunalis .

.

chinensis

cls,rissa

siccata

vunalis

Turdinulus brevicaudatus brevicaudatus

— venningi

. — davisoni

epilepidotus bakeri

.. 477

.. 96

.. 477

.. 478

.. 478

846, 869

.. 159

.. 972

972

.. 175

.. 972

159, 647
I

159, 647
i

347, 349

806,811

411,524

554, 599

.. 599

.. 524

.. 524

.. 524

.. 524

.. 599

.. 599

.. 524

.. 599

.. 599

453

453

454

454

brevicaudatus .

.

crispifrons

-— guttatus .

.

Turdoides griseus griseus

^ somervillei

striatus

rufescens

terricolor malabaricus

sindianus

— terricolor .

Turdus albocinctus

atrogularis .

.

aureus

bonapartei .

,

chalybeius .

.

citrinus

cyanotis

dauraa

davisoni

diardi

erythrogaster

eunomus

ginginianus

griseus

iliacus

jamaicenois

kessleri

macrourus .

.

malabaricus

merula aterrimus .

.

merula

sj^iacus 844,

moUissimus .

.

niusicus

• nigropileus .

.

• obscurus

ochracephalus

- pngodarum

- pallidus

- phillippensis

848,

816,

720,

NUSIBER.

.. 454

.. 454

.. 454

.. 454

.. 454

.. 453

.. 454

.. 455

.. 247

.. 247

.. 247

.. 247

.. 246

.. 246

.. 246

.. 717

.. 717

.. 720

.. 720

.. 699

.. 718

.. 718

.. 720

.. 718

.. 240

.. 719

.. 717

.. 702

.. 247

., 8G6

.. 716

.. 716

.. 715

465. 700

850. 866

.. 866

866

720

867

717

718

470

701

717

719

841

866,
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Turdus philomelos philomelos

pilaris . • . . 720,

protomelas

roseus

ruficollis

. atrogularis

saxatilis

sibiricus

— simillimus .

.

— solitarius

speciosus

terat

tricolor

— unicolor

viscivorus .

.

bonapartei

viscirorus

wardi

Turnix dussumieri .

.

pugnax plumbipes.

.

•

—

tanki tanki

Turtur cambayensis . . 402,

ferrago

suraten sis .

.

tranquebarica

Tylonycterio

aurex

——- fulvida

Tylototriton verrucosus

Typhlops brahminus

exigmes .

.

jerdoni .

.

— vermicularis

• wilsoni

347,

158,

Ntjmbeb.

846, 867

850, 867

.. 717

.. 699

.. 717

.. 100

.. 719

.. 718

.. 716

.. 719

.. 694

.. 697

.. 716

.. 717

.. 563

100, 720

.. 100

.. 718

154, 947

.. 154

154, 947

570, 801

.. 569

573, 801

.. 569

.. 971

.. 522

.. 522

.. 522

.. 119

972

647

647

349

349

Upupa epops

647,

412,

Udaspes211, 215, 218, 219, 222,

439, 786, 787, 791,

folus 224, 225, 446,

epops

indica

pyrrhocorax

Urocichla caudata .

.

• kauriensis

longicaudata kauriensis

— longicaudata

oatesi

reptata .

.

sinlumensis

oatesi

reptata .

.

sinlumensis

Number

..799

567, 846, 870

.. 171,942

..233

..479

..478

478

478

478

478

478

478

478

478

231Urocissa cucullata .

.

erythrorhyncha erythrorhyncha 231

magnirostris

occipitalis

flavirostris

cucullata

flavirostris

Uroloncha acuticauda acuticauda

squamicollis

kelaarti

leucogastra

malabarica

pectoralis

punctulata

punctulata .

.

topela

squamicollis

striata fumigata

- semistriata

stricta

Uromastix hardwickii

microlepis

433,



iNDux OF spi:cli:s. jxlv

Urothemis vittata

Ursus

himalayanus

labiatus

torquata

NUMBEK.

.. 266

.. 527

189, 971

.. 937

.. 527

Vallisneria spiralis .

.

Vandeluria .

.

rlumeticola

- nilagirica

_ . oleracea

marica

uiodesta

oleracea

rubida

spadicea

Vanellus vanelliis . .

—— vulgaris . .

Vanessa cardui

Vanga flaviventris .

.

Varaiuis

beiigalensis

flavescens

gi'iseus

Veriioiiia cinerasceiis

cinerea . .

Vespa cincta

Vcspertilio kuhli

—— muriuus

Vesperugo nasutus .

.

Vesperus shiraziensic!

Viola stocksii

Vipera libotiiia

russelli

Virachola

—
• isocrates .

.

perse

571, 8(11',

15S, 642,

278

532

532

532

971

532

532

532

532

532

878

952

855

469

643

26

Virapa

adamsoni

anaxias

412,642

.. 972

352, 412

.. 515

.. 518

.. 960

327, 328

.. 574

.. 316

.. 574

.. 516

350, 972

.. 159

26,88

27, 28, 32

26, 27, 32

354, 355

.. 354

354, 355

Virapa maiiii

— miranda

Vitis vinifera

Viverra

eivcttir.a

jnegaspila

zibetha

pruJiiosa

zibetha

Viverricula .

.

malaccensis

Volvocivora intermedia .

.

melanochistus

— neglecta

Vormela peregusna

Vulpes .. .. 186,

bcngalensis

oana.

.

• canns

leucopiis

montaua
— persica

persicus

Vultur monachus

314.

189,

411,

314

318,

Number,

.. 355

.. 355

.. 753

.. 525

.. 549

.. 525

U 1,971

.. 525

.. 525

.. 525

526, 971

.. 696

.. 696

.. 696

314,317

527. 580

527, 547

314, 318

.. 318

334, 527

411,527

334, 575

.. 318

151, 799

Wallago attu

Watsoniella

swinhoei

.. 160

218,219

.. 89

Xantharpyia amplexicaudata

Xanthixus flavescens flavescens

_ —— vivida

Xantholiiema hfematocophala

malabarica

Xanthtsenia busiris

.. 315

.. 469

.. 469

566, 940

.. 942

.. 887

19



oslvi

X enoihynchus asiaticus .

.

Xiphidium luscum turanicum

Xiphoramphus superciliaris

Xylocopa
— pestuans .

.

— acutipennis

— amethystina

— attenuata

INDSX OF SPECIES

156,

— auripennis

— basalis

— collaris .

.

— dissimilis

— fenestrata

— iridipennis

— latipes

— pictifrons

—:- rufescens

— tenuiscapa

— verticalis

Ypthima baldus

huebneri

savara

Yuhina ampelina .

.

— diademata ampelina

flavicoUis .

.

gularis

.—_ gularis

Number.

171, 172

.. 761

.. 451

.. 961

.

.

961

.. 961

.. 961

.. 961

.. 961

.. 961

.. 962

.. 961

816, 961

.. 961

.. 961

.. 961

..962

.. 961

.. 961

— jT^angpiensis

nigrimentum nigrimentum

occipitalis

yangpiensis

885

885

885

462

462

463

462
462

462

462

462

462

Zamenis

dahlii

diadema

fasciolatus

gemonensis

— hotsoni

— ladakensis

— mucosus ,

.

— rhodorachis

— vent.rimaculatus

Zampa
Zarona

Zea

Zela

Zemeros flezyas coiifucius

Zephirus

Zeuxidia amethystus masoni

Zizyphus

jujuba

rotundifolia

Number.

251

. . 251, 348

190, 348, 621, 647,

972

647

. . 251, 347

iinis .. ..347

. . 251, 620

647

. . 159, 972

.. 647, 972

. . 348, 647

..215

. . 86

.. 215,216

215,216,219

..894

. . 92

. . 887

510, 511, 513, 514, 823,

827, 828

519

276, 509, 510, 511
,

513

47truncata .

.

Zographetus 215, 217 219, 432, 435, 441

ogygia .

.

Zoothera

imbricata

marginata

monticola

Zosterops

-^ palpebrosa

Zygonyx iris

Zygophyllum simplex

Zyxomma
— petiolatum

seychellanun

• tillarga .

.

.. 223,224,444

..402

..720

..721

.. ' 401, 721

..462
96, 557, 795, 940

..673

..518

255, 257

. . 255, 256

..257

..254

ia^3
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