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475.~THE MAGPIE ROBIN.
Copsyelris wanlaris, Lin.

The Magpie Robin isyunotaer species that appears to be rare, if
not altogether absent from Sind; it oceurs sparingly in Guzerat
becomes much more ¢ommon in the Deceap, and is most abundant in
Ratnagiri and the Southern parts of the district generally.

As arule they are permunent residents where they oceur, but
T never succoeded infinding & nest in the neighbourhood of Deesa,
but M. Littledale has found several at and near Barods. Tn ull the
other parts of Western Indiadt is a common breedor,

The breeding seuson lasts from early in May 1o about the middle
of July, but nests may be found both earlier and lnter than this,

The nests are generally placed in holes in trees, occasionally in
holes in wulls, &e,, and are composed of grass Toots, vegetable fibros,
moss, & T4 s a shallow saucer in shape, often a mere pad, and
the eggs, five in number, sometimes ouly Tour, much more rarely six,
are a3 n rule oval in shape and pule greenish-white in colour, hut

are subject to much viviation both in shape and colour; they w
1
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streaked, spotted, speckled, and blotched with various shades of
brownish-red. * One clutch T have is a pale sea-green, sparingly but
beautifully blotched with reddish-brown, $nd having smudges of
faint inky purple at the lurger end. In another clutch the ground-
colour iz o bluish-green. The markings ®rc usually much more
numerous at the larger end, where they often form -an imperfect zone
or cap. Often the markings are so thick as to leave little of the
ground colour visible.

They vary much in size, but the average is 0-87 inches in length
by rather more than 0°66 in breadth.

Mr. Davidson tells me that, according to his experience, this hird
seems to breed only in the West part of the Presidency ; thus, he
has tuken its neést in Satara und the western talukas of Nassick, never
in Khundeish, Sholapur, or the eastern Nassick talukas, In Kanara
it swarms, breeding from the middle of March to the rains. <

After the eggs ave hatched, the birds are very quarrelsome, boldly
attacking any other bird or animal that fpprouches the negf. ;
The young are casily reared by placing them in a cage accessible
to the parent birds, who will attend and feed them in the same Way :
that the Golden Oriole does. They huave o %wegl song, which is heard
fo most advantage in the carly morning during tise breeding SCASOIL

Poone, April to June. H. E. Burnes.
Bombay, 18th March lo June. * e 5%
Satard, Middie of Mageh to June, J. Dagidson, C.S.
Western Nassick, -« " "
Kunard, » g "
Baroda, 35S o H, Littledaie, B.A.
¢ .
476.—THE SHAMA. i -
L -~

) e
Cercotrichas macrwrd, G

The Shama only occurs in the muthcm.portio'n of the Presidency,
where it is a pom.umont resident, but I can find no record of a nest
having actually been taken there. <

Mr. Davidson notes—“Common though this bird is in the above
ghat portion of Kanara, from March to May, and probably all the
year, I not only never got a nest (the birds*were then breeding), but
T never wanaged to shoot a hen-bird.”



NESTING TN WESTERN INDIA. 2

According to Mr, Hume's Nests and Eqgs of Indian Bn iz, page 306,
they breed during April and May in holes in trees, making a large
nest of leaves and twigs, fined with fine twigs, and laying three eggs
moderately broad oval i in shupe, a good deal painted at ong end, and
exhibiting a slight pyriform tendency. The shell, which hasa slight
gloss, is fine and compact. The ground colour is dull greenizh-stone
(but very little of if is visible), and it is everywhere very densely
freckled, in some rather stréakily, with a rich, almost raw, sienna-
brown, in amongst which: dull purplish markings are, when the egg is
closely looked into, found to be thickly mingled. The combined effeet,
when looked into at a litfle distance, is of a dense ruddy purplish-
brown mottling. . ' :

The eggs vary from 0-87 to 0°9 inches in length, and feom 0-6 to 0-62
in breadth. They are small for the size of the bird. As M. Hume
remarks, they remind one of somc of the Lark’s eggs.

* 479.—THE INDIAN BLACK ROBIN.
. Thanmobia fulicata, Lin.

It is considered dotbtful by many whether the TIndian Black
. Robin is distinet frém the Northern Indian Rebin (Thamnobia eani-
baiensis, Lath.) Tt is hard at times to distinguish between them: typi-
cal specimens are of coumse widely different, but many intermediate
forms oceur linking them together, but so long as the Black and
Painted Partridges, the Dark Ashy, and Stewards' Wren Warblers,
and many others are considered entitled o specific distinetion, these
also must be retained. 1 cannot attempt to define the limits of each,
but generally speaking, typical fifivcata occurs in the south and ewn-
baiensis intthe north, but it is difficult, in fact impossible, to draw
any hard and fast line between them.

They breed from “April to the middle of July. The nest is a mere
pad composed of grass stems and roots, vegemble fibres, cotton, moss,
&c., lined with hair and feathoers, and is placed in & hole in a wall or
bank, on ledges of reck, and occasionally between the roots of frees ;
very rarely is the nest placed in a bush; in this latter ease it is much
more neatly and compaetly made, and is cup-shaped.

The cggs, usually {hroe in number, sometimes four, more rarely
ouly two, are moderately elongated ovals iu shape, pinched in a little
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at the smaller end, and are greenish-white in colour, thickly speckled,
spotted, streaked, and freckled with reddish and yellowish-brown.
These markings usnally form o more or lessirregular cap at the larger
end. 5

They everage (72 inches in length by rather more than 0°55 in
breadth,

480 —THE NORTHERN INDIAN ROBIN.

Thamnobia eambaicnsis, Lath.

The Northern Indian Robin breeds in exactly the samae way as the
Indian Black Robin and about the same time.

The eggs, three in number, are moderately elongated ovals in shape
and pointed ut one end ; they vary very mich both in the ground colour
and character of the markings, but the usuul type is greerish-white
closely freckled, or stippled with reddish-and yellowish-brown.
Others are more or less boldly streaked and spotted with })right red-
brown, with an oceasional underlying spot of pale inky-purple.
Creamy-, bluish-, and pale brownish-white yaricties are not uncom-

mon.  One eluteh T have is most beautifid, being of a pale sea-green *

colour, with o few large blotehes of faint liil&ish-pm'plo and clayey-
brown. Had I not shot the bird from the nest, T should have been at”
a loss to identify the eggs.  They measure gbout'O'?!) inches in length
by about 0-59 in breadth.

0

481 —TIHE BLACK STONE-CHAT.
Pratincola eaprata, Lin.

The Black Stone=Chat or White-winged Plack Robin is a common
permanent resident throughout the district ; it however aluost disap-
pears from some parts during th(.! breeding season, which extends
from April to June.

They build flat saucer-shaped nests, composed of grass, fine roots,
vogetable fibres, &o. 1t is, as o rule, placed i ahole in a bank, or
well § ocmiomny, however, they build in bushes, but even here the
nest actunlly touches the ground. I once found a nest in a small
heap of rotten griss,

They are wueh more common on the hills they on the plains,
more especinlly during the breeding season.

P -
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The eggs, four in number, often five, are moderately broad ovalsin
shupe and pointed at one end ; the ground colour is pale bluish-green,
freckled, speckled and stifaked with brownish-red. The markings
are much more dense at the larger end, where they often form a
confiuent cap.  They vary(“ much in size, but the averageis 0°67 inches
in length by about 0°55 in breudth.

IKhandalla, April to June. . . Barues.
Sutara Ghats, April. . J. Davidson, C.S.
Nussiek Ghats, March to May. 354 .

Kunara, May. ’ N

Eastern Narra, Sind, Apr :[ o Am/rmi .S: B, Doig.

480.—THE PIED STONE-CHAT. »
 Suwricola picata, Bilyth.

At present the Pied Stone-Chat can only be said to be a cold wea-
ther visitant ; common in Sind and the north generally, becoming
more and more searce in the “eentral portion of the Presidency, and
being u]towthcr absent from the south.

T found it to be a common breeder at Chaman, on the Khoja
Amran range of hills i Southern Afghanistan; T have reason to

. believe that it breedS also in the Bolan Pass, and would not be sur-
prised to learn that eggs had been taken in Northern Sind.

They breed in holes in érees in March, muking a pad-shaped nest
of grass, composed of dry grass and roots, lined with hair and
feathers.

The eggs, four in numbcr, ure elongnicd ovals in shape, pinched
in a little at one end ; the gmund colour is a delicate greenish-blue,
obsolptely speckled with rusty-brown or pale brownish-red at the
lurger end, where the mm'kmga form an irregular zone. A few
specks of the same colour aresscattered over the rest of the surface
of the egg. The average of twelve ¢ggs measured is. (* 81 inches iy
length by 0-56 in breadth

Chaman, South Af_/lmmatan Mareh. H. E. Barpes,

102t —THE GREY-BACKED WARBLER.
Aidon familiaris, Mene,
This is'a very uncommon species, and only oceurs as un exception-

ally rare winter visitor to Sind und Northern Guzerat ; further w est
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in Beloochistan and Persia, it becomes more commen, breeding freely
at Bushire.

Mr. J. W. N. Comming, to whose kinaness I am indebted for a
elutch of eggs of this species, has most obligingly furnished me with
the following note, which is at present the extent of our information
regarding the breeding of this somewhat rare bird : —

“Once only have I come across the nest of the Grey-backed War-
bler, and that on the 14th April 1884, in the telegraph garden at
Bushire. It was placed inside (a few inches from $he top) of one of
a number of old hollow telegraph posts, standing about three feet
out of the ground, and forming supports to the wire fencing sur-
rounding the garden. The eggs, four in number, ywere entirely cover-
ed with minute vellowish-brown spots and very pale purple blotches,
hiding almost completely the white shell, and are similar in shape to,
though a good deal larger than, those of ZThamnolia cambaiensis.

“The nest was cup-shaped, and the materials consisted of fine arass,
well lined with hair and fibres. In theﬂévening of the same day, the
female was caught seated in the nest, about to lay its fifth and last
egg, for, on disseeting the ovary, after the removal of the skin, T
found an entire and perfect egg, which would in nll probability have
been laid that night.

“ My brother, ulso, when at Fao, came across a number of nests of
this species, chiefly in holes in walls aad or date trees, in the hollows
at the bases of the leaves.”

The eggs are very similarin shape and eolour to the tlncklv speckled
type of egg o0 commonly met with mmmgﬁt those of Zhanmobia
cambaiensis et fulicata, but are rather Iurg(-r, those in my eolléetion
megsuring (°82 inches in length by rather mare than 0062 in breadth.,

Strictly speaking, an account of the nesting of this bird-ought not
to appear in this paper, as it has never been found breeding in this
Presidency, but 1 have been assured that since the present arrange-
ments for the supply of water at Knrudn, this nnd several other rare
birds have become more common, and it is not unlikely that sooner
or lnter & nest will be found.

494 —THE BROWN ROCK-CHAT,
Cercomela fusca, Blyth.

The Brown Rook-Chat is very common ut Mount Aboo, and in the

vicinity of Neemuch, Rajpootana,
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It does not occur in Sind, and iz abzent from the south. Mz
Davidson did not meet with it in Khandesh or in Nassick.

It is a permanent. resid®nt where found, breeding twice 2 year,
during March and April, and again in June and July.

Tt is 2 bold and familia¥ bird, and is the Shama* of Mr. Phillips,
(Nests and Egys of Indian Birds) ; they frequent old buildings, forts,
outhouses, and such like places, in holes and crevices in the walls
of which they build their nests, :

The bird has agpeculiar habit of heaping up a pile of small stones,
pebbles and broken tiles, leaving a depression in which it places its
nest. I had the curiosity to weigh one of these. heaps, which was
composed entirely ol: broken tiles, and found it to weigh 7 1bs. 2 oz.;
this was, however, much larger than usual, The nest iteelf is n thick,
saucer-shaped pad, composed of fine grass, lined with wool and hair.
The cggx,' three in number, occasionally four, are moderately broad
ovals in shape, pointed at one end, and ure pale blue in colour, faintly
speckled with pale reddish®brown. Sometimes the markings are
bolder and brigﬂwr, and form a well-defined ring round the larger
end, They measure 0:82 inches in length by about 0:62 in breadth.

o
Mount Aboo, March %o April and June to July. H. E. Barnes.

r
- N rf‘lmtr/;, » " " i) " »

Saugoy, P ” " 5 » ”

515.—THE LARGE REED WARBLER.
Acrocephalus stentorius, Hemp and Ehr.

Mr, Doig appears to be, the only cologist who has succeeded '-in
obtaining eggs of the Large Reed Wirbler within our limits oreven 1n
Indis, althongh the bird breeds abundantly in Cashmere. H.e e
(Stray Fathers, Vol. ig., p. 279):—«On the 4th August, while my
™man was poling along in a cafioe, in 4 lurge swump, on the look out
for eggs, he passed @ small bunch of reeds, and in them  spotted a
nest with a hird on it. ¢

“The nest contained three beautiful fresh eggs. A few days later
I joined him, and on asking about these eggs, he deseribed the bird,
and said he had found several other nests of the same species, but all

* The native name of thiy bird throughout the Contral Provinces is ' Shama' ; the
ren) Shama, Cercotrichas magruca, does ot occur there.—H. E, B,
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of them contained young ones, nearly fledged. I made him show me
gsome of ﬂl(‘59 nests, all of which were situatedsin elumps of reeds in the
middle of the swamp, and in these same reeds I found and shot the
young oue, which thongh fledged was unable to fly. This T sent
with one of the eggs to Mr. Hume, who has identified them us belong-
ing to this species.

¢ The nests were composed of frayed pieces of reed-grass and fine
sedoe, the latter being principally towards the inside, thus forming
a kind of lining. The nests were loosely put tBether and were
about three inchgs inner digmeter, one and a quarter inches deep,
the outer diameter being six inches; they were situated about a foot
over the water, in the tops of reeds growing in the water,”

Mr. Hume, in Nests and Eggs of Indian Birds, page 327, writing of
eggs received from Cashmere, deseribed them as follows :—*“The eggs
of this species, as might have been expected, greatly resemble those
of A. twrdoides. Tn shape they are moderately elongated ovals, in
come cases almost absolutely perfect, but generally elightly com-
pressed towards one end, The shell, though fine, is entirely devoid
of gloss.

“The ground colour varies much, but the two commonest types
are pale green or greenish-white, and a pale, somewhat creamy, stone
colour. Oceasionally the ground colour has o blnish tinge.

« The markings vary cven more than the ground colour. In one
type the ground is everywhere minutely, but not densely, stippled
with minute specks, too ‘minute for one to be able to say of what
colour ; over this are pretiy thickly scatwered fairly bold and well
marked spots and blotches of greyish-black, inky-purple, olive-brown,
and veddish-umber-brown ; here and there pale inky clouds underlny
the most distinet markings. s

“In other cggs the stippling is altogether wanting, and the
lmlrkin'gg»m smuller and less well daﬁncd -

“Tn some eggs, one or mMmore of the colours predominate greatly,
and in gome several are almost entively wanting.

“Tn mowt ogs fhe markings 4¢ densest towards the large end,
where they sometimes form more or less of a m'r)tﬂe(l, irregular,
ill-defined cup.

“ In length the eggs vary from 08 to 0097, and in breadth from
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058 to 0°63; but the average of the only nine eggs 1 measured

was 0-89 nearly, by rather more than 0-61. s

Easterie Narra, Sind, :Iuyus{, S. B 1)0,'.1
530.—THE INDIAN TATLOR BIRD. . =

Sutoria sutoria, Forst,

The Tailor Bird is a common permanent resident throughout
Western India, except in Ratnagivi, where it is stated byeMr. Vidal
to be only spuriu%ly distributed. «

They breed from June to the end of August. To pne unacquainted
with their habits, their nests are hard to find, although during the
time the hen is dtting oh the eggs, the cock (who may be dis-
tinguished by lds o]onontcd central tail feathers), keeps up an
incessante but pleasant twittering, on a neighbouring bough, and
though one knows that a nest is somewhere close at hand, it requires
a careful nnd persevering segreh to find it.

If the bird choosesa Jeaf sufliciently large, it sews the opposite
edges together with cotton fibre or even spider’s web, and in the
cavity thas formed, it mukgsa soft nest of cotton, with ]lth a few
hairs to keep it'in «hnpc

When two or more leaves are ineorporated in the nest, it is not so
neatly made, and is much msxel to find.

They luy three or four Bggs “(twice I have found five cggs, and
once seven), of an elonguted ovel shape, pointed at one end: they
average 0°64 inches in length by rather nfore than 045 inches in
breadth.  They ave of twe types, in one the ground colour is white,
suffused with a reddish tinge when the eggs are fresh and unblown,
more or less spotted, spéckled and blotched with reddish brown ; in
the other the ground, colour is pale greenish, also spotted and
speckled with brownish-red. * The markings in both types are gene-
rally more numerous at the larger end, where they often form gy
imperfect zone ; usaally the markings are bright and boldly defined,
but occasionally they are dingy.

32 —THE YELLOW-BELLIED WREN WARBLER.
" Pripin flaviventris, Dholess.
Within our limits the Yellow-bellied Warbler has only boen

recorded from Sind, where it i5 4 permanent vesident, breeding
x .
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apparently three times o year, riz. March, June and September. I
have never seen a nest, but they are well described by Mr. Hume
in his  Nests and Eggs of Tudian Birds.” “He says:—* The nest is
of an oval shape, very obtuse at both ends, measuring externally
four inches in length and about two and llime-qimﬂem in_diameter,
The aperture; which iz near the top of the nest, is oval, and measures
about an inch by one und a half inches. The nest is fixed ogamst
the side of two or thres Teafy twigs, to which it is bound tightly in
one or two places with grass and vegetable fibres, and two or three
leafy Iateral twigs ure inoorpomtcfi into the sides of the nest, s that
when fresh it must-have been entirely hidden by leaves.

“The nest was in an upright position,.the major axis perpendicu-
lar to the horizon. It is a very thin, firm, close, basket-work of fine

. grass, flower stalks, and vegetable fibres, and has no lining, though

the interior surface is more closely woven and of still finer materials
than the outside. The cavity is nearly two and one half inches in
dinmeter.”” Thisis a description of a nost presented to Me. Hume by
Mr. J. C. Parker, who took it from the swampy banks of the canals
that intersect the salt water lake, Calcutta. The eggs, four in number,
are broad regular ovals, of n nearly uniform mahogany-red, measuring
056 inches in length by 045 in breadth.

They are highly glossy. :

A nest taken by Mr. Doig wae lined with horse huir and fine

Eastern Navra, Sind, Mavch, Juiie and September. S. B, Do,

SUW—THE ASIY WREN WARBLER.

Prinia socialic, Sykes, 4

Typical specimens of the Ashy Wren Wurblers (Prinia socialis)
and Stewart’s Wren Warbler (Primia stewarti) differ only in size,
and many birds may with equal justice be assigned to either species.
I am personally of opinion that there is only one species, Captuin
(now Colonel) Butler in his Dirds of Guzerat, identified all his birds
as socialiss the Deccan birds are also considered to bhe socialis. Mr.
Davidson considers the birds he found in Western Khandeish to be
stewarti (these birds were sent to Mr. Hume, and he gléo identitied
theta us slewcarti); in Neemuch an intermediate type pmv,ilx
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They are permanent residents, breeding from the commencement
to the end of the rains, :

The nests differ greatly, some of them are placed between two
or more leaves, sewn carcfully together, tailor-bird like, but as a
rule not so neatly, a good feal of fine grass being used in addition to
the cotton. Occasionally the nest is placed in a tuft of grass, and
is then compoesed of tightly woven grass, and is dome-shaped, haying
the aperture near the top. Others are composed of vegetable down
affixed to leafy twigs, much in the same way as those of tfie Yellow-
bellied Wren Warbler (Prinia flavicentris).

The eggs, four or five in number, are oval in shape, and are of a
brilliantly glossy -bx'u,k or mahogany-red colour, darker as o rule at
one end, where it forms an indistinet cloudy cap. p

They average about 0-64 inches in length by 0°47 in breadth.

535, —~STEWART'S WREN WARBLER.
Prinie stewarti, Blyth.
The eggs of "Stewart’s Wren Wurbler average 062 inches in
Iength by about 0°46 in breadth, or rather smaller than those of the
Ashy Wren Warbler; ip al? other respects they are identieal.

- 538.—THE MALABAR WREN WARBLER.

r nmu lodgsont, Blyth.

It is now admitted by mo~t ormt}mlogwts that the Malabar and
Franklin’s Wren Warblers (Prinid grac iliy) ure one and the same
species,  hodysoni being nothing more than gracilis in breeding
plumage. 4

The Malabar Wren Warbler is more or less common in suitable
places in Westera India, with the exception of Sind and perhaps
Cufch, where it is not kifown to oceur.

Mr. Davidson, who has had excellent opportunitics of observing
this bird, says in epis: “As far as T know I have never scen this
bird in Sholapur, Satara, Poona or Kanara, while it iz common iy
Khandeish and found in Nassick ; I therefore suspeet it is a Northemn
form in the peninsyla, ™

They are permanent rosidents, breeding during the rainy season,
making a gomewhat similar nest to that of the Tyilor Bird, but
much smullt‘f it is composed of very fine grass, placed between two
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or more leaves, carefully sewn together, with cobwebs, cotton, or
wool, and.is almost completely hidden by leaves.

The eggs, four in number, are of an oval shape, and are of four
distinet types, riz..—

«. Pure unspotted glossy white.

6. Whitepspeckled and freckled with reddish-brown.

¢. Pale unspotted greenish-blue.

d. Pale blue, spotted and freckled with reddish-brown.

All the eggs in one nest are of one type. Some of the spotted
eggs have the markings thickest at one end, where they often form
an imperfect cap or zone.

They measure 0°57 inches in length by about 042 in breadth.
Baroda, July to September. H. Littlodale, B.A.
Western Khandeish, July to October. J Dacidson, €8,

530 —THE RUFOUS GRASS WARBLER,
Cisticola cursitans, Frawkl.

With the exception of the higher ranges of hills where it is scurce,
and in the desert tracks where it is altogether absent, the Rufous
Grass Warbler is o more or less common permanent resident, breed-
ing during the rains, making a loné purse-like nest, composed of
silky, white, vegetable down, which is placed in the centre of u
clump of grass, at a short distance only above the ground.

The blades of grass around the nesi ars so firmly interwoven with
it, that it eannot bo removed infaet, Tt is rather larger at the bottom
than at the top, and the tucking together of the blades of grass 18
continued higher on one side thun ﬁlg other, u small entrance buing
Teft on the opposite side, between the untacked stems ; the inside is
well lined or folted with soft vegetable down.

‘The eggs, four or five in number, are broadish avals in shape, naz-
rowitg somewhat at one end ; they average 0°58 inches in length
by 0°46 in breadtls.

In colour they are white, or faint greenish-white suffused with n
pinkish tint when fresh and unblown, and are thickly speckled with
pale reddish-brown. These specks are much more numerous at the

i
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lurger end, where they often form an imperfect zone or irregular
Cﬂp.

Hyderabad, Sind, o July. H. E. Barnes.
Deesa, July to September. Do,
Ihandeish, ¢ September. J. Davidson, C.S!
Baroda, June to August. H. Littledale, B.A.

543 —THE COMMON WREN WARBLER.
Drymeea inornata, Sylkes. "

The Warblers belonging 1o the Drymaea group, seem fo be very
much mixed, the different species being very hard to discriminate,
Personally I have only met two in the flesh that I could feel sure
about ; these are the present species and Deymaca sylvatica.

I strormgly saspect thut specimens of this last often do duty for
rifeseons and mxmms.

The Common or Farth-hrawn 'Wmn Warbler is a permanent resi-
dent throughout Western Indis, breeding from the middle of July to
the end of September.

It usually constmcts a rather pretty nest, composed of fine strips
torn from blades of u-rcen grass, which are plaited together like those
® of the Baya, but the strips are finer und the nestis altogether neater.
Tt is usually fastened to the thorny twigs of acacia bushes, at no
great height from the grgnnd,'and the shape depends largely on the
position of these twigs. .

According to my experience, the nests fire never lined, but M.
Davidson writes that he bas taken nests lined with fine fluff, with
mmilar eggs, uppumntl) belonging to this bird, but he has never
actufilly shot the parents.

“Another type of nestes compoeed of similar material, but is much
coarser and is'more loosely woven.

Nests of thix laiter description arve built in clumps of sarpat,
guinea, or other coarse-growing grass, or even in standing corn ; they
are purse-shaped with the aperture on one side, the opposite side
being prolonged and projecting over &0 as to form a canopy.

In some cases the nests are sown by shreds of fine grass, to the
under side of 4 large leaf of the shrub that grows o commonly in
grass jungle ; this leaf forms a canopy over it, and effectually protects
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it from roin ; the nest, which is bag-shaped, is held in position by
long stays of fine grass or fibres sewn and fastened to the ncarest
leaves and stalks. <

The eges, four or five in number (usually five), are moderately
long ovals in shape, and are of a glossy pale ‘oreenish-blue colou;,
baldly spotted and blotched with chocolate and reddish-hrown, and
having a delicate tracery of interlaced hair-like lines at the larger
«end, but occasionally these lines are absent ; the small end is com-
. paratively inspotted.

The ground colour is subject to variation, eggs having been taken
of # dull olive tint, and still more rarely of a clear reddish-white.

They average (61 inches in length by about 0°45 in breadth.

544 bis, —THE GREAT RUFOUS WREN WARBLER.

Drymaca vufuscens, one.

Captain (now Colonel) Butler, in his Birds of the Drecean and
Sonth Makratta Conntry, says that the Great Rufous Wren Warbler
is probably a permanent resident ; it is also not uncommon in North-
ern Guzerat and on Mount Aboo. I eannot find uny record of a
nest having been taken in Western India, but Mr. Hume in Nesty
and Eggs of Indian Birds describes the nests as being 2 somewhat
challow, flimsy, watch-pocket, loosely put together, composed of coarse
gruss, and having a good deal of wool ‘mixed with it ; it is lined with
fine grass.

Captain Cock, who took the eggs at Seotapore, says they breed in
August, and that the eggs are fucsilmilca of those of Pratincola fervea,
i.e, of a pale greonish—blue colour, minutely speckled with yufous,
principally at the larger end. The size is not given.

Mr. Davidson asks, ““Is this a good species ? " as birds ‘which he
At first considered to be this, and whicii he sent to Mw, Hume, were
identified by Mr. Sharp as specimens of Drymeca sylratica in sea-

* BMS—THE JUNGLE WREN WARBLER,

Drymara sylvatica, Jerd.,

‘ The Jungle Wren Warbler ocurs in Central India and Khandeish ;
it has not been recorded fwom the Deccan, Guzerst or from Sind.
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I found it breeding near Neemuch in July ; the nest was purse-
shaped, composed of rough grass, and contained three fresh eggs, pale
greenish-white in colour, fhickly freckled with rusty-red ; the specks
were much more numerous at the larger end. Another nest tuken at
the same place, early in August, contained five eggs, similar in size
and shape, but having the ground colour very pale greenish-white.

Mr. Davidson found them to be far from uncommon in Western
Khandeish, and he informs me that the number of eggstis usually
four, oceasionally five ; he remarks that the eggs vary much, from
pale bluish-white unspotted, to pini(ish and bluigh-white much marked
with rusty-red. v

They measure 069 inches in length by about 049 in breadth.

Neemueh, July to August. . ., Barues.
Saugor, July to September. Do.
Western Khandeish, July to September. J. Dacidson, C.S,

545hiv.—THE GREAT WREN WARBLER.

Drymacea tnsignis,

Mr. Littledale found mdny nests, which he considered as belong-
ing to this species ; Je describes the nests as domed, composed of fine
.gruss, interwoven with growing grass, I have never met with the
bird, 2 2
Baroda, July to September. . E. Barnes.

550.—THE STREAKED WREN WARBLER.
Burlesia gracilis, Riipp.

The Streaked Wren Warbler is a common permanent resident in
Sind, frequenting the dense tamarisk thickets that oceur 50 com-
mdnly on the dhunds. Tt is somewhat rave in Guzerat, and does not
oceur at all in the Deccan.

It breeds from May to September ; the nest is built in a low dense
tamarisk bush, and is of an oval shape, with the entrance hole at one
side near the top, and is composed of small dry tamarisk twigs and fine
grass, well lined with soft vegetable down. The eggs, three in number,
are greenish-white in colour, profusely streaked, speckled and spotted
with bright brownish-red. The markings are usually more numer-
ous at the larger end, where they not unfrequently form an imper-
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fect zone or cap. In shape they are broad ovals, pointed at one end,
measuring 0:55 inches in length by about 0-42 in breadth.
Hydrabad, Sind, June to August. : H. E. Barnes.

550bis.—~THE STREAKED SCRUB WARBLER.

Scotocerca inquicta, Riipp.

The Streaked Serub Warbler has been procured on the hills that
divide Sind from Khelat, where it is most probably a permanent
resident : it has not been recorded from any other part of Western
Tudia. 5

They breed freely on the plain between Chaman and Gatai, in
Southern Aléhanistuu, and also in the Pishin Valley, and T have
seen the birds during the breeding season in the Bolan Pass.

The nest is globular in shape, not unlike that of the Rufous-
fronted Wren Warbler (Frankiinie buchanani), but is somewhat
larger ; it is usually builtin a stunted bBush not more than two feet
from the ground; it is woll lined with feathers and fine grass, the
outer portion consisting of coarse grass and fibres,

The maximum number of eggs is six, but four incubated ones are
often met with; they are oval in shape, white, with a pinkish tinge
when fresh, very minutely spotted and freckled with bright red.
These spots are usually more dense at the larger end, but frequently
they are evenly speckled over the whole surface.

They average 0-64 inches in length by 0°49 in bréadth,

Chaman, South Afghanistan, March to April. . S. Barnes.

Pishin Valley, . March.

”

551.—THE RUFOUS-FRONTED WREN WARBLEL.
Franktinia buchaznans, Biy.

The Rufous-fronted Wren Warbler is common in Sind, and is
most shundant in Guzerat and Rajpootana, and Mr. Davidson found
it tobe very common in Western Khandeish, but with the excep-
tion of Ahmednugger (from whenee it has been recorded by Mr.
F“i"b"‘k) it appears to be absent from the southern portion of the
Presidency,

Itis & permunent pesident where found, breeding during the
monsoons.  The nest s loose, ragged si-ructnm.',‘_% irrégulur

Vol
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purse-like shape, ceasionally almost globular, with the aperture near
tho top, rarely cup-shaped. It is composed of fine grass, and is lined
with soft vegetable down. It is generally placed in a low thorny
bush, not more than a fodkt or so from the ground.

The eggs, four or five & number, as often one as the other, are of
a elightly elongated oval shape, and are white in colour, thickly
spotted and speckled with dingy or purplish-red. In most eggs the
markings are densest at the larger end, where they not infrequently

form an irregular zone or cap. ¢
In length they measure about 0:62 inches by nearly 0°48 in breadth.
Deesa, June and July. H. E. Barnes.
Hydyabad, July and August. . >
Nesmuch, July to"Septomber. L
Dhulia, Khandeist, June to October. J. Davidson, C.S.

* 555 —SYKES TREE WARBLER.
, Hypolais vama, Sykes.

Sykes’ Tree Warbler occurs more or less commonly throughout
Western India, 0 most places only as a cold-weather visitor, but in
Sind it is a permanent resident.

Mr. Doig found them breeding most abundantly from March to
July. He says (Stray Feathers, Vol. TX., p. 280):—

“ Locally they are very numerous, as I collected upwards of 90 or
100 eggs in one field, abopt 8 acresin size. They build in stunted
tamarisk bushes, or rather in bushes of this kind, which were origin-
ally eut down to admit of eultivation being carried on and which
afterwards had again sprouted. These bushes are very dense, and in
their centre is situated the hest, composed of sedge, with a little soft
grass reed. The eggs are as a rule four in number, and are of a
dull white groniid, with brown spots, the large end having as a rule
a ring round it of most delicate, fine, hair-like brown lines, some-
thing similar to the tracing to be seen on eggs of the Common Wren
Warbler (Drymamea inornata).”

I found & nest containing young ones just batehed, and a few
fragments of shells, which T carefully preserved, in o small bush at
the foot of the Rhojak, near Chaman, South Afghanistan. T did not
sec the bird, and it was not until I received a clutch of egas from
Mr. Doig, that T was able to fix the identity.

3 -
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T have also received eggs taken by a friend close to Karachi.
The eggs are broad oval in shape, averaging 0615 inches in length

by 0-495 in breadth. \
Bastern Nara, Stnd, March to Jaly. S. B. Doig.
Chamnan, South Afghawistan, May. ‘ . E. Barnes.

5830is —THE DESERT WARBLER.
Sylesx nana, Hemp., and Ll
This bird oceurs in the Sind deserts and also in the Runn of Cutch.
Mr. Doig found young birds just able to fly at the latter place.
This is all T can find on record regarding this bird, which  person-
ally T have never met with. :
Runn of Cutch, 13th Nov. (yonng ondy). S. B. Doig.

580.—THE PIED WAGTATL.

Motacilla maderaspatensis, Gm.

The Pied Wagtail is very generally - distributed throughout the
Presidency ; 4t is a permanent resident, breeding acarly the whole
year through.

They have severl broods during the scason,

Oue puir, that frequented a small tank adjoining my compound at
Poona, had 4 nest with two young oncs and an addled egg on the
93rd April I took three incubated eggs from the
same nest; they made another nest ubout a yard nway from the first
one, which contained 1wo eggas on the Oth May. In July I noticed
them fecding u pair of young birds, and towards the end of August,
they were muking pmpuratimns for afiothier brood ; so that this pair
hid ut Teast five clutches of eggs in one yoar. They were the only
Wigtails on the tank and were very pugnicious, and would alldw no
other Hird to remain on the tank ; their owr. young ones, a8 soon as
they wore able to forege for themselves, wore even driven away.

The nest, which is o mere pad, composed of grass, sedges, fibres,
&, i% wlways near water, and is bnilt upon something solid, such as
the ledga of & rock, a niche in 4 stoue bridge or wall, a hole in @
bank ”'ﬂl}cm any such gimilar place. :

The oggs, thres or four in number, vary much beth in size and
shape, but ‘“'a'."':f; more or less pointed at one end. The general

drd March ; on the
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colour is greenish or carthy-white, spotted, speckled, streaked, clouded
or smudged with olive-, purplish-, or earthy-brown.
They average 0-9 inchgs in length by about 0°65 in breadth.

6500.—THE INDIAN TITLARK.

Corydalln rufula, Vieill.

The Indian Titlark appears to be a common permanent resident
throughout Western Indis, breeding from about the middfe of March
to the commencement of June. I think they have at least two broods
during the season. The .ucsL, composed of grass roots and stems, 18
usually placed in the centre of a clump of coarse gn'xss (resting on the
ground), oceasionally under the shelter afforded by a clod of earth.
The nest is practically cup-shaped, but many, espeeially when in the
first naméd situation, have a small quantity of grass sprinkled lightly
over the nest, a3 if by accident,* which effectually hides it from all
those who jre not in possession of the sceret.

The eggs, from two to four in number, are oval in shape and dingy
brownish-white in colour, profusely speckled and spotted with brown-
ish-red and wmber-brown, ‘more densely so at the larger end, The

.tggs are liable to variation both in size and colour, but the average is
about 0°8 inches in length by about 0°6 in breadth.

-

THE BUTTERFLIES OF THE CENTRAL PROVINCES.
«eBrd. A. B.

Tre Central Provinges, consisting of nineteen districts, are
eituated plmost in the centre of the Indian Peninsuli. R:"“E"l)’
spenking, they are bourfded op the east by the Bengal P Wd"“?l'-
on the north by the North-West Proyinces and Central Indian
Native States; on the west by the Bombay Presidency and on
the south by Berar, the Nizam’s Tonﬁgm‘,ind' the Madras Presi-
dency* Most of the country which borders these provinces,

* Their longth B, from ecast to west, sbout 600 miles, and their breadth from
noeth 10 south, abuut 500 miles, Their ares in aboat 113,000 equure miles, of which
84,200 are Koglish, and 385,800 Feudatory territory.

-

- e
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however, does not belong to the British Government, and, as a
fact, only 160 miles of the borders march with English territory,
out of a total of 2,700 miles. They are thi s almost entirely isolated
from other purely British provinces. ThHey are geographically
divided into two parts by the Satpura range of mountains. Com-
mencing in the east at the peak of Amarkantak, 3,500 high,
these mountains stretch away till they meet the Western Ghats,
gradually decreasing in height as they trend westwards, although
many of the peaks and platesux have a higher elevation than has
Amarkantak. The highest peak is Dhupgarh, 4,500 feet, a thou-
send higher than the Pachmarki platean and sanitarivm, which it
overlooks. The hills go away in two ranges, between which there
is a table land, and on which are situated the districts of Balaghat,
Seoni, Chindwara, and Betnl. The table land is broken up and diver-
sified by numerous ranges and pesks, and valleys of various extent,
height and depth, each range br.-s'riug a local name. The table-
land closes in on the west, and the two main rapges erun north
and south of the Tapti River, joining the Rajpipla Hills in
Khandesh, and another tract of hilly country, till the Western Ghats
s1o resched. North of the Satpura Hillsvlies the plain of the
Narbada Valley, and north of this again there i8 a plateau on which,
are situated the districts of Damol and Saugor, the eastern scarp
of which is bounded by the Bhaurersand Kaimur hills, both
offshoots of the Vindhyan range. South of the Satpuras lie the
plains of Nagpur and Chhattisgarh, and to the east of Chhattisgarh
is the plain of Sambalpur. Chhattisgarh .?nd Sambalpur are drained
by the Mahanadi. Sooth of the Nagpur plains flows the Godaveri.
Both these rivers flow to the east and empty themselves into the Bay
of Bengal, while the Tapti and Narbada flow to the west into the Ara-
bian Sea. There are several other largerivers in the Proviuces, all
tributaries of the four great riversalready mentjoned. To the north
of the Chhattisgarh and Sambalpur plains there are ranges of hills,
o coutinuation of the Satpuras, but of lower elevation, covered for
the most parg with dense jungle, and south of these two plains lio
the forestelad hills of Joypore and Bastar, the latter country
exband‘mg BWHY o the Gadavery, south of the Nagpur plain, where
there 15 another large et of forest country. y

e
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The Centrul Provinces, it will thus be seen, is generally a moun-
tainous country, with plateaux, plains, hills and valleys breaking
up and diversifying its syrface, and giving to it a greater variety of
scenery than, perhaps, izj,to be met with in any other part of India.
It may not be so grand as in many other districts, but for variety
and charm I think these Provinces hold their own against many
more celebrated and better known.

The year is divided into three seasons—the cold geason, the
hot season, and the rainy sason, four months of each, On the
plateanx the climate is usnally cool, even during the hottest part
of the year, and during the winter frost is not uncommon. In the
plains the cold weatler is the pleasantest time, but itig a pity that it
does not last long enough. The rains are moderate, ranging from
thirty to sixty inches in the various parts of the Provinces, the
greater rainfall, of course, being where the forests are thickest, and
the lesser where the open country predominates. The hot weather
in the pleteaux is not at all unpleasant, the nights being always
cool ; and eveu in the plains this is usually the case. During the
day, however, the hot weather in the plains is burdensome, for &
fierce wind, like the bfeath from a furnace, rages, and the thermo-

« meter shows a high register—one hundred degrees being about the
average. To proteet ourselves we have to resort to the grateful
and fragrant khas-khas taftio,"the gently swinging punka, and the
softly mormnring thermantidote. |,

As we have three seasons, go there are three periods of the year
when butterflies do most preyail—these times being at the change
of the seasons in Febraary, June, and October. The butterflies
that.have two seasonal broods only come out in June and October
and the iatter brood would appear to hybernate ; for in February,
when numerous other speciesuppear in lovely freshness, the “‘seasonal
brooded” butterflies appear, but none of these double-brooded
butterflies have I seen i February that seem fresh and now. The
, best times for procuring these in their different forms is in Jung and
October, and October is undonbtedly the best month in al) the year
for every variety of butterfly.

I have prepared a list of all the butterflies tyq4 have been
collected by myself in the Central Provinces, together with a few
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notes about them. From My, Lionel de Nicéville, the author of “The
Butterflies of India, Burmah and Ceylon,” I have received much
help in compiling these notes. I had beel) a collector of butterflies
and other Natural History “ curiosities' of{and onsince I wasa boy
at school, The study of entomology, and particularly of Lepidop-
tera, was fostered in our yonng minds by the existence, in our
midst, of a scientific master, who used toappropriate all oor best
specimens : but at the same time, be it said in justice to him, he
always gave a prize for the best classified collection of butterflies'
and moths at the end of the midsummer term. When [ came out
to India, and saw the immense variety of Nature’s works around me,
T set about collecting those which could most gasily be preserved,
Birds, a specimen or so of each, I have skinned of every kind that
I could come across; suakes, lizards, eggs, fossils, &ec., I have
collected, and last but not least (to my mind), butterflies and
moths, Bat all in a desultory sort of way. I could never classify
anything except perhaps the birds (thanksto dear old Jerden) because
I had no books to refer to. In the mofussil, where my lines have
been chiefly cast, libraries are few and far between, while, where
these do exist, works of reference on Natural History do not usually
find in them a place. 1 made s:e"v:e'll'al‘ colleetion’s of Butterflies, all .
gone to rack and ruin, alas | and was in despair of ever getting my
specimens named till about eight yesrs ago, when Mr, de Nicéville
made an appeal for belp to enable him to get together materinls for
the publication of his great work. I at once responded to his appeal,
and the resul bas been that I have been able to name my speci-
wens through his kindness. T used to send him all my specimens
til] 1883, when I had to go home on sick leave; but on coming ont
again in the following year I thought T might as weil begin o
classified collection for myself. Tt was not, however, till 1886 that
i‘wa's able to take it np as thoroughly us I conld wish. Much of
the Central Provinces is not favorsble for the collector ; but the
gronnd was then guite new, for, as far as I know; no one else had,
befomnﬁu]“m up this branch of Natural History in these pacts
with mc"’“h?'or*kmg it up. There 1s no doubt that the Satpura
Hills, and the forests all over the Provinces, would, if properly worked,
yield many rare species, There may still be some new to science,

&
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and 1 think that almost as many other species as those I have
obtained way eventually be found to exist, One species, a Melani-
tis, quite new to science,,was discovered in 1886, and there is no
reason why there should) not be others in these remote hills and
forests to delight the hearts of collectors. The collection and
study of butterflies in this country is a most fascinating and
delightful way of improving one’s leisure hours, In the first place,
their variety is so infinite, their colouring so exqmsite and wonderful,
and each day may reveal a prize. 1t is splendid exercige also and
trains one's eyes to observe. 'There is nothing more pleasant than
a walk in the jungle with a net, when there is no chance of
getting any larger game, and consequently useless to take out s
gnun.  Armed with s net one can get as much exercise us one wants,
and with a killing bottle for other insects, the Naturali®t retnrns
to his tents with & hearty appetite for breakfast, and his pockets
full of treasures, to be put away, examined, and set up at some
future time. The labits of many of our Indian butterflies are of
much interest. Fach has a different style. Old gardens, full of
ancient orange, lime, custard-apple and mango tree, and overgrown
with weeds and wild ﬂowom, or else a glade at the head of a moun-
tain ravine, aro abont as good places as there are to observe them.
*Come along to such a spot as the last indicated, and let us watch
and study them. We have taken a long walk from the platean, and
having descended a winding pnth by the side of which hurries
along a little’ stream, rushing ovet pebbles and boulders, flinging
iteelf over great black rocks in tiny sparkling cascades, foaming
at one moment and the wext gliding smoothly under hngo old
mango trees, covered with many an orchid and tree fern, we amve
at a gail plain,. The plain is backed, on the side where the stream
v gquietly murmors abong, by dark crags; on the other it goes
away, 6ill it meets the opposite hill slope. The plainis covered by
rank herbage, most: noticeable among it bcmg tho Khing grass
(Saccharum spontanoum), its gracefnl silken plames rustling apg
nodding to the breeze which comes whuspermg throngh the trees
on the margin of the plain.  We have now come to the end of the
plain, which closes in mather abruptly, and have fo cross the stream
which we observe is beautifully clear and limmd. Shoals of tiny



9y  JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, 1800,

silvery fish dart away in terror at oux approach, and scores of exqui-
sitely coloured dragon-flies, their wings and bodies glittering like
living gems, rize from the weeds and rushes at the edge of and in the
water, and rastle away with quivering wing s. Theshores of thestream
are sandy, and our way winds along it uncer the shade of graceful
forest trees. Oar favoarite hunting ground is near. The stream
turns at a sharp angle sod planges through dark rocks into chasms
of unknown depth. At the entrance of the glen we are now oxplor-
ing are some magnificent old mango irees, their roots entwined
amongst the rocks, their boughs o’ershadowing the stream and the
path along which we are wandering. The glenis full of small
trees, growing between boulders, and is covered with varions
plants bearing flowers of sweet odour, and of every imaginable hue.
Beyond fhe glen or glade the ground goes suddenly away to a
ravine, runnivg towards the direction of the setting sun, andas we
approach the edge we are aware of a strong breeze coming fresh
over the hills and np from the ravine, bringing {rom its depths the
sound of falling waters far below and the sweet and mellow whistle
of the Malabar Whistling Thrash (Myiophonus horsfieldi), or the
¢« Schoolboy *' 88 it is popularly called. ~ Under the mango trees, ak
the entrance of the glen, where the air is still, are seen floating
along those very common but most exquigitely graceful of all butter-
flies, the soveral kinds of Danaine, I{nnais limniace, pale blue,
veined with black; D. ehrysippus, tawny red, relieved by pure white
and black ; D- genufia of the same colonring, with the addition of
black veins ; and Buplaa cort, velvety black embroidered with white.
They sail and float along in the most werial yet lazy way, as much
as to say, Oh, yes | we know we are handsome, but it’s no matter,
for no one will touch us.” They settle in scores on the plants aronnd
‘withont an attempt at concenlment ; they seem to know that nothing
will dare touch them, they are 0 tough, so leathery and by no
means savoury morsels to judge from the unpléasant odour they all
exhale—y protection afforded them by Nature to keepoff the attacks
of all enemies of the Butterfly tribes except those of the human race,
alack ! This nataral protection soemsto have been taken advantage
of by other butterflies, who aimic the shape and color of the com-
moner kinds; but of {his more in its proper place. Each step we
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now fake through the trees disturbs scores of Nymphalide, 'The
Satyrine ave represented by various kinds of Iethe, Melanitis,
AMycalesis and Ypthima, while nearly all the Junoni, various kinds
of Neptis, Athyma, Syphwedra and Precis iphita represent the
Nymphaline, ' Skippers,” too, glance away from many a leaf, and
“blues” and “coppers” twinkle away into the grass and up
into the trees. Absara sufiusa, ‘“ that embodiment of vanity” (see Mr.
Aitken in our Society’sJournal,*) jostles and challenges every other
butterfly that passes by. Among the dead leavesit is har@ to distin-
guish Precis iphita, the Melanites, Mycaleses and Ypthime. As we go
deeper into the shade, close up to the rocks, and come back towards
the stream, sudden flashes of blue and gold reveal to our wondering
eyes the existence “of Kallima inachis, the great “ledf butterfly.”’
As sadden as was its appearance, so is its disappearance, and we
cannot for the life of us make out what has become of it. Surely
we saw it settle nnder that bit of overhanging rock, or was it on
the trank of that tree that is close to the path ? Where is the
nymph that so suddenly disclosed hersolf and as suddenly vanished.
Liook closely and examine every square inch of rock and tree-trank
surface. Here’s an old and withered leaf—can she be enclosed
within it ? Try! The net is dropped over the leaf, and up rises our
*wild and wayward nymph, captive and struggling, as beautiful a
creation as was ever made in Nature’s wonderful workshop. As we
go on the sprightly Syw;phwdra nais, with varions species of the
genus Junonia, equally as sprightly, rise rapidly from almost beneath
onr feet, and skim along to other spots several yards ahead, where
{hey sottle again with fauning wings. The Naples and Athyma
poring—so hard to distinguish the one from the other when on the
wing, their general colouring and manner of flight s0 closely
résombling one’ another—rise with a gracefal spring and float
along on expanded wing, scitling again on' the upper surface
of the leaves not very far ahead. They literally float along, for they
expand their wings and seem gearce 0 flutter them, so that,
when on alevel with the eye, they disappear and re-appear in quite
a wonderful way, Many species of ‘thkima.ﬂuttcr feebly out of
the grass and dance away along the path and im and out the stems

* Vol 1, poge 318 (A, sraternn and A nifura, pachaps, are the samo buiteefy),
4
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of grass. Tho Catopsilie come with o sevies of wigorons, bounding
sweeps and curves; they all look as if they were hurrying to catch
the last train, but were nndecided whicle course to steer. A few
« gwallow-tails ' are seen majestically saifgng ulong, P. polymnestor
flashing out inits livery of black and azare, while P, noming, with
delicate pale green wings, *zebra-marked,” flutters in and oub the
pushes. Wherever the ground is slightly moist they most do seem
to congregate, and on some chosen spots, apparently not different to
many close by, they cluster literally in scores, one might say hun-
dreds, presenting a most lovely and animated appearance, ag they
eagerly suck up the moisture through their trnnks.  Among them
we may Sec o Charazes or two—these are grand creatures in
their manner of flight, such power, such ease, such swiftness!
Disturbed, they are off like lightning, and disappear from sight Tike
spirits; but one has only to wait, and back they come to the same
spot, so that by a stealthy nppronch and one swift movement of
the net they are captured. .

Down in the kbuds and in the deepest shado wo como across
the Kallima and Melanitis sgain, as well as various kinds of Mg~
perida, that are crepuscular i their habits.e

A Melanitis, when disturbed during the day, acts for all the,
world just as an owl does, and hurries along as il it conld not ses
properly, in irregular waves of flighty knoeking up against anything
that happens to bo in the way, Bat only wait till gvening, just
when tho sun has set, for—

T4 &= the hour, when from ‘he bouglis
The nightingale’s high noto i Imrd 3
12 in the hour whun loverw’ vown
Soou awoob in overy whisper'l word — . >
And gentlo wibds snd wators noany : .
Mako music to the lonoly enr®
Encin flower the dews huve lightly wel,
And int tho sy the stars ire mot,
And on the wave i deopor biue,
And on the leaf a browner hue,
Aund in the heaven thié clear ohacirn, .
80 poftly durk, snd darkly parg,
Which follown (e decline of duy,
A twilight molls baneath ihe moon away—
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and then the Melanites come out and dance beneath the shade of
lofty trees like so many elves. They flit about and have aerial
duels, or perhaps the mogement gone through may best be likened
to that in the ¢Sir Roge;!de Coverley,” when the couples come out
and mancuyre singly and together. The other Melanifes sit by on
the lower bushes, and watch each couple or trio enjoying themselves,
They are so engrossed in this amusement, that by gently walking
into their midst one’s presence does not disturb them, and they
will come and settle on one’s head, shoulders, and outstretched
hands. I, too, as noted by Mr. Aitkin, have seen wany of them go
straight up into the sky and clean ount of sight, I have noticed
this in the early morning as well as in the cvening_. T suppose
the reason is that they have so long beon snugly lying hidden
under the bushes that they love to get someof the freshness high
apin the " air. By searching elqsely,y;&n'd waving oue’s net gently
over the surface of the rocks, the dusk.loving ‘‘skippers” arve put
up.  Watch where they settlé, and go gently up fo the spot. . Drop
the net, extended by being held at the bottom, quictly over the
place, and the  gkipper ™ rushes out only to be captured.

The shades of evening are now falling, and we must hasten back
$0 our camp, otherwise we might meet a panther or even a figer jnsi
about to commence hig nightly prowl. The jackals are already
begiuning to wake the eshoes avith their unearthly howls, and the
ghastly chuckle of the horned owl comes from out the depthsof
those dark old trees., The Night<jar repeats monotonously s
notes like the sound of & stone sent skipping along the ice, nod the
air iz filled with the whirr And buzz of beetles and tho chirp and
tinkles s of tiny bells, of innumerable erickets and grasshoppers. As
wo_climb 5 the top of the ravine, and look back overit and away to
the west, toward the setfing sun, onr oyes and hearts nre gladdened
hy the sight of a lovely, soft, yet exquisitelybmﬁfnl'ma_ mdi"'“.t glow
fike wito the colonr of an ninethyst—na glory which fills the air and .
floods hill and forest.  Above in fh sky the glow i red like rubies,
fading nwny “inte carmine, umllnglwi' up, mto the clear pale blus
of anIndinn eveningsky. Below in the yalleys the shades ave purpling
and decpening into the groy of uight, and the mists are rising snd
strike cold and ghost-like. *Tik a scenv of enchiuntment fram which

i il
' " 8 ...' ,’ Jé
ri!,:f .
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we must tear ourselves away —a glory which cannot be seen often and
which will live in our memories for ever.

As we get up on the high level and c ch sight of our tents, the
lights from which shine cheerily out, i:"is already night and the
glorious array of *“stars come rushing ont” from a deep still blue sky
flling the air with a pale radiance which enables us to see our way
quite plainly. It is as glorious a night as it has been a day, and
we sit down with enjoyment to our dinners, after which a pipe and
a mild whisky and soda send us happy and contented to bed.

The butterflies given in the sccompanying list,* with very few
exceptions (wkiclk will be noted); have all been actually taken by

* myself, so that I can vouch for their being stuctly  butterflies of
ths Central Provinces.” The few that 1 have not taken myself
have been canght by natives who have collected for me. |

To be continued.

A PRELIMINARY LIST OF THE BUTTERELIES
OF MYSORE. 3 g
By E. Y. Warsox.

Ix October, 1888, an opportunity dffering, I avniled myself of
it to =end my native collector to eatch butterfries in Mysore. The
opportunity in question was, that the lato (tovernment Geologist ot
Madras, Mr, Bosworth Smith, was gojng on a prospecting tour
from Kolar in the cast to Kathlekan in the west of Mysore, at
which latter place he propost.acl staying for shout a couple of
months. Collecting was carried on at all the halts en roufe between
Kolar and Kathlekan, and Mr. Bosworfh Smith carvefully noted on
each specimen the place of capture. Between Kolar and Banavar
the jungle consisted of low scrub, and here, as might b2 expected,
the prevailing genus Wik Teracolus ; tis genus almost, eut.:'re]y
disappears sfter Kadur, where the jungle changes to forest more or
less thick, and here the prevailing genera are Molanifis and
Myealesis. Of the former genus many very curions examples worn
obtained, some of which appear to belong to an und aacyibed
genus. Although 1 directed my collector’s attention particularly to
Yphthimas, of which he obtained a very large number of specimens,

T T & s - - G
# The list will be published in the pext part of this puper,
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yeob only the two generally disiributed species huebneri and philo-
mela wero. represented.  The species most worthy of notice is
Arhopala bazalus, of whigh a single specimen was obtained at the
Gersoppa Falls, s s,'ocics being hitherto only recorded from
Assum and Sikkim. - With the exception of the Hespersidea, of which
very few species were obtained, the collection will be found to be
fairly representative; though ‘vithout doubt, if collecting. could
have been carried out during thé rains, numerous spgpies would
have bgen;ulded—t;he months October to Febroary, during which
the collection was made, pmcticallj representing the dry season.
I had hopes of being able to collect personally in Mysore during
the rainy season of 1889, but was not able to do so; and here I
aw in Bucmah with no chance of visiting Mysore for some years
to come,.so I have thonght it best to publish this list, incomplete
as it is, in the hopes that some more fortunate person may be able
to add to it hereafter, and will find it of some use to start from.

T have also included in this list a few species obtained by myself
at Nelamang:la and Soldevanhalliy two villages in the neighbour-
hood of Bangalore. =

The following is 4 complete list of the places near which specimens
were obtained, with their approximate height :—

Kolar, Kolar DSEIeE Tiviecrsrsoinersntans sonssn 2,552 ft,
Bangalore, Bangalore District.....cuit . v, 5,000 £,
Nelamangala  do. A0 e 3000

Soldevanhalli do.  do. . ........ cene 3,000 13,

Nittur, Tomkay do. 01" 7 sei. L o Srey 2,700 fi.

. Kippenhally  do, Q0. eueeviiiiinrinerel 731K
Arsikate, Hassan 300+ Uit vt s svoiira AR OO0 TE

9 Banavar, Kadaf _ tlo. R 2,550 fb.
Kadur do. A0, iressbavessiinrser 2,550 ft.
Tarikare do. Q0. eorspeaseansubsise 2,235 11,
Lokvalli  do. b shasteatrttin, 2,200 £t

* Kathlokan do, 00 wensnents 2000 10 4,000 i,

Sﬂgﬂl‘. Shimoga Distﬁo‘. see meane fuu-no'-.ooo 1,974) ft‘
Gemoppn ang, S]]imﬂgﬂ Dil“'iﬁ Sesstervenns 1."]7(] R.

— e e — ——

# Thiy ie a Colfos estate, whera thie bulk of the cellection was mude.
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we must tear ourselves away —a glory which cannot be seen often and
which will live in onr memories for ever.

As we get up on the high level and cq ch sight of our tents, the
lights from which shine cheerily ouf, i:l’is already night and the
glorious array of ““stars come rushing out” from a deep still blue gky
filling the air with a pale radiance which enables us to see onr way
quite plainly. It is as glorious a night as it hag been a day, und
wao sit down with enjoyment to our dinners, after which a pipe and
a mild whisky and soda send us happy and contented to bed.

The butterflies given in the accompanying list,* with very few
excoptions (wkiclt will be noted); have all been actually taken by
myself, so that I can vouch for their being stuictly “ butferflies of
tha Central Provinces.” The few that 1 have not taken myself
have been canght by natives who have collected for me. |

1o be continued.

A PRELIMINARY LIST OF THE BUTTERELIES
OF MYSORE. X
By B, Y. Warsox.

In October, 1888, an opportunity Gffering, L availed myself of
it.'m gend my native collector to cateh butterfries in Mysore. The
opportunity in question was, that the late Government Geologist of
Madras, Mr. Bosworth Smith, was gojng on s prospecting tour
from Kolar in the cast to Kathlekan in the west of Mysore, at
which latter place he proposed staying for about a couple of
months. Collecting was carried on at all the halts en route between
Kolar and Kathlekan, and Mr. Bosworth Smith carefully noted on
each specimen the place of capture. Between Kolar and Banavar
the jungle consisted of low scrab, and here, a2 might b ex;;ected,
the prevoiling genus was Teracolug; tHis genus almost entively
disappears after Kadur, where the junglo changes to forest more or
less thick, and here the prevailing genera are Melaniliz and
Mycalssis, Of the former genus many very curions examples werd
obtained, some of which appear to belong to an undescribed
genus.  Although 1 directed my collector’s attention particularly to
Yphthimasgy of which he obtained a very large number of specimens,

# Tho Jist will be published in tlw pext port of this paper,

l$ Nk
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yet only the two generally distributed species huebneri and phils-
mela were. represented. The species most worthy of notice is
Arhopala bazalus, of whigh a single specimen was obtained at the
Gersoppa Falls, fhis Jouos being hitherto only recorded from
Assam and Sikkun,  With the exception of the Hesperiide, of which
very few species were obtained, the collection will be found to be
fairly representative; though -rithout doubt, if collecting. could
have been carried out during the rains, numerous species would
have been added—the months October to Febraary, during which
the collection was made, practically representing the dry season.
I had hopes of being able to collect personally, in Mysore during
the rainy season of 1889, but was not able to do so; and hore T
am in Burmah with no chance of visiting Mysore for some years
to come,,s0 I have thought it best to publish this list, incomplete
as it 18, in the hopes that some more fortunnte "person may be able
to add to it hereafter, and wjll find it of some use to start from.

T have also itcluded in this list a few species obtained by myself
at Nelamang:la and Soldevanhalli, two villages in the neighbour-
hood of Bangalore. <

The following is & complete list of the places near which specimens
were obtained, with their approximate height :—

Kolar, Kolar DHa®et % ivicviiiaimnnisians oiiee 2,552 .
Bangalore, Bangalore stuw!..........'. e 5,000 £,
Nelamangala  do. 05 oy ateisdisaiin, | 20,000
Soldevanhalll  do. . A0 Gl dieva s iS00 15
Nittur, Tumkar do. do Gaecvindianes S0
Kippenhally do, B0i7 Giaeiviiii s LB TOS TS,

Arvsikare, Hassan Ao Sl R ABE0 TH:

- Banavar, Kaduf e e R 2,600 1t
Kadur  do. A0, Assidiboessnarare 2.550 ft.
Tarikare do. Aoz assksisbaeavasten s 23280 ft,
Lokvalli  do. d0: ieciiivnassniniees -.-00 ft.

¥ Kathlekan do, d0v  susvasvas 2000 10 4,000 f¢,

Sagar, Shimogs Distriol ver sevssenssnensnsesens 1,070 ff,
Gersoppa. Falls, Shimoga Distriet «o.oonee 1,670 fi.

—

# This is o Cofioe cutate, whert the bulk of the collection was wade.
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NYMPITALID 3.

[Nore.—The specits marked thus® have been nsmed by Mr. do Nietvillo.)

* 1. Hestia lyncens, Drury (malabaricy, Moore). 2
Kathlekan, November, Numetous specimens.

9. Danais limniace, Cramer, Bangalore, October ; Tarikare,
November ; Sagar, Kathlekan, Nelsmaugala, January
Numerous specimens.

3. Danais chrysippos, Linnaus. Nelamangala, Janvary. Com-
mon.

4. Danniz genutin, Cramer, Nelamangala, January. Common.
Tarikari, November. One male,

5. Danais aglea, Cramer (grammice, Boisduval).

Kathlekan, Lukvalli, November. Numerous specimens.

6. Euaplea core, Cramer. Bangalore, October; Kathlekan,
Arsikare, Kadur, Banavar, Lukvalli, November; Sagar,
Gersoppn Falls, Jannary, Very numerous specimens.

7. Enplea corepides, Moore, Kadur, Novemher; Nathlekan,

__ November and Jtmunry. ‘A few specimens.

8, Myealosis mm:m, Heﬂﬁlon Kathlekau. Nmmbar A
single speéimen.v NS

9. Mycalesis mundata, mﬂ%«"ﬁ'yp’iul, Katlilekan, November,
A fow apeoimeaa. Tmnsluonnl 1o Mandosa, Kathlekan,
November and December. A Jjow specimens.

(IR Mycalesm mnufom, Buotler. Knthlokan, November, De-
comber, and January.  Vory numerous specinicns.

11, Mycalesis mincus, Linnwus, Knthleknn, Noyember, De-
cember; Jupuary.  Very common; but only the dry
weather forms; visala and dndistansy mot mth

12, Myealesis junonia, Butler. Lukyulli, November ; Kath-
lekan, November, December, January.  Very numerous.

- Tethe todars, Moore. Kathlekan, November, Numerons
‘7.‘_' e spoclmens. v < _

XQ'.; ‘ nmlghel'uonm“ Guérin, Kathlokan, Lukvalli, No-

¢ embor, A fow specrmons.

15, :

i il Johanicn., Lukal Kadur, Novembers
8ovem|wr, December, "ﬂmmry. Very ou-




*18.

*19.

*20.,
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Yphthima huebneri, Kirby. Lukvalli, Tarikare, November;
Kathlekan, November, Decembers January. Very nn-
merous specgmens ; the great majority of this and the
preceding beug and marshallii fowra respectively.

Melanitis leda, Linnmus. Typical = Kolar, Octobor ; Link-
valli, November. Two specimens. Transitional; Luk-
valli, November; Kathlekan, Deecember. 1'wo speci-
mens.  Ismene; Lukvalli, November: Kathlekan No-
vember, Decomber, Very numerous specimens.

Melanitis bela, Moore. Kathlekan, l\ovember, December,
January. Numerous specimens, presmmnn- some very
curious* varickies. 3

Melanitis  gnophodes, Butler. Kathlekan, November,

» December. A fow specimens. The underside of this
species does not segm to mryvery much, and is very
similar to some saricties of feniens.

Melanitis sp, Kathlekan, November, December. Four
speeimens ; these may possibly be very aberrant forms
of M. bela. | *

Discophora lopida, Moore. Kathlekan, November. A
single female.

Telchinin viole, Falricius. Kadur, Novembar: Nela-
mangala, January. Cammon.

Ergolis arindne, Linnmus. Kolur, October ; Banavar,
Lukvalli, Kathlekan, November., Common.

Byblin ilithyia,” Drary.  Kolar, October. A fow
specimens.

Cupbaerymanthis, Drury, Gersopps Falls, January. A
fow spoczmous. .

Atelln  pholanta, Drury. Kolar, Bangalore, OetOb(‘r
Tarikare, November; NW Jinaary, Very
common.

Cynthia saloma, Smnhoo QMW Falls, Janvary, A
single male,

Procisiphitn, Cramor. bukvnlh, Novembop ; Kathlekan,
Novmnbu- Deoember, January, Lomnwn.



32
29,
50,

31,

#34.
*35.
*36.
*37.
*38.
*39.
*40.
*41.
42.
43,
44,
45,

*46,
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Junonia almana, Linnweus. Tarikare, November; Kathle-
kan, Lnkvalli, December. Common,
Junonia asterie, Dinvmas., Kathlekan, November. A
single worn specimen.
Junonia lemonias, Linneas. Bn;'igalore, October ; Kadur,
Avrsikari, November ; Nelamanguala, January.
Common.

Junonis hierta, Fabricins, Kolar, October; Tarikare,

" Kadur, November ; Nelamangala, January. Common.

Junonin orithys, Tinnmas. Kolar, October; Kadur,
Banavar, November; Nelamangals, Jannary. Common.

Neptis hordenin, Stoll. TLukvalli, November; Kathle-
kan, November, December. A fe\vuspccimeus.

Neptis viraja, Moore. Kathlekan, November. Two
specimens. '

Neptis varmona, Moove. * Lokvalli, November; Kathlekan.
November, December, Jatinary. Numerous specimens.

Neptis swinhoei, Butler. Kathlekan, December; Sagar,
Gersoppa Falls, Januiry, A few specimens.

Neptis  kallwara, Moore, Kathlokan, November. A
single fomale.

Neptis  nandina, Moore.
single female.

Neptis  ophians, Moare. Kadur, November. A single
male.

Kathlekan, November. A

Cirrhochroa relata, do Nxcévnlle

Gersoppa Falls, January.
A single male.

Hypolimnas holina, Tinnmus. Nittur, November ; Ger-

soppa Falls, January, A few specimens.
Hypolimnas ,miaippus, Linnweus, 'Kadur, Banavar, Novem-
ber; Gersoppa Falls, January. Numerous males.

Parthenos virgns, Moore. Gersoppa Falls, January Two
specimens.

Limenitis proeris, Oramer, Kathlekan, November. A
single specimen,

Athyma maheea, Moore. Gersoppa F Pa]]a Jnnlllﬂ'! Three
males,
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*47. Athyma selenophora, Kolar. Gersoppa Falls, January.
One male,

*48. Athyma inarina, Butler. Kathlekan, November. One
male, »

*49. Symphaedra nais, Forster. Kolar, October; Nelaman-
gala, Janvary. Common. Gersoppa Falls, January,
A single specimen.

50. Eathalia eveling, Stoll. Gersoppa Falls, Janvary. A
single male. .

51. LBuathalia lepidea, Butler. Kathlckan, November, Decem-
ber; Gersoppa Falls, January., A few specimens.

92. FEuthalia garada, Moore., Gersoppa [ alls, December A
few specimens.

53. Pyrameis cardoi, Linnwns, Kador, November. A single

* spucimen.

54. Vanessa canace, Linnmus. Gersopps Falls, January. A
mnglc WOr specimen,

55. Cyresti thyodamas, Boisdaval. Kathlekan, November s
Gersoppa Falls, January, Numerous specimens.

56. Charaxes atha.tnns, Drury. Kathlekan, November. A
single specimen.

57. Charaxes imna, Butler. Kathlekan, November. Two
males.

* Leloxuna,

58. Abisara suffnsa, Moore. “Kathlokan, November, Decom-

ber, January; Gorsoppa Falls, January. Numerous

specimens, . .
LivomNimae.
*50. Quretisbulis Doubleday, Hewitson. Kathlekan, Novem-
S ber, Doecember, Janunry Two males, one female,

60. CQuretis thotys, l)rury Kathlekan, November, Degery.
ber, Jununary; Gersoppa Fnlls, January. Two myleg
three fomales.

61. Cyuniris albidies, Moore, Kathlekan, November, ‘Geor-
soppa Fulls, Junuury. A fow males.
62, Cyanirislimbatys, Moore.  Lukvalli, Novombey 3 Gersoppa

Falls, January, Numerous gpecimens,
5
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68. Cyanirls akasa, Horsfield. Kathlekan, November. A single

6¢'

65.
66.

*67.

68.

69,

gpecimen.

Chilades putli, Kolar. Nelamangala, Janvary. One
gpecimen,

Zizern pygmea, Suellin.  Kolar, October, One gpecimen.

Zizera ossa, Swinhoe. Kolar, October; Arsikari, Kathlekan,
November; Nelamangala, Jannary. A few specimens.

Azanus gamrs, Lederer. Kolar, October. A few gpeci-
mens.

Tarncus pliniug, Fabricius. Kolar, October; Kippen-
hally, Banavar, November. A fow specimens,

Castalius rosimon, Fabricius. Kolar, October; Kathle-
kan, Arsikari, Lukvalli, November, Common.

Castalius ethion, Doubleday, Hewitson. Arsikari, No-
vember. A singlo male.

Castalius  interruptus, Moore. Kathlekan, November.

One specimen. :

Everes parrhasiusy, Fabricius.  Luokvalli, November;
Kathlekan, November, Deeember, Junnary Numerous
specimens. !

Jamides bochug, Cramer. Tarikari, Arsikari, November.
Two males.

Lycaenesthes lycwning, .Felder Kathlekan, November.
One epecimen.

Nacaduba dana, de Niedville, Kaduar, Kathlekan, Novem-
ber. Numerous specimena,

Nacaduba hampsoni, de Nicéville. Kathlekan, Novem-
ber. A few specimens.

Calochrysops strabo, Fabricius, Kadus, Areikari, No-
vember ; Kathlokan, Sagar, January. Numerous spee
cimens.

. Calochrysops eucjus, Fabricius.  Kolar, October ; Tarikari,

Arsikari, Kathlckan, Lukvall, Novemher; Gersoppa
~ Falls, January. Numerous speeimens,

Y %@%mm boeticus, Linnmus.  Arsikayi, Kathlekan,

bm- Sagar, Nelamungala, Juuumvy. Afew spe-~




THE BUTTERFLIES OF MYSORE. 35

80. Lampides mlianus, Fabricius. Kolar, Bangalore, October;
Kathlekan, December; Lukvalli, Arsikari, Kippenhally,
November. Numerous specimens. Var. algwis Kolar,
Bangalore, Octber; Arsikari, November; Gersoppa
Falls, January. A few epecimens.

8l. Lampides elpis, Godart. Kathlekan, November; Gersoppa
Falls, January. A few specimens,

82. Talicada nysens, Guérin. Kolag, October; Kathlekan,
November; Sagar, Nelamangala, January. A few speci-
menss

83. Virachola isocrates, Fabricins. Kolar, . October. A
single female. :

*84, Aphnwmus cfima, Moore. Kolar, Bangalore, Ovtober. A
fow specimens.

#85. Aphnons vuleanos, Fabricius. Kolar, October ; Solde~
vanhalli, January. Tiwo spocimens,

#86, Aphpwus lilacinus, Moore. Bangalore, October. A single
specithen.

#87.  Aphueus sp. Kathlekau, November. A single specimon.

#83. DBindhara sugrivg, Horsfield. Gersoppa Falls, January,
Two males, one female,

#39. Arhopala canaraica, Moore. Gersoppa Falls, January. A
fow specimens.

*00, Arhopsla bazalus, Hewitson. Gersoppa Falls, January.
A single specimen. .

91. Arhopala amantes, Hewitson. Gersoppa Falls, Sagar,
January. Numoeons specimens. .

¥2. Arhopals centsurus Fabricius. Gersopps Falls, Saguar,

January. A fow specimens.
.

Pavstioniha, —PisiiN. :
03.s Nychitona xiphia, Fabricius. Liukvalli, Tarikare, Nittur,
November., A few specimens. '
g4, Terias hecabe, Linnwus. Kolar, Bangalore, October ;
Kadur, Nittur, Banavar, Kippenbally, November.  Nu.
merous specimens.  Porm oxcavala, Moore.  Kolar,
Bangalore, October. A fow specimens,
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95. Terias purreea, Butler. Kolar, Bangalore, October. A

906.

97.

98.

99.

100.

101.

103.

104.

105.

106.

*107.

*108.

109,

fow specimens.

Terias drona, Horsfield. Kolar. October ; Tarikari, No-
vember; Soldevanhalli, Janua y. A fow specimens.

Catopsilia catilla, Cramer. Kolar, Bangalore, October;
Kathlekan, November. Common.

Catopsilia crocale, Cramer. Kolar, October. A few
specimens. .

Catopsilia pyranthe, Fabricins. Kolar, October. A few
specimens. Y

Catopsilia  gnoma, Fabricins. Kolar, October; Tarikari,
November, A foew specimens.

Belenois mesentina, Cramer. Nittar, November. Nu-
merous specimens.

Ixias marianne, Cramer. Kolar, October; Kippenhally,
Tarikari, November. A few specimens.

Ixias pyrene, Linnans. Kolar, October; Tarikari, Luk-
valli, November. A few specimens. "

Teracolus etridn, Boisduval. Kolar, October. A few
specimens. :

Teracolus danw®, Fabricins. Kolar, October; Kippenhally,
Arsikari, Banavar, Nittur, November. Numerons
specimens.

Teracolus amata, Fabricins. Kolar, Bangalore, October ;
Tarikari, Argikeri, Banavar, Nittur, Kippenhally.
Very numerons specimens.

Teracolus eucharis, Fabricius. Kolar, October ; Nittur,
Banavar, Kador, Arsikari, Kippenhelly, November.
Numerons males and a few femules,

Catophaga hippo Linnmns.  Kathlekan, December. One

female. :
Catophiaga sp- (lankapura ?), Kathlekan, November. A

single male.

110, Muphina phryne, Fabricius. Kolary October ; Tarikari,

Nittur, Bapavar, Kippenhally, Kathlekan, November.
Numercuy specimens.




111.

112,

*113.

114,

115.
116.
1]7'

118.

119,

THE BUTTERFLIES OF MYSORE, a7

Nepheronea sp. ( geea 7). Kathlekan, Novembers A few
specimens. .

Delias  encharis,, Drury.  Arsikari, Kadur, Kathlekan,
November ; Jpgar, January, Numoerous specimens.

PAPILIONINE.

Ornithoptera minos, Cramer. Kathlekan, November, A
single female,

Papilio dissimilis, Linnweos, Kathlekan, Decembems Jannary.
I'wo specimens.

Papilio panope, Linnmus. Kadur, November; Kathlckan
November, December, January. A few specimens,

Papilio heetor, Linnmus. Kolar, October ; Nelamangala,
January. Common,

Bapilio aristelochiw, Fabricins. Sagar, Kathlekan, January.
A few specimens., .

Papilio erithronins, Cramer. Bangalore, October; Lukvalli,
Kippenhally, Tarikari, November ; Kathlekan, Novem-
ber, December, January ; Nelamangala, Jaonary. Very
common. .

Papilio pnmm(:u, Linnwens, Kathlekan, December, Jann-
ary. Two specimens.

o Hegrernnz,

Astictopterus salsala, Moqre. Kathlekan November. Two
specimens.

Chn.pm mathiag, Fabricins. Kolar, October; Luokvalli,
November. Numerous specimens,

Tagiades obscurns, Mabille, Gersoppa Falls, January.

* Several specimens.

Plesionenra  restricta, Mooro. Gersoppa Falls, January ;
Lukvalli, November. Two specimens.

Coladenia dau, Fabricius. Lukvalli, November. A siugle
8pocimen.
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’ NOTES ON INDIAN ANTS.
By Grorce Arexaxper J. Rorasey, F.E.S.

(Read before the Entomological Soeiety, Li\ndon, Srd Aprit 1889.)

Tue following notes (which I have betn encouraged to offer to
the Society by the kind assurance of my friend Mr. Edward Saun-
ders that they might be of some interest to hymenopterists) are
confined to my written memoranda of a fow only of the more con-
spicuous or interesting of the Indian species which have been con-
stantly under my observation from March 1872 to March 1886,

Now that I have left India, T often feol sorry I did not turn to
better account such a splendid field for the study of these most
fascinating insects, but the calls and duties of a business life, and the
necessity of spending much of one’s spare time in outdoor sports,
which in India means not only relaxation but health, very greatly
reduce the leisure available for steady entomological work, and, as
these notes will show, almest restrict one’s observations to Sundays
and holidays; still there have been many neglected opportunities,
and T shall always regret having failed to find the female of Dorylus,
and to dig up « satisfactory nest of Holeowyrmes indicus.

Looking back on Indian ants generally, it is strongly impressed
upon my mind by many an unrecorded observation that not only do
different species vary os widely in habits nnd character as do the
numerous and distinet nationalities inhabiting this wonderful country,
but that individeals of the same species will occasionally exhibit,
when under apparently similar conditions und eircumstances, different
Little traits and dispositions, so that i%yon attempt to fix any hard
and fast lines as to ant-conduct you are apt to find your caleulations
and theorics somewhat upset. X

Mr. Edward Saunders has kindly assisted e in determining sope
of the ant-puzzles, and T am happy to say that my Indian collections
of HMymenoptera arc NOW in M. Cameron’s able hands for description.

otus compressus, Formica compressa, Fabr.
The Black Ant of India.
cx 8 vory common in Bengal, and ean be seen in numbers

almost ov&ywhm' but it becomes comparatively rare as you get up-
country 1o Oudh, the North-West Provinces, and the Punjaub, where

Campon
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its place scems to be taken by Myrmecocystus viaticus; the two
species can be taken in the same locality, but as viaficus becomes
common, compressus is seen less frequently ; Benares, Agra, and
Lahore are good illm.truﬁ’ns of this, Compressus is very common in
Madras, and I have also taken it in Bombay. The nests are formed
in the earth at a depth of several inches, generally under the shelter
of trees, and are very populous. The sexes swarm in May or early
June, and take flight as soon as the sun goes down.  Stray specimens
of the sexes, however, may be taken at light from the comfiencement
of the hot weather to the end of the rains (April to September).
The workers-major are very fierce and strong, amd attack when
disturbed with the greatest courage ; if you allow them to fasten on
your hand they ecan draw blood with case, their strong mandibles

- eutting like a pair of nail scissors; when once they get a good hold,
unless youf unlock their jaws, they will leave their heads fixed in the
wound rather than loosen their ball-dog grip.

Tt is amusing to watch the havoe these big wovkers will play with
the white ants {Termites) whenever they get the chance, Very
probably the trunk of the tree under which compressus has formed
its colony will be plasteregl with the covered ways of Termites: takes
stick and uncover these, and compreesus will immediately rush in and
'carry off the =oft helpless Termites to their nest; but they never
have the sense or industry Jo opgn up any of these prolifie finds for
themselves, even when the key or start is given them, although with
their immense strength they conld very easily do so.

1t is a very common occurrence to find cvidenco of deadly family
feuds between these warriore, siteh astwo lying dead, locked togother,
and another walking about with a big head fixed to a leg or untenna :
but Of many observations of a similar character, T will relate the
details of a particularly desperate fight that took placo in the

" -verandah of my bungalow in Barrackpore between @ worker-major

(not & very big specimen) and a nest of that pungently stinging ant,
Solenopsis yomminatus. Ono afternoon in May, 1850, ot 4-30 pyy, |
T noticed o worker of eomprosiy very busy skirmishing roung g
column of the verandah, in which was a strong colony of Solenopsis ;
she contented herself for some. time in eutting off ungd snipping in
two the stragglors from the nest, bu&g)’-ﬂlld-byu she becameo bolder,
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and came closer to the nest, seizing and cutting away with the most
systematic determination ; by stooping down a little you could dis-
distinctly hear the snip, snip of the mandibles as they severed heads
and bodies of the apparently unoffending remminatus. This went on
till 5-80, when comprossus commenced an atiack on the main entranco
to the nest itself ; and now the fight became more general. After
a rapid dash at the entrance compressus would retreat, covered with
these little red ants ; some would be jerked off, but the more perti-
naucious required individual elearing, and T noticed compressus adopted
a very clever plan of frecing her legs from the enemy : say one or
more ants were holding on to her leg, she would then encircle that
limb with her mandibles above the hold of the red ants, and then,
instead of moving the jaws, would draw the leg through, o process
very like shredding currants ; of course gomminatus would often get.
a hold where this process could not be applied, but compressus always
managed to free herself at last, and-then off to the entrance again for
a fresh attack. Twice while watching, compressus, covered with red
ants, rolled from the base of the column to the stéps below, but as
soon as she freed herself, up she mounted ngain and renewed the
fight. At 6 o’clock L went fof the usual evening drive, and left my
friend hard at it.  On my return ot 8 the fight was still going on,
although it was then dark, and compressus was showing evident signs
of exhanstion. At 9-30 T went out aguin to sce how matters stood,
and found ecompressus still alive, but coyered with foes and almost
done to death. T picked her up, cleaned off the red ants, brought
her indoors, put her in & comfortable open box, and prepared some
syrup of sugar and sherry, but on going to the box the next morning
I was grieved to find her stiff and dead. T haye always regrotted
I did not mix her syrup with brandy or port insteed of sherry, but
1 fonr she was past recovery. After bringing her in the night
before, T went back with @ light and gathered up some of the dead
from the battle-ficld, and of the odds and ends of heads and bodies. 1
made out next day some 53 slain, but the total must have been much
greater, us T did not succeed in picking up in the defeetive light of 8
wull'-m’ anything like the whole of thekilled. T should be inclinéd
to estimate the (ool as near 150 to 200, T did not observe avy
wounded ; compressuy did her work too (-ll'ccﬁ\'uly for that,
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Beyond a pure love of & good scrimmage 1 can offer no suggestion
is to any reason or cause for: this fight s genumaatus was wholly un-
offending, and compressus might have left the battle-ficld with colours
fiying any time from 4-30,up to 8 pm. 1 have seen many instances
of compressus” pugnacity when coming neross other auts, or crossing
close fo'another nest, but never such a systematic determined afiuir
as the one deseribed. T have this Hereward of ants in my colleetion
now, with a few odds and ends of the slain. T have examined o areat
many nests of compresses, but have never succeeded in finding in
them any other species of auts, Coleoptora, Aphidic, orindeed insects
of uny kind.

Myrmecocystus piatica (Fabr.). ~
Calaglyphis viaticn,

This mnt is common in the North-West Provinees, Oudh, und the
Punjaub. I havealso taken it in"Tirhoot, but never in the Calentia
distriet. Tt, forms its nests in the hard-baked earth in the most
exposed situations, and seems to rovel in the hot dry air and fierce
stn of these parts.  You can always find plenty of nests in fhe broken
ground about Agra, and also in the pathways of the gardens af
Benares.  The workers, which vary immenscly in size, can be found
busy and active all the year round, but the soxes 1 have only obtained
i May. The workers huva a strong propensity for marching ahout
in irregular lines of a dozen or twenty together; they march at a
great puce, but T have never boen uble to dotect gny particular objeet
in these excursions, and have never seen them attacking other unts,
or bringing home any pluder. The workers-mujor, however, are
very fond of earrying their smaller brethren when on the mareh,
which they do by striding over and holding them elesr of the
ground with their mandibles ;i you disturly them the big worker
drops the little one, and cach makes oft on ihm aecount, but if lofy
alone, and you watch quictly for a littlo time, )’0“ mny sce the Ly
ant pick up the littlo one and march on again in o great hur TV, and
us if to make up for the deluy. T huve exsmined many of 1, Nests
of this spoeies, but nover fyand uny slave-ants or scels of auy kind
in them. The big workess ure powerful ants, but do 14 Possess the
immense strength of the giant \\mknm OF the compi s,

d {4
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Camponotus syleaticus, Oliy,

This isa common species in Bengal, and can be found on most
tree-trunks ; it delights in shade, and forms its nests (which arve
never populous) in the ground under leaves. The workers are very
active and extremely fragile, and it is difficult to sceure perfect spe-
cimens. Specimens even from the same nest will vary greatly in
colour,

Polyrhaclis lweisstns, Sut.

This ant forms its nests in the decayed wood of trees, covering the
entrances to its burrows with u thick papyraceous material, which
might be best deseribed as a * «uall-hands ” made in the substance
ofat ﬁssmf’; it iz by 1o means a common ant, and I have hardly
found half-a-dozen nests during my residence in India, and these
have all been in Bengal. My finest nest is situated in a tree (a specics
of Aeacia) in Barrackpore Park, on the south side of the tenmis-
ground, close to the Chirya Khana (aviavy). This nest has a web
stretched across a portion of the decayed frunk fully 18 inches broad
by 2 feet in length, and is very populous ; this nest swarms about the
commencement of the rains, June 15th to July Tth. 1t is astrikingly
handsome species, with its shining jet-Dlack head and body, relieved
and set off by the red legs. Tt often veminded me of our English
F. fuligivosa in general appoarance and habits, and always seemed
like an old friend, bt though T spent many hours for many years
watching this nest, I never detected any special trait or character
worth recording, T never found any other gpecies in the nest nor
Aphide, and, as faras T could observe, the ants derived their nourish-
ment from the rich, black, meist mould of the deeaying wood. They
are o gentle species of ant, und eun be handled without ineonyenience,

Lotyitoehis Sehriner, Roger.
This unt forms its nest by binding togethor with one or two silky
threads i couple of Teaves of o shruby; it only eontains a few indivi-

df""-"v and is decidedly rave.  The same remarks apply to Polyrhachis
bl u/m', Stith, i

LPolyrhachis spiniger, Mayr,
This is u vommey species in Bengal, bt the pests ave not casily

found; they wee fopyed b."."«'ch-\\'mk binding fogethor « fw twigs

S
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of a spiny shrub like a dwarf babool, and I have not found them in
any other plant.  This species was deseribed from specimens taken
in the Botanical Gardens, Caleutta,

Pseudomyrma bicolor, Guer., Sm

Nima rafo-nigra (nigrum), Jerdon.,

This species (the female of which is figured and deseribed by
Frederick Smith in the Entomological Transactions for March, 1875,
from my specimens taken at Barrackpore) is very eommon in Bengals
it forms its nests in thedead (but not decayed) wood of h'eu and it
can always be met with seouring over the trunks, particulurly of
fruit-trees; like the mango (Mangifera indica); bael {FByle marmelos),
and lycheo (Nephelipm Licki). Though so generally ¢ommon, the
nests are not ecasy tofind, and T only met with two thoroughly well-
established colonies that could be visited and watched year after year
(the fivst was situated in atree in Barrackpore Road, oppesite the
Park-gates, just where the trunk-road turns off by the Club; the
other in & small tree in the Park, in some waste ground by the viceregal
kitchen-garden. Theso nests T have spent hours in watching from
1874 to 1886). Ttisa very pugnacious species, and attacks almost
any insect that comes in its way; I say almost, for T have seen it
distinetly avoid the big workers of compressus, and on one or two
oceasions also the workers of @cophylla smaragding, when placed at
a slight disadvantage in the wayof position and numbers ; it is armed
with a very powerful sting, which infliets by far the most painful
and lasting wound of any hymenopterous insect I am acquainted with,
and I have had experience of the stings of most Tudian bees, wasps,
and ants, Tt is very po»ublo this may be considered by many who
know the ant as too high an estimate of its stinging -powers, but
there are sfings und stings, T huve had hundreds of casaal ones, and
thought no more of them than of the stings of u Polistes or Pompilus ;
but onee allow this ant to get a firm hold with its mandibles, 4y,
then, doubling its body, plunge its sting, so to speak, up to the Liy,
and go on stinging, and the result is an entomologicul ‘“‘Pﬂlomo
that few would caro to try again. T have had several of thege i1,
experiences, and will give the following details of the worst.

I was out collecting in Barrackpore Park, and one of thege ants
got on my left hand and stung me just under g lm:wy &nllku-rizig L
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wits wearing. L was foolish cnough to allow it to operate in the
above-mentioned thorough fushion before T brushed her off, und
never thought of removing the ring until the finger was too swollen
to do so. On my return home T tried to reduce the swelling with
ice, but without success: the whole hand puffed out, the inflammation
extending right up the arm to the shoulder; the finger itself turned
blue, and looked and felt like bursting. T spent o wretched  night,
and the first thing in the mworming sent to the bazuar for a native
jeweller (Johari), who cuat the ring off for me, but it was a painful
operation, and it was two days before I was quite right again, I
was in perfeet health at the time and in the football training, which
will give some idea of the effect of fhe poison when rufo<nigre has
sufficient timeé to make a really deliberate and well-sustained sting.

In my compound at No. 45 Cantomnent, Barrackpore, T hada very
tine baél-tree, covered every year with fruit, of which my mali
(native gardener) was especially foud 3 but the tree was much fre-
quented by Pscudomyring, and little © ad jun-mali "’ never went up to
pick the fruit without expressing many angthemas on this particular
species of ant, .

I have never found any sworming time for this specics, but have
tuken speeimens of the winged femals at different times during the
hot weather and rains, but gmemny in May ; but altogether I have
not captured more than ubout twenty specimens. From May 20th
to 24th, in 1879 to 1882, T eaptured cach vear a singlo femule sitting
on a leaf of the munsel-shell creeper, Clitorin fernateny on the east
side of the Chirya Khana (wyiary), Barrackpore Park, and in almost
the sawe position.  What the attraction for this particular spot was
I could never make out, and there were 1o nests in the immediate
neighbourhood,

Wherever you find {his species in gny ndmbers, if you watch a
‘&W tl__!nmctils, yvou will see u mimicking spider, Sefficus, rouning
“‘f?}‘“hfllongui the ants, which it very closely resembles in appear-
°?Q"§§¥¥; more so in lifo than in set specimens placed side by
;:"'ltel:d‘:yiﬁf{;:o .I_::vouritc nests I have seen numbers on the most
(heir | B with the ants, though T have nover seen then: cnter
oot ml\‘ﬂv'huw nover seen these spilers doing anything, nr

NI Or other dnecct, though they nrg alyways yery busy
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and i o great hurry ; they ave vory guick in their movements, and
are diflicult to capture, and, being very fragile, good specimens ave
not very easily obtained. T have at times fancied I have seen theom
imbibing some of the moisture from the bark where it has been
bruised or chafed, but T eannot be certain : they are evidently on a
special footing with the ants, und are, T should say, the only fricnds
LPsendomyrma has, with the exception of a sand-wasp, a new =pecics
of Riiinopris sinee described by Mr. Cameron, which also very closely
mimies rigfo-nigra, and which, on first observing amongst the workers,
1 took to be the male. It is very aetive; T have seen three specimens
{but only captured one), two at the nest in the Barrackpore Road,
and one at the nest in the Park.®

S, Mufi-nigra appears to be fairly omnivorous, l)re_i:ixxg on live
insects, such as flies, moths, other ants, or anything it can capture ;
it is also very fond of over-ripe fruit, and there is & species of fig in
the Park, the fruit of which (abodt the size of a medlar) is always
riddled with these ants, T have not, however, found it on carrion, as
T have the workers of Dorglus and Solenopsis,

I have never observed thc: workers fighting amongst themselves in
the immediate neighbourhood of their own nest, but on other trees it
is notan uncommon occurrence to find little parties of six or cight
;nguécd in deadly battle. In May, 1883 T found five couples locked
in a death struggle on the trank of o casunrina-tree: T socured them,
and they did not let go their hild on being put in the colleeting-
bottle, but died as they fought, It scems probable that these were
workers from different nests engaged in hunting, and a common
object had brought them info collision.

S. vufo-nigra nnd Eeophylle smaragding, Faby.—In 1883 wmitray-
dina, which had never for the previous ten years boen 4 yery common
ant in Barrackpore, appéared in lirge numbers, snd advanced from
tree to tree along the trank-road ; it came up ‘opposiio the Club and
the Park-gutes, where the roud turns round to the parade-ground and
Pulta. T watched: the position of affairs with much interest, as

* It is perhaps curiowt and worthy of remnrk that a species of Ampules sbhould so
oxactly mimio this ant and mig with it ou friendly terme, whilst anothor species, the
handdecma coppriaain, shonld beluve towards il i \ha somewhat overbenring and
rough wannes | lnve elsewliory described.

E
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suaragdine had only the road to eross,—one big tree and one tele-
graph-post,—and they would be on to my favourite nest of rufo-nigr.
This was in March, but it was not until April that smaragding cross-
ed the road, and T observed the workers gathering in numbers about
the end of the big tree and the telograph-post, but my tree was still un-
molested.  On Sunday, April 20th, however, the fight commenced;
smaragding were clustering round the tree, and making futilo efforts
to ascend, for rufo-nigre mustered in strength in o ring round the
base of thtrunk, and successfully repelled every effort of smaragdind
to cflect a lodgment.  Ant for ant rufo-niyra was far more than a
match for smaragdipee, and the yellow ants were routed by the red and
bluck. There were (as far as T could sve) no killed on either side,
and when I ITeft, after watching some hours, rufo-nigra was master
of the situation, and smaragding vetiring to the big tree and tele-
graph-post. -

The next Sunday, May 6th, I agdin visited the tree, and fo my
suprise a great change had taken placd in the position pf the 1wo
species.  There were no yellow ants round the base of the tree, but
sunaragding uppeared in great numbers high up on the trunk on b
north side, and were descending towards the red and bluck in the
shape of a wedge, the base spreading almost across the north side of
the trunk, then tapering off to a point, the apex being formed i
single ant supported by tico, the trro by 1.910 of three or four, and =o
on.  When I arrived this spear-head 6f ants was gbout two fect nbo.“.
the entrance of Psowdomyrma’s nest (which was n little on the west
side of the tree) ; it was not advanecing, but flnost stutioms!"."v 'ﬂ“’
only movement being made by the fo? fdvming the apes: Pufo-nignt
clustered in numbers round the entrance fo their nest, but did not
attempt any counter move in foree or combined offort;
ed themselves with light ekirmishing with fhe point ©
Hna formation, hut here, though they tried many times, they t'ould
ke B fmprossion ; yfo-nigra invarisbly eugagf;d_ Y“tlll]"“i ‘“:‘“: % i
whioiu b::‘:_"f 1 instantly backed on Nos. 2 a.nd I sec 7

' DMought an enemy on cither flank, which was too great )
unq PUSIGg would have much difficulty in disengaging herself.
This went on foy Some hours, till T had to leave, T never suw ey

killed, but “““Pt‘l‘uf the yellows was once or twice relieved fromi

they content-
{ the muu’a_(}-
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the rear: rufo-nigra was cvidently much alarmed, crowding round
the entrance to their nest with a restless unmeaning action and
generally scared look.

I could never make out how smaragdina ayrived at the upper part
of my tree; either they must have ascended on the south-east side
(which was not so much frequented), when rufo-nigra was not on
the alert, or they must have gone up the telegraph-post and travel-
led along the wires, which just at one point touched a few of the
leaves of my tree. The trees on the right and left of ey tree did
not touch.

On Sunday, May 13th, I again visited my trec, expecting to find
smaragding in possession, but the reverse was the case ; there was not
a single yellow ant’on it, rufo-nigra being in sole chirge, and the
work of the colony going on as usnal. What had happened in the
meantime I had no means of telling, but I think smaragdine must
Lave left the tree of their own accord, and were not driven off.*

On Sunday, May 20th, I again went to my tree, to find another
invasion of smaragdina, and the wedge-shaped column of yellow ants
advancing as on May 6th: this time rufo-nigra hardly offered any
opposition, and there was a Yery apparent diminution in their numbers.

On Thursday, May 24th, smaragdina had aguin deserted the tree,

*and rufo-nigra was to the fore,

On Sunday, June 10th, another invasion : smaragdina all over the
tree, some workers being close to the entrance to rufo-nigra’s nest;
very few of rufo-wigra workeys about, and these all small-sized speci-
mens ; the rad and black suts almost suppressad,

On Sunday, June 24th, smavagding occupied the upper portion of
the tree, ritfo-nigra the lower, and had regained their nest.

On Sunday, July 22nd, I found smaregding strongly m the ascen-
dunt : very few workere of rufo-nigra about.

After this date I left off .taking written notes, but smaragding

* It is possible that ns the spear-hend formation of yellow ants advanced 1o & Tovel
with rufo-nigra's nost, the red and dlack ants muy bave refired’; it would be im.
posxible for smaragding to follow them up, a8 their kizo would not permit them to
entor the borrows.  Tho yellow column may huve then passed on, nnd pufonigra,
jssuing in & body, taken them in flank, and by this skilful mancyvre gpatohed &
victory from defent; but of course this Is mere conjecture, though more unlikely
things do happest in ant-lifs,
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gradually deserted my tree, and passed on {o others ; Fifo-niygra was
left in undisputed possession, but the colony was never so populous
and prosperous again, and on my leaving India, in 1886, had not
entirely recovered from these invasions of the yellow ants,
In {hc ¢ Entomologist’s Monthly Maguzine’ for L8766, pp. 87, 88,
1 have very fully described a curious phase in the history of this
ant, and the beautiful sand-wasp, dmpuler compressus ; how, on the
I1st June, 1876, on the trunk of an old peepul-tree (Fiews religiona),
on the road to Pultah and Barrackpore, I found a number of these
wasps and ants engaged in n series of battles, or what really describes
it more accurately, wrestling-matches, the wasps jerking the ants
clear off the tree one after the other; there would be o little fencing
and dodging for a hold, especially when two aunts at the samo time
faced a wasp, but Ampulor always succeeded in jerking them off the
tree. The ants did not appear to be hurt, and T watched several re-
ascend the tree and try another fall with their too-powerful oppo-
nents.  This tree was always much frecuented by both Admpuier and
Pendonyrma, but T have nover seen any “tumasha,” as the natives
would call it, of this sort going on there, either before or sinee ; but
on May 20th, 1883, on a peepul-troe i B_urraclquxré Park, 1 ob-
served o single specimen of Ampielex jerking ants off the trunk,
mostly rufo-nigras, but in this caso there was somo apparent, reason ;
both ants and wasps were attracted to the sume spot by somo sort of
sticky sceretion exuding from the bark
quently collided, with the result {hat the former were jerked off us
described ; only a few of the rqfo-m'y‘m« offered any opposition or

made any fight, and as before, none of the unts
the worse for their fulls,

» and ants and wasp conse-

apprared to be much

Lserdomyring varbonarin, Smith.
» . \J . ¥
Sima carbonaria, Smith.

v & v . . . . 1
This species is not uneommon in Bengul, aud forms its nests in

trees, n8 with rufo-nigra, T have anly found one or {wo nests, and

these were not populous; my best one was situgted in an india-rub-

ber tree (Fious), on the drive from Government oy
Statue, Calentta, T hav

female, The sting of ¢

to the Outrum
¥ Ollly taken one specimen of the winged

his unt is sharp and pungent, hut not te be

-
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compared in power to rufo-nigra. There is n specivs of Satficws which
mimics this ant, but it is very rave, and thore is another spider which
also fréquents tree-trunks, and closely mimics a Camponotuy.

eophylla smaragdine, Fabr,

This well-known ant is common in Bengal, and forms its nests in
trees by drawing together the living leaves with 4 fine white web, s
desoribed in Jerdon's ‘ Mudras Journal.’  In 18583 fmmense numbers
of this ant appeared in Barrackpore, sdvancing from free fo tree
along the trunk-road from Caleutta, and they soon took up a strong
position in the Park: some of the trees were covered with nests,
which are very populous. T noced that the various uesfs on any one
tree uppeared to form o colony, and to live on h;(-ndly terms,
whereas the ants on a neighbouring tree would be inincal; this T
proved by keeping a nest in my verandah for sevorul weeks at
time, and trying a few simple experiments, I found that ants
brought from any nest from’the same tree as my captive nest were
immediately recognised as friends, and received with ovident signs of
satisfaction ; but specimens brought from nests from any other treo
were immediately aftacked, and unless yescued were killed in the
most savage manner. The longest test was only three or four wecks,

*for by that time my captive unts always began to show signs of
failing health, so that T never had the heart to keep them shut up
for a longer period. I tried to keep them healthy by a duily supply
of fresh leaves, and fed them-with sugar, plantaing, and other fruits:
but they: took most kindly to green Geometrn ]&r\'w tuken from
newly-made nests of Ewmches coniva, which were gonerally handy in
the verandsh, but either captivity did not agree with them, or I
fuiled in my mode of treatment, for after the third weok my captives
invariably became moreor less feeble and sickly. The following gy
extracts from my diary :— _ -

May Gth.  Brought home with me (With considerable difficulty) o
fine strong nest of (Eeaphylla smaragding, and arrnged o “"n|f1»r£a],lo
home for it in a large open box in my verndah, iwnlmiug.it by
stunding .ﬂu- box on a tin pot resting on o large ek, 1he hrick
stunding in a large earthenwere smcer of wator.

May 24th.  Introduced four ants take

n from another nest, but
7
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from the same tree ; these were at once received with marked signs
of pleasure, were caressed, und entered the nest with their friends an
if perfectly at home. "

May 27th. Introduced ten specimens taken from a different trec
theso at onee showed signs of alarm, and cndeavoured fo eseapo ;- but
most of them were seized, and would huve been pulled to picees hud
1 not rescued them.

June 3rd.  TIntroduced some more strangers, who showed alurm
and immediately made off till stopped by the water: the captive
smaragding, though showing signs of hostility, were too fecble to
make any serious attack.

I repeated this experiment many times, vary mg the infervals of

introducing friends and strangers from o few daus up to the three
week®, but always with the same result, T then pltered the conditions
somewhat, and on June 10th cut o fine populous nest from o tree and
placed it on the trunk of one o few Kundred yurds distant, inhabited
by another colony. The ants from my hest immediately took pdsses=
sion of the fork where T had placed the nest, overpowering the fow
auts that happened to be about; but othors come streuming down to
yepel the invaders, My nest continned to poyr forth its swarms, and
soon the trunk was covered with masses of struggling yellow ants:
Tt was, us far as T could judge, o drawn battle,

T then withdrew my nest, and hung it up to the trunk of a tree
frequented by Psendomymia rifo-nigra.  Out sallied the y cllow ants,
and rufo-pigra in aluym made off, and in doing w0 nhnv«cd u great
amount of djsorctlon they had not the numbers to make n stand-up
fight. but their supvnm' individual strength enabled the fow that

were sttacked to deal out some rupid and effective strokes with man-
dibles and sting, to wrench themselves clenr and escape withont
mjhry T then took the nest of smavqding “back to the tree from
“which T eut it, and the ants were at once received with every sign of
Plessure: and, although hundreds must have been left behind
on \’Mm W‘. tho nest nppmmd to be as populous ns ever.
n.mq.u ooegsion I hung a nest of smaragdiveg to a small
]'ulmvruw'inmy compound, which was oeoupied by u strong nest
of the yellow Wﬂp Podistes lelbins, but the ants and T did not
come into contaet in any way, although they were only separted
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about two feet.  Tn this my observations did not agree with the late
Mr. Chas, Horne's, who found that (Eeophylla had a great antipathy
to Polistes; and in his paper on Hymenoptera from the North-West
Provitces gives o very interesting account of the attacks of the
yellow ant on the yellow wasp ; but in my case the ants were not guite
under putural conditions, which may easily account for their leaving
the wasps alone. And I was mever able to find @Eeophylla and
Palistes inhabiting the sume tree; but T think the observation is of
interest as tending to show that ants under slightly altgred condi-
tions will often show different traits of character or instinet.

Duriné the time T kept (Eeophylle in -confinement 1 found they
were very stupid in auy efiorts they nmde at escape; they would
oveasionnlly tumblesofl the brick dslund into the water, although
within an inch would be a bridge purposcly arrunged for their nse.
When Feopllia did fall in the water they collapsed and drowned at
oncé, and seemed incapabile of making any uitmnpt 10 suve tb‘mﬁolvm
by swimming an ineh or two. . Some nests T kept in a large open tin-
lined box, which held them securely until the tin lost its smooth
girface from exposure, and allowed the ants a foothold, but even
then they were very slow tosescape.

Diaciamma vagans, Sn,
* This species is very common in Bengul. You never find itin
lurge numbers, but generally singly, or two or three together; its
nests, which are never populons, are usually formed under bricks,
stones, or in brick-work, and always in shady situations. Tt appears
to have no regular time for swarming; its sting is sharp, but the
pain does not last more thut a Tew seconds.

In the verandah of my bungulow at Barrackpore I had a nice
little nest *n the Yrick-work, which T watehed for soveral years, and
used to feed the workers with sugur and other sweetss T wrringed
~a litthe island by means of & brick placed in the contre of & large
plate filled with water, covered the brick with sugar, und then wijy,
u pioce of bamboo made a bridge from the flour *"‘u“’ brick. | left
thig the whole of one Sunday, but no ants found out the treasura,
The following Sunday T captured o sagans, murked  hor with paint,
and pud her 19 the sugur ; she fmmedintely soized o griin,  ¢rossed
the bridge, und made off home to her nest, distant about 35 ft,, in 4
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fairly direet line, After depositing the sugar she was out again in »
few seconds, wade her way buck to the island, took another grain of
sugar (she usunlly selected the largest), then back to the nest, 1
watched sbhout a dozen journeys, and after the first two her track
was as near a straight line to the sugar as could be. A few workers
came out from her nest and stood about the entrance, but she took
no notice of them, T do not know how many journcys she made
that day, as I had to leave for the evening drive.

The next Sunday T arranged the sugar izland in the same place.
There were a good many ants of different species walking about, but

none found the way to the sugar. In about an hour out cume my

marked ant, und after a little wandering about found the bridge, and
then followed the rupid jowrncys to and fro with the sugar. She
never appeared to eat any herself, her great desive being to get all
she could stored in her nest.

The next Sunday the same process went on, but with this slight
difference : this time some of her own fellow-workers seemed inclined
to follow her and wateh her movements, and my marked ant, after
going one or two dircet journeys, then altered her mods of travelling
to 4 very “'1‘08‘11&“' and zigzug course, and generally assumed u casual
and uncertain air. I watched her closely, and am guite cortain she
wished to bamboozle her friends, and keep oll the creditand  kudos™
of bnngmg home the treasure 4o herself. Rhe kept up these round-
about journeys to and from the island until T left for the usual drive.

I carried on these experiments for many successive Sundays, but
no other ants from this nest found out the island. A small species
of Zapinowa did, and came in numbers every Sunday, and af !nst a
worker of zagans from unother nest at the other end of my veranduh,
distant about 50 ft., found out the bridge, I think by accident, but
had the enterprise to crass, seize # picce of sugar, and off to her nest,
Aftor this I always had a marked ant going backwards and forwards
with sugar on the left side, and an unmarked ant doing the same on
the right side, and little Zageimoma swarming all over the place with
$he graing, but ne other ants found out the sugar island. Sometimes
the two warkers of ragans met on the brick or bridge, but never tock

any notice of each other ; they were 100 much wrapt up in their work
for that,
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I should mention that T always arranged my island within a few
feet of the same spot, and now T often wonder why T never changed
the position completely, and then watched the result.

After reading Sir John Lubboek’s most charming work on ants,
I thought I would try a fow simple experiments to see if 1 could in-
Huence my ants by means of colonrs. 1 first scattered sugar about
my vemndah for @ day or two, by which means I attracted consider-
able numbers of ants of different genera and species, particularly
Diweamma, Solenopsis, and Tapinoma. T then placed”sugar on
different coloured cards (subsequently substituting the intensely
brilliant colours of surface-papers for the cards). muking various
changes from time to time uccording to my judgment. These
experiments T kept up for o good many -weeks, but 17could never
find that colour influenced my ants in any way. I do not attach
any value to this, as my experiments were very crude, und generally
interrupted by the gaps of from Sunday to Sunday, and T only
mention the circumstance as affording some traits of ant character,
Tapinoma was always first at the sugar, and swarmed indiscriminately
over everything alike.

Diacamimna raqans was fairly quick at the sugar, but appeared to
be influenced chiefly by the card nearest her nest, and perhaps in

Yome degree by the one with the finest grains.

Solonopsis genvminatus seemed ouly to blunder on the cards by acci-
dent, and without, as far as T could observe, any particular signs of
intelligence,  Tupinoma ste sugar on'the spot, and also carried off
grains.  Digeamma carried off the sugar as fast as possible, but ate
none.  Solenopsis ate sugar'on the spot, but did not carry any away.

By alarming the ants by striking the cards, shaking the paper,
or dropping fins powdered sugar on them, Diceaninma vagans and
Dupinoma would give a-little start, but, recovering themselves in-
stantly, would seize the nearest and biggest grain, and make off oy
expross speed.  Sobaopsiv would start, mmolupes tumble over gne
another, and then make off in alarm and without any methed o
precision.  According to my ides, Diacammit, h\’ & number of Jittle
traits which T cannot describe, but which asa whole made g great
impression on me, showed the most intelligence, Supinoma the most

andacity.  Solenopsis T do not like to judge rashly fron gy imperfect
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human point of view, so will only say I was disappointed with them
generally. T never suceeeded in frightening my unts by noise alone :
noise had always to be accompunied by an eurth tremor or wind.

I soversl times endeayoured to keep workers of eagans in captivity
but never with uny suceess ; they swarmed up the sides of my highly
polished tin-box with ecase, and in my islund arrangement, which
kept smaragding in pesfect security, they found their way with \\';0n.-
derful rapidity to the brick surrounded by the mout, snd then took
to the water without o moment’s hesitation, and with oneor two
strokes with their legs they got over the two or three inches of water
with almost the ease and dexterity of a water-boatman.

On one oceasion 1 put two workers in with waragding,  Ono
eseaped at cace ; the other was seized, but fought her way clear, and
followed her companion with splendid determination and quickness,
It would require much ingenuity to make o receptacle that would
safely and conveniently confine thisclever ant.

In Barrackpore Park, on the river-drive half-way hetween “Sean-
dal Point” and Tittaghur Bridge, at one of the prettiest’spots in the
most beautiful park in Bengal,—I might almost say in India,—isa
fine old bauyan-tree (Fieus indice), with foliage almost touching the
ground ; it stands on the green slope below the drive, and the breoze,
blowing straight up from the broud Tittaghur Reach, makes the
shade of this tree delightfully cool in oven the heat of May or June.
There is in this <pot & stone culvert ruiing under the road, the
mouth of it opening in the decpest shade of the tree, and on the
stanes of this culvert yon can find slmost all the year round, buf
p:mi«:ulnrly in the hot weather and rains, numbers of the workers of

Dincanmi ragaws congrogated together in couples, and engaged in
what 1 take to be a process of shampooing. Tywo ants will fice cich
\ uﬂmr, and fonce nbout and caress with their antennse, now advancing,
* tiow petiving o little ; at last one will give u little spring on to tho
: the other, and gently und tenderly hold her with her man-
3thon the caressing with the antennie is renewed, ond the legs
50 braaght into ploy, and used in much the same way; and
Lo ...M'blca will be ran gently up and down the limbs.
During this tion the ant under freatment will keep time with
“ﬁjvﬁym out her limha with evident deligm und

her uutnnﬁxh!z o
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pleasure : there can be no doubt they thoroughly enjoy themselves.
You may watch couples in various stages of this process, which is
varied at times by three ants taking part, or by onc affecting a kind
of coy resistance.

T have mentioned that, although tagans is a commem ant, you can-
uot find it in large numbers; neither cun you start out from your
bungalow collecting with un absolute certainty of finding it; but for
fen years o visit to this culvert under the shade of this banyun-tree
on the river-bank always rewarded you with an interesting®zroup of
playing, caressing, shampooing ants. During these ten years
I only twice found nests of this species within the radius of this
bum'an s shade or its immediate vicinity, so that, as u ru]e, my ants
must have travelled =ome distance in order to enjoy and disport
themselves in this delightful retreat.”

I must leave my favourite ragens now, for T have no more written
notes, but from numbers of unrec orded observations oxtending ovor
the years from March, 1872, to March, 1886, T ulw uys look back on
thiz species with much affection, and as an old friend who, under any
direumstances and tests, has never disuppointed me.  Judged from «
human point of view (which, however, may not be alwoys strietly
figr), T certainly place D. ragans as the most intelligent ant it has
been my pleasure to observe, and I consider Chiorion lobafum the
most intelligent amongst sand-wisps.

Solenepsis gemminatus, Fuaby.

Solenopsie gewimineta, F'ubr:

This species is one of the very commonest in Bengul; )‘g;l can
come neross it everywhere. It is the red ant of India, as compressis
is tho blaok, and smarvagding the yoliow. Tt forms itz nests, which are
very populous, in the ground, under bricks or stones in brickwork,
or almost anywhere, It appears to swarm several times in the year
from March to October, and 1 have even found the winged sexes iy

* 1 could never find out if tho antk that froquoated this ealvert ny ANy one timeg
were all from tho samo nest, bat T am Inelined to think, fom their numbers snq the
smallness of the colonies of vagars, thut uometimes thoy woro nob. 1 Ly, obsorved
this shampooing £0ing on in other similar sitantions, but never with i} regulnrit
and certainty of4his favoured spot, 1
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the cold weather from November to February., The workers vary
greatly in size, some of the workers-major having immensely-deve-
loped heads, but you seldom meet these big fellows walking about ;
they seem to keep to the nest of good deal, and all my finest spoci-
mens have been found by opening up a nest. These ants are very
fond of forming covered ways from one point of u colony to another,
orin crossing a road, and they both tunnel and build up and are
very clever in availing themselves of any little irregularitics in the
ground, ¥y which they can save themselves labour. For instance, on
a piece of smooth even ground, they will build up a covered way, but
if their track comes across astone they will tunuel under it if a big
brick they will skirt the side of it. They do not completely cover in
their ways Txlong the whele line ; a great part of the track will gene-
rally eonsist of two walls only. The medium-sized workers, as well
as the small, take part in these works, bus the giant-headed fellows
I have never found engaged. °

These ants will come into your butigalows and clear ,off any loot
that may be about, and they secem particularly fond of meat, or any
insoet you may kill. Suppesing you have a flight of cockronches
(B. orientalis) come into your room at dinner-time, and in self-defence
and to proserve say your soup or glass from being used as @ bath you
kill ‘one or two, and leave the bodies on the ground, in a very short.
time, long before you have finished yoyr meal, you will see these
bodies apparently become endued with a new life, and travelling at &
quite rapid pace across the floor : it is swarms of the little workers of
Solenopsis earrying off the booty to their nest.

In one bungalow at Bareackpore T Had a colony
formed in one of the masonry columns, and divided into two parts,
one in the base und one in the capital, and up and downsethe coh:mu
between was o continuul stream of quts pfesing. It occurred to me
~ one day fo cut off this passage, which 1 did by soaking punknh-cord

‘ﬁ'!‘ﬂyﬁne wil, and tying it tightly round the centre of the v.olnm"-
mﬁtﬂm cither side soon surged up in masses to within an mcl-l of
ﬂw“ﬁvb‘&mno could oross the oiiy barrier. 1 then formed & h.llle
bridge *mllpiam of bamboo, and fixed it in the brick-work, making
A clenr M,@"‘M-com, and the ends being fixed well in thi‘."“'ml
of ants. 1 then watehed foran hour, but no ants fouyd their way

in my verandah

v
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across, 1 then conducted two or three over, snd waited an honr ;
one of the led ants reerossed, but no others availed themselves of the
bridge. I then went for the useal evening drive, sud on my return
atter a couple of hours 1 found the ants crossing the bridge in num-
bers. I repeated this experiment many times with exuctly the same
result,  Say barrier fixed at 3 pan., bridge crected at 4 pan., and a
few ants led over; at 6. pam. 1o ants had availed themselves of the
bridge, butat 8 pm., on my return from my drive or tennis, the
bridge would be in general use; but never while lookingen did the
ants avail themselves of the passage, except as mentioned by a led
ant recrossing, )

On one or two occasions I eaptured a worker of Diacamma eagans,
and placed her abovethe kerosine cord ; without o moment's hesitation
she ran up the column to the capital, mode her way rapidly through
the red ants, then along a beam to the next colunn, then down to the
floor of the verandal, snd off to her nest withont a pause,

Sofenopsts offer many strange contrasts of chéractgr; tbcy are very
clever in miking their covered ways, und in finding their own booty,
such as described, but when you upply urtificial tests of intelligence
they altogether fail, and seert to be strangely slow and disappointing.

Holcomyrmer tidicus, Mayr,
* This ant does not appear to be generally common in Bengal. I
have tuken it at Nischindjpore Nuddea, and in Barrackpore Park,
but never in Caleutta or its immediate neighbourhood. Ttis very
plentiful in Barrackpore Park, in the private grounds close to Govern-
ment House, where it delights in making its nests in the red kunka
(ballast) roads, oran any hird dry patch of ground that can be found
amongst the grass, Theants swarm early in June, and during the
lot montks from middle of March to the middle of June you can
casily find the nests by the great mounds heaped up round the en-
trance of cmpty seed-vessels or husks of grass-seed; Imay call iy
chafl ; these mounds will more than fill a pint measure, and T haye
soen some which T think would fill a quart. If youw watch you wijy
goo o continuous but straggling stroam of ants disuppearing down one
of the small round enteances to their nests, each COTYVing o prass.soed,
which they 1'-*’1"1{-! from the neighbouring grass, and another styeam
will be seen, emerging with the chaff, which they heap up round the
5
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entrance in irregular mounds : when these monnds begin to assume
any dimensions the labour of piling up the husks is divided ; the
ant that brings one out will throw it down just outside, or will mount
a short distance up the mound, when another will meet and take on
the husk and add it to the top, or when the mound isn eertain height,
will shoot it down on the fur side to prevent its tumbling back on the
entrance of the nest.  Sometimes three or four ants will be engaged
in this process, bringing out, passing on, piling up, and shooting down.
The ants Sringing in the full seeds eolleet them amongst the grass,
which at this time of the year is dry and ripe, and consequently much
of the seed is on the ground. I have never observed them ascending
the grass-stems to colleet the sced.  Assoon us the rains commence—
about June 15th—the ants seem to disappear, and although you can
find specimens about up to October, they arve decidedly scarce.

I have tried very many times to unearth one of these nests, but
never (exeept in one instance) with eny success. Direetly you dig down
a few inches in the hard bricky soil you seem to lose all trace of ants
and nest, 1 have tried various instruments—g garden-knife, a long
bodkin, and a kourpi (a very handy native tool)—but have alwayx
failed ; the way the ants disappear is alinost like magic. No doubt
T ought to have tried a kodali {native spade), but extensive excavations
where these ants formed their nests were bardly practicuble without
obtaining the permission of the Park authoritics, which I never took
the trouble to do at the time, though new I have left Indin I never
censo to regret that T did not dii; down several feet deep and a yurd
or two square.

The one exception T huve alluded 65 vas u very small nest, situated
it the Vicerogal kitehen-garden part of the Park, and where the soil
wits a sort of stiff clay instead of brick-rubble ; the tunnels were very
emull und fine, and there wus nothing peeuliur about their formution,
bt in the centre, it Yew iuches from the surface, was a small oval
ehamber, perfectly smooth and dome-shaped 3 in this were mrrunged
# fmber of little round seeds, st out like cheese-cakes on a buker's
trey.  ¥yom tho labits of this species I should be inclined to call it
the "hMiu‘g ant of Bengul.'" It was describied by Dr. Mayr from
my first specimens, which were taken af Nischindipore, having been
kindly forwarded by my old friend, the late Mr, Frederick smith.
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Lleidalageton laboriosns, Smath.

This species can generally be found in the neighbourhood of
Culeutta or Barrackpore, but it requires a little scarching, and I do
not think it would attract the notice of any one but an entomologist,
The workers vary most immensely in size, the workers-major running
through several distinet grades, and no one who had not observed
the nest itself could suspeet any couneetion between the noble, hand-
some, rich red-brown giants of the first grade with the little insigni-
ficant yellow workers-minor. These ants form their nests umder bricks,
stones, flower-pots, rock-work or any spot offering shelter and shade
of this nature. You occasionaly meet with them on the march,
probably changing their head-quarters, aud when doing so they
mvarinhly form elaborate and carefully constructed covered ways,
The little yellow workers-minor and the smaller grades of the
workers-major you may meet with in the open, but the giant
workers I have never found except by opening up u nest or covernd
way. All the workers are pugnacious, and when handled atiack you
freely, and the small yellow workers and the smaller grades of the
workers-mnjor with some effect, but the gianis are perfeetly harm-
less, and it makes one feel Guite sorry to watch these huge, brave,
conseientious, handsome fellows doing their very utmost to grip you
with their mandibles, and doubling in their body, as il with the
intention to sting, but with absolutely no result.

In forming their coverad ways the workers-minor and the smaller
grades of workers-mujor work together most industriously, carrying
and piling up the little picces of soil with great quickness aud
dexterity, but T have never cheirved the gionts of the fisst grade =0
engaged ; they, T think, have o specinl work to perfori, which I will
deseribe.

Un the river-drive in- Bartackpore Park botween Seandal Foint
and Titaghur Bridge, and ulm:n to the latter, I Wd' in the first
week of the € rains " in 1883, a splondid goyered way i conrse of
construction neross the road, wlich o4 this point is about 20 ft, wide.,
There were # lirge number of ants gt work piling up the little rd
pieces of soorki—(ballust ; the soil aunywhers .“b"“" Caleutta or Ryge
l'anPoru sooms to be lurgvly mmpuuod of brick aud lm“ll%l)—ﬂ“d 1
noticed several of the giant workers alsw very busy, 4/ currying o



60  JOUBNAL, BOMBAY NATURAL HISTORY SOCIETY, 1820,

building up, but slowly making their way along the line, and here
and there stopping and rearing themselves up against the walls,
pressing together, and smoothing out in a way which their great size
gave them special facility for doing. They used themselves much
in the sane way as I have seen my mali smooth over the earth with
a board when doing a little gardening with belatee (Burope) sceds,
or us some of the local rajmistris will also use & board in building a
wall. T visited this covered way on a good many successive days,
and always found the gianfs busy in this work ; they would stand on
their hind legs, spread themselves out, and bind together with an
oven kind of preszure the little blocks or grains of building material.
If you picked one up she immediately attacked you in the same
thorough, loyal, but perfectly impotent, mauhcr, and when you
replaced her she resumed her consolidating form of work. T had
(until finding this covered way) often wondered what special use
these big fellows served, but T mow feel certain this battening
process is one.  This covered way was eut to pieces and destroyed
by the carringes driving up and down every evening, and as
regularly repaired by the ants in the carly morning. This went on
for several weeks, when the ants seemed to pass on, amd T lost sight
of them. The workers, in traversing their covered way, carried
gbout with them quite an assortment of odds and ends, amongéi
which T have noficed the larvie of a Rhyporochromid bug in con-
tiderable numbers, sundry other larvie unknown, o species of weevil,
small shells (Bulints) in some numbers, bits of stick or twigs, secds,
head of an ant, &e.
Dorytur (longioorhis 7).

Before leaving for India, in 1872, my kind old friend, Mr. Frederick
Smith, gave me specimens of the workers and male of Dorylus, and
thoroughly imbued me with the necessity df discovering the female,
and T started for the East with the most perfect confidence of doing
. On my way across from Bombay to Caleutta T stopped at
:J“.‘?‘iﬂ]ﬁim to vikt the Marble Rocks, and while at dinner at the
bb.t'ﬂ awmnle flow in to the light; this was my first introduction to
this ant, Mape, Gith, 1872

! ?mcl'inul oo Jang in Clalentta before T found a very promising:
looking nest wider o lurge stone at the bottom of aupty tunk on
’ fn eanpt)
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the Alipore side of Fort William, I visited this nest two or three
evenings a week for some months, feeling certain that some evening
my persistence would be rewarded by finding the ants swarming and
capturing the female; but I was doomed to disappointment, for on
going to the tank one evening I found the water had been letin, and
it was being filled for military purposes. I next took the workers in
some considerable number in a purchase of pot-plants made at an
auction sale at Mackenzie Lyall's ; but my next real nest was at Scandal
Point, Barrackpore Park, in the earth, and sheltered bysone of the
wooden seats which are erected there. I examined it very carefully,
probing the burrow with a straw, but, though the workers sallied out in
some numbers, there was no sign of a female. T was uncertain
whether to dig the hest up then and there, or to watch it for some
indication of swarming before disturbing the ants. 1 unfortunately
decided on the latter course, for when T went to the spot the next
evening there was not an ant to he seen.

My next nest was found in a small brick culvert leading from the
old bear-pit, Barrackpore Park, and was formed under a lot of
rubbish made up of bits of brick and decayed leaves. This wasa
fairly populous little eolory, and looked a very likely find, and I
visited it for several weeks, until one of the Park mulis (gardeners),
Yiezed with an extraordinary fit of industry, took it into his head to
clear out and tidy up this old drain, which had not been disturbed for
years. After this T did not find what might be considered a genuine
nest until 1886, but stray lots of the workers could often be found
wbout the Park, particularly at the back of the lions” and tigers' cages,
where the old bones were thiown, and which you could gemerally
count on finding covered with the workers; indeed, an ald bone or
piece of meat seemed to be an irresistible bait to the workers of
Doryius. :

The males are never found with the workers, but com¢ into your
bungalow at night, attracted by the light, generally at dinner-time,
when the lamps being twrned up the white cloth forms a special
attraction ; they come buzzing in and plunder about the room myel like
a Searabaus beetle, and when handled they work \'igorously about
with their bodies and clip you with the strong claspers of theip genital
grmature. They are by no means wncommou, but what is very
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curious is that they nsually appear at the end of the cold weather or
the commencement of the hot, that is, from middle of Febrary to
middle of March, when winged ants of other genera can handly be
found.

My last nest of Dorylus was found on the Esplanade, Bombay, on
January 20th, 18865 it was my last visit to India, and T was starting
for an evening walk, when not 2 hundred yards from the clock-tower
of the University 1 noticed a strong body of the workers very busy
round the entrance to & burrow just at the edge of the tuft, and a
second glance showed me they had some object in this burrow that
they were particularly anxious and jealous about, and, stooping down,
I pulled out what from the colouring of the head, legs, and antenna (so
expctly like ¢he workers of Dorylus), if I did not actually believe, I
at least fondly hoped was the semale, which I had been looking for
for so many years. I rushed back to the Esplunade Hotel, got my
collecting-bottle and a knife, returned to the spot, and this time dug
up the nest withont waiting. I found two more of these suspicious-
looking insects, and from the curious, fussy, jealous, and at the same
time half-respeetful, behaviour of the warkers, my hopes as to the
genuinencss of my find considerably roe. T got three nice little
hottles filled with rum, und by the next mail sent them off to Professor
Westwood and Mr. Edward Suunders, who kindly wrote me by returie
of post thut my capture was only the * larea of some Lamellicorn beetle,””
What Darylus doeswith these larvee 1 shomd much like to know ; but
my fondest hopes were dashed to the ground, and after fourtcen
vears of careful search T left India, I fear for good, without finding
the femate of Dorylus. oy

Lolopelta diminuta, Smith.

This ant is common enongh in Bengal, but T have never found any
et : it is always on the murch, aud moves in lines two deep, and
from a fow feot to many yands long. The longest column 1 have
mol with was in the Botanical Gardens, Caleutta, und meas u
little over thirty yards. [t marches at u great pace, and seems ‘to
P m‘"% and damnp situations; number of the workers will
always be soen carrying their pupe with them, which they do by
h;“““l{' them wnder their hodies, and walking as it were OV¢F
Lhiem. Y
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Lobopelto chivienses, Mayr.
A common ant in Bengal, but only found in small numbers at a
time, sometimes only single specimens, and generally crawling about
drains or damp shady ground. '

Mevanoplus bicolor, Smith.

This pretty little species is common in Bengal, although you only
find it sparingly as to numbers; it forms its nests in the carth at o
depth of a few inches, and these seldom eontain more that? twenty to
thirty individuals. T have only once found the winged sexes in the
nedt, viz., in May, 1873, in the Eden Gardens, Calentta, when T took
one female and several males (as described and figured in Frederick
Smith’s paper in the “Entomological Transactions’ of March, 1875).
T have sinee taken one or two specimens of the female, but always
singly. The workers walk about singly or a few together, and very
much resemble, both in appearacee and habits, the females of some
of the smull species of Mutilla'; indeed, T have at times captured o
worker of rather above the average size, thinking T hud something
new in that genus,

Plagiolepis gracilipes, Smith.
« Query also Hypoolinea geacilipes, Muyr.

This ant is common in  Bengal, and can generally be found runs
ning about between the stans of the smuller specios of Tamboo, or
behind juffri (trellis-work), and similur shady situstions. The workers
are very active, and always seem busy currying abont various spocies
of insects. 1 have some specimens before me taken with i species of

Pediopsis (Homopteron) and Nysivs (Hemipteron), which appesr to
form a very favourite form of capture.

Aphansgaster.

There ave two spocies of this ant, which are not uncommon iy
Barrackpore Park in the hot wenther; they form their nests i, the
dried-up grass-covered ground of the open and most exposed Positioys,
One species covers the entymuces to its nest with the fljo, Totves
of the tamarind, acacia, and a thorny shrub like the babool,  The
other makes tiny mounds of the little pink and blue flowers o

: { a weod
thut grows wmongst the gruss ; these little mounds,

about the diameter
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of a rupee, and perhaps from one-eighth to one-fourth inch high, are
very pretty objects, and from their bright eolour casily catch the
eye.

Crmnn;(ognsle‘r Lothneyt, Mayr.

This pretty little species, which was described from specimens
taken in the Eden Gurdens, Calcutta, also occars in Barrackpore Park,
but does not appear to be generally common in Bengal ; it frequents
the trunks of trees, but I never succeeded in finding the nest.

The Mushvoon Ant.

There is a specios, one of the Poneride, the males of which (u:mn
in numbers to light, and settle on the white cloth at dinner-time,
or fly about the lamps ; it is common from the beginning of the hot
weather in March to the beginning of the cold season in Noventber,
but I have never been able to find either the workers or females to
which it belongs,—that'is Auowingly. From the very strong smell
which it has when handled, and which'c.\'uctly resembleg mushrooms,
I have given it the above MS. nume.

A LIST OF THE VENOMOUS SNAKES OF NORTH
KANARA: WITH REMARKS AS TO THE
IMPERFECTIONS OF EXISTING RECORDS OF THE
DISTRIBUTION OF SNAKES, AND FACTS AND
STATISTICS SHOWING THE INFLUENCE OF
BUHIS CARINATA ON THE DEATH-RATE
OF THE BOMBAY PRESIDENCY.

By M. G. W. Vipay, C.S,

{(Read ab the Society’s Meeting on 9th Janwuary 1890.)
"1'?" recent contribution to the Society’s Museum of a gpecimt’
of Triﬂmumm trigonocephalus from North Kanara adds anothe
"proiesto. the comparatively long list of venomous Jand snake:

of whoae otenrrance in that district there is already an authent
“co[‘d. ¥
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KES OF NORTH KANARA. (5

T'he list now comprises 9 species, as under ;—

No.

Name of Species,

’ By whom recorded nid where deposited.

Naja tiipudians, the Coloa ...
Ophiophagus elapy, - the Hama-
drynd.

4

Dungarua eaynlens, tho Keit ...
Callipliin NigreAcsnn e cnna
Primiremtrne strigatis

A Rsssin,

Triirrosierna toigonacephalis: L,

A o e hee

Hygmale aepr, the Carmwald ...

Spogimans doposited in tho Knrwar Musvnn.

(1) Live spocimon sont to the Sacioty's
Roonig by Mr. H. T\ Ousnanney, 0.5, (2)
sking contributed by Col. Peyton deposited
in Society's Maseom.

(1) Presorved specimen deposited in the
Korwar Muasoum ; (2) a?cimnn con-
tributed to the Spelety's Collection by
Mr, H. 8. Wige.

Preserved spocimon deposited In Socivty's
Mugomn by My, G, Vidal, C.8.

One: n}wcimun contribated to the Soclety’s
Collection by Mr. 1L S. Wisg,

Do spodimen eontributed tosthe Society’s
Colleation by My B H. Aitken.

(1) Spreimen contribnted 10 the Soclety's

Collection by Mr. G. Vidal, 0.5, ;(2)
rpecimon  contributed 1o the Socinly's
Colloction by Mr, . S. Wise. =~
Dolola Byssaliif, the Clnin Vipor! Bpocimons deposited in the Kurwnr My

s LI ; b7 L
.4 Specimenn teposited in the Karwae Mo-

s,

Eelis enpivnnta

As regards the number of species found, Kanara is decidedly
abead of any other Bombay district. Tt is a sort of border land
where the farna of the densely-wooded and humid Malabar Cosst is
found side by side with the jeunae of the dry and bare Deccan
plains. The above list, moredver, 1% probably by no means exhaustive,
Sooner or later other tree vipers, specially ' anamallonsiz, which
has strayed from the Anamallay Hills to the Mahim Woods neur
Bombay, may be found in Kangrs, together withother mmmmﬁ:'iﬁ
of the genus Callophis. ML nin o

But slthough Kanara shows a large varicly of venomons smjles
the mortality from snake-hite in that district is oompnmti“‘i low,
As will be seen from the statistio® given further on, tho deaths from

_ke-hite mlly average 0-U37 per mille per annu. The yenson fy,

s eomparative immunity is that dnugprqn#-@&k@:‘_!‘“d: in parti-

“ar, the cehiy, which—ns 1 shall endoavonr to show Iater on—ig 45,

Lt instrament of destrnction in Western India gon‘erully, are not,

03d in incnnvotfi_ently large numbers, while the llamudryud and

4 Krait.are decidedly rape, ’

As our collections increase it s usafol to take stoo

Ry

*

.~

Kk from time

L2 .
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to time, however limited'mny be the ficld of inguiry selected, to see
what additions have been made to our knowledge of the distribution
of species. Inno branch perhaps of Natural History has the dist ri=
bution of species been so incompletely worked ount, asin the case
of the Ophidia. A glance at the existing works of reference will
show how very little is known of the alifat of the great majovity
of the species described.

Take the case of this particular Tree Viper now received from
Kanars. Giinther says it is peenliar to Ceylon, and Theobald and
Nicholson mention no other loeality in which it is found. According
to thesame autherities, T. anamallensis, nnother 1'ree Viper, of which
seyeral specimens, live and pickled, have been procured by members
of onr Society at Khandalla and the Mahim Woods, occars only in
the Ansmallays and the Wynaad. A third tree viper, T. alrigatus,
obtained in North Kanara by Mr, H. 8. Wise, hiag previously been
found only in the Nilghiris and the Deccan. Similarly, Callophis
nigrescens, of which we bave specimens both from North Kanara and
Mahableshwar, oceurs, according to the books, only in the Nilghiris,
the Shevaroy Hills, the Wynaad and the Anamallays. Another
Callophis, C. frimaculatus, whose habiint, nccording 1o the same
authorities, is Tennaserim, and poc,n’bly Bengal, Tins !nt‘!ly been
received in the Society’s Muscum from Colaba (Bombay) and
Bandora.

In these and scoves of similar instances the incompleteness of the
record is not without some excuse. Bt the meagre account of the
“ Phirsa” (Echis carinata), to be found in all works on Indisn
gnnkes, is less excusable.  Giinther'sdys it is common in many paris
of the peninsula of India, in the Amuunliny mountains, and in the
vicinity of Muadras, Fayrer suys it is absent from Bengun!, common in
the North-Western Provinces, the Ceniral Provinces, Punjab, aud

4 -,Mmlly in the south of India. Theobald RAYE il inhabits North=

!

e PO

g apd Central India, the Punjab, and Sonthern India, while
Nicholson merely vemarks that is not common but widely spread.
N&f Montion i8 made by any of these authorities of the pxtraordinary
'.l'bo.‘ b in which this vipor is found in Sind and the Konk‘uu.
the mb fucts disclosod by the sunual official returns shOWiE

the weasures taken for the oxtermination of YenOMOous
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To show the abundance of
the eckts in the Ratnagivi District alone, 1 give below the number
of these snukes killed and brought in for rewards during the six
years, 1882-57, in thut district, as compared with the total number
destroyed in tho Bombay Presidency the same period :—

sinkes, have been completely ignored.

Numbar of Sunkes (Eelids carinats) Number of Snakes destroyed in tha
destrayed in Batnngiri. Bombay Prosidency.

Year, Namber, Your Number.
3883 e resne 238 881 I S dees P r 501 202,348
1883 oo« 248,078 1883 ... 293,230
Y e S 167,603 BIE A 221,560
S L1 P RoRaay 240,158 1888 s st 283,570
A8B6 L5000 o 208,535 10, | R T S| 200,921
Lo 255,37% (7 Tt o . 311476
Toeal 1,351,330, Totn! ... 1,030,120
a\ﬂ'rugu of Gyears . l 225721 Averago of 0 years, 273,186

I ha.vo not at hand the figures for the whole of British India for
all the nbove years.  Bat I find that-in 1885 and 1886, the total
number of snakes Killed in all Indis i3 recorded ns 420,044, 417,596,
respoctively. Thas it may safely be concluded that of the whole
number of spakes anuuvally destroyed throughount British Tndia,
considerubly more than one-half, consisting almost oxclusively of
individuals of the Eeliis species, are killed in Ratnagiri alono !
Thése figurces convey a very fair idea of the strength of the « Phiirsa
community in this locality, though they by no means représent the
waximum possible nomber of « Phirsas” which might be destroyed,
if more vigorous mensure weré adopted. Bt ove 1ooks i vain for
any mentios of the occurrence of the Eeiis in Rutnagiri in o) the
books dealing with Indian snakes. It is not indeed very many years
winco the then head of thy Bombay Medical Department, ju g Jisg of
the poisonons snukes of [udis, with vernacular numes uttached,
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published for the guidance of District officers under the authority
of Government, emitied all mention of the FEehis carvinata, and
declared the < Phirsa’” of Western India to be identical with Halys
Himalayanus !

1 have assamed above that all or nearly all the £nakes destroyed
for rewards in Ratnagini belong to the Felids species.  In making
thig assamption, I am relying on past personal obseryation, as well
as arguing from the natursl probabilities of the case. The totals
may iaclude a few Cobras and Daboing, and possibly a fow harmless
snakes sometimes find their way into the bags. But the number
of gnankes other than *Plidrzas’® brought in for rewards in Ratnagiri
is 80 insignificant that for all practical purposes it may be treated
as a quanfité négligeabie.  The trath is that, no other snakes hut
the Eelis are, or can be, systematically hunted and fouod in grest
numbers. A band of professional snake.charmers would think
themselves lucky if they bagged a pair of cobras aftera day's search
in likely places. A party of Ratnpgiri ¢ Phirsa’ catchers would
curse their luck considerably, if their take of © Phirsas’ averaged
less than 50 a day. 1t is on record that in 1862, when the reward
for ‘Phirsas’ was tentatively increased from six pies to two annas a
snake, 115,921 ¢ Phirsas” woro killed and vrought in for rewards in
Ratnagiri within eight days (Decembor 2nd to 10th) ! At the same
rute, had the roward been continued withont limit as to total
expenditure, five millions of * Phirsas® would have beon destroyed in
one year. But aftor this alarming display of zeal, the rate of rewsard
was promptly redueed to its former lovel. The real truth is that
notwithstanding the enormons smber aunvally destroyed in Ratua-
giri for yoars and years pasty no really serious impression hns as yet,
bean made on the ¢ Phiirsas.”  This i5 clearly shown by the faot that
Wi mortality {rom snake-bite in lh\tnngiln'-i has not sensibly dimi-
inishad in the lnst ten years. The resson is that a fimil is fixed on the
Hotal expendituro on rowm.'ds."' The rate now in force—three pias
;ﬁ:ﬂil'l,lk_e-—is sufliciently high to make f Phirsa’ hunting a profitablo
‘Mﬂnug, Bat ns no rownrds are paid, aftor the limited grant for the
mrp’usl .ﬁhuustcd, the annual campaign is incomplete nnd in-
offectivo, uﬁﬂm encmy is left in possession of the field with only

* W Limit wgphe youry ago wos Ra, 50 por taluka per months
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such losses as can easily be vepaired by the natural fecuodity of jts
species.  With the same rate of reward and no limit of expenditure,
except the nataral limit, when * Phirsas’ hecome 8o rare a8 to make
their pursuit a waste of labour, these snakes, if not quite exter-
minated, would soon be so reduced in numbers as to be no longer o
pest and a constant danger to the population. If the campaign were
vigorously condueted it wauld not, 1 believey be o very long one.
For a year or more the ‘ Phiirsas’ would ‘be killed by millions,
instend of as now by Inkhs, but the total expenditure would probably
not exceed the aggregate and comparatively useless expenditure
of the past fifteen years or =o,

I have givenabove some instances showing more or less excusablo
omissions in the record of distribution of speeics.  But far worso
than these omissions is the surprising crror mndo by Dr. Giinther
himself, when he gravely states; that *“ no ease is knowu of its (the
Eechix) bite having proved fatal.” At the present day this stafe-
ment can hardly need refutation, Even ss far back as 1855-56,
Dr. Tmlach,; then Civil Surgeon of Shikarpur, in o deseription of
the ¢ Kapar’ (Echiz carinata), published in the Transactions of the
Bombay Medical and Physieal Society (Vida Vol. 1., New Serics,
p 80}, wrote that “a reference to police returns will ghow that in by
Gir the greatest majority of cases serious iujury sud death have been
cansed by the bite of this species.” The records of the Ratnagin
Civil Hospital for the last Thirty” years will tell & similar tale, But
even Sir Joseph Fayrer does not seem to have had sufticient infor-
mation on the subject to enable him to correct the error when he
wrote his ‘I'hanatophidia.  Hemerely states that *it (Eehis carinala)
is venomous, but Giinther says its bite is not known to have proved
futal.~ This, T think, very doubtful. One in my possession killed
fowl in four wminntes, snother in two minutes, and a dog in about
four hours.” -

There is indeed no doubt that the Behds is o far more potent factoyp
than any other venomous speeies in swelling the mortality of ),
Bombay Presidency, and it ie impormnﬁ\ that this fact shoulg be
more generally known and recognised than it has been bithoro, 1
i, of conrse, impossible to show the exact percentage of {},q deaths

from suake-bite for which the Eehis is responsible, Tp ), ribnidd
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1o attempt is made to diserimmate the species towhich the recorded

deaths are attributable, and little if any relionce could be plac ed
in the statistics, even if snch an attempt were made. But the
conclusion stated above may, I think, be fairly drawn from the
fact, which is very clear from the returns in their present shape,
that in a1l those districts (e.g. Sind and Ratuagiri), where the Eckis is
known to abound, the average mortality from snake-bite is markedly
high, while conversely, the mortality is insignificant. in other
districts wiere the Hehis is cither rare or absent, The following
tauble, which T have compiled with some care and labour from the
official returns for the eight years, 1878 ~85, shows the population,
the notual average mortality, und the mortality per mills of cach
digtrict in the Bombay Presidency:— >

Population ‘\"“ml{c nctonl Averago
Distriot. by morinhln .‘from m:-[rllnl;:,‘);:?r
= snaka-bite, mille, IS8 to
Congueef 188], [ 1878 to 1885, L1EBS:
. |
-
H ydrADB nsed cixass soressras nduantsivanh 754024 1817 0247
Thar snd PArkar jo e ivosas. 208,944 4847 0230
; AR 88 0 | B7-2 0 18:
R sl
Thann .. . 5,04 5 .

Panch Mahals .255:479 40+5 0119 o
Shikarpur e K52, 080 VB 2085
Sarat e 014,168 415 0-007
Knira ..oie §04%00 472 005686
Broach ... A5 B20,540 ) LIS | 0 0554
Uppor Sind Pmntlor P ST AN * 124181 6-7 0 053
RKuolnba  covee PaneraALereieeutiad iin et ia ) 38],"«12) 198 0052
Abinedabad . iiireies s i, 8o 824 29+ 00406
BALEIOIN  soecerdansebostintianees sassssses ot 1,012 350 410 0-0ax
FCOTMITE o vme et s boaunreasianernine dhibanny {21‘““] - lu.o 0 037
BOJTIMIY 4ov o o0 sesns 1t m inrdsn sl 864,014 B2 0+084
FPOUELIL oo oo ¥ 0m hmARR AR LAy i e %_ngv; ls.g ((:2[:::
Dh T A e e L L L DR .[jl 17' ‘@
Kh:xob‘l e ameseasaTEYIendrtsaiarnras tbh 1,237 931 2531 * 0.0l
Bij Y PR P PP (718?,4”9“3 S u.g )n‘-,?g

B e L UE L L 8], 10 001

:mdmnr e AT AR SRR o0 761,028 103 00137
L R E T RO LTRSS LR O82,457 2-9 0-008

Mﬁm Smd districts and Ratnagiri, in all of which the Eehis

BWArmS, ﬁl le localities, stand well at the top of the list with
ni "VW Wty, t.nkmg the four districts together, of *205 per
1000 On the Whﬂnd in the last four districts on the Jist, £
Bijapur, Nasik, Ahmednagur and Sholapur, the combined average
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mortality per mille is only “0138  In other wordsonly one man dies
of snake-bite in abong 100,000, in these Deccan distmets, while in
the Eehis-ridden tracts one man dies in every 5,000, Paboias und
kraits are probably nowhere so common in Western India as to
have much appreciable effect on the mortality. But cobmas are
quite as common, I believe, in these Deccan districts as they are in
Ratnagivi or Sind,  This shows, I think, pretty conclusively that the
Felis—and not the cobra, or any other venomons snake—is chicfly
responsible for deaths from snake-bite in Bombay,

Enough has been said above to show the importance of having
accurate and as far as possible exhaustive records of the distribution
of species, and this applies not only to the case of the venomous
snnkes, with which T have particularly dealt, but to all-branches of
anu_rnl Histary. Our Society hus nlready done much useful work
in this direction, thanks to the individual as well as collective energy
of its members. But a great field is still open to collectors, and
much still remains to be done in taking stock, and preparing esta-
logues of the numerous and valuable contributions already received.

—

INDIAN CATTLE.
By J. H. Srusi, AV.D.

(Rend ot the Soviety's Meeting on Gt Feliruary 1890.)

Nor the least striking feature of life in India is the enormous
importance of cattle, and the manner in which they are EXM““‘Y
concerned in trade, agrieultive, traffic, and food supply. This is
fully recognised in the religions of those peoples who are more
essentinlly the inhabitants of Indin. Thus sueredness of the cow us
an emblem of fruitfulness, and veneration of the bull as a symbol of
generative power, ure characteristic features of the Hindoo religion,
and of theso we see us outward and visible signs, the Nundee, or
Sucred Bull, oceupying un honoured place in the shrines, and the gy,
wundering fredly through the streets, sleek and fat on grain uppro-
printed from the haskets of not unwilling merchants, The sacred
injunctions of the religion of the Hindoos seem to have heen wisely
designed with 1wo aims ; firstly, the preservation of cows in time of
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famine ; secondly the devotion of the fest bulls to Service as sires; in
this way the welfave of the race of cattle in perpetuity was secured
by the powerful influenees of customand superstition. The sacred
books of Hindoo and Buddhist, the noble pillars of Asoka, and
even the statutes of various conquerors and peaceful invaders of
India whose fierce or rude hubits have been tamed from time to time
by the gentle influences of Hinduism, are full of instruction as to the
care to be taken of eattle, und of aphorisms in honopr of the bovine
race.  Frofn time fo time Hinduism has been stirred to ifs depths at
wanton or careless affront by slaughter of cattle, and thus the wel-
fare of horned beasts has at times had an influence on history.

But the bullock, though less reverenced than the bull and cow, is
even more entitled to honour. He hus done good service in every
war which has been earried out in India, drawing heavy guns, siege
trains, buggrage, und supplies, and to European srmies he has often
been no inconsiderable food supply. * In trade he is a most important
factor; the strings of bullock carts, which pass along our Bombay
streets, the long lines and large herds of Brinjari cattle we meet
in some parts of the country, the kind of conveyance which we
have to adopt, in the mujority of cases; divectly we leave the line
of rail in out=of-the-way pluces” up-country, are all evidences of this,

Tn ngriculture the plough bulloek, the ox treading out the corn,

and the unfortunate wnimuds engnged of the useful but weavisome
work of the well arve familiar objects.  In food supply the bullock
of Indiz has Little concern except when he is bought up by the
Commissarist ot vantonments, or shipped for use by troops on active
wrvice. The cow, however, supplics ‘in‘the form of ghi, curds, and
other products from milk the staple item of awimal food consumed by
wany millions in this country. {

I.;»u of stock by discaso or other cm‘x,uﬁtmplu.-. aecordingly, it will
be seen, dislocates existence in Indin.  The traveller loses his means
of topyevance ; the beneficent, but noisy, operation of drawing wuter
for Figation can no longer be efficiently performed, the grmmd
cautioy be tillod, nor the corn threshed as the plough lies idle so
:\.lsm dopes fhe eart, which should be cheerily conveying Iﬁmh;gn to the
h"? 2 I rail on Beighbouring market.  Fairs eannot be held ; even
religion and plosuyre ure n;mpvn(lcd. and military operations dre
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bampered and sometimes prevented by the plague which earries off
cattle s0 frequently in times of war. This is no fanciful picture, but
a stern reality familiar to district officers and veterinary surgeons,
and painfully evident to Government in its effects on the revenues
which are reduced to a minus quantity through the necessity of
supplying grain or fresh bullocks to the ealfivators,

We often hear surprise expressed that in Indin care is bestowed on
cattle, which ought to first be given {0 man; bat it must be remem-
bered that in supplying to cattle adequate medieal treatment, sufhi-
cioncy of fodder, legislative protection from eruelty, und a speeial
Department to look after their welfare, the public and its Govern-
ment are but following the dictates of necessity, and fulfilling the
requirements of hunian existence and welfare in this comtry.  The
Cow Protection Movement, the development of Pinjrapoles, and the
retention alive throughout the country of poor brutes suffering from
debility, wounds, or discase are merely exaggerated expressions of o
deep current of religious leeling (and of the sound policy which
underlies it) with regard to cattle, Tu this land of ancient and
vencrable faiths, various rulers have from fime to fime shown an
enlightencd policy as regards cattle protection. Fven the Mogul
Emperors found it judicious to repress any tendeney of their fol-
Iowers to wound the susceptibilities of their Hindoo subjects, and,
among Mussulman sovercigns, Hyder Ali and his son Tippoo Sahib
of Mysore have rendered most excellent services lusting to the present
duy in their fostering care of the Amyut Mahal broed of cattle, one of
the finest in Indin. History shows that the Hindgo princes, as in
Kathiawar, Malwar, Nellore, ard elsewhero, also have _ﬂn_cg:mdmi in
development of fine breeds of cattle, and, indeed, the Mysore dutes its
fame dnd origin from the time of Hindoo rule before Hyder.

The Governments of the Tlonorablo Compuny mud that of Her
Tmperinl Majesty have been not*unmindful of this important matter,
Thus, there is at Hissar in the Punjab o large Qﬂd important cattle-
breeding farm, the influence of which is widely spread throngh
porthern Indin.  Tn Mysore until recently’ the Amrut-Malial egq1.
lishment at Hoonsoor was under the Madeas Government, hut 4 {ow
years D0 it wis transforred to the Mysbl:o State, and noyw atterpts
10 impr\w(- hl-cc‘(lillg nppmﬁons nro l)(‘mg carriod Oul wore less

10
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energetically throughout the dilferent purts of the Southern Presi-
dency by distribution of stock from a furm under the Départment of
Agriculture,  In the Bombay Presidency there was a farm st
Alignon, near Sirur, but now a pedigree herd is being raised at the
Government experimental farm ut Badgaon, in Khundesh, under the
Agricultural Department,

Although this fmportant atter receives a certain amount of
attention, it bad long been folt that more wus needed, and that spe-
cial Cuttle Breeding Operations should be carricd out by Govern=
ment similar to those vesorted to for improvement of horse stock.
This matter is a subject of much debute, but is now generally
admifted ws one of urgency and interest, for it is found that as the
rail inereases roud traffic lessens, und trade bullocks, being less in
demund, are more difficult to procure,  Further, it is stated that the
Bruhmin bull of to-day is inferior to his predecessors, and less reliable
as o father of his race, since in the-course of time it has become &
mere matter of form to present a male animal to the temples, care
often not now being taken thut the animal so presented is free from
blemish, and the best of the herd.  Morcover, it is thought that with'
multiplicity of respousibility has resilted diminished zeal for the
welfure of cattle ; that hetween district officers, ngricultural officials,
locul magnates, and so on, the ree of cattlo is apt to fall to tie
ground.  Whether theso suppositions be thoroughly established or
not in detail, it scems to bea genoral impression that the cattle of
India are sadly deteriorating, that old methods of preservation are
falling into effetencss through time and superstition, and that some=
thing ought to be done to arrest the docline eve it be too Inte.

Fur from being o lawdutor temporis wcti, T am a fitm believer in
modern progress, but T canmot Blind myself to the following ecideaces
of deterioration :=—(1)  Military officers havo in reeent years fre-
quently roported unfavourably on the eattle supplied to them, and it
ix v unsatisfuetory that the Amrut-Mabal has not invarinbly
Mv;ﬂu old reputation.  (2) Thero is n widespread opinion
‘WW&MM;, ryots and lund-owners, that the cattle of the
:‘:m:?‘f’m inferior. (%) lu.n!moling oflicers nat unfrcquc‘":!;
hato | ' ’”‘ﬁnt (4) Purclhasing committoes for army b‘d'““'

by OXteusively for want of stoutness of build Mlo g
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upsonndness.  (5)  The Cow Protection Movement hos met with an
extraordinary degree of success among the agricultural elasses, who
are specially likely 1o experience the need for something to be done
to improve or prevent deterioration of their cattle. The movement
is a sign of the fimes, even though Sriman Swamy’s views be
extreme, and his statements and stetistics erroncons.

This deterioration is perhaps to an extent to be traced to an
unwillingness on the part of the powers that be to interfere between
the Native and his cattle ; there is a lurking idea that it is bad policy
and unpopular for Europeans to have anything whatever to do with
Indian cattle, and that, moreover, the Natives know very much more
about the eattle of India than Europeans do.  Also many Europeans
look upon cattle as ‘below their notice, for it is only the distriet
officials who fully realise their importance. But it is bud policy
to look upon anything as too common to be worth our notice; on
the contrary, the mere fact of-the ox rendering us important
services centitles him to our best aid and sympathy. That action of
the authorities in regulating cuttle-broeding would be unpopular is a
purely gratuitous assumption, and is disproved apparently by the
fact+that in many parts of India at various times Native Govern-
ments have regulated cattle-breeding with vigour' and success, the
h&t breeds of the present day having thus been developed.

That Natives know very much more about cattle than Europeans
is u fallacy; they have more erude empirical knowledge as regurds
cattle management and working, but the sum total of their infor-
mation is very small and loeal. The best European anthorities on
Indian cattle are much better acquainted with the subjoet than are
the Natives, bat this is not saying much, fora very great deal
has yof to be learned ! Among those who have confributed to our
knowledge of this importuat subject ave Gilchrist, a surgeon on the
Madras Establishment, long serving at Hoonsoor, who wrote o bogk
on “Diseases of Horned Cattle in Tudin®; the late lamented Dr. Shopgy
whose small book on Indiagn Oattle m\‘w usoful m{"m“m‘“l and
Professar Wallace, in whose book * India in 1887 7 arc e Cinulated
and arranged pholngmphn of various kinds of cattle, with, ; .. o
tion of cach in the lettorpress,  Smaller contributions hiye
made to the subjeet but altogether our information is
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derable, and will well admit of expansion and systematisation. In
the Government Records are mumerous Reports of Cattle Discases
and cognate subjects which deserve careful study, and the official
cattle statisties of trade, population, attendance at fairs, imports and
exports ought to be cavefully worked out if we would thoroughly
realise the importance of cattlo to India. A little study will show
that although Natives know how to feed catile in this country and
can select them for work with much skill, their knowledge fails most
lumentably when it comes to deal with injuries and disease, 50 that
the unfortunate ammals when most they need scientific care and
special nursing, ave subjected to barbarous eruelty of treatment, or to
ntter neglect,  Fortunately Government and the public now recog-
nige this vnsatisfactory state of affuirs, and are taking measures to
remedy it

Much confusion exists even in native nomenelature ; for example,
we often find @ number of terms nsed in deseription of cattle which
have o very general significance, but might be mistaken to be the
numes of breeds; thus Hanum catile are those which come from
“ down-sonth " and might be taken to mean Mysori in some parts of
the country. In reply to a letter asking the true meaning of the
term, I was on ‘ono oceasion informed it was applied to very small
but beautifully-shaped breed of cottle of the Mysore stamp, and
coming from the western part of thay State, where they run practi-
cally wild. Khilari means simply *“ heid ™ cattle as contrasted with
those tended individually, and Deshi means simply common country
cattle.  Talubdai, agdin, is the term applied in Guzerat to loeal
village cattlo which have more or less of the blood which we know as
Guzeruthi. The frequency of these general terms is apt 1o mislead
i easuul observer into multiplying breeds unnecessavily and errone-
ously. =
The ox of Tndin is recognized as o species distinet from that of
Furape, and is termed by Zoologists the Zebu ox Brahmini Ox. The
m in which hoe differs from his Enropoan cousin are—(1) t_‘“’
Prosenico of o hump, (2) ]ight:u‘ss of build und agility, (3) large =1%¢
:’" the dewlap, (4) certain winor differences of colour and shﬂ[’e
.lh"'.l"_"“ﬂpal' eharaetoristic consists in the presence of a humps This
15 stmilay 1ot hump of the camel, und consists mainly of

A
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mixed with the natural fibrons and muscular structure of the withers,
It is ornamental and a sexual mark, being much larger in the bull
than in either bullock or cow ; it varies in size in different breeds,
and must be considered as a storchouse of nutriment, serving to
adapt the unimal to periods of famine exigency which oceur ire-
quently in the course of Indian life. In the calf it iz not seen,
but develops as the animal grows older. Tts firmness is a good
index of the condition of the animal and is used for this propose by
bullock-men who feel it eritically but who (with many Europeans)
are entirely mistaken in imagining that the presence of the hump is
essential to working bullocks. Evidence to the contrary may be
seen any day in the Bombay streets, where numerous half-starved
bullocks with no hump work under the yoke. No doubtsa good full
hump and a fat yokerest, well suited for its work and little liable to
gull, go together, but the bullock is in no way dependent on his hump
for ability to work under the yoke. (2) ‘The lightness and agility
iz due to the animal having to range far and wide to pick up his
living, and having todo work much more frequently than the European
ox. Although in many parts of the world cattle are commonly
worked, India yields to none in the value of her draught breeds. as
England yields to none in hér rich beeves, Thus we arrive at an
vaportant axiom as regards eattlo-breeding in India, that for working
brevds we need ot go outside of Tndia for new blood though if we wish to
breed for beef and milk, soilething may be done by crossing with English
and foreign breeds. This axiom is constantly to be held in remem-
brance, and negleet of it may lead to serions ill-consequences.  {3)
The fine full dewlap of Indian working cattle is supposed to at times
attain such a degree of development as to interfere mechanically
with «the animals when trofting. This idea seems very widely
accepted, and is receivgd by Professor Wallace, but the evidence
of its truth is doubtful and ineenclusive. ,

The Zebu is & species which has undergone mueh modification, so
that now there arc nwmerous varictics or breeds. In the south of
India the most important breed is the Mysori, which attaiys its
highest development in the Hallikar vaviety of the celebratog Amrat-
Mahal bullock of Hoonsor, These wre excellent animalg fo, fast
druught, being quick and light in action, plucky aud cuduring ; they
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are generally steel grey or white in eolour, with an intelligent
expression, long straight sharp horns inclining upwards and baclk=
wards, and often running parallel  from swollen longitudinal ridges
on the forchead. They are not very large, although bullocks of this
breed of considerable size are sometimes seen. Besides the three
varteties of the Amrut-Mahal, Hallikar, Hagalwadi, and Chitaldroog,
there are a number of sub-breeds of local varieties of Mysoris, for
eXample the Madesvaram Betta of large size, and the Kankanhalli of
small size.. Tn the Punganoor zemindari of North Arcot good cattle
of the Mysore stamp, but small, are bred. The influence of the
Mysore breed extends northwards to Bombay on the Western Const,
and to beyond Secunderabad in the Nizam’s Dominions, but an
intermingling with other breeds oecurs rather extensively, aud in
some of the countries of the south, as also along the Kistna, Kaver,
and Godaveri Valleys, and in the Southern Maharatta Country, the
country cattle almost attain the ‘mportance of distinct breeds on
account. of their size, strength, and special shapes. On the Coast,
too, is found a small breed of heautifully agile cattle uzed for very
light and fast draught. Walluce, with his usual zeal for creating
breeds, terms them Diminutiva.  But, gven if it were for a moment
accepted that they were a distinet race, somo more swituble name
could be found than that. 3

The first serious competition northwards that the Mysoris meet is
from the bullocks of Ongole or Nellore. These have short sharp
horns, long pendulous ears, large dewlap, massive frume, and large
size. They are grand looking animals, very useful for slow work
but not specially active. The cows ape good milkers. Animals of
this variety are good-tempored and tractable.  The sterling qualities
of those cattle have secured them a very wide range, which, however,
seems to be gradually becoming restricted.  They are found in the
Hydérabad Contingent Artillery, and as gun bullocks are most impos=
ingx-;n appearance, but glow. In the Cuddapah and Bellary districts
ey are used cxtensively under the plough. The hreed has been
Yoed up gt Hissar, but is not a favourite theres still it is doubtful
il it e 'mvmp‘montcd by the bulls brought north as ‘Yl’iw'l'
and the e yemarlk applies to Mysoris. Time will not permit
further notice “Mﬂu eattle ; though the Salan breed, Trichengude
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milkers, and the Kangayen variety (the Coimbatore), ave deserving
of mention.

In the Bombay Presidency the Guzeratis first demand consi-
deration. They are large, slow, good-tempered, noble in appearance,
and good workers in plough or along country rouds.  Their form of
horn is characteristic and regular, the twist is outwards then
upwards, and having a final turn at the tip, and for their medinm
length the hornsare stout.  They are justly considered by Wallace to
be “ decidedly the finest of all large cattle of ‘the North-West of
India, and only equalled by the Kistna bullocks of the South.” Nariud
may be taken as the centre of the breed., Cattle of this kind are
constantly seen in the Dombay streetsin large carts, but they are
slow in the extreme; are considered too soft of foot for strect work;
and rather more frequently unsound than the Mysore or local
country breed. This is a serious matter which ought to be care-
fully looked into by cattle breeders. The idea may be erronecus,
but there is somewhat a general impression that the breed is degene-
rﬁtiug. The influence of the Guzeratis extends into Kathiawar,
northwards into Rajputana, and castwards to the Ghauts,  Outlying
sub-breeds are the Kunkréji and Malwi, the former occurring on
the N.-E. of Guzerat, the latter in the Satpuras. 1 obscrve that the
Mhow Heavy Field Battery bullocks are recorded as principally
Malwis. In Kathiawar the most characteristic animals ave the Gir
R Junagadh, which have seenred such a reputation for milk-produc-
ing powers, that they are the principal mileh cattle of Western India.
They are sometimes called Suratis, but were originally brought from
Kathiawar, and Wallace hessecorded a tradition thut even thither
they were imported from the West. e doetails grgnments in sup-
port af this view, which seems feasible, for certuinly in shape of
front and horns the Katbinwaris are remarkably different from other
Tndisn cattle. In Sind isu “wood breed of working cattle, short-
horned, and generally of a white colour ; the cows are suid to be good
milkers ; the bullocks ure good-tempered, but slow in work.

In some part of the Bombay Presidency the cattle have ullained
a fuir amount of definitences of breed, although 4s varictics they are
not so well-known us the Guzeratic Thus the Dangis op Hill breod
seen near Igatpuri, and the well-bred race of cattle developed at

L



80  JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, 1800,

Bhadgaon, by the efforts of Stormont, ably seconded by Mr. P. R
Mehta are worthy of mention. Walluce notices the Deccant, as a
distinet breed, but hardly is very successful in defining it. Where
cattle are well cared for and richly fed on kurbi and grain through-
out the year, they become large and strong. The Berars and cer-
tain parts of the Central Provinces thus show us beasts of a most
excollent stamp.  On the other hand, wherever in the hills and else-
where cattle are left to pick up their own living as best they may, to
starve all summer, ‘and where they breed promiscuously, the ruce
becomes stunted and degencrated.

Northwards through Marwar the Guzerati gradually become
merged in the cattle of the Punjab, especially the species of Wagad,
Nagar, or Hissar race, which has its centre at the celebrated Hissur
Government Farm. At the farm o number of crosses ure found, but
there is a large, long-horned, strong bullock which has specially
resulted from the efforts of this establishment and is much used for
army purposes in Upper India.  Those bullocks are excellent for cart
purposes, being docile, powerful, and of fuir speed. They look
rather leggy, however and it is open to question whether for mili-
tary purposes they equal the Mysori, eértainly the latter, for broed-
ing, pluck, speed, and endurance onght to take the first place among
Indian cattle, but his smaller size and less weight render him loes
suitable for very heavy draught t]ltu.l either Nellore, Guzerat, or His-
car bullocks, The cows in and about Hissar, known as the Hunsi
breed, have attained much importance in North India as milkers.
Mainly through the efforts of Syed Mahomed Hussein some of the
local breeds of the N.-W. Provinces ...d Oudh have attained a place
in Wallace's book, the Goranuea of Bundelkund and the Bagondha
of Oudh ave thus entered as distinet breeds, but are probably mere
local sub-varicties. The Santhal cattle from the Barakur River,
the Purbi or local Allohabad breed, and the small neat eattle seen
noar Jessore (which Wallace considers very like Channel Tslund
#tock) wre rightly considered purely local.  The bullocks of Burmd
are stou, thit;ksct. short-horned, and oxeellent for cart work. Those
of Coylon ure described as small, light in build, neat in appestinee:
snd r"‘“'l’w’ like Adens. Theso latter nre neat, well-bred,

short-homed o paled, "y"mw"ﬁ(."]' und they are constantly
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imported into India, because of the exeellent milking qualities of the
COW.

Such iz o hasty veview of the cattle of India, The general im-
pression one will guin from this summary is, perhaps, thut India
is romarkably well-off for ecattle, whether for slow dranght, fast
work, or milking purposes. Suchis certainly the case. Puossibly
some good in the fature may be cffected by crossing the Indian
breeds more frequently than now, but it scems evident that if any
gain whatsoever resulted from import of working cattl'r:, zay from
Ttaly or the south of France, this would be more than counteracted
by loss of stamina and of suitability to the climate on the part of the
Indo-European progeny. As regards milk, the Short-horn cross
would certainly inerease the yield® and quality, but the resulting
animals would need great care, and could only thrive in cooler parts
of the country. With Kathiawar, Sind, Haunsi, Nellore, and Aden
cows we need hardly resort to Europe for milking breeds. As
rogurds beof, Indian cattlo are, undoubtedly, very inferior, but as the
demand is very limited it would probably be fully met by the Com-
missariat establishing a contral beef farm, und distributing bulloeks
for slaughter to the large stations within range. Tt would not cost
much to attach an English beef herd to each of the existing publie
gattle farms, and the herds might possibly be made self-supporting.
Tn such o country as India, however, improved beef can hardly be
considered a erying necessity, =is the beef-cating populnhg? is in
such n largo wminority. £ h %

Auother point which is conspicuous in deseription of Indian
cattle is the absence of well marked differences sufficient for popular
deseription. The points by which the general varieties can bo dis-
tinguished from one unother are simply those of differences in size
and shape which it requires o practised eye to detect, although at o
glanee in the case of uny specigl animal xt?! possiblb for un experi-
encod man (o form a correct idea of his b!‘wd- This is strongly con-
tirmatory of the view that the zebu is a truo M’h“d his di\'crgpd
fur in theline of development from the ox of Eurape.  Whether,
no, be is a black mce is a point which has been raised by Profossay
Wallace, but  which we will gt_t now discuss, for it 35 pProsent

il _flh/fc't‘.
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In the study of Indian cattle evop up numbers of questions of
the utmost practical and theoretical importance into which I must
not enter here, but must ask you when you read in the newspapers
about traffie in hides, horns, bones, and hoofs, or conccrning live
stock sales, the great fodder guestion, vaceination of eattle, inspection
of duirics, improvement of stock, ernelty to cart bullocks, cattle poi-
poning, ghee adulteration, meat markets, and murrains to take these
notices us evidences of the great part Indisn cattle have in the wel-
fure of this grand und progressive country.

CORRESPONDENCE,

THE ECHIS CARINATA AND 118 ALLEGED ANTIDOTE.

Str,—The appalling statisties of the mortality from the bite of the abovo suake,
brought to notiee by Mr. G. W. Vidal, C. S, at the recent mecting of the Fombay
Natural History Society, make one shudder. 1t is to he hoped that Mr. Vidal

4 mm’uehkiwﬁnk parrative, and let us have some anthentic i‘u!’omlaﬂon
on the supposed antidote discovered by n medical officer at the ahave eivil station.
In the interim please nllow me to sty a few words ancnt the *bite of the echit
cavisate and the antidote.” '

The bite from the eokis (phursa or kapar) produces peenliar symptoms o any
other of the ophidiun vemenose fawily; its virus liguefies, while the others
congulate the Wlood. Besides, o severe bite from  an oehis couses CXCessive
heemorrhage from the part hitzen, from t_hc geams, and from any emption that wuay
be on the body. Death ensues from contintivis bleeding, m::d, 1 am told, i
norclerated when amnionia is ndministered. Of conrse, Tam open to correction.

Mr, Vidal, C. 8., is doubtless aware that there exists a shirmh—Pogodemon
purpericantis—on the Westem Glats and at Poona, the root of which, if mastis
‘eated, and also if applicd to tho punctisod part like o plaster, it will almost
fustautly allgy the hamorrhage, i fact, T bave learnt, it acts like a sty ptical ehsvin,
“"Ohly in case of the eohis? Has the root heen tried, if so, what has been the
'ﬁ{"" 1 bave not seen Dr. Dymock’s hook on Todian Botany ; perhnps the

: thus 'I!P‘",lntly'v-lmltfu medieal plant has been fully notieed by him:
Cirntensen, of the Victoris Gardens, will be able to further enlighten v

mt'nt probablyy ‘N 4

Orf::e:’ mk"&wﬁ—lﬂﬂ - Er:;t deal of trouble (qe- Aﬁ:;ﬁ';
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given now-i-days by our modern botanists. Since Drury and Birdwood’s
(Vegetable Products) and Loudon mention nothing shout this shrub, T eom-

munieated (throngh the Asian) to “ Smoothbare,” nnd em' indebted to i for
the following synonytns :—

Pogostemon pusrpuricattlis v eeensisreev.  Ditlz, in ook,

Do.  purpuricale .iuee.. Sacviath veee Drury, Indian Flora, Vol. IL, p. 59.
Do..  parvifloris wesisesesasesssions.  Benth, fn 3Wall,

Do,  pubeSCeNS wevrvvraresvreesenraiss  Benth, in D. C. L.

Do.  fonteseras,e.... ssemens  Grabum’s Cat., Bombay, pl. 149.
Do:  inlermedits. voveeveensssrassenes Wall Cat, 2327,

L

B RGO V¢ 400 o s crertanss sonsssess St datop ot Bombay Pres.

The Seeretary of the * Botanieal Section, Bombay Natural-History Society,”
1 hope, will be good enongh to unalyse the root of this plant, which it 1= supposed
to be n styptieal agent, and let the members know if the alleged antidote lins
been proved to he efficicions in the bite  of the Kehis carinatd, known to
Anglo-ludians us the deadly “enrpet snake!™ T came to know of this plaut by
a friend wishing to know * What root of o shrub has. styptical propertics for the
ephas T

The shrub is-abont five fccthlah. with leaves abontmgbt mbulonguﬁa velvety
back ; the bark is sometimes of & dark purple e, emimng when crushed u black
currant-like odour,—Yours, &c.,

N-W. P. Jan. 20, F. R,

Sri,—As “F, R.” rightly supposes, in his lotter published in your issuc of the
‘.’.r‘th January, I am well aware of the existence of the shrub (Pogostemon purpii-
ceufis), and of its empirical wse in coses of echia bite. In the course of the lust
Len years or 3o, I huve ou more thin ong oceasion tried to dircet attention to this
shirub, and to stimulate further i mqmty B8 to ifs supposed valae w5 & styptio: In
particular 1 may refer “F. R-"—nx he his apporently not seen it==ty & note
contributed to the Asion, 1 think in 1881, but haven's the files to Rﬁ.‘? w Nn—
in which I gave all the information {hen available on the subjeet.

As far ne T know, nothing farther has vince been dliibed. 1 am wa
10 wee thnt attention has agsin been deawn to the mstter. .

The nse of the root of this plant to stop the bl:tnbnhagn, M{. i&b‘mt
tranblegome aud dangerous syieptom of cehis bite m‘{f 1 remember right, ﬁr:t.
brought to light whea Mr. J. Elphinstdn was Colleetor dw ahout 1873
or 1874 A clerk in the Colleetor’s office was mg‘b’ un echiy, and & Brahmay,
who was called in to treat the patient, produced some. y‘nt.fmﬂ whieh be prepaved
n paste for external, and o decoction for internal, application. This treatment wig
wo suceessful in stopping the bleeling, thiat ﬂ},. Thaton W inqmm % nbom
wvla?;w:};::“; :l"lr::r t;fn m?;l. “:;:2"0" mmblg. Ang;o Aoddinun Tu tho mou

o’ -
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the root.  After some show of reluetance the Brahman was induced to point out
the shrub from which it was obtained.  The shrab turned out to bea very common
one, loeally ealled ** Panpla,” and some years afterwanls I procured specimens
which established its identity with Pogostemon purpuricanlis.

A supply of the root was obtained by Mr. Elphioston, and sent to the Ratnngin
Civil Hospital, where its value was practieally tested by Dr. Christophor Joynt,
then Oivil Surgeon.  Dr. Joynt limsell treated severnl cases of echis bite with it |
with good rexults, post hoe or propter hac, as the case may have been. Subse.
quently—about 1880, I think—he contributed & paper, giving the results of his
experiments, to the Bombey Medieal and Physical Society, Most unfortunately,
this Society had temporarily stopped the publication of its journals just about the
time when Dr. Joynt's paper was received, nnd as I ascertained afterwards from
Dr. Joynt, the original paper had either been lost or mistaid, while he himself had
kept no copy of it, and had moreover destroyed, or lost the notes from which he
wrote it. I understood from him, however, that he was protty coufidently ol
opinion that the root really possessed valunble properties as a styptic:

1 am vot aware if any further trinls of the root have since been wade at
Ratnagiri, or elsewhore:  Some years ago I remember sending pieces of the root
to Mr. A. Bettington (late Bombay C. 5.), who was interested in the matter, and
wished to hive the root chemieally analysed. But the anulysis, if any was made,
revealod nothing nseful.

The plant is wot ineluded in the Indinn Pharmacopaia. If, as thore is some
rerson to believe, it has the property aseribed to ib, it would be a yery wseful
addition. This, however, i a question for doctors rather thon naturalists, to
take up.

The shrub is ealled ** Pangla™ L believe, only in the Kookan. Above tho
Glints, in Poona, Nasik, &e., itis known s ** Feagal” It grows very abundantly
on both sides of the Sahyadri watershipd, whero the rainfall is sufficiently heavy ;
and as P R.T observos, its: strong biack currant smell is a Jdistinctive fenture.
[ mny add that it is largely consumed shont Egtupara for rad, that i for burning
on the seed beds prepured for rice and other  itivation.

Lastly, to refer to another point noted by “ F. R, ammonia hus been declnred
by n fnr'mn medieal offfeer st Ratungivi, who had o large experience of “ases of
schin bites to aggravate rather than otherwise all the worst symptoms.  The bite

of this viperir n['llﬂmu)' fatal in abont 20, per cent. of cuses, amd the aption of
the poison iy slow.  In colleeting materials for an account of the smakes of
Watuagiri for the Bombay Gazetteer, T found (in 1878) records of 62 fatal cases
Wekted st the civil hospital. These enses showed that denth ocenrred on wn
W¥Enge in fonr and a hindf days, though in some instanees patients hod fingered
WP tenty days—Yours, &¢
G. VIDAL,

Cany Q‘uﬂ"“ﬁ Northern Frontier Line, Jawniyy 30,

\’l‘lm'lhov_.ﬂlmm pppeaced 1 the Bombay Gasette—ED ]



CORRESPONDENCE, S5

THE ECHIS CARINATA AND ITS DESTRUCTION.
Lo the Lditor, * Bombay Natwral History Sociaty.”

Dpar Sie,—1 have read with much interest Mr. Vidal's paper on ** Mortality
from Snakes in the Bombay Presidency,” He makes special reference to the
gnake called * Phursn® in the Ratnagiri district. It may interest you to hear
some facts which came to my notice when Collector of Ratnagiri.

Below Ratnagin lies the large talukn of Deogad, which extends from the sea to
the lne of ghits. It comprises many miles of waste roeky country, and here more
especially it is that the Phursa breeds, I made particulsr enquiry and ascertamned
that in April, May and June the young are born, but they are diffieglt to find.
Althongh I offered o reward of half an anna per Phurgn in these early months, no
one would take the trouble to look for them. In Augast and September the Mhars
go out with long sticks, 1o which forks are sttached, and catch them in thousands,
bringing thom into Deogad in haskets, and exhibiting themat the Mamla kacheri,
where three piesGovemmt':ut resward is puid for each Phursa, whose head is then cat
off to prevent any roguery on the part of the natives, I eannotsay for how muny
mouths longer the Mhars would or could have gone on catehing these Phursas, for
the fubdsplacod at my disposal always came to an end before theclose of November.

L remember onee being in g prodicament on this secount. I was encamped at
Deognd, and found the Kachers surronnded by angey Mhars demonding the Govern-
ment reward, and insisting on placing before me haskets of defunct Phursas which
sielt strongly. My funds being exhausted, T, of course, failed to- satisfy thewm. 1
took the precantion to advise the Mamlatdar to go home warily with a lantern
lest ont of revenge they might strew his path with still living Phursas.

J'he rate of mortality is small when we consider that from two to three lakhs of
snakes are killed during only four months in the year, nnd that for the remaining
eight months the Phursas are unwolestsd,  This may aceount for the fact that
the Pligrsas in this district do not decrcase, pnd that the figure of death-rute from
snike bites differs but little from year to year. As a matter of foct there is but
little necessity for people to go into the jungles where the Phursas are mostly
Lo be found, otherwise we should=crtainly hear of many more deaths. If 1
remember aright, T never had more than Re. 5,000 u year placed st my disposal
fur theeshole district ax rewirds buth for slaughter of wild animals and of snakes,
und 1 could very casily bave spent double this sum in the Deognd taluka alone.
If onr Society takes up the qiiestion wnd places in u clear light the necessity for
exterminating the Phursa, it might be urged upon Government to spare Rs. 5,000
for the purpose, or some philanthropic person might advanee the money as a worlk
of Dhaem. The measures taken should be systematie and thorough, ung,.,
reliablé supervision, and the work of extermination should last from Avgyy ¢,
Pelrnary ab least. 16 will then bo a matter of wonder how many thousnn.]s of
Phuyse meet their death—T wn, &,

R. E. CANDY, . 8.
Sholapur, Jownavy 1590,
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BRANCHING TREE FERNS.

Ix the Journal of the Bombay Natural History Society, Vol. iii, p. 250 (1888),
Mes. W, E. Hart contributes & valuable note on some Branching Palms. s it
generally Known that Tree-ferns are also branched oceasionally and in a similar

 manner?  Last October T spent an hour at least during a beat for deer under
the trunk of a large Tree-fern on the Rungnect Tea Estate below Darniling, at
uhout 5,000 feet elevation ubove the sea; the fern being about 80 feet in height
and bifurcated at shout 6 feet from the top, the two bifurcations heing of cqual
size and height und lying very close tagether, nud cach bearing a perfect crown
of fronds. Tam informed by a ludy resident of Darjiling that thero is another bifur-
cated Tree-fern on the Tukvar Tea Estate, and still u third on the road doswn to
Tukvar {rom Darjiling, so that aboormal examples appear to be by no means

rare in the Darjiling district, though the one briefly deseribed above is the only
oue seen by me.

LIONEL DE NICEVILLE., FES, C.M2S., &
Ist February 1890, i %

.
SNIPE SITTING IN THE OPEN.

RowiNa down the Nageshwari River to-day, I was a little puzzled by a
Eroup of hirds gathered about two seanty tussocks of about half-a-doxen rushes
apicee growing on an otherwise bure gmvel-bunk.

I fired into them and picked np three * full” Ynipe (not jacks or pintails), and a
fourth Tan into some long grass a dozen yards away, and wis not hagged.

A little lower down a fifth was put up from a similar place.

The same thing once lappened to me in GnJmt ; the four snipe sithing onclose-
cropped grasa swand besidea tank at Farsol ; snd several pairs and single binds
on equally exposed turf ull vowml the tank.

I have seen other inatances, less noticeable, in lmba. but never ne home.

Camp Dasgaum, 17th Janyary 1590, W. F. SINCLAIR.

NOTE ON LOCUSTS IN INDIA®
Tux presence this year of swarma of locusts in part of Sind, Gujarat, Raiputann
and the Punjab, affords an opportunity of dumnlntmk several of the  points wlm-h

* Thix tote ia compiled from o largy serion of mpom. ehiefly from thoss ummhmd
In e Recards of the Revenud nnd Agricultural Departmont of tho Qovernment of
Bl Tlhoss pourees of iuformntion will be fully gqueted in the gonoral roport
which iy in propnration ; in the proseat note, whorefare, though the actanl wordd of
mm'ﬂ(mﬂ hitve ofton: beon used, it has boow thonght bust nov 1o givo refer
onen 1 nocessarily bo oxtenaive. L abonkl be noticod, howover, thal i
"'°°""°“th,- invasion of 188288 the vxoellont roporis of Mp 2. Noyon!
Have b Mwludvuly nguil.
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pre at present donbifnl in the listory of these destructive ereatures,  The follow-
ing short neconnt is therefore given of what is known on the subjeet, in the hope
that some of those who read it will assist in obtaining further informution nnd
specimens, 50 18 to ennble a complete neepunt to be drawn up for publication, in
the report which is being prepared under the direction of the Trustees of the
Indinn Museum, in conneetion with the general investigation of Economic Ento-
mology which hus been undertaken.

T the ease of the locust of North-Western India, what are chicfly wanted are:
(L) authentic specimens tuken in varions places both of this year’s locusts and
also of locusts whiel have provod destructive in former years, so that the identity
and distribution of the species may he definitely settled ; (2) informatiof as to the
permanent breeding-grounda from which the locusts come, and slso as to the
number of broods and the production of a second generation, when breeding takes
plaeein the plains,  Similar specimens and information will also be weleame in
the case of locusts which have ab different times invaded other parts of Jndia.

Loensts ean be nt onee killed and preserved by dropping them alive into o
bottle of strang aleohol (o, whisky) in which they will travel quite safely i care
is taken to fill the bottle 5o aw to prevent jarring. ’

Lovusts appesr from time to time over tyide areas in North-Western, Western,
and Sonthern Tadia, besides isolated flights which oceasionully appesr in the
western parts of Lower Bengal and in Assam, Records have been found of
number of such invasions, muny of them responsible for very serious damage.
0(" theso, the best known are the locust invasions of 1860 in Rajpntann and the
Punjub, of 1578 10 the Madras Presidency, and of 1882-83 in the Deccan. It is
to these three invasions then that we must chiefly direct our attention for an
und%mtamling of the subject.

The general reccived iden is that the locust which invades India blongs to the
species which is genernlly spoken of as deriditm poregrinum, nnd which iz sup-
posed to have been the locust of the Bible. Aeridium poregrinum is undonbtedly
the loust which in past years bas periodically done great imjury to crops in
Algeria, thongh recently s very difforent species has appeared there.  The
ilentity, however. of Indian locusts has ot as yet been by any menns definitely
‘scertaingd, and this is one of the points which rcqulre clt_scidlﬁo,?‘: . fu. how-
ever, as we at present know there seems reavon to lnlten t!nl while deridinm
peregrimum extends 6a ravages inwy tho dry plaing of the Pubji‘l‘l_inavwmmo the
locnst which proved injurions 1 Madeas®in 15878, and in the M‘? 1832.83,
belongs to n very different species, which ix probably “"i"'. soeinetum,
In orden hawever, to settle the question, it will be uﬁm ,h exsming further
specimens taken from destructive Nights, which have nppeatald i vatiouslocaliviey,
the material in the Tndinn Musenm heing at present insuffictont.

With regard to the natuel history of locasts generally, we may observe jql all
Wi different species which ocenr in various parts of the world, brecd Petmanently
i barren elevated tracts where the vegetation W sparse.  In years whon thoy

N
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in¢rease inordinately they descend in flights from their permanent hrecding-
grounds upon cultivated districts where they destroy the crops, Iy their egzs. and
mitintain themselves through one complete generation, but are unsble to establish
themselyes permanently, usually disappenring in the year following the invasion,
to be succeeded, after an intecval of years, by fresh swarms from the permanent
breeding-ground.

Generally speaking, the life ciccle of n locust extends through oue year, in
which periodl it passes through its varions stages of eggz, young wingless lurvn,
aetive pupt and winged locusts, which dies after laying the eges that are to produce
the next generation.  The eggs are laid in little agglutinated masses in holes,
which the Yemale bores with her ovipositor in the ground. T temperate climates
the egzs are nsually deposited in the sutums, but in sub-tropical countries, such
ns Indin, where there is hut little winter, the winged locusts live on throongh the
cold senson and only die off after depositing their egzs in the following spring.
1n this ease the eges hatch after Iving in the ground for about a month.  Tn both
temperate and sub-tropieul regions alike the voung wingless locusts, on emerging
from the eggs in the spring or sumwer, feed voraciously and grow rapidly for two
or three months, during which period they moult at intervals, finally developing
wings and becoming adult. The adult insects fly about in swarms, which sobthe
from time to time and devour the crops. The damnge done by locusts is thus
oceasioned in the first instance by the yoang wingless insects, and afterwards by
the winged individunls mto which the young teansform after a couple of wonths
of steady feeding. ' y

1n Rajputuca and the Pusjab in 1869 the fights were snid to have come chiclly
from the vast tract of sand hills (Tébun] between the Runn of Kuteh and Bha-
wulpore; aud partly from the Sulimun Range in Afghanistan, Locusts were rejort-
ed as usually to be found in the automn in the Teolwrs, and it would, thcrcf\tm.
appear probuble that this tract is a permanent’ breeding  ground, the summsm.cm
put forward in some of tha reports, that the locusts had flown across from Afl'l.('l
heing altogether improbable. On & priori grounds it to be expected that the .clncf
permunent breeding-ground of the flight that invade Sind and Rajputiana wcl! b
found to be the highlands of Biluchistan, or“even further to the eastward. The
whole question, however, of the permanent breeding-grounds of these locusts is

one that requires further investigation,  The winged flights nppcnrc.d lh{'““?"*’_""

Central Rajpatans in the latter part of the hot weather, and laid eggs wlm-.h

batched as the rains setin ; the old loenses dying after they had deposited their

eges.  From these eggs were hintehed voung locusts whigh beean @ full grown anil
sequired wings in Augush and September. :

Mhey were smid to have laid egzs which produeed n second generation m’St‘p’

W},:bfuz this appears improbuble, as locunt!.m other parts of the worl "F":::

bt ane generation in the year, though in some cazes they produce o

Oue brood of young. One absurser reported that he had seen CES* 'Iml :

W carly as Marely in the Punjab, sod this mcreases (he confusion Fhs R



MISCELLANEOUS. 89

question therefore of the breeding habits of these locusts requires further inves-
tigation.

The eggs Inid by the originnl fights at the end of the hot weather were distri-
buted throughout the whole of Central Rujputann, and a vast swount of injury
was done m Marwar, Ajmere, Kishengurl, Tonk, Sirohi, and the northern part of
Meywar, the erops heing damaged, i the first instance, hy the young lochsts
before they aequired wings, nod afterwards by the  winged swirms shick flew
about the eonatry and settled at intervals to eat what had eseaped the ravages of
the young wingless locusts,

In the Panjab, dlights of locusts from the Suliman Range (Afghanjstan), ap-
peared in the western Border {Delia Tsmnil Klan) iu the end of April and in May.
Eges and young locusts were also found shont this time near the hills i the
sumly bracts of the same distriet. The fliglits seean generally to have moved from
wisk to ensts il by July to have spread themselves throughont the Punjab (Mul-
tan, Amritsar, Sirsa, Ludhiana, %e.) : but the Iaying of eges and the h&tching oul
of young went on, at least iu the south-east (Siesa, Hissar, Delhi) throughout
August anid September, '

In Bombay, locusts were noticed in May and June 1832 in the south-west of
the Presidency (Dharwar and Kanara Collectorates); but they nttracted little
attention, sueh swarms boing annonl visitors of the Kunirose forests. and  neither
in Kanara not in Dharwar did they esuse any matenal imuey.  With the setting
in of the south-west monsoon, however, they spread n flights over the Presi-
dexcy to the north and north-east (Satara, Poonn, Nasik, Amwedoagar, nnd Khinndesh),
and early in the rans proceeded to luy their egas and die.. These egzs hatched
i the end of July and heginning of August, and the young locusts did « lurge
amount of damage over a wide urea, through the months of August wnd Septons
ber. [n the carly part of October, aith tRe setting in of the north-cast monsoon,
the young locusts which had by this time acquired wings, took flight, ond tea-
velled with the prevailing wind in nuouth~wcn;rly direction, doing some mynry
inthe Poona Collectorate as they pussed.  They then struek the Westortn Ghits and
spread slowly over the Konkan in Noygnber, and thence travelled into the native
States of Swwanteadi and the Kanara district.  During the remninder of the cold
senson ang the fullowing lot weatligr (December 1882 to the eod May 1839), the
flights olung to the Ghants, occasionully venturiog inland tuto Belgawm, Dhaewar,
the Kolhapur State aad Satarn® and devouring the spring etops in the Coost
Listricts : but ordinarily keeping in the viemity of the Lill ruoges, With the
commencemont of the south-west monsoon, howevee (i Ui Tatter pard ol My
1550), the flights began to move in u north-easterly direction, ax they bad daye
the |,m-¢diug yeur, hat in larger nitmbees.

At the commencement of the rains they began 1o alight in vast numb g over
an immense tract of country, comprising the six Decenn Uollectorates of Sholagr
Poons, Khiandesh, Ahmednagar, Sarar, and Nasik, and also o the three Cuu\;
Collectorates of Ratuagiri, Koluba, and Thina. They deposited they o

1

v nud died,
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and early in August the young locusts hatched out in eountless numbers, hut were
apparently more backward, and possessed of Jess strength and stamimn than wero
those of the previous year. The unusually heavy ruinfall killed yast numbers of
them, in some parts of the country, wud elsewhere the nseets scemed stunted and
fecble, and grew but slowly. They were destroyed in vast numbers by the
vigorous mensures initmted by Government officers, and were also suid to e
dizeased and attacked by worms and other parasites. As late as November, the
mass of the young locusts nppesred still uunble to iy and made no goneral move,
as they had dove bhe vear before, towards their permanent home 1o the sounth-west:
The inyasion was in fict ot s end, and thongh swarms appeared in Smvantwadi in
1885-84, no further injury of a serious nature seemn to huve occurred.

"The injury oceasioned to the rain crops by the logusts was very considerable
over a great portion of the Deecan and Konkan, both in 1882 and 1835, But it
was found, at the end of the invasion, that abundsucc of the cold weather crops
bad compensated to so great an extent for the injury done to the rain ‘crops thaty
on the whole, no very widespread suffering had arisen,

In 1878, when the Madms Presidency was invaded, the young locnsts began to
appear in January, and wers found in grent nombers m o difterent distriets from thetlx
on until Septemiber und October, the earlier swarms being found in the west and
sonth of the Presidency, and the luter oues in the north snd easts Winged

locuts were fivst observed in the end of Marel and beginning of Apnlk h‘*“" o
bills 1o the south-weat (Wynsadl ‘and Nilgiri), whers: they way be. supposil

tor breod permunently. Thonee, mided by the sonthawest monspon,  they

radunily worked theie way ayer the Presidency to the east anid north, fuully "';:l'-
pearing abont November sud December. The information available Bl jurs ':'
any very “decided eonelusion g 1o the lifo histoey of the loonst. But it ““!‘)'
noticed thit loeasts were sbyerved paiefyg in the Salew District, i the latter l“‘;‘f
of June, aml also that the young locusts, which wers found in thc. L‘fﬂ}f !"“:- X
Mav, in the Udsmaipet Talak, were supposel to be the affspring of “":” “:ﬁ”
nigim of wingeil loctats whieh had appeared . the preceding l’cbrlm:);u‘ Ao
otne taduk.  The conpection between the autmnn beoady of locult:'i g
which appeared in the early purb of tho your has not been made out “-ls-'"h e
Remedies—~The following is n short acconntiof the ehief measures W :i-;“ TS
different times boen wlopted in Tdlia against locusts. Tu this conneeti
N.-W. lndia being distinet from that of 5.-W.

' sbared tlimg the Tocnst of 2 : ‘
::l‘::'m:h'::::mm found uselul in one invasion will not nocessurily be u|'|'l(wyn

s wnother. f -
‘;;mh‘::onut innaion of the Panjab m 1864, it was found that the only stage in

R
Whisly thg pest could be stecessiully destroyed was while the ozs::m“si:ll :; ) l::
3““'“5}54,,}, hortly after the young tad hatehed,  For the desteu

CREN B petal ploughing wis recommended, where practicable :.WWO it was f‘:l“:'l :
that the yw-‘;m..,,,: whon anly o few dayw olid, could canily be destroyed by

i J and thon
driving thew gently juto o snall diteh, previously dug for their reccptiot,

i
,’.’

.';.-

g '
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covered with earth well pressed down.  When not abore o week old, n trench of
$1x o cight inehes wide and degp, suchas two men conld form in o few minutes,
sufficed for securing the nscets wlich jumped into- it with alacrity, and appeared
wholly anable to extricate themselves,  In some districts oggs were purchased by
werght and destroyed ; but, as o zeneml] rule, it was not considered ndvisable that
the luhours of the population in destroying the pest should be remuneratod by the
Govurnment,

In 1869, iu the Punjab, the destruetion of ezgw was diseouraged, as being a
difficalt operation and by no meuns certainly suceessful ; while the destroetion of
the vonng, when tirst hatehied by driving them into trenches, was found to be an
exceedingly stmple operation and certain pud cffectunl inits resnlts, o

No genegal account his been found of the measures taken in Rajpatana in 1869
but at least m oone ense, exXeellent resulbs wore obtained by digging o scries of
trenches in front of no advaneing swarm of young wingless loensts ; the eartl being
thrown up on the side away, from the swirm, and each trench filled m ay iy became
three parts full of the tnseets, which, like tho locusts of Cyprus, were found to
continne to advance despite the sonibilation which resnlted from. their obstinacy
in doing so. This makes it nppear prohable that the sceeen system shich has
been suceessfully urod apon a large scale hgth in Oypras and Algeria, ngainst two
distinet species of locusts, may bo found applicabla o the locuss of Rajputana ;
though it has boen shown to be quite useless agaiast the focust which invaded the
Deecan in 1832.84, and which dechined to advanee into the traps.

The Cypros sereen system consists of 8 seriex of eloth sereens, from 2 to 3 feet
high, bound along the upper edge with o strip of ofl cloth to prevent the locnst
from climbing over s o long line of these serecns 13 ereeted in front of an advancing
swan of young wingless Ineitsts, s0 as to form an impassable burrier for them; pits
are duyg at intervals, close to the sereens and at right sngles tothemy, on the side
towands the advancing swarm. TRe eldds of the pits are guarded by frames,
made of cloth and woad, with overhanging #ine cdges, arranged to provent the
escape of the locusts Trom the pits.  The swarms were found, both in prm anl
Algceria, ou arriving st the sereen, to tur to the right aud left along it, apparently
cn:lruvonring to go round it the locu™s thus ponred yin countless numbers imto
the pits, and being unable to eacape, canid be destroyed wholesale.

OF the raexsures adopted in the Madrus Presideney in 1873, the most siceessful
woomm to have been the destruction of the swarms of M‘WW‘ hy

driving them into lines of barning strah 5 the preventing the Wights of wingul
loetsts from settling in the felds, by lighting ﬁni.bnﬁﬂgm"“‘ Waving
snehes and elothes i the nir, as soon e  Aight appesredd s and the drivivg of vy
winged locusts out of the fiekls, when they had already alightol, by beating
ough the €rope. T4 in waid that in ensen whre winged fights were driven

eastently through'a namber of villages, without being allowed to- settle, g,
Jocusts pcrishcd without doing if!jur)‘. o 0

In the Bombay Presdency in 138283, varions methods were cmployed on a
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large seale to desteoy the loeusts, which were to a great extent kept under by the
energetic measurces taken azainst them. The Oyprox sereen system, desenbed
above, was found utteely innpplicable, and had to be abandoned. A plun was devised
of forming lines of beaters armed with fan-shaped besoms of twigs, so close
together that locusts could not eseape batween them, and murching the beaters
from end to end of the ficld, vigorously heating the grass or crop in front with n
view to erush the young locusts.  The plan was successful to some extont in short
grass, but it was evidently destructive to the growing crops and conld not be tried
on them. The plan of dragging rapidly, for ten or twelve yards, eountry blankets
or dhotars along the surface of the field where locnsts lay, and then squeeczing up
the cloth o kill the loensts contamed in it, was found aseful in thick bushy tracts,
but required, for its successful working, a good deal of nctivity and iptellizence.
The most successful method emplayed was the bag net system, which consisted of &
capacions bag, much like & huge bolster ease, but open at the side instead of at the
end, and five or six foet deep by eight or ten feet long. This was held by two men,
one at each end.  The opoen side of the bag net was yun ulong over the pzrass or
young erops, and as the voung locusts tumbled in, they could not get out irain
when nearly full, the month was closed and the bag twisted up together so as to
kill the locusts that hund been eanght. This was found to be a stmple and easy
menns of destroyimg the locasts, and the people took to it readily all over the
locusts-affected area.  Little or no injury was done to the crops by the men
working it, aml millions of fnseets were Killed. : '

E. G COTES,

Indien Museu, Calow!th,
.

The Gth November 1889,

) -

PROCEEDINGS.
PROCEEDINGS OF THE DECEMBER MEETING.

X nenal monthly meeting of the Members of tlis Society took place on Thursday,
Wb 3eh Decermber 1889, Dr. D, MacDaonald presiding.
Tha ft;“owinw now Mombers wero electod ==Dawan Babador Luxumant® Jugon-
"N Vaidya, Mr. Vundenvandaw Parshotumidas, Me. R, B, B Thompeon, Dre He 8.4,

SRYBRRE oty 11, owlecs, Mro . J. P Hangrave, M.ICR, and Dr. H. . Dirako-
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Mr, H. M. Phipson, tho Honorary Secrotary, then acknowledged the following
gontributions to the Society's collections, vz i —

CoxTRIRCTIONS DURING NOVEMIER

Contributions.

Description.

Contributors.

S MAartonE: .o o aerravairibn

20wl (8live) eveviemnenses

A quantity of fresh-water
tish, &c.

A number of butterflies,
gankes, and lizards,

2 Porpoises (alive) o

I Sonko (alive) .o

1 Dhaman (&live) oeveeres,

2 Large wozps' nests ...

1 Python (alive) ..

From the Himalayas .........
Strx JRYRNION 1. vsuvrennnaes o
From Roipore, O.P..ve.eeaienns

From Simi .ieiiesiooeasios e

Neomerig knrgohiengig ...,
Zomonis dindemn e
Pryns mucosus arsd
Prom Tansn . ceeerses

semresane

Pyu"’ﬂ IOMITTIR < ouervas snnmas

Mr. J. C. Anderson,
Mr, 8. W. Charl.
Mr, J. A, Bothawm.

Mr. A. Nownifam.
Mr. W. F. Sinclair, C.S.

Me. D, Wilson.
Mr, Smith.

.| My, Shivlal Motiram, Khan

Saheb, -
My, E. L. Barton.

MiNok CONTRIBUTIONS,

Mr. E. A, Qorke, Lisut. J. Dovine, Miss"M. Bapty, asd Mr, Framjos N. Davur.

CaNTRinUTIONS To TE Lizkany.
The Eihiopinn and Oriental Representatives of the Mantidean Sub-family Vatidm ;
by J. Wood-Mazon, presented by the Aathor,
Buffon's Natural History, Vols L. and 11., pressoted by Mr. W, C. Rowe,
A Monograph of Orfental Cicadidw (W. L. Distant);, presented by the Indinn

Mgrseum.

Report on the Minoral Statistics of Victoria (Dnncon Gillies), presented by the

Author,

Notes on Indinn Economic Enfoniology, pregented by the Author.

Paesext 10 TR SoC1ETY.

The Honorary Secretary statod Lhn‘t Mr. O, B: Liynch had vory memdymunw
to tho Society the large oil pointing of tigera by Mr, B A, Sterndale, which he
(Mr. Lynch) had recently purchased from the cxovntors of the lite Mr. W.J.

Beal, *

A bearty vote of thunks wag passed to Mr. Lynch for Lis mlniﬂmt Q&mt.ion.

Caix.Lusas EXPEDITION.

T'ho Houorary Socretary also montionod that cuphlnmﬂ the 28th Bombay
Pioneers, hail kindly voluntecred to colleet any specimenn which he could obitain fo,
this Socioty during the regiment'y stay in the Chin-Lushai Distriot,

A Tiir 10 AUsTRALIA.

Dr. K. B, Kirtikar then voad {he first parl of an intereating papor, entitled, * Ay
Indian Natuzaline's Trip to Auglinlis,” which was illustrated by the varions botanical
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epecimons, &o., which he had brought with him from Australin.
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The firat. part of

this paper appears in the Society's Joarnal No. 8, Vol 4, now being digtributed

amongst thoe members,

PROCEEDINGS OF THE JANUARY MEETING.

The usoal monthly mocting of the membors of this Sociciy took place on Thursday,
the 9ch Juuuary 1580, when Dry G. A, Maconachie prosided.

The following new members were elected :—Mr. F. M. Flower, Colonel Konneth
Muckonziv, Mr, T, H. Middleton, Mr. J, Sheden, C.8., Mr, F'. H. Tad.

Mr. L M. Phipson, the Honorary Secretiry, then neknowledged the following con-

tributions i—,

Coxrinurione nUrine Drcrsne.

Contribntions,

huncriptidn.

Contributors,

1 Sea Cocumber.i e
1 Painted Bas .ooivoeee wiis
1 Head of Nilghiri Wild

.| Kerivould pieta ...

Gont,
1 Head of Hymwaa i

1 0\'6‘1 (Mim) Meraaepsneninn iy,
1 Smew (fomule)
1 Orange Minivet ... o, ...,
2 Pggn of HRock Bornodr

Owl.

1 Kool B S Py
Two ploces of Rhinocoras’
Skine
1 Cobra ...
2 Kilver Phonsants (alive),
1 Golden Pheasant (alive) .
1 Rail (alive)
A quuntity of Fossil Honos.
4 Jerbon Buta (alive) oo
1 Antelope’s head. o,
1 Owl (Adive) eiieimnionenn e
1 Hewd of Hog-doer..ai..
1 Head of Swamp Deer ..
A quantity of Sunkes and

l-"ﬂm”-
a]’hooml....un:.n."nun
8 Jungle Ontd (alive) ...

SETTt s AR an ety

Theay heh i s

Irom Singapore v .seseesss

Peraem e

Capra hylootiug e,

Piercod throngh lips, noee;
and botl oyes with porou-
pine quills.

SLriX JUVAIION ieiesssneniines

Shot in Guazernt .

Pyricrocrotus Namomens . ...

HBubo bengalonsis .o

Endym'mia BONOIALA 1eernen.
Tanned lu Cawnpors o

Nojo teipndiang ...,
. -

si’mm GIET N oy atss va -vy soxte

From the Gulf of Cambny...
From Bawhiro (oo .
Carionaly deformed .,.ieun.
Strix JavANIon eeseTiveeiis o
AXiE POXCinas .ioieiiebieeees
Rucorvns duvanoelli ..
From Carwite |, oveeesioreeves

Fehis carinatn ...
Felis chaus o, o,

ERCEE TR

Mr. W, 1. Gralinm,
Mr, G. Onrrolls
My E. L. Hateher,

Mr. W. Home.

Mrz Haojol,

Mr. B, Gilea.

Col. Kemblo.
1o,

Qapt. T, Thorburn.
Col. Baddeloy.

Dr. Weir.

Cupt, Nunibes.

Me, 11, Grogon.

Mr. Cook,

Mr. . Otto,

My, J, Bristed.

My, . C. V. Hunter.
! Do,

Mr. B, H. Altkan,

Colone! Hore.
Mra. W. B, Hart.

A special voto of thanks was passed to Colosel Konnoth Mackensie for his valu-
AT T
ahila eontribation to the Socioty’s Library, omsisting of an interleaved copy oF
Jerdon's Game Birds of Tndia, llustrated by means of photogenphis taken by Gonoral

H Watnon,

MY, Thbring Toasc o
Bl Prewet soni for o

Exnmir,

shibition & fullgrown domegtic cock with ab

abuormal h‘"w“?‘;“‘“& vight anglea Lo tho other, nudor the tail,

N
N
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Tur Z00roGioAL Connxemiox AT Tin VicToria Ganbess,

My. Phipgon drow the special attention of thoe prosent to the grest improvemonts
which wore being carried outi at the Yictoria Gardeng, nud hoped that the members
of tho Natural History Socioty would assist Me, Ollivant in hia offorts to make the

| Zoologital Colloction & credil to the eity, Open-air cagoes for the large carnivora
| wore being built on a plan miggosted by tho Committee of the Natural History
| [Boeioty. Oncof those cages was now finished, and a pair of tigers would shortly

be trunglorred to it, 14 would be seen that the cage in guestion conwisted entively

' Lol iron bars, on o stone plinth, and ag it measured 40° by 20° the animals woalid have

far more space for exercise than in ordinary cages. A new deer-park whs balog
Inid ont; and o gnako pit had bean constrocted, A supply of Larmless snkes, such
as pythons, dhamans, checkerod water.snakes, e, was now much wanted.

Mr. Plipion also stated that the Socioty had already sent the following contribu-
tions to the Vietorin Gordens:—

S Bonrs uogeeiressiiin e cnanen Ursi Tobiatua.

4 Swana it From England.

2 Panther CabE . coeeviiveiisniinniinies Folis pardus,

7 Crocodiles ... e s ZC'rwd‘ln paluateis,
1 Poronping  iieccesiiviarmnsoniog. e Hyl““i

T MOBKUY  coviiwsssenommanis snssonsinasanne. MAOTONUS ralialichs

1 MONKOY  tearnaiessostanrnanairseasnsnsicses Muceein silonms, *

8 Groy Jangle Fowl o, Gallin sonnerals,

1 MOUZO0ED  ovivererrriensnnsonsnacanransns Herpestes grisens.

1 Tnding Palm CIved | siciciericnyienieeres Fiterra maluccensis.
1 AUalay Boar Cab i iacmeivrsgy varins Uraita malayuiws,

1 Purplo Caobieecivieeimson s snnaniaveions: Porphyrie polioevphelus,
3 Tortoises v ioiienans sovnavaisionvon e ionnss TS do elegans.

1 Lasanr PIOFIOHI oo coviersvinvisannssere Suphoolides awvita,

2 Poddy Catan i iy, Paradosioris mosange.
3 Suuko Birds e ivionise wiiive i, Plotus melanogaiter.

B OWIS coaeemmeirr i annnaenineine g, Steis jaranice.

1 stotetacod Lol < Nyeticebu tardigradus,

ﬁm Lollowing papers were then read ;— . . e
Rotos ' a Uacorpillar Parm, by Mra, W. E. Hart ; n Tist of the Vonomans Snnkes
ol Nurth xuuiut. by Me. G. W, Vidal, C 8, - % I

PROCEEDINGS OF THE FEGRUARY WQQ‘

Tre urual monthly mecting of the Mombera of this Society took place on Thurs.
dny Inat, Geh Pobrusry 1889, Dr. D, Mllcdonﬂd'ww

Tho following vew Membors worn olopted :—Colonel J. Waterhonse, Mr. Froq,
Wright, Col. C. F. Hughes, BR.C,; ur.z. B lear. Mr, Walter Luvg, and Meg,

Molarew,
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My, H. M. Phipson, the Honorary Socretary, scknowledged the following contrilin-

tlong :—
CONTRINUTIONS DURING JANUARY,
T ey —_—
Contributions: Deseription. Contributor.
1 Slow-paced Loris ,.......] Nyoticabus tardigendos ......] Gen. €. D. Laloncho.

1 Sn0KG iy cenas
2 Civot Cab (alive)
2 Snn

OF v vrnrrsinnnnr sosnnris

A quantity of Birds, Tn.
nocta, &c.

Hoad of Hornbill .. ...

Red-created Wood-Qunils

b

: Simotes rasselli ...
wee. Vivorra malacoonsis ...

Lycodon aulicus, Bchig cari-
nata.
From Covlon i

Dochoeeros CAvntus  ..uee..
Rollnlus ronlronl |

Me C. B, Kane,
Mr. Pereira,
Mr. A p. Walker.

Gen. C. D, LnToncho.
Mr. W. I, Sipolair, (15,

Mr. Dady Maneckjee Lim-
jee.

Mixor CONTRIBUTIONS.

Dr, Weir, Mr. J, Stiven, and M, I, Bonjamin.

e x
CuxTiIBUTIONS TO THE LIBRALY,

Memeirs of the Geologital Sarvey of Indin .oiveeeen

Prosented by

In Exchunge.

The Birdsof Indin, Vol . (B W. Ot€8) ceoeiesmree  The Author,

Hume's Nests und Eggs of Indinn Birds (2nd Edn)

(1 W, Ontes).

Varhandlangon doe Zoole ikob hotanisehon Gos

chuft in Woein, XXXIX,

Physiologionl nnd Pathological

Laowis,

The Indian Forestor, Angunt, B8, iiiiminmiaesie
Olnssified List of the Plants in thé Botanical Gardons,

Pérideniyn, Ceylon,

111, 1V, quartal

Punmaanara,

Meu‘thon, by Dr.T. B :'1')
» o

ella- : In Eschnnge.

} The Anth_or.

o

ho Lewis Memorinl Come
mittoe,

In Exchungo.
} Parchased.

The Honornry Seorétary drow the attention of the Members presont fo the
photograph of an African Lioness, taken by Mr. 1. D. Invorarity, and onlnrgoed
and prosonted to the Socioty by tho Honorble Mr, Justics Parsons.

The Honorary Secrotary read s description of a now morphid butterfly
SPthalun purin i, 1. 8p., by Mr, L. de Nicévillo, of Caloutta.

A New Hurrenrny,

Stich-
Whe new huttordlyy

Arawings of which wore exhibited, diffors from 8. Nowrmahal in its lightor cotores

tiny

Toulin,

o U uppor side and has been found in Bhutan,
Me 3 WL Swel, AV.D, F.Z.S

4 thon road an interesting appear o0
Cattl lasteating his romarks with speeimens of skulls of the prind

H Tydinn

1l bypeds of
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NESTING IN WESTERN INDIA

By Larvy. H. E. Banves
(Continned from paye 19.)
o3l —THE WHITE-EYED 1T1T.
" Zostevaps pidpebiasa, Lem.

The White-eved Tit is extremelv rave in Sind, but occurs more
o less commonly throughout the rest of the Presidency. In most
places they are, I believe, permuneut residents, but are often over-
looked, as during the breeding seasou they are only found in well-
wooded secluded nollahs ; but in Poona, where they are very com-
won, | have foued nests in the middle of cantonments.  The breed-
ing season extends from the pud of April to about the commence-
ment of September, but June is the month in which mowt nests are
found. T do not think that tlu-}: have more than one broed in (e
season, nx up o the first week in June uests are few and fqr
between, but after this date they become very eommon, and T Ly,
found #e many as twenty nests in a uho'rping in & singla pullal.
After the second week in July, they again become rave, o' o
wionel nest only being met with, and this probably belon
of birde whose first nest hos been robbed.

13

Ot~
g8 te g pair
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Mr. Davidson (lif\'(:l'n from me in this. He soys i—*f Juderug
from the numerous emply uests one sees; from which young have been
hatched, while others contuin eggs, I think they must have two
broods.”

Guided only by my experience in Poona, I should feel inclined
to agree with him in this conclusion, ss there I found nests frons
April to September; but in Saugor, Central Provinees, the breeding
senson is much shorter: in fact, except during the last two weeks in
June and the first two in July, only un oeensional nest is found.
This period is much too shovt for twi broods.

The principal veason that induces bivds to breed at one particular
time iy, I suppose. the .gréntc‘i' abundance of food suitable for
feeding their young at that seasom, and in a distriet where these
influences exist for a long period, birds would likely enough huve
two broods ; whereas in less favourable cirenmstanecs they would
restrict themselves to one.

The nest is cnp—almpcd. more o1 Joxs dcul), It 15 mu,p('n(l(il s u
rule botween two twigs forming o fork, much in the same way 45
that of the Galden Oriole, to which it besrs u muarked resemblance,
except of course in size,  Sometimoes the nest is suspended hammoek-
like from two or more hunging twigs, a leal or two of which is often
incorporated in the nest. :

The nests vary mueh, but are always soft and delicute, although
well and firmly made.  The muterials of which they nre composod are
fino grass, rootlets, tow, moss, &, bound together with cobwibs,
shread, vogetahle fibres, &0, Generally it is anlined, but sometimes
it 15 well lined with silky down.

The cggs, three or four in number. generally four, are somoewhat
narrow oval in shapo, pointed ot one end, but breader varielies are
not uncommon.  They vary wuch in size, but uwsually they measure
ahout 062 inchos in length by nearly 047 in breddth.  As Mr. Hame
vomarks in Nesls and Eggs of Tudign Bivds, ** ahnormally large und
sall gpeeimens are common ' they vary in longth from 0053 to 07,
mnd in hreadth from 0:42 to 058,

Tn coloyy they urp paole, muspotted, glossloss, hlujsh-white. Mr.
_"“"‘° IV two s the normal number of egpx, but my experience
i# very different, as the following details will show :— Duking the
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present season 1 have examined 63 nests; of these 25 contained four
eggs or young; 14 contained three eggs only. but in several cases
these were quite fresh, and possibly another ¢gg would have heen
Taid had 1 not futerfered with the nest; the others contained one or
two fresh oggs only, TIn Poona T mever found more than thiree
vggs in e nest. They build ot various heights from the ground, in
low bushes s well us in trees. As a mle they will desert the nest
if it 3s only Iooked at, more especiully if it is unfinished.

I caught one of these Titswith a butterfly nef, ai Poona, about
the middle of September, as 1 wanted a specimen. Abont’s fortnight
fater, T saw another in the same place, feeding # young one and
tesching it to fly, and after a little searching T found & nest pontain-
ing two others, so that the surviving bird must have hatehed ontand
reared the nestlings unaided. T left them unmolestod, but watched
carcfully to seo if thore was more thin one adult bivd, buv from first

o lust, T never suw more than one.  The one Tesught was a female
Loown,  April to Septeinter. . m h‘ Ihhw.
Baradu, Junv and Jolly. 1. Littledale, ;_BH.L
Khindvish Ghats, July el August: J. Daridson, €8,

(45, ~THE INDIAN GREY TIT.

: Parus wipalensis, Hodgs.

The Tadian Grey Tit ocurs upu‘ringly 41 Monnt Aboo, but does
wot appear to deseend to the plains below. Tt is }!1,'08*"1.“” absont
from Sind, but s fairly common near Mhow and .\‘:’oe;ﬂg’n% as also
in Wostern Khandeish, It is very common af Pm”.: . .' -

They broed from May to August, rearing at lm.!t.'i'l’.‘ﬁw 19
the season. The nest is o more pad, composad of .-!“'f“t‘”‘“‘.""d
feathers, und i placed ina hole i8 s troe, wall, ar bank. g oce
found « nest in the wuul.o of ate old mmmd“"mm Mhbltow
hunboo used s o rufter in the roof'of wa old outhouse

Tho eggs, four 1o six in nmbor, am M“*“’“‘i“ #hape, mea-
suring 071 inchos in lrigth by ubout 0431 i breadth.

They are white iu colour, p{"nkhhiivliito swhon fresh and nublown,
with an irrepulnr ving or cup of nd spots und blotchies at one end

(ocoasionally this ving is ubeent), with & sprinkling of purplish and
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reddish specks scattered over the whole surfuce of the egg, prinei-
pally at the larger end.

Poona, May to August. H. E. Barnes.
Mhow, Angust. Do,
Nassick, Jwne and July. . Davidson.

646.—THE WHITE-WINGED BLACK TIT.
Parus nuchalis, Jord. d
The White-winged Black Tit has been obtained in Cutch and the
vicinity of Deesa. It appears to be very locally distributed. Tt is
probably a permanent resident where it oceurs, but I can find no
record of its breeding either in Western India or clsewhere.

647 —THE YELLOW-CHEEKED TIT.
Machlolophus zanthoganys, Vig.

I shot a Yellow-cheeked Tit on the Vindhian Hills, near Mhow,
which I identified at the time as this bird. I was only there a few
weeks, and never met with another specimen, so that I do not feel
quite sure that my identification wus correet; the skin in question was
sent to the Frere Hall Museum, snd my labol was never called in
question. The differences betweon typical specimens of this bird and
the Southern Yellow-checked Tit are slight, and they are bridged
over by intermediate specimens that might with equal justice Le
ascribed to either of them. T saw other specimens at Neemuch, but
as at thattime 1 entertnimed no doubt in regard to the correctuess of
wy identification, I did not shoot any. T never found a nest.

648 —THE SOUTHERN YELLOW-CHEEKED TIT.

Mactlolophus aplonotus, Bly.

The Southern Yellow-cheeked Tit is o permsnent resident o the
Sahyadri Range and in the well-wooded tracts adjoining, and is
very common at Aboo, and in the jurgle at foot, but does not appear
to extend far into tho open country. T ean find no nccounts of itw
°whl\'mg actunlly heen taken within our limits.

T found u nest ot Aboo on the 15th April, in & small natursl hole
in 8 tree; tiin I cut open, but the eggs hund not been laid, although the

nest seemed yory complete. The Tits did not desert the nest, although
Feut awny @ gront qeal of wood before I could get ut the nest. 1
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bad to leave the Lill 4 couple of duys later, 50 thut 1 did not succesd
in getting the eggs.

At Saugor in the Central Provinces, where the birds are very
plentiful, 1 have taken many eggs.

As fur as T know, the nests are inyvarinbly placed in holes in trees
at varyiug heights from the ground, o favourite pluce being a hole
cut by a Coppersmith ( Xawtholerma hemacephala ), which has
already served the makers’ purpose.  Quite as often they choose &
natural hole, which is always small, and entails o grc:m deal of
chopping and cutting before the coutents can be approprinted. The
nests are were pads, composed of huir and wool, differing in no respect
from those of the Indian Grey Tit,

The eggs, from four fo six in number, are usuully broad ovals in
shape, averaging 0°6775 inches in length by nearly 0:52 in breadth,
but are subject to much variation, both in size and shape, as the
following measurement of three eggs, taken at random from three
separate clutches, will show : 0°67 by 0°53, 0°67 by 005, 0°62 by 053 ;
this last appears almost spherical.

All the eggs in a clutch are of the same type.  Tu colour, they are
a glossless white (of a beautiful rosy-pink when fresh and unblown),
more or less thickly spotted and blotched with reddish and purplish
brown. These markings are occasionally more numerous at the
larger end, but there is no tendency to form the ring, zone or cap,
that is so prominent in eggs of the Tndian Grey Tit.

When the markings consist principally of blotches, they ure much
redder and brighter than when they are composid of spots and
specks.

If the hole is cut open before the eggs are all laid, and those
already laid taken, they do not forsake the nest, but coutinue to Ly
until the full complement is completed, and T haye taken an egg
out of a nest on four suctessive mornings.

The breeding season extends from April to August: possibly they
have two broods, but T found more nests in July than in any other
mouth.

Aboo, Aprid (nest), H. B. Barpes.
Saugor, C. P., April to August. Do,
Khandesk, May (nest). J, Davidson, C.S.
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G0 —THE INDIAN COREY.
Clerevis awdcror el Wi,

The Tudien or Bow-hilled Clorby is more or less nhundani theowgh-
out the Presidency, with the exeeption of Sind, where it does nof
aeeur, '

Tt is somewhat irregulurly disteibuted, being apparently absont
from some lotalities, in every way suited toit, and which are
colonized r!-_\{r:]us:l."lrnly 'E;:,r the _ﬁﬁh}'-ugr_r[{eﬂ Crow {Carpns splendeni ),
while in gdjacent ones, the Corbics are the most numerous; in
others agnin, both speeies are cqually common.

Thﬁ:; arg permotent residents where 1-]]{!-:!;' CUCIE, ]:['u.m]illg L-ur].-,- it
the year, commencing their nests in February, and by the middle of
March thwir nesting operations are in full swing, all their eggs
being 15 4 rule hatehed out long before the Uommon Crow begins (o

The nestis of the usual corvine type, composed of sticks and stout
f'ﬂ'ij._rs lined with hair, .!'I'—’g‘:"i—'lhll' fibre, tow, u":'.,-L‘.., and 18 ||_l'|.'|.".;,1:|."r] ITIH.L"."{I
I & brog.

The eggs, four or five in number, ave modemtely broad oval in
shape, pinched in o little at one end, but both spherionl and elonguted
vurietics are nof U,

They vury o great deal in size, but the wverage of a large =evics
wis 173 inclies in lemgth by about 119 in breadth. 1o eolour fhey
are greenish-blue or dull sup-green, mucii spotted, strenked, blotched
and smudgod with sepin; bluckish and olive-lrown.

it —THI COMMON INDIAN CIOW.
Clewrnn spleneens, Fiefil.

The Common Indinn or Ashy-nocked Crow oceurs abundantly
throughout Western India, except on the higher ranges, where s
A rule the Corby slone ovears. Thewe brevd from about the middle
of May ‘to whout the end of June, making o mgged stick pest, linod
With rools, de,, which is placed in a fork in o tren; the egrgs, fout®
o %o in naniber, rarely ax, are rather smaller than those of the
E'“H*Hling‘. which they greatly resomble, both in shape and colour.
1:1::};.[::1?‘5“‘ fo much vaviafion. Iticin the nest of this bird,

S {_Hnrfymmyn fonorata) almost il]'l.'l.'qi"!.'.‘. doposits 1ts cgg®
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Tt is nof unususd to find nests composed more or loss of wires
taken from soda-water bottles; Mr. Blyth speaks of finding severul,
two exclusively so, and there is a nest made of the same materials
in the collection of the Bombay Natural History, vide Journal, Vol.
I,. No. IV, p. 231.

Mr. Vidal in bis “ Ratnagivi Birds” gives the breeding season as
April and May, and again in November and December, and expresses
his conviction that they breed twice a year. This scems tobe an
interesting departure from the usual order, and I have not noticed
anything like it in any other portion of Western India, but Mr.
Davidson got numbers. of nests in Kanara, along the coast, in

October, but he did not notice any there in the carly purt of the
AL,

(64.—THE COMMON INDIAN MAGPIE.
Dendrocitta rufa, Seap. .

The Indian Magpie, or mofe correctly the Indisn Tree Pip,
ocenrs more or less commonly throughout Western India. Ttismuch
maore abundant in well-wooded tracts than in others. 1 i< s pernae
nent vesident, breeding from the middle of March quite up to the
end of July, but May and June are the monthsin which most
nests ure to be found. T think at this time of the year, they to
dome extent leave the plains and retire to the adjacent woods and
nullahs, us many more nests arve found in the lafter situntions, and
the hirds themselves scem to become more sbundant, but as Mr.
Littledale observes, * they are shy and wary birds when breeding,
and the nests in the thick mango foliage ore hard to find,” they
may in consequence often be overlooked,  The nest ix usually placed
in o stout fork, near the top of a tree, not necessirily a high one.
My, Davidson suys thut ulmost all ho hos seen  have been on suall
trees. It is composed of twigs, those ut the bottom  being = a rule
very thorny, and forming a sort of foundation, upon which the
nest proper is placed, s n rule it is well lined with finer twigs qyq

PUSs roots.

The eggs, four in gumber, oocasionally five, vary most astonisl-
i"gi_\" in both the gr‘,“"d' colonr, and in the (‘l]un".“,,. of the
warkings.  Typically they are longish ovals, o good deal pointed

.
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atoneend. A common type is a pale salmon-white, thickly splashed
and streaked with bright reddish-brown; another type is pale
greenish-white, and the markings are olive and pale purplish-brown ;
others are intermediate between these two types; some of these are
exact connterparts, except in size, of eggs of the Indian Grey
Shrike (Lanius taktora). In length they measure from 10 to 1°3
inches, and in breadth from 078 to 0-95, but the average is about
17 inches hy 0-87.

¢ 678.—THE LONG-TAILED MAGPIE.
Dendvacitta levcogasiva, Gould,

I am indebted to Mr. Davidson for the following note. I do not
think that the bird has previously beon recorded from Western India,

* This i.s, I think, a permanent resident in the Ghat portion of
Kanava, but it is wot a common bird. T have never taken ‘the eggs,
but T have seen the young just able to fly; the nest which they had
Ieft was on a small tree, about sixteen feet from the ground, in u
thick clump, and was u very slight structure, much resembling that
of Dendvocitta rufu.”

The nest and eggs, according to Mr, Hume, do not differ from
those of the Common Tudian Pie,

6818648 —THE LESSER STARLING.
Sturnus minor, H e,

The Leszer Statling is a permanent. resident in some parts of Sind.

The following interesting note iy from the pen of Mr. Doig, who
appears to be the only wologist who has suoceeded in finding the
nest - —

* * In Febroary I shot one of these birds, and on diescotion fonnd
that they were beginning to breed.  Lator on, early in March, ]
gain disseoted one, and found that there wis no doubt on the syh.
80t und so began to look for their nests.
it Tlp» I found in holes in Knndy trees, growing u]ong the banks
of hie 3 urra, and also situated in the middle of swamps, The eggs
9 o pad of foathers of the Spoon-bill (Platajeg lencoradia),
and the %Ib& (Tantatus lencocephalun), whickh were reeling i
——— it Rl 454

L SStvay Peathers, 12l VIIL, b 054
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the same trees, their young then uearly fledged. The pgreatest
number of eggs in any one nest was five. e first date on which

- I took eggs was the 13th March, and the last on the 15th May,

“ The eggs are oval, broqd at one end and elongated at the other.
The texture is rather waxy, with a fine gloss, and they are of s pale
delicate sea-green colonr,

** The birds during the breeding time confine themselves closely
to their breeding-ground, so much so that except when close to their
haunts, none are ever seen.

“ The size of the eges varies from 1°0 to 1'1 inch in lébglh, and
from 07 to 0-8 in breadth,

* The average of 12 eggs mensared is 1403 by 079."

683, —THE PIED PASTOR,
Sturnopastor contra, Lin.

The claims of this species to be ineluded amongst the birds of
Western India are very doubtful, Mr. Humer»gﬁ'eb Lustern Raj-
pootana as one of the localitics in which it occurs, and | suw it
once near Khundwa; further east it is very common,

They breed abundantly in the Central Provinces duving May and
June, and the first half of July, making huge shapeless nests, composed
of grass, straw, roots, &c.. which are placed in high trees of various
heights from the ground.

The eggs, six in number, occasionally only four or five (I once fonnd
seven), are moderately broad” ovals in shape, pointed at one end.
They vary enormously in size, in length from 095 to 125, and in

* breadth from 075 to 0°9, the average i 1:11 inches in length by
nearly 0°82 in breadth.

In colour they vary from pale spotiess bluish-white to pale blue,
more o less tingod with green.

684.—THE COMMON MYNA.

Aeridotheres tristis, Lin.

The Common Myna is very abundant throughont Western lndia,
except, perhaps, in Ratuagiri and the extrome south, where it iy
replaced to a great extent by the Southern Pusky Myna.

They are very familiar Lirds, and are found i greater nymlepw
near bouses, being compuratively warce in unfrequenteq jungtle.

14
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They are, of conrse, perinanent residents, breeding as a rule from the
middle of May to aboutgthe end of July.

In Kanara they appear to breed earlier, as Mr. Davidson has taken
epgs there us early as the middle of April.

They are said to rear two broods during this period, but Lam not
at all sure abouf this, the time séems much too short ; of conrse if
their eggs are taken, they will lay again. They seem to breed
almost anywhere, holes in troes, in walls, or in old masonry wells; in
the roofs of houses, on the tops of pillars in veranduahs, under the
thatch of hay stacks and occasionally in deserted kite or erow nests.

Almost the first nest T found was of o compaet cup-shape, und was
composed of fine twigs and gross, neatly lined with grass roots and
vegetable fibres; it was built in a furL in a babool tree growing iu
kedge close to the Parsce Tower oF Silence, Deesy, but T have never
met with a similar nest since,

The nest is, as a rule, @ most untidy shapeless affair, composed of
grass, straw; roots, bits of rag, feathers, &e.

The eggs, four or five in number, generally five, are longish ovals
in shape, pinched iu at one ¢nd.  In length they average 1:19 inches
and in brewdth 0-86, but they vary greatly, some oggs measuring ns
wuch ax 143 in length, while others again are little more thau un inch,

In calour they vary from a pole-blue to greenish-blue, and are
usually Lighly glossy.

685, —THE BANK MYNA,
Aecridotheres yinginianus, Lath. -

The Bank Myna is very common throughout the provinee of Sind
it is equally common in Guzerat and parts of Rajpostana. Mr.
Davidson reports it from Westorn Khandeish and Nussick, nrd 1 have
ween it in the eity of Bombay busily employed in exeavating holes
in the embankment of the Wodshouse Bridge, near the railway
station at Colaba ; they did not, however, breed there, as the bay',,
persocuted them too much. They do not appear to oecur in the
Decoan gr anywhere south of Bombsy. They ure omitted from
Captain Butler's list of the Birds of the Decean published in “Stray
Feathepe Val IX., aud Mr, Vidal does not include them in his
LR °fﬂlﬂmgm

) -
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They are as'a rule permanent residents wherever they oceur,
‘breeding from aboul the end of May te the beginning of July, or
perhaps later.”

They bore holes in tho sandy banks of rivers; sides of railway
cuttings, embankments, and such like places, showing o decided pre-
ference for places close fo water. These holes often communicate
with each other, so thut a bird entering at one hole can easily
escape al another, but this is not always the case. T onee found a
small colony breeding in the sides of a well in company thh a few
pairs of the Commou Mynu,

The end of the hole, which is slightly enlarged, is lined wigh fine
grass, roots, feathers, &c.

The egge, four (occasionally five) in number, are pale spatloas
greenish-blue in colonr, nud - sverage 105 inches in length by about
082 in breadth: they ure, thervfore, somewhaut smaller t.han thoss of
the Common Myna.

Dvesa,  May bo duly. " H. E. Barner.
Hyderahad, Sind, .. : i a
Nooweoh, B ”

Baroda, Muy. H. Litlledale, B.A.
Nowapur, Khandeisk, Mareh, J. Dazidson, C.S.

686 i, —THE SOUTHERN DUSKY MYNA.
Aeridotherm malitutionsis; Syfes,

The Southorn Pusky Myna is common along the Sahyadre ranga
and in the adjucent forests.  Mr. Davidson says ;—* It is sommon
in Kunard and in the southera part of the Nuwwiok district along the
ghata, [t becomes rave in the north of the Baglam talooks of that

. (district, and T have nover aven oven un odd specimen ‘whioh kad
erossed the smull mnge diyiding Nussie from Khandeish, I do not
think it ropluces tho Common Myaw.  Tn Kanars the other is quita
as common everywhaore, and even on the Bun‘o( slmtp‘in Naaaio, bath

species ooour, us in Tanna and Bombuy.”

Tt oconrs also in the vie ity of Belgaum. They are permanent
rexidents” whore fonnd, hreoding (during the hot weathor from April
to the middle of Juue. Thoy nest in holes, 1n trees, Rone walls, old
buildings, chimnoys, &

ul
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The nest is a shapeless mass of all sorts of maferinl, grass,
roots, fine twigs, dead leaves, moss, and lichens, lined with fea-
thers, wool, &e. ’

This omnium gatherum iz stuffed into the hole without any
arrangement, about six times as much material being used as it is
necessary, & hollow being left in the contre for the eggs, which are four
or five (occasionally six) in number ; they are usually longich ovals in
ehape, pointed af one end, and average 1419 inches in length by 0°83
in breadth,

They are glossless, pule, spotless blue or greenish-blue in colour.

Indigidual eggs cannot be distinguished with any certainty from
those &f the Common Myna, but as a body they appear narrower and
highter in colour. Mr. Vidal, C.S,, in his Birds of Ratnagiri, states

that the Jungle or Dusky Myna (Aeridotheres fueous) is * abundant
throughout that district, and more especially in the well-wooded
tracts,” but the species found there is generally accepted as makrat-
lensis.  The two birds are very much alike, the only difference 15 that
in fusess the iris is yellow und in makratéensis it is pale-blue, so that
sking nre not distinguishuble.
“887.—THE BLACK-HIEADED MYNA.
Sturnia pagodarun, . X

With the exception of Sind, where it is very rare, the Bleok-
headed or Pagods Myna oceurs more ov less commonly throughout
Western India.

They are permanent residents, breeding from the commencement
of May to the end of July, oreven later. They appear to breed
erlier in Kanara, as Mr. Davidson obtained nests with young on the
15th May. . :

As a mile the nest i= placed m u hole ina tree, but I have
oecasionally found them in holes in stane walls and old buildings.

The nm; consists of a fow seraps of dead lenves, grass roots, &e.,
Tined with feathers or other soft material.  The eggs, four or five in
Wimbey, gre oval in shape, measuring 097 inches in length, by about
OB Yy ead iy, Thoy vary in colour from bluish-white to grwni-‘h‘

L 'l‘hw. ppotless and fairly glosy.
Deasa, Sty Bt A 1egust . E. Barnes.
Necmuefy, June 1o Aughist. De
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Baroda, May and June. H. Littledale, B.A.
Khandeish, June. J, Davidson, C.8.
Nassick Ghats, May. v Do.

Kunara, May. Do. .

688—THE GREY-HEADED MYNA.
Sturnia malabarica, Gm.

The Grey-headed Myna is much less common than the preceding
bird, and appears o be confined to the more hilly and better-wooded
parts of the P'residency. It has been rocorded from Belgaum and
Ratuagiri, and is common along the coast in Kanara in jungles, and
is found throughout the Satpooras in Khandeish. It occurs also at
Mount Aboo. .

I have often seen hirds exposed for sale in the Bombay market,
generally in company with the Black-headed Mymna. The dealers
assert that they come from Khandalla. 1 found a nest containing
four young birds at Mount Aboo on the 10th June, but have never
met with another ; the bird even there is fur from common,

The nests and eggs do not differ in any respeet from those of the
Pagoda Myna.

659.—~THE WIITE-HEADED MYNA.
3 Strrnia blytht, Jord.

1 have never met with a specimen of this bird, but Mr. Davidson,
writing from Kanara, has kindly furnished me with the following
note i—

« Mr. Hume was of opinion that this bird and Malebarica were one
species. 1 am hardly convineed of it yet, though in the cold weather
in Kanara a specimen or two of Blythi is frequently seen in o flock
of Malabavica, aud in the cold weather 1 certainly saw once two birds
flying together, one of cach kind. On the other hand, in April and
May, when Mynas are broeding, all the pairs I bave noticed above the
ghats in Kanura were this species, and in the Satpooras in Khﬂndeish,
where Malaburica was occasionally seen, I never saw 4 specimep of
Blythi.

« | mever obtained the nest, though T saw one fly into 4 hole in 4
very lofty tree in April. Tt scemed to have young, but the

lace
was quite unapproachable,” plac



110 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, 1800
-

692, —THE SOUTHERN HILL-MYNA.
Lwlabes voligiosa, Linn.,

I have never met with this bird except in o state of captavity, but
Mr. Davidson, who hus been more fortunate, has kindly supplied me
with the following note :—

*“ This bird is not at all uncommon in the heavy jungles, both
above and below the ghats in Kanara, Its nests are, however, hard
to find, and T only obtained three; one containing two moderately set
eggs, in the and of April ; the second coutaining three small young
on the 6th May ; and the third containing a single fresh egg on the
20th May, All were in holes in dead trees or branches, pretty near
the top, one being .in a dead supari tree, a most difficult place for
any one to get af.

“The natives told me that the bird invariably chooses dead branches
to build in, but of course this is not proved,

“ The eggs are very handsome, of p rich blue, marked with large
blotches of rusty-red towards the larger end, I have not got the

mensurement now."”

Mr. Hume says the ouly twoeges ho has measured were respec:

tively 1'37 by 0-0 and 185 by 087, -
694 —THE COMMON WEAVER BIRD.
Plocous philippinus, Linn.

This well-known bird is common throughout the district, on the
hills us well as in the plains

They begin to make their nests soon after the monsoon seté in, but
it is not until the middle of tho rains thut many eggs are laid. They
~ gonevally breed in compuny, but occasionally isolated nests may be

found ; but as a rule, T think these are never quite finished ;.u‘. all
events 1 havo never found either ogigs or young in them.

A colony engaged in bailding their aests afords o most intorosted
and dnimated sight; they keep up an incessunt chirping and chatter-
- ’“8!11 the timo they are working. Nests in every stuge of construes
ﬁd‘”%‘,hont at the slightest breese, some searcely begun, others
% ar & Yhtiood ax to huve oggs in thom.

Tha M%mmhnd has been aptly described as retort-shspe s

the Bt poriongi whioh ix attuched to the extremity of » twigs ™

4 - o

‘,;"T‘..’. .-.». o (.xo
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solid : this opens out into a lml.b-like chamber, which i rounded off
at the bottom on one side to form the egg compartment, the other
side being continued downwards in the form of a tube, or spout,
which forms the entrance. At the commencement the birds seem
to work independently, but saon after the solid portion is finished
the pair work together ; this part varies in length from three to six
inches, or even more in length; one bird (T think as a rule the hen)
remains inside, the other flies to the nearest clump of sarpat, or
other coarse grass, and returns with a long strip in his beak and
alighting on the outside of the nest thrusts oneend through; the
other bird pulls it tight, and then pushes the end out, which is
seized by the bird outside, pulled tight, and again passed thro.ugb,
and so on, until tho strip is used up, when it flies off for another.
The method of obtaining these strips of grass is simple buf inge-
nious ; the bird alights upon u stem of course grass, bites a notch
in a blade, the exact depth required, and then catcbing hold firmly
above the notch flies off, tearifig the strip with it; as the edge is
very much serrated, the bird has to consider w,lnch end to pass
through, and it is this that makes it it so difficult to pull & nest to
pieces.

The nest, when half finished, presents a very curions appesrance,
because when the birds have reached the part where the egg com-
partment is to be, they make a strong transverse loop, on one side of
which the entrance tube will be formed, and the egg chamber on the
other,

This has to be made very strong, becanse it will bo used later on
by the young brood as a perch.  This part of the nest takes a ling
time to make, the birds being very careful over it, many nests being
abandoned at this stage, owing to some imperfection in its construc-
tion. If the nest is not properly balanced, und perhaps to assist in
steadying it, they stick small Tumps of clay on the inddo. T Ly,
found as much ns three ounces in six or seven pieces in a nost, hyt
generally much loss than this suffices. To se¢ these picces of clay
properly, u nest should bo cut open, and it will bo scen thyy ulmom,
as soon a8 the bulb is commeneed, tho walls o two Opposite
gre thicker than wsual, forming the foundation of tl I sverse
bar, becoming gradually thicker ax it nears the bottoy,

\ldv:t

If the nest

R
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is eut down at this stage and revursc-d,.it will look Like a baskel with
a strong handle.

As soon as the chamber is finished, the eggs are laid, but the cock-
bird goes on completing the tubular entrance, which is usually about
six inches long, but is sometimes much longer ; one that T presented
to the Society’s collection is twenty-five inches and another
twenty-four ; both of thess are described in the Society’s Journal,
Vol. I1., Part T1., page 106.

A good deal of nonsense has been written about the Baya’s nest :
one writer afirms that it is commenced at the bottom, which is rested
ona leaf; another recent writer describes the nest as non-pensile
when, as every griffin knows, it is a perfeet type of a pensile nest.

Opinions differ regarding the use of the lumps of clay previously
alluded to. A poetical rather than a practical notion prevalent
amongst the natives i< that the Baya uses them to stick fireflies to on
dark nights to light up the interior of the nest ; another theory is that
the birds use them to sharpen their bills upon.

Regarding the normal number of eggs, much difference of opinion
exists, but T went carcfully into this question before (see Vol. IT.,
page 105 of the Society’s Journal), and further cxperience has only
tended to confirm me in my opinion, which is that the number of eggs
is indifferently four or five, as often one as the other.

The eggs are pure, dead, glossless white, and vary a great deal iu
shape and size, but usually they are longish ovals, pointed at one
end, and average 0°82 inches in length by about 0-59 in breadth.

I have myself never met with nests made of any other material
than strips of green grass; but in Ratnagiri Mr. Vidal found them
made of coir, and in this case the nests were smaller than usual.

Mr. Hume and others describe pests made of strips torn from
banana leaves and from the leaves of the date and cocoanut palms

695 —TTE STRIATED WEAVER-BIRD.

Ploceus manyar, Hors.

The Steiated Weaver Bird, although very locally distributed;
CECUrs in magt guitable places in the Presidency, It has not bﬂ_‘“
recorded frop, Ratuagiri, neither did Mr. Davidson meet with it
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Khandeish. Tt is very common in Sind and Northern Gujerat, and
Captain Butler records it from Belgaum,

They breed fowards the end of the rains, when the reeds and
rushes have attained their full growth. The nest is somewhat simni-
lar to that of the Common Weaver-Bird, but owing to its being
attached to the tops of a number of reeds, instead of to o single
twig, the upper portion is much thicker. The tubular enfrauce is
much shorteras arule, All the nests T have ssen have been composed
of strips of grass-blades; although the nest is typically pendant, yet
the leaves of the reeds and rush stems, are often to some oxtent
woven into the body of the nest, affording it considerable stalility,
but thicis T believe more the result of wceident than design. The
eggs, usually three, soldom four in number, are exact comnterpurts in
shape and colour of those of the Common Weaver-Bird, but average

rather smaller.

Deesa (Milana),  Aungust to September, Eﬁ Buarurs
Hyderabad, Sind, P I e S Dt
Belgaum, 5 Cuptain Buther.

606, —THE BLACK-THROATED WEAVER-BIRD.
Placeus bengalensis, Lan.

The Black-throated Weaver Bird'seems to be confined to the more
northern portions of Westem India.

I met with it at Hyderabad in Sind and ay Decan in Northorn
Gujerat.

At Hyderabad T found what T thought were their nests, but have
now reason to think that I was mistaken ; af all cvents, as 1 had no
gun with me, I could not shoot o specimen,

Captain Butler (now Colonel) in Stray Feathers, Vol. VIL, pape
184, records the following note :—

* Not uncotumon about Hyderabad and the conntry cast, and |
have noticed nests of all three species, the present, pRippeasis, way yq,
and bengalensis on the same troe.”” T foel sure that he has mqqe
mistake.

All the nests of Weaver Birds that T have seen on trees at Ty o,
bad were undoubtedly those of the Comtnon Woeover Bird, ynd .nll the

156
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nests of the Striated Weaver-Bird were attached to the tops of trees
or rushes, on the banks of ponds or nullahs.

697 —THE BLACK-HEADED MUNTA.

Amadine malacea, Lin

The Black-headed Munin, within our limits, seoms confined o the
extreme south of the distriet. It is for from common in Ratuagiri,
and is not uncommon among the rice fields along the const in
Kanara, About Belgaum it is 4 common seasonal visitant, breeding
abunduntly, daving the rains; in the sugar-cane fields and amongst
the reeds and rushes that fringe the border of the tanks and jheels,
aud along the bunks of the rivers and nullahs,

The nests, composed of dry blades of grass, lined with finer grass,
are globular in shape, and considering the sizo of the birds, arve very
largo.

The eggs, four to six in number. are of a pure, dead, glossless
white, aud are elongated ovals in shape, much resembling those ol
the Common Munin (Awmading  malabarica) ; they measare 0:6:4
inches in length by about 0°47 in breadth,

Kanara, Augnst, J. Davidson.

699, —THE SPOTTED MUNTA,

Awmading pinotulata, Lin.

With the exeeption of Sind, the Spotted Munin is more or less
common throughout Western India, but is as a rule very locally
distributed.

They are permanent residents wherever they ocour, breeding
during the raine. The nest is very large, of a globular shape, nn-d
is nsnally placed gix or seven foet from the ground, in an acacia
or other thorny tree. The materials consisia solely of broad blades
of geass or bamboo leaves, and it is well lined with fine grass,

The oggs, from four to ecight in uumbor, occusionally more, ar¢
el white, measuring 0°65 inches in length by about 0-45 in breadth.
A in uhally tho case with pure white oggs, they have o delicate
tinge of wy-pink when fresh and unblowi, 3

Khandéivn, Soptosber and October. J. Davidsons €
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nests of the Striated Weaver-Bird were attached to the tops of frees
or rushes, on the bunks of ponds or nullahs,

697, —THE BLACK-HEADED MUNTA.

Amading malacea, Lin

The Black-headed Munia, within our limits, seems confined to the
extreme south of the district, Ii is far from common in Ratnagin,
and i= not uncommon among the riee fields along the coast in
Kanara,  About Belgawm it is & common seasonal visitant, breeding
abundantly, during the rains, in the sugar-cane fields und amongst
the reeds and rushes that fringe the border of the tanks und jheels,
and aloug the bunks of the rivers and nullahs.

The nests, composed of dry blades of grass, lined with finer grass,
are globular in shape, and considering the size of the birds, are very
large. ¢

The eggs, four to six in number, are of a pure, dead, glossless
white, and are elongated ovals in shape, much resembling these of
the Common Munin (Amading malabarica); they weasure 064
inches in length by about 0°47 in breadth.

Kanara, Auwgust. J. Duatidsoi.

G99, —THE SPOTTED MUNTA,

Amading punctulate, Lin.

With the exeeption of Sind, the Spotted Munia iz more or loss
common throughout Western India, but is as a rule very lacally
distributed.

They arc permanent residents wherever they ocur, breeding
during the rains. The nest ia very large, of a globular shape, !l".d
is usually placed six or seven feet from the ground, in an acacia
or other thorny tree. The materials consisis solely of broad blades
of grass or bunboo leaves, and it is well lined with fine grass.

The eggs, from four lo ¢ight in number, occasionally more, #I¢
dend white, measuring 0'65 inches in length by about 045 in broadthe
A.’ W wially the onse with pure whito eggs, fhey have o delicate
binige of miuyepink when frosh and unblown. _

K’mm&-,’.go Seplemhor and Ovtober. J. Duvrdson, (o)
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701, —=THE WHITE-BACKED MUNIA.
Awadina striata, Lin,

The White-backed Munia is not uncommon at Khandalla. T found
three nests not quite finished in a thick folinged tree, in & gurden
close to the railway station. My, Davidson found this ta be the
Common Munia in Kanara, both above and below the ghats, apparently
building every month in the year, muking a small round nest, of
the type of malebarica, composed of grass, lined with materials of
various kinds. The eggs are narrow ovals, and are generelly four in
number, oceasionully five. The nests are generally placed in thorny
bushes, three to ten feet from the ground. A very favourite place is
also among the thorns, tied six or seven feet from the ground, round
cocoanut trees, to prevent people climbing them.

702.~THE PLATN BROWN MUNIA.
Amadina malabayiea, Lin,

The Plain Brown Munia is very common throughout Westorn
India, with the exception perhaps of Kanara. It is o permancnt
resident, and seems to breed the whole year through, The nest isa
rather large loosely constructed sphore, made of fine grase, lined
with still finer grass The eggs, from four to ten in number, are
rather broad ovals in shape, but are subject to much variation ; they
ard of the usual dead, glossloss white colour.

They measure 0°6 inches 4n length by about 047 in breadth,

I have often found nests built in the foundation of other large
nests, such as that of the Tawny Eagle and Common Kite.

704, —THE RED WAXBILL.
Eistrelda ammandeca, Lin.

The  Red Waxbill occurs more or less commaonly, in suitable plucos,
thronghout tho Presidendy. It is common in somo parts of Sind
and in Gujerat, but it is moro rare in the Deccan. They are per.
manent residents, breeding T think twice in the year, once in Fel,.
vuary and Marel, and again in October and November, making 5
rather Jarge globular nest, of grass, which however s very diffo
fo find, as the following nate kindly faraished by Mr. Duvidson q)
show :—



s
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""I']w nests I have generally found on the ground, among
thick tufts of grass oramong veeds. It is composed of the very
finest gyrass, and is very well eoncealed, and the hen slips away very
quictly ; indeed if it was not for the habit the cock has of carrying
long picces of grass to the nest, long after the hen has lnid her eggs,
1 hardly know & nest that would be moere difficult to find.”

Neemueh, Oclober. 11, E. Barnes,
Khandeish, Maref, October and November. J. Davidson, C.S.
Nussiclk, February. s

705 —TIHE GREEN WAXBILL.
Lstrolda yormosa, Lath.

Tho Green Wasxbill is very common on the Vindhian hills near
Mhow, also on the Armvelli range. Mr. Davidson reports it from
tho Satpooras and from the foot of the ghats in Khandeish. Tt
occurs, though somewhst sarely, in the Deccan. Tt has not been
reported from any part of Sind.

They ure us 2 rule permanent residents where they occur, but
wander a great deal in search of food.

They are generally found in small partics oven during the broed-
ing season. I found them breeding at Mount Aboo at the end of
the rains, but T did not take any eggs, os at that time 1 did not
eolleet them.

Mr. Mortimer, who found them breeding at Saugor, has given me
soveral of their cggs; they are broad ovals in shape, measuring 06
inches in length by rather more than 0°48 in breadth.

LIST OF BOMBAY GRASSES,
By Du. J. €. Tasnos, FLS.
PART L
 (Read at the Soviety’s Meeting on 31st March 1590.)
Graminee is an Order not so extensive as it is generally belinved

o h' It ranks third in tho pumber of species, but its inllivithfnl.ﬁ
are ntiibérlomn, The stndy of grasses is 1 subject boset with muny difl

%



BOMBAY GRASSES. 17

culties, the spikelets or flowers, being small, nuy often minute, angd the
glumes or floral parts of the same colour. Hence to distinguish one
genus or species from the other genera or speeies, itis necessary to
examine the number of glunes, their relative size, their position,
their conformation and hairiness, and other minute churucters,
which demand constaut use of the lens und microscope. The sub-
ject is so difficult that, in his Preface to the Flora Australionsis,
My. Geo. Bentham,one of the most eminent English botanists, says :—
“ (rraminea have been the object of special studics of several of the
most eminent botanists, amongst which the labours of “Brown, of
Kunth, "and of Trinius have been the most important. But the
only genernl enumeration they have left is that of Kuuth, who had
not at that time the materials nor yet the leisure to investigate the
synonymy, which had  alrcady become oxecedingly confused.
This confusion has been gradually inoreasing by the large number
of specics deseribed in partinl works, with t that gencral compa-
rison which is especially needeéd in un in which & large
proportion of the species have a very wide geographical distribu-
tion, and: it has become more especially involved throngh Steudel’s
more reeent hasty and careless compilation (Synopsis Plantarum
Glwmacearun).  Nothing, therefore, is now more needed than a
carcful ond judicious “synoptical revision of the whole Order.
Sech aone is now in progress for De Candolle’s Monographs by
my fricnd, General Munro, who has for o number of years made
Girominew his special study, as well on living plants in tropical
and temperuto countrics, as on dried specimens from the principal
horbaria of the day, and in the corrcetness of whose views all
those who have studied the partial memoirs he has publishedys fecl
fully convinced. Without his kind assistance the preparation of
this part of my Flora would have been doubly laborions.  He hus,
ho\\cvcr. giided me throughout, and slthough 1 am far from hold-
ing him responsible for the generic and lp&lﬁﬂ arrngement,
and characters here given, it is to him that T am indebted for many
of them, mld the whole have bocu the subject of diseusgiony
betwoen us,” »

Mr. 4. F. Duthie, Dircetor of the Botanicul Department

. ; ¥ f
Northorn ludis, who hag by tho divection of Governe :

ut, dovoted
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SW attention to Indinn Botany, aud particulurly to the fodder
grusses, in the preface to his book on “Fodder Grusses of
Northern Indis,” acknowledges having received much ussistance from
Prof. Hackel, of St. Polten, Hungary, a great living authority on
grasses,

The study is hampered from want of a general treatize on  Grami-
new, or a book on the Indisn Grasses. Tt is true we have Steudel’s
“ Synopsis Plantarum Glumacearum,” published in 1855 ; but of this
work, Mr. Bentham says the following in the Journal of the
Linnean Socicl_v :—'The last general enumeration of Graminea
was that of Steudel, who published in 1855 the first volume of his
* Synopsis Plantarumn Glumacearum,’ the worst production of its kind

I have ever met with.”
We have also Kunth's Enumeratio Plantarwm, The first two

volumes contain a description of grasses, which is, according to
Mr. Benthah;, fur too husty & compilation.

We have books deseribing almost all the lowering plants and even
ferns growing in Indis and Ceylon, with their drawings, coloured,
hand and nature-printed, but we do not possess a good troatise <‘m.
Tndian grasscs. Roxburgh and Dalzell and Gibson in their respective
Florus describe many Indian grasses, but there are several important
omissions in them, as will be appuarent from the list given below.
Mr. Duthin’s book, alluded to above, isa valuablo con(ribuﬁc.. to
the study of grusses, but he confines himeelf to the fodder grasses of
a part of Indin only, and his descriptions of many genera and species

He has given illustrations of 80 species, drawn by

are very short. %
o valuable

nuture-printing proeess; but. they would have been mor
had they furnished dissections of the spikelets of each specimen.
Anotiwr difficulty in the way of the studeat of Botany is the want
of a good herbarium, as in Caleutta and in various parts of Furope,
where plants are well mounted and namdd. The advantages of an
horbarium nre best known by thase who have had occasion 10 rc.sort
40it. My Duthic in his abovementioned book thus deseribes 10 &
fow words the benefit he derived from the Calcuttu Herbarium =
"n’ anmugl visite to the Royal ‘Botanical Gurdens near (Jult'll_““
Bave heen of much advantage, wore particularly in connection
with the srictly Botanioul portion of this work. In addition to 2%

.
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excellent library there is the splendid herbarium, in which grasses
from all parts of India are largely represented.”

In Europe investigntors receive assistance from many learned
men, but bere in India very few scientists have leisure enough
to devote themselves to the study of grasses, and those who may
have formed these the subject of theirstudy, ure prevented from giving
to others the benefit of their knowledge by their being frequently
absent, or moving from place to place in the distriets, In Poonu,
Mr, Woodrow, Professor of Agriculture and Botany in the College of
Science, and one of the ablest botanists of the Presidency, has for the
last four or five years endeavoured to secure o good collection of
plants ; but his collection of grasses is comparatively very small, some
of which were examined by the late General Munro, Mr. Woodraw
has not been uble to identify the remuining from want of leisure.
Now that Government have sanetioned an annuul grant of Rs. 5,000
for the formation of an herbarium, 1 trust that Mr. Woodrow will
employ skilful collectors fo complete the Poons College of Science
herbarinm.  Dr. T. Caoke, the Principul of the Callege of Science,
who takes much interest in the welfare and progress of the Establish-
ment, will, no doubt; give his valuable support, as he alwuys does.

I refer to these difficulties, not with the view to enhance
the wvalue of my labours, but hecause the very wmention
ofthem will, T am sure, incite ardent lovers of nature to enter
upon the field of investigation better armed und duly pre-
pared. L. moy state hero that those who wish to make new
discoveries  will find many opportunities, as the ficld is not yet
exhausted, for, whilst this list was being deawn-up, T reccived
new grasses, which had not come under my observation before, and
from those very places from which spécimons were formerly sent to
me. It happens very often that peons or other persons sent to col-
lect grasses, not being thomselves trained, gather layge or beautiful
and elogant grasses, not heeding the smaller ones, which probably
graw under their feet or alongside the bigger spocimens.

1 amindebted to Mr. Wroughton, of the Forest Department, Pooyy
Division, who, not being sutisfied with sending me a good collection
of grasses made by his ageistants, himsell suceseded in supplying
e with uikay, some of which are smongst the ravest, Wi, u;nt in
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the distriots he never forgets to gnther for me such plants and girasses as
present an unusual aspect. It is thus that he obtained for me (Viloris
fenella, Roxb., stated by hoth Roxburgh and Dalzell and Gibson to be
rave ; the authors of the  Bombay Flora® saw it only at Surat, but
Mr. Wroughton discovered it in the Poona district.  In a letter sent
to e, he writes to say :—*1 have founed the delicate grass, Chloris
tenella, specimens of which were gent to you, in the Loni Rescrve
on the banks of the Mutha Mulla river, but it is extremely locul
and by no means plentiful. Since I have found it on the bauks
of the Nira riverin great abundsnce. Here it grows very luxu-
viantly. I had to wade through patches which were above my knees
and covered a considerable arvea."

Mr. Madan, Forest Officer, South Thana Division, sent me a valu-
able colleetion of grasses from that locality, and this year e hud the
gooduess to forward the duplicates with' o packet of a seented grass
named podan, gandd, and pandle. This proves to he Andropogan
Hiigelii, Mack., o grass mot mentioned in Roxburgh's Flora
Indiea,”" nor in Dalzell and Gibson's “ Bombay Flora.” When inthe
last rainy scason, Mr. Madan was af Sutara, acting for Mr. Great-
bead, he took the trouble of supplying mo with a great number
of plants from that district, two of which appear to be new
Kpecies.

In the well-prepared colleetion sent by My, Betham of Nassick and
by Mr. Vishnu Mahadeo Tiluk, Ronge Forest Officer, Haveli, there
arc many interesting und rare grasaes, such as Adethraron microphifun,
Paspatum brevifolivm, Eleusine mueronata; and new species of Tripogans
Aristide, Garnotia, &e.

The eollections roccived from the officers in charge of West
and FBast Guzerat, and of the Paneh Mahals, Sholapur, Satari,
aud also from Mr. MaeNaughten, Principal, Rajkumar College,
Rajkot, and from Mr. W. A. Talbct, of North Canara, ave equally

_ interesting. X

My thanks are due 10 all of these gentlemen and to Mr. M. M.
de Souza, attached to M. E. the Governo's establishment, wnd 10
Mr. 3. M. de Souza, to that of the Superintendent of Mauhabloshwar:
for their cantributions of grasses from thaf hill, and also 1 the Rev
C. X. d"Abre for a fuse plants from Goo



BOMBAY GRASSES. 121

These collections have afforded me convineing proofs that there
is still ample field for rescarch und exploration, and those students of
Botany, who may think of devoting their attention to the study of
grasses, will certainly reap a large harvest. The examination of
these contributions has also enabled me fo form a general idea of the
grass vegetations of this Presidency, excepting Scinde,* especially
of fodder grosses, and to furnish u reply to a reference received by me
from the Director of the Land Record and Agriculture on the
subject,

I am also much indebted to Mr. Duthie for valusble notes with
which he has favoured me regarding some specimens of grasses
which were submitted for his opinion in September last. Moreover
he generously offered to send doubtful cases to Prof. Hackel for his
identification.

In the preparation of thiglist I am much indebted to Mr. Shuttle-
worth, Conservator of li:oreste, Mg PRl throﬁgh whose kindness
I was able to obtain the abovementioned very useful collections
of grasses in the various districts under his charge, I am grateful
indeed for the ready assistance he kindly gave me, and for the trouble
he took in writing to all of his assistants and recommending them to
send me grasses, :

Not being acquuinted with the Counseryator of Forests, 8. C,
I refrained from writing to that gentleman, I am sure he would h“.e
likewise assisted me with contributions from the districts under his
charge. # . X

I have to convey my speecial thanks to Mr. J. M. Campbell, C.5.
Collector of Panch Mahals, who, on learning from me that T had taken
up the subject of the study of grasses, encouraged me to carry IO
on a more extensive plan than I had intended, aud wrote to Mx.-.
Shuttleworth to obtain for me through his nssistants materials from e
Circle, He ovinced so much interest in my endeayours a}“ anspite
of his being very busy with his own arduons dutics, he earried on Rors
short time a correspondence beween himself and Mr. Shuttleworth on
one side and myself on the other. e even assisted me in obtaining
from different officials of Khandesh, Rosha-grass and its oil, about the
quality of which T had some doubts. Mr. Campbell has done this

L ! h-\'o eeen n fow from this pluce.

16
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not 80 much ouf of friendship towards me as one might suppose, but
with the view of rendering me assistunce in my study. His desire
of encouraging scientific and literary pursuits generally in  this
country, he himself being an ardent worker, is woll known,*

In writing this Catalogue I have arranged the genera in accord-
ance with the Genera Plantarun of Benthum snd Hooker, the
species being placed under cach genus according to their affinities as 1
understand them. After the scientific names of the grasses in thelist,
I have copied the Vernacular names of almost all the grasses which
were attached to the colleetions reccived from the various districts
of the Presidency, to satisfy the curipsity of the reader. Tt is gene-
rally thought that every grass should have o name. This i an crror,
for very few grasses are known by their proper Vernacular names.
As in European countries, soalso in Tnudia, the same plant has dif-
ferent names in different provinees, nay even four or five in the same
provinee or village, and the same name is not unfrequently given to
a variety of plants and great many names fo the same plant, e. 7., the
Vernacular name of Payen is given to Audvopogon intermedivs, A,
odoratus, A.portusus, and A. annalatus, probably because they re-
semble each other, nnd have all their severnl spikes congested at the end
of their culms, Vernoculsr names are often invented to please the
Salih, or to impress upon him the informer’s knowledge: thus we
have Kali kussal, Panro kussal, Jungli kussal, names given to grusses
belonging to various tribes and genorn, without any affinity, merely
becuuso the plants named am endowed with long awus. The fragrant
roots of an dndropogon vumed Khas-khas aro known all over India,
but the plant itself has different names in different provinees ; of
conrse, rice, nachni, bajri, jnwari and kodra are well-known, but there
are several varieties of other cultivated grain plants, such as Panicum
miliacion and P, miliare, some of which even botanists themselves
find it often difficult to distinguish by their Vernacular names.

* Lupologise for my acknowledging with gratitude the kind assistance rendered
me by the gentlomen above mentioned, s it i not uenad to do go in o paper like
this. 1 dewm it my duty to couvey publicly my thauks for the favours received
Bince theve notas wore written, Govervmoent bas pased o Resolutjon directing the

thres 00‘-"““0' Parssts to papply e with specimons of praases from thesr
respoctive cirulegy.
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Bamboos are well known to people who work and deal in them
in different districts, but even here the names vary in each
province.

The names given are often fanciful to please the Sakib, as stated
above. 1If, alter the lapse of some time, the man be asked, he will
give you a different name from what he had done pre-
viously. The names of some of the grasses written in the dupli-
cates received this year are not the same as those which were sssigned
to the same plant last year. For these reasons I set very little
valne on them. For there is no certainty that these names before
being attached to each species were verified by au intelligent person.
Mr. H. C. Duvidson, of the Revenue Survey Department, has collected
grasses und herbs which grow in Alibagh on the fields amongst the
rice, bujri und other food grain crop. After drying and mounting
them properly, he attaches to ench speeimen o paper inscribing in
fow words the uses and the Vernacylar names after due enquiry. It is
only by such means that we can uscertain the true Vernaculur names,
and render them useful to those who are desirous to know, and thus
indirectly promote the advancement of the science of Botany. Tt is
thus that their value in tracing the history of the plant may be
enhanced. By the method adopted by Mr, Davidson we have before
us a specimen of & plant with its well ascertained Vernaculur
name.

As to the Sansorit names*they are not more reliable than the
Vernucular ones, being founded on Tess ascertained observation and
deseription of the essential characters of the plunts.

In regard to the uses of the plants, T have made use of the
ghort statements of Mr. Duthio made in his * Fodder Grasses of
N.-W. India” and of Mr. Fergusson in his * Catalogho of Ceylon
Girasses,” especiolly whets my information did not differ from those
stutements. \

Finally T submit this Catalogte, which for abvious reasons cannoy
but be brought out in purfs, to the kind spprecistion of - this
Roviety. '

Additions and corroctions, which muy bo made, and advie pro-
ferred, will be received with thanks
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GRAMINEZA.
Tripe— PANICACE A,
‘Sus-Tri1BE-=PANICE X,

Genies—Paspainm.

P. Kora, Willd., Roxb. F/ Ind. I, 278, 279 ; Dalz. and Gibs,,
Bomb. Fl,, Suppl. 97.

This is_probably the wild state of Paspalum serobeulatum. Tt
grows in all districts, bat not in abundance.

P. sorobiewlatum, Linn.

Vern—~Koda, Rodra, Harik, Pakodi, Pakod, Cultivated all over
the Presidency. The following is reproduced from my work, “The
Useful Plants of the Bombay Presidency,” which forms part of the
20th Vol. of the Bombay Gazettory :— “ Several varietios of this grain
are mentioned by the natives, the differences in them being probably
due to differences in the soil, method of cultivation, &. Tywo sorts

are, however, well known : the wholesome and the unwholesome. The
former is smaller and paler than the latter, and goes by the name of
pakodi or karik in the Konkan. In Goaif is called Pakod. The unwhole-
some variety is called dhone or majari, harik in the Konkun, and
mana kodrain Gujarat. Tn Sanskrit it is named Kodrara (injurious).
The grain is said to be the only poisonous part of the plant. Althuugh
the two prineipal varieties have been styled respectively wholesome
and unwholesome, the arrangement. is only one of convenience, for
all the varieties are, as a matter of fact, more or less poisonous, and
the highly poisonous seed of one locality, when sown in a different
soil from that which produced it, may yield a greain whose properties
have become either modified or intensified, according to the peculia-
rities of the localities.” ’

Kodra grain is a common article of food with all the poor people in
India. They prepare it by maceratin git for three or four hours ormore
iﬂlmtory solution of cowdung, when the scum and the deteriorated
grain which rise to the surface are separated and the good groin
removed und spread ont in the sun to dry. This process is u-pented
" lmsnmy poison is suspected to remain iy the gruin. Boiling
does oy “ntirely destroy the poison, but if the rain kept for o

s grain is kep
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number of years, its poisonous properties are found to diminish,
When required for use it is ground in stone mills, and then
pounded and winnowed, which process separates the different layers
of the testa, and leaves the grain fit for use. Kodra is more readily
cooked than common rice, and it is very extensively used in the Kon-
kan as also in Gujarat, by men and cattle, mixed with whey, the latter
being supposed to have the power of neuntralising its poison. Not-
withstanding all precautions, however, cases of poisoning do ocea-
gionally oceur, though they seem rarely attended with fatal conse-
(uences. Surgeon-Mnjor Pil'i(‘, who has described a case’ of Kodra
poisoning (ride “Transactions of the Medical and Physical Society of
Bombay,” 1869, No. 9, New Series,) thus enumerates the symptoms :—

“ Unconsciousness, delirium with violent tremors of the muscles,
pupils dilated, pulse small and weak, skin cold and covered with
profuse perspiration, and difficulty in swallowing.” No mention is here
made of vomiting, which is one of the earliest symptoms. Fourteen
persons belonging to four indigent. families were taken to him suffer-
ing from the sbove symptoms, which had come on about six hours
after the Kodra had been eaten, and in extreme cases had lasted
eighteen hours. All the persons recovered under emetics, stimulants,
warm clothing and heat applied to the surface,

It will have been remarked by such members as belong to the
Meldical profession, that the symptoms given above are much like
those of poisoning from datuya, except the tremors, which are not
met with in the last.

The regular use of Kodra seems to establish a sort of toler-
ance of the grain; but it is believed by people that if partaken with
black pepper, even by habitual consumers, deleterious effects soon
show themselves.

The evil effects of unwholesome Kodra are far more severe in
cattle than in man, due né doubt to their eating the grain, husk, &,
also to the asbence of vomiting, an effect that almost slways takes
place in man. It proves fatal in quantities of about fwo and a hq)g
ounces to such large quadrupeds as horses, cows, &e. {more 5o to 1},
former), and has also been known to kill buffaloes, goats, anq asses.
The active principle that produces these fearful effects L4 not, as
far as 1 am aware, been yet ixolated. Messrs. Duthie g5q FLlilor
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(Field and Garden Crops) attribute them to a ferment supposed to be
generated in the grain, Drs. Pirie (L ¢.) and Bonavia of Luck-
now (Ind. Med. Gaz.) to a kind of fungus, whichsubsequent observers
failed to detect. Dr. Lyon (Med. Jurisprud, for India) classes Kodra
along with Darnel (Lolium femulontum) wnd Lathyrus sativus as a
cerebral poison, and does not mention any fungus as being present in
the grain.

Natives have various antidotes for Kodra poisoning. The most
usual ones are gruel made of the flour of wrid {(Phaseolus radiatus),
the stem of plantains, which is rich in tannin and alkaline salts, the
astringent juice of the leaves of Psidium guara oy the leaves of
Nyctanthes arbor tristis. Whey has been mentidned before, It is
used in Damaun and the neighbouring villages.

P. minutiforum, Steud. Syn—Gram 1, 17 ; Benth., F1. Austr.
7,461. All over tropical Asia. My specimens are from Poona, Nas-
sick and Thana, where it is very common, It is eaten by cattle,
especially when green.

P. brecifolivm, Flugge; Kunt. Enum. 1, 48, Panicum fteni-
Sorum, R. Br,

Poona and Nassick, not common; also in N.-W. India and Austra-
lin. Uses as fodder grass unknown. .

P. costatum, Hochst.

At Mahableshwar and Lanowlie: at the latter place not uncbm-
mon under the trees in the place known as Lanowiie Woods. It is an
elegant grass, $—1 foot high, with horizontal secund branches:

Erwerroa, Humb, and Kunt.
E. annulata, Kunt., 1, 735 Paspulum anmelatum, Trin., Sp. Gram,
t. 133. It is rave, but is found at Chowpatty (Bombay), .North
Kanara, also all over India, Ceylon, and Australia.
Isacuse, R, Hy.
L australis, R. Br. Prodr. 196
Panicum atrovirens, Trin., Kunt. Enum, 1, 127.
L. antipodum, Spreng. Syst. 1, 314
N“:M-Pmﬁn or Dawrra, Mez (Mount Abu). Common in Pm:;:-
".“Vl‘n‘:“‘% Ghauts, and Guzerat. Also in other parts of Indin,
Srionnd Augtealia, Tt grows in fields destroying the erop®
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L elegans, Dalz. and Gib., Bomb. FI. 291.
Vern.—Doonda. Not seen by me.

1. Dispar, Trin., Sp. Gram., t. 86,

Is this Dalzell’s . elegans 2 Uses not known.

Paxrcum, Linn.

P. sanguinale, Linn,, Kuut. Enum. 1, 82.

P. Lgyptiacum, Retz. . (A variety of the last). Milium sanguinale, *
Roxb., FL Ind. 1, 315.

Verno— Fakri and Fakria. Tt is common ull over.

P. viliare, Retz., Kunt, Enum, 1, 82.

Vern.—HKurad, Sicka. A variety of P. sangwinale. Common in
most warm countries,

P. commutatin, Neesin Linnes.

1s it a variety of P. sanguinale 2

P. cagrgatum. Roxb., Fl. Ind. 1,282, First describad by Roxb.
as n distinet species.  Dalz, and'Gib., Bomb. . 291, not scen by
me. Is it a variety of P. distackyum 2

P. flacidum, Retz., Obser. 1V, 15; R. Br. 198.; P. brizoides, Trin.
Sp. Gram. t. 1585 Roxb., F7. Ind. 1,293.

Dalz. and Gib., Bowb. FIL 290, 1t oceurs in Poons, Surat and
throughout India and tropical Asia in general. Common on the plains
ar.? even on low clevations on the hills. It is reckoned a good
fodder for cattle. The graiy of this species, which is by no means
scanty, is eaten by tho poorer classes, and especially in fumine times.
It extends to Australia, and there it is found that its panicles
lie prostrate from the weight of the grain.  Prof. Church found that
the fibre of this species is much more indigestible than that of any
other. Tts chief constituent is fat, or oil.

P. fluitans, Retz., Olscr. TIT. 8 ; Kunt, Enum. 1,78 ; Roxb., 71,
Tnd. 1,294 3 Daly. and Gib., Bomb, FIl. 290,

P. trncatum, Trin., Sp, Grum. t. 68,

Vern—Pet-par (Bowb.) ; Dysse (Telling ; name.)

It is found in Poonn near water-conrses and in moist situations,
also all over India, and in the tropics of both the hemispheres, 1,
not common.

P. erucaforme, Sibth., K, Graca. 1. 59 ; Kunt. Enuy, 1,78
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P. caucasicum, Trin,, Sp. Gram. t. 268,

Vern.—Shimpi, wag-fakt. Allover Bombay but not common ; also
in other parts of India. Eaten by cattle; considered to be a good
fodder grass, but it is rather scanty.

P. prostratum, Lamb Ilustr. 1, 171.; Trin, Sp. Gram. 184,
185 ; Dalz. and Gib., Bomb. FI. 200,

Vern.—Sarpur, Chaurila, Common in Poona, Guzerat, Surat, and

. throughout India, Africa, the West Indies and Australia. It is consi-
dered as a_good fodder grass, and produces a considerable quantity
of grain which iz eaten by the people in times of scarcity. Cattle
are fond of it.

P. lelopus, Trin. in Spreng. Neue, Entad., 11, 84; Trin., sp.
Gram. 183,

Urochloa pubescens, Beauv. Argost.

Uroehioa panicoides, Beauv. 52, t. 11, fig. 1. Dalz. and Gib., Bonib.
Fi. 290. '

Vern.—Kuri, Kuria. 1t is reckoned to be a_good fodder grass for
both horses and cattle. The cultivated parts of the plains abound
with it. It extends even to about 5,000 feet on the Himalayas.

P, cimicinum, Retz. Obsy. TI1. 9.
Milsem eimicinwm, Linn., Mant. 184,
Urochlon cimicing, Kunt, Gram. 1, 31; Dalz. and Gib., Bomb. FI.
289. Tt is found all over India. ;
L. distackhyrwom, Linn. ; Kunt. Enum, 1, 91.
P. subguadrifarivm, Trin., Sp. Gram. t, 186.
 Vern—Motia. Tt is found in Damaun, Poona, and is scattered all
over India, the Malayan Archipelego, and Australin, but rare. ]t.iﬂ
said to be cultivated in Australia for fodder, which it produces i
large quantity.
P. colopum, Linn,, Trin., Sp. Gram, t. 160.
Oplismenus colonus, Kunt., Enum. .1, 142; Roxb., #L. Ind. 1, 296;
Dalz, and Gib., Bomb. FI. 291.
Vern.— Boour, Shama, Sarvank, Pacad, Tor, Todia, Jiria. Common
all oyer Indin, Australia and many parts of Amerieca.
It i highly valued us an excellent fodder grass, Tt s even found
on the Himaluyns, It grows onwell cultivated or rich soil. It i8 much

relished by eattle. Tts nutritive qualities are enhanced by it5 grain,
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which yields in abundance. The grain 15 said to be sold in the
bazaars of the N.-W. Provinces, and is much used by poor Iindoos on
their fast days, but the higher classes do not et any value on it, and
climinate it from rice, with which it is often mixed by the dealers.
Its succulent stems are said to grow from 2 to 8 feot in Australia.

P. Crus-Galli, Linn., R. Br. Prod. 191. Trin, Sp. Gram,,
t. 161,162 ; Oplismenus crus-galli; Kunt. Euum. 143 ; Dalz. and Gib.,
Bomb. FI.292.

Vern.—Boour, Puacad. Common weed in most hot and some
temperate countries. It is similar to P. colonuwm, but  conrse.
The grain 35 not considered to bo possessed of good nu-
tritive qualities und is mostly consnmed by the poorer clussos.
It is sown in the N.-W. Provinees for its grain, and in Rajputana
used na fodder. Tt thrives woll in Anstralia, T America it is highly
estoemed under the name of * Barn Yard Grass.” In his “ Re-
port on the Agricultural Gmmscs of 1o Unitod States” Dr. Vausey

writes: *It is greedily caten (at Mobillo, U. 8.) by horses aud cattlo
v and makes 1 hay of good quality. Tt is justly regardod os an
« exeollent grass, purticularly bofore it ripens its seeds.  In Lowisiana,
« Mississippi and other States, it is mowed annually and yields ws
“ much as four or five tons of hay peruere. Two cuttings are procur-
“able cach scason when mowed as soon as it begins to bloom. It
 je eeods the ground, and requires no eare savo protoction from live-
“glock.  Cows und horses aze very fond of if, green or dey.”

P. peticerir, Trin, spec. Gram. ¢ 176. Tn Poonaund plains of
Northern Indin.  Rare. Cattle eat it. Tt is u good fodder. A

P. myosuroidos, R, B, Prod. 189,

P. angustum, Trin., sp. Gram, t, 334 .

Vorn.—( Kora-Lom.), Pokalia, Didhina, musa-punchi, suphethar. 11
grows in Alibagh sud on low wet ground. Tt s eaten by oulilo witly
rolinh ; it also grows in Qucenslund in Australia 4

. dwynres. Lam.; P. inferupton, Willd,, Kunt. Eouni 1, 86
Roxb,, FIL Zud, 1, 286, '

Vora —Pnkdm- Not mwommoﬂ in Tbﬂﬂl’ Konkan, Ceylon. 1
warm wel R‘hﬂlll“ I i not o good ‘ﬂdd"m In Anstr; alin, boy.
pvor, it v conaidered to by autritions 1o eafile.

I, antdotale, Rete, Kunt. Enum. 1, 120,

1
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Vern.—Git, Sera, Male, Shamplha, Gharvam  Ghamar, Girne, Mani-
grur, Baru, Barwari, Barigagh.

It is a coarse grass, not generally considered to be a fairly good
fodder grass, but iz used when superior qualities fail. Mr. Cold-
stream reporting from Hissar states that it is grazed only when green,
as it afterwards becomes bitter or saltish, and poisenous to cattle.
" Tta smoke has the reputation of a disinfectant in small-pox and in
healing wounds. In Madras it is used in throat affections. It
exiends to y . Australia.

P. yepens, Linn., Kunt, Enum, 1035 Roxb., FL Tud, 300,

Vern—Borod. 1t grows allover Bombay and Northern Indiu, and
extends to Coylon and Australin. It also occurs in N. Africa, South
Europe, and on the coast of Brazil.  Both horses und cattle relish
it as a good lodder grass, Roxburgh states that cattle are fond of
it. Mr. Fergugon in his “Grasses of Ceylon™ says i— It ia
indigenous to Furope, Africa, Asin and America, and in Ceylon
grows equally well in the dry sandy soil, us it does in marshes
or water, its long creeping underground stems enabling it to endure
the hot dry weather. Tt is one of the most difficult plants to get rid
of once it establishes itself in any Iocality, and in this respect
rescmbles the Triticum repens of Europe. It is found from the sea
up comst to Newern Eliya, and is a common weed on some coffce
estutes.”

P, Roxburghii, Spr. Steud., Syn, Gram. 98,

P, tenslluin, Roxb,, FL Ind. 1, 309.

T am unable to describe it, us it is only marked in my note-
book as having been seen on Malabar Hill some five years ago.

_ P. hermaphroditum, Stend., Syn. Gram. 1,67 ; Benth., Fi, Austr,
VIIL., 485.

Vorn.— Pokelia, Thana, Konkan, and Poona, Uses not known.

P. radicans, Retz. Obs, IV. 18; P accrescens, Trin., Spec. Glum.
£ 88 ; Stond, Glum. 1, 87. From the Callection in the Poona Science
College.

P duconpositum, R. Br. Prodr. 191, Benth,, FI. dustr, VIL 489.

P-;Nfildomm. Roxb., FI. Ind. 1. 307,
“0=Baruli and Kilus-nar, Roxb. Not uncommon in Poon#,

Lanowli and utsntiy
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P. plicatwn, Lam. Eve, 1V. 736 ; Trin., Spee. Gram t. 223,
P. Nepalense., Spr. Syst 1, 821, Dalz, and Gib., Bomb.
Fi. 291,
2. plicatwm, P. costatum, P. nervoswm. Roxb., Fl. Ind. 1,311,
Parel and western side of the ghats ; alsoin Ceylon up to an eleva-
tion of 2,000 feet,
P. montapusi. - Roxb., FL Iad. 1., 313; Kunt. Eoum,, Plant.
1, 126.
Ver. Lalket.
"Thany, place named Khardi.  Dispersed all over India as far as
5. Chinn Uses not known.

(76 be continmed.)

DESCRIPTION OF A NEW MORPHID BUITTERFLY
FROM NORTH-EASTERN INDIA.

By Lioskr v Nickvinne, FES, M ZS., &
With Plats O,
STICHOFHTHALMA NURINISSA, 0, 8.

Hasrrar: Bhatan,
Expaxse: &, 9410405 9, 45 to 50 inches.

Deserrerion ¢ Mane. Udvensiog, dofh wings differ from those of
S, nowrmakat, Westwood, from Native Sikkim* in the 'gwnnd'wbm'
being of s much brighter shade, red chestuut instead of fuscous
chestnut; in the broad fulvous outer band extending nﬁnmp"’
edly from the middle of the costa of the forewing to tho anal angle of
the hindwing, being twice ns broad on the hindwing and not =)
wardly bounded us in 8. nourmahal by V-shaped markings, puish
ure ohsolete, being reduced to obsolescent small rounded dots placed
ou the internervular folds. Uspemsiow, Goth wings also with the
ground-colour much lighter and brighter, the subbasal black line
inwardly, and the diseal black line outwardly, margined by pale

* Mr. A V. Knyvett i obtajved thres males avid o fumale of thin wpocies in
Native Sikkim fwo years vunaing in Angost : it ban wlso oo recorded from Borues.
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greenish of o duller and less rich shade than in S, wewrmalal
Feymare differs in precisely the same way as the male, and in addition
lius the white spot at the apex of the forewimg ou the vrpersipe more
than fwice as large.

Deseribed From numerous examples capfured during the last three
or four years in Bhutan by the vative collectors of the late Mr, Otto
Maller and Mr. A. V. Knyvett.  Having lately had an opporfunity
of examining the true 8. sowrmakal iu the latter gentlemun's col-
leetion, 1 am able to deseribe the Bhutan species. The differencee
given ubovs i the coloration and wmarkings of the two species
appear to be perfectly eonstant.

For the benefit of those who do not understund  Arabie, 1 may
note that. Nur-mabal means * Light of the House™ und that Nur-i-
Nissn i¢ “ Light of Women.

PREIISTORIC BOMBAY.*

Twose who have walked about Bombay with their oyes open
during the last twenly years must be struek with the changes which
have taken place during even that short punod und which are tend-
ing entirely to alter the physical aspect of the island. Ax more
housea are built, and more rouds constructed in a space limitod by
the waters of the sea, what is eloscst ut hand will be tuken to furnish
the materials of which they are to bo made, and the ground on which
thoy aro to &tand.  So it ix that we now soe on all sides our hills

ﬂ-, bdnglcvoued our hollows raised, and our foreshores reclaimed, till

' u,m,,; ‘mmug wy whessbars of llzo Smrel_y. fnaanineh av
Ml Turm, tho renult of the rosearched of wich wmen we Auinty
Mkitt, ool Pantord, eotlocted from n large numbor of feehmics!

Biooa
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the whole 3sland bids faiy soon to be o Hat oval, yaised only a fow feet
_above the sea,  Then, when Lord M acaulay’s New Zeulander, educated
into n cold-weather globe-trotter, arrives from the ruins of London
Bridge at those of the Apollo Bunder, he will heur with wonder of
Mulubar Hill and Back Buy, and nsk with incredulous surprise how
they could ever have existed, or, having existed, whither they have
disappesred.  He will not however be in the plight of the traveller
of the Fastern fable, who, on revisiting the sume spot at intervuls of
a thousand years, and finding it, now o city, then o lake, and uagain
an arid waste, was informed by the inhubitants on each oecasion that
it had always been os he then saw it.  For, of the changes now iu
progress round us, the history will be preserved in many written
rocords.

But T am to speak to you to-duy of changes far greater than those
now in progress, cffected in the ages before there were any men on
carth to write their rocord. Tlow then, youm ask, can T know of
them?2 Well, T frankly admit T canunot Aworr, in the sense of ahw-
lute certainty. But what is there wo ean so know? Even in
matters of history, we are liable to be misled or misinformed through
the partiolity or ignorance of the human historian. This risk at
loast we eseape in dealing with prebistorie fimes,  For, as to them,
~ there lies at our feet a book, written by the hand of Nature, in letters
that_cannot lie. True it is, we can open only n fow of its pages, and
po@a]blv may misroad the ohnmctcra wo find traced cven on these.
But that is the misfortune of the reader, not the fault of the writer.
The wholo truth is there, if wo can decipher it, and one or two of
these pages T ask you to twrn with me to-day,

But before we do so, see how just 4 motaphor is that of the book,
You all know that this globe of the earth which we mludnt is ot a
homogeneaus mass from the surfuce to the mﬁpodu, ﬁoi' ‘@ven all
aver its surfuco,  The solid constituents of ttl‘uﬂﬂ?n@? ownpucd of
difforent rocks, arranged one shove the other i}l lh)'m or “strata,”
liko the leaves of n book, and, like the leaves 0“ mk always iy
the samo order, In somo pluces some of tho strata mny be missing
ax somotimes puges from o book. Bul, yon nover find the order
of the strata veversod.  You nover, for instance, find the ohalk below

the donl, nor the coul below the old red sandstono, Uny more than i
1
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a book you find the second leaf before the first, or the third before
the second. Though, digging through the chalk; you may, in some
places, reach at once the old red sand-stone, without pussing through
the intervening conl, just as, in twrning the leaves of & book, you may
find the third leaf next after the first, if the second has been

omitted by the binder.
Then, you know that from bencath this solid crust a mass of

molten rock here and there finds a ‘vent in voleanic outbursts, and
stroams over the surface in lava flows.  OF these we shall have more
to say in discussing the origin of Prehistoric Bombay.

But first I will ask you to take a glance at Bombay us she is.
Standing on the rocky cliff, near the flagstuff where the English
mails are signalled, on the east face of Cumballa Hill, near the
north end of the ridge, you get, on a clear day, a fine view of
almost the whole island, and see that it is roughly not unlike my left
hand held towards you with the thumb and forefinger extended, and
the other fingers closed. The forefinger is then the eastern side of
the island, ending southward in the longer prominence of Coluba,
while the shorter ridge to the west, ending southward in Malabar
Point, is represented by tho thumb. The space between them is
Buack Bay, while the Flats extend over my wrist to where the islud
onds at Sion on the cast and Worli on the wost, about a third of the
way up my forearm.

Now look back along the ridge near the north end of which you
are standing. You seo it rises precipitously from the sea at the
south end at Malabar Point, whence it gradually reaches un plovation
of about 200 feet, and, with the oxception of the depression through
which the road passes from the Gowalin Tank to Breach Candy, it
runs almest continuously for about miles, till it ends prmipitumi]y
to the north at Mahaluxumi. On the other side of the Vellard, it
visex aguin at Love Grove, but is agaiu breached by the depression
~at the f’umping Sfation, through which the muin drain flows ({u'-
Oy the other side of this, it rises ngain in the Worli ridge, which
w‘wpi!ﬂuﬂ)' to the north in theinlet of the sea at Mahim Bay,
‘h. l shore of which form= the sands, 0 well known to eques
'mﬁWugtlm porthern limit of our island on the west.

North of the bay, howeyer, the rocky ridge rises yguin at Bandors,
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in the island of Salsette, and is thenee continued, with similar
interruptions, northwaurd ulong the coast, past Versova, Myr Island,
Dharavi, and Bassein, to Aroalla,

This ridge on which you are standing then iz part of a great sea wall
of solid rock, here some half mile thick through from east to west,
which protects some 35 miles of the western shores of India from
the encrouchments of the sea.  Here and there, we have seen, it hos
itself suffered from the inroads of the waves. But how well it is
calculated to withstand their fury, even during the onslaught of the
S.-W. monsoon, to which it stands full exposed, you can =ee if you
examine the rocks around.  As the quarry-men at work below will
tell you, they are 5o hard as to be incapable of ¢ dressing,” and.
require the finest steel-pointed crowbars for the making of the holes
in which to put the blasting churges by which alone they can be
rent.

Now, look again at the ridge on which you are standing. Through
its whole length, you see, it rises precipitously on the esstorn side,
but slopes gradually to the west.  The reason for this you will find
presently, when examining more attentively the strata exposed by
the operations of the quarry-men aforesaid.  You will then see that
these strata are not lnid quite horizontally, but are tilted at an angle
of some 15° from east to west, Yet they are all parallel to each other,
so thut the tilting foree must have been applied toall alike, after they
hud been formed.  This filt, or © dip,” as it is technieally called by
geologists, by unequally exposing the strata on the deelivity to the
action of the weather, hus caused the gradual slope to the west.
But before proceeding to a eloser investigation of the struc-
ture of our island, let us look over its surface from our post
of vantage. At our feet lies a flat expanse of low ground, some of it
evidently below the lovel, of the sean outside, which is exeluded by
the causeways at the Mahaluxmi Vellard, Worli, and Sion, Tt
strotches from the base of the western ndge on which we stand,
castward, unbroken by any eminence, till it reachos the chain of
rocky hills thut mark the castern limit of the island at its northern
end.

This level plan, between the two lines of raised yocky gronnd on
ite west and east, ia evidently of different formm'ions; for
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you sce the southern portion, extending a short distance inward
from the shore of Back Bay, over the quarters of Girgaum
and Khetwady, i covered with & deise growth of cocoanut pulms,
indicating » sundy soil ; while the bare trecless rice-fields, stretehing
away northward, show that we here have elsy, till pateh of sand
oveurs aguain in the extreme north, as shown by the cocoanut palm
groves that follow the curve of the Bay at Mahim,

A nearer though still superticial look at the suil in these places
will show that the sandy portions are full of vemuins of sea sholls,
proving their marine origing while remuins of vogotution  and
estuarine shells in the cluy portions show that they ure formed of
the mud deposited by tidal crecks.

But before descending to exmmine the Flats, look right aeross the
island at the chain of rocky eminences that form its castern shore
towards its northern end. These, though not so ligh as that on
which we stand, nor so unbrokenly continuous, yet scem to p:u'lukv
of its general characteristies. Thereis the saune ridge shape, wnd
the ridgos lie in the same general direction, morth and soutl.
They also, like the western ridge, are steep on the eustern faov,
but decline gradually towards the west, and if you cross the ishand
and cxamine the quarries there, you will find it s for the oo
reason.  You sce, too, regarding tho castern line of cminenee 18 0
whole, that, like the wostern, it is, genorully speaking, b'sher
towards tho north than the south, whore, indeed, on the Eastern
caast, the rooky shore from Nowroji ITill to Golaba Point i maised
very little above the sett.  The romson, no douht, is the same, T
that the portion most exposad to tho sen and ‘weather, especially
during the 8.-W. monsoon, is most worn awoy.

The fact, however, that the Towest purt of the eastern yidge it
Coluby hasbeen worn so mueh lower than the lowest part ol the western

- ridge at Malabar Point, while the castern ' ridge is neither so cons
 finuons nor so high as the weslern, shows that the rock on the
‘; ” , though partaking of the samo general characteristics 4 that
'“ ¢ woat, is of n textare loss suitod to resist tho action of the

OMNE. | This our friends thoe quarsy-men would scow. (0 1y i
““\YWI, 1hit the Sewri stono ix good for building, as it "
“utto. what form they  plewsc ; while the Walkeshwar S0%°
Yikbse— 0

I
1"

Y
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nseless for building, s« it iy s hard thut it chunot be eat, and. will
anly Dok in such divection us jtsoll chooses.*

But befors we proceed fo & more detailed exnmination, mnd:ng

up here yet another moment, let us try to picture what would be the
seant, wero witor spread over the surfucse sow ‘ocenpied by the flat
plain below wa. T voquires 1o violeut effort of the mmgmum to
seo that if the artifieial daws ut the Vellard, Worli, and Sion cause-
ways, sl the natural harriers formed by ﬂm huapmg of sand-banks

at Makim and Back Bay wore removed, o us fo froely , admit thp"

woity only: the higher points of those twa ulmns of rocky cminences

ont the mmt and wm wonld. vampe mbmemnu "But ﬂm ;soil tlmu

now conpesis 1h
vlt;pmiw&u tﬂt hy ﬁdxl.l cmok' ' l’

N ’
mn on cbo m _w.x ;
oIl i pusrith of g
amther TockEs on m
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ialanid ut  which way-farers, after fording the lnst creck, wushed
the mud from their feet before entering the town.

This single island of ours then, only two hundred years ago, was
a group of av lenst seven distinet islets, and in the ages befors
that, ere the work of silting up hed progressod so far ss it had then,
must have boen an archipelago of what for the most part woere little
more than mere islend rocks:

But the book we are reading earvies their history yet further buok.
You remember 1 spoke just now of o dip in the stratu st the
qua.rry below Cumballa Hill Now the same dip you will find, not
only in the other Adge on the castern side of this istand, but in
Salsotte, into which we trueed this very rock of Camballa Iill on
which wo stund. Not only so, but lt is observable in the other islands
of tho harbour, which together mike up the Bombuy group.  These,
with Bombay, would seem then onee to have formed one continuous
whole.

But the book doos not stop there,  If you eross the harbour, you
will find this same dip on the main land, extending from somo hills
neur Pnnwnl, aboqt. 9 _milm inland, to the seq, and running longi-
mdfnany-n .',lmﬁ'dé,___ the ,.uduhnce dhomo 130 miles, from
some Wiy t-hol B L o near Damwnun i in the north. It i=
expocially mﬁmbleim Wﬂm«mﬂ: the exception of this small
arca, the stratification of the neighbouring rocks is for many «iles
temarkably lovel, tlmugh they are all of ]mmael\' the samue forma-
tion us those that partake in the dip,

Originully; then, it would scem, this island of ours was not un
istand st all, but o portion of the wmuin-land, snd whon broken off
from that it bocame o clustor of small rocky islets.

What, then, was the fores thut broke this Mgmwt from the muin-
land ?  Probubly the same that pmduvod the dip. That evidently
suight be eavsed either by an clovation ot the eastern ond, or 4

& dépression af the westorn.  Tn tho former care, there would probably
‘? be some dislocation of the strufu about the Iino of up-heaval. But
. ¥ ﬁlcm 4 N, visible. It therefore soems probuble thut the dlp Wit

: ,".,Mb’ 4 subsidence i thi west.  Bub the general subsidence
~of wling of wountry near the coust would, of course, lot in the sea
over the lowsr portions and porennd 1he higher, so u o muke islauds
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of what before were eminences on the main-land, These would be
further worn down by the setion of the weather and the waves, and
thus tend to be united into ane, like Bombay in her present form,
by the deposit about their shores of the silt and sand formed by
thar own detrition. :

But such clevation or depression, us that evidenced by the dip, of
tracts of oountry, is offected only by voleanicageney. It wounld seem,
then, that we owe owr insular position to sublerrancan volcanie
forcos.  How vnergetie these have heon in pust times we huve abun-
dunt proof about ns.

I we proceed now to o more minute examination of the rock at
our feet, we find that it is henvy, bard, durk. crystalline; and on the
tlat upper suddate curiously marked with o net-work of whitish veins
into frregular hexagons, This peints Yo a prismatio or columnar
structure of the rock, which, fogether wh its- other oliar:
enables us to identify it with the cInlt’
“hasaltie,” which are formed by the ‘s ancient la
flows.  The eolumnar structure §5 not hore mmnﬂwlﬂm' gthéml nor
so vegular, s at the well-known Giunt’s Causeway in Ireland, or the
Seoteh Tslande of Stalfa and Tony, but aumistakesble gronps of
hesagonnl columny do ocour.  The most preessible Just now is that
which overhings the west side of the Podder Rond, o fow yards 10
the @suth of the over-bridge ut the Parst Towers of Silence:  But
oveny where it is ot fully daveloped in distinet columns, the mu-
mutic strocture e m»xl\ b ll'm.'(-(] in many plnet!wlmw

PR - -

men.  These also dm-low 1h(= effecr of clecom 08
uetion of the weather, and the percolation of W | th
splits into huge cubical bloeks like thase vn thq- wos ,“ «
Quoen’s Read; just bolow the ridge of mm%mtplm
tnke the line of the joints ‘indicotod! I;y x bi > lines 1
have mentioned, which are perhups fe ‘~ (
l:ght eolouml nmmnla in mluumi ,_.;pm" “Nqb) hequy|
' contraots ‘in twoling.

Where these blocks an: allowed o] 'l% MW in el 4 position
ae to be oxposed 1o the Mmogphm R uhnlmn-d from B0y viole

aotion of the weather, thiy ape foand tn he surtounded With o ped

.‘ nfiltration of
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North America, covering an area larger thun 1"rillw¢j and  Cleest
Brifain together, there has probably never been in the history of -
3 the world sogreat an nuﬂmnnn% of Tava ax tlm!- whmh produce(l

! the series of rocks known o weologists us *the Decean ’l'rhp& to; 98
N whiuh thuse of Bombuv Ishmd belon;

-

.‘,
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the Deccsn trups was ejected in our immedinte neiehibourhood from
a number of orifices in the surface of the ground, over the edges of
which u seething mass of molten mud from time (o e welled forth
Trom below. e

Now the bottom  of this mass of voleanic rock 3= found to rest on
certin stratu geologically known as “the Bagh bods,” shown by
the fossils which they contain to be of warine ovigin, and identifiod
with the rocks of the * Crotuccous Period " of Enrope,

‘But the lavs flows that formed the boitom of the Deconn traps
were not deposited beneath the sen: For pent between suecessiye
flows, *intersteatified” with them, us weologiats siy, ane fovnd strata
of mad vontuining ek water fossils, Moreover, the surface of the
Buagh beds; on which the Decean traps rest, is ot all stmoothly
sproad in level lines of horizontal stratificution, as we <hould expoct
the bottom of the sca to be, but worn into ridges and hollows, as
though it had been already elevited to the upper air, aud exposed to
the action of the weather bofore th first fows of lnva wore poured
over it. 3

Aguing the frosh water bods intorstratified with theso show that
the first lava flows did uot follow ench other very quickly, for
there was time for thon o eool aud harden, and by exposuro to the
wealher lie‘Wominw',lxé»myiﬁ,:wlipm'm eollected the wuter and
mud in whivh thase ol’gﬂmsm.bdﬁl animal and vegotable, that viare
killed by the poxt ﬂ,ufj'vﬂl‘qw pissed their livos and wore preserved iy
denth. ‘ ‘

Here, then, i& another important fact rocorded in onr book, The
oldest of the laya flows that foem the Deecan traps i nower thay
the deposit of the Bagh beds, and wus itself deposited iy such
i RiAmer Ak tOL S exp(.:.-;ud to ths hotion of the wenthor.

But after the formation of the frexh wator bods intorstratified
the bottam of the Decoan traps; tho yoleanoes would seemy 10 hive
besome more active, und the flows of Tave to have followed each
Oﬁﬂﬂ‘ {n qui-'lmr stievossion,  For '-'l‘m"i!h bogreat rey and dnplh
»ﬁ;-fﬁn:‘]'m, wore fresh wator bodsy and the hande of Juyy are fouand
1oy M'&.meh other conformably," s gealogists sy, that is, the
upper -umim‘cpnﬁuunwdy and without l“.‘turhnnrv on' the lower.
These faote show thut the wnderlying bands had yor been exposed

.
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sufficiently long to the action of the weather to e worn into promi-
nences and depressions before the deposit of these lying on them.

But the rocks of Bambay da not belong to this part of the series.
For we find here no less than six bands of fresh water beds inter
stratified with the voleanie vock, Nordo they belong 16 the older
partsin which the other fresh water heds oenr, For with the
excepfion of one out of several sposies of Cypris, & smndl eristacesn
allied to the “water flen," no animal organism umong the lossils of
the two sets of interstratified frosh water bods has been 1(lanhﬁr11 as
common to both.

On the other hand, the fosdls of the Bombay fresh water beds
belong, sppavently; fo o later period in the history of the evolution
of life on the carth than the othors.  We find among them the winy-
cises of beetles; the bones of o fresh water tortaise, and the nkeiﬂums
of a small frog (Oryglovsus pusillis), w};;ch (Im IMM of cer“,m
teeth shows 1o be closely nllied to two exi; ;'_ : éptsnm. aww
limer, found in Siam, Chiny and hrmgnl. qmd (kyylmwa lbmt. fou’nﬂ
in the Philippines.

Here, then, is another very important seeord in regard to the
age of our island, showing that its rocks were formed towards the.
end of the series of the Decean traps, snd when those veleanic ont-
bursts were beginning to abate in frequency and violence.

Pt the Bombay fresh water beds you find on both sides of the
island, und they ran out indo the sea at severul blaem; Mcmw.
they are confinued in Salsette, and, if looked for, would pmbqb‘ly
fonnd on the mnin-land. Wherever they dcenr they xllﬂilk" in
the westward dip we have noticed in the voleamic roﬂu. the top
or lntest flows, of which they uderlic.

AlL this tends to show that the fresh water beds were d"PW"‘"
before Bombay was so braken off from the main-Tani as wi have seen,
and thut they originully extendod beyond thq‘ngm'lzﬁ&a of onr
isglind, - How far beyond, we cannot sity, a4 we b ,'\"0 N0 MEAns nos
of Imnwmgl!OWmueh land hns bpm 19“ g bsidence, by e
croachments of the sea, and by the weather.

Now the fossils which we find in tlm l‘ombm fresh water heds
are such as show that the aron w!noh thoy indicate st havo

heen covered by o shallow muddy swamp of stagnant fresh water,
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them alor.  Another mament, and there poured lorth floods of
hoiling liguid mud.  Evidently the earthquakes must have reat
soine-siubtorranean fissure, llxmugh which a great volume of water
suddenly ponred into the iwternal fives, generating @ stupendons
volume of steam, which must have eontinned to inerease, and so
bocome more and more compressed us voleanic fires and subtermanean
waters coutinued their awful strugele, converting the foundation
of the momtain into a eyelopean boiler, which finally exploded,
with the result, i million tines magnified, of the most ayful boiler
o\plfmnn ever known uboye ground.,

“The convilsions of the mountain ront o great ehasms, from whick
uprose jetsof e, ushos, and boiling water.  The cruptions continuod
for about two hours. By 10w, its violeneo wis spient, llwngh {or
hiours uﬂcrwnrds' the pround tmmhlod :md quwemd, ﬁs \wﬂ it mght,
alter o appalling o fit of pussion, “But,in- o
fuca of thirty qulm mdcs OI m‘q (}ﬂx 1

~|.-

A Tas

oxtending to o vudins five miles from tho W ﬁl‘lﬁw‘), .wu Wy:;

changed.  Of the mountain cone thus- suddan)y transformed into o
steam-boiler, there vemaing now only the buck—a ragged overhang-

ing precipice, rising to u sheer height, variously estimated st 600 or

1,000 foet ubove a boltomless erater of about a mile in dismeter.
Thonee, with ceaseless roar, rise dense elonds of sulfocating sulphur-
ous stean, which sometimes cloar off sufficiently to ullow sdventaor.
ous climbers o wonerdary  gfimpse of thy secthing muod below.
Those who have ascended that remnant of the monnluui m
slope behind it, and so have reached the briuk of that pmtpidc have
helield such o picture of desolation as ssems searcely ﬁhw to.
this carth. Al that was Little Bundai now lies ontspread in o thick -
lnyor of horvid mud, varying in depth from 10 to. 150 fool—dep
clotigh to offacs overy nocustomed  foatune i the M aren—nnd
it purt;ally costed with layers of pale M 'myw #ones
sl rocks, which seom to have hoen QJM M*ﬂ lmight as nof,
tn have fnneu back to carth until ﬂlot\',m Nurlm had Pm“'(‘d iself
out. 118 now dcumhod as nowild hh(l‘ 0' enrth, tock, und miug,
in some plocos reserobling thi eonente hlocks of somoe l)llnlu an
Lk - wator—in othors pither shjgresting w rging wa whoee gignmtic
waves hive suddenly been ngo“«l OF wll thut mad,s tha

19 .

Wone
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50 beantiful and pleasant not a vestigo remuins—not u blade of grass
where lately the mountain was clothed with springy turf, not a
green leaf, not 4 sign of life, nothing but desolation, with a horrid
smell arising from stagnant sulphur pools.  Great trees, with their
trunks twisted and spiif, lie uprooted and hurled far from the spol
where thoy have stood perhaps for centuries, while of tho villages
on the mountain not a frace remains—they and their inhabitunts
lie buried decp beneath this hideous sea of rud.

1 such was the scone when 80 square miles of land were whelmed
beneath a stream of voleanic mud 150 ft, thick, flowing from a
single crater, try fo imagine what it mnst have been when with
seores of lava vents in full aperation, the same calamity ocourred over
4 space 700 times as large, not once or twico only, but at intervals
extending over many years, till the wide territory subjected to it was
buried 40 times as deep as the fair fields of Bandai.

Even when the land began in a measure to recover from the effects
of these outbursts in the intermissions of their fury, and plant and
animal life was again developed on ity surfuce, again sud yot again
the deadly torrent burst forth, overwhelming in sudden death the
 young beginnings of life that had just struggled into existence:

In t.hia“ywmm up on the main-land now hills of lays on the
site of the swamps that filled the depressions worn by the weather
in the surface of the flow that last preceded them. s

But even when these were cooled and solidified into rock, volcanic
fires still broke forth st intervals. Forwe find st sovoral placos in
the island, notably Sion, Sewri, and Bhandarwara, as woll as ab the
hill in which are excavated the Kanhei Caves i Salsette, and cven
at the bottom of the harbour in the tideway outside the Prince’s
Dock, masses of voleanie ash embedding fragments of the older
yoleanic rock torn off in tho later eruptions, which are scen in places
t0 have broken through the strata of voleanic rock and fresh water
beds alike,

, Thon came the subsidence of o whole tract of country that plunged
Western extremities of the continent beneath t!;o wayes, and
hor il into the sea to become n elustor of island rocks:

o '::_z:n Qfmﬂu:r pago of the record at gur foet, You rememsbe!
soil of the Fluts, which form the contra of our jsland, t0
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consist in part of estuarine clay, med in part of marine sand. The
former must have been deposited when Bombay wasa group of islands
separated by tidal creeks, such as we see to this day in abundauce
about Solsette and the coast of the Concan. It contains numerous
roots of mangrove bushes bored by a species of teredo, showing that
the soil in which they grew was a muddy salt marsh hall way he-
tween high and low water marks, The marine sand, in places
caked together into compaet masses, to which the name has been
given of “Tittoral conerete,” consists almost wholly of sea shells that
lived below low water mark. But, where both are found together,
the low tide sand is found adoce the half tide clay, and in this order
both are found together in plates above high water mark.

But this is not all. At a spot in Byenlla, 20 fect above the level
of the sea, has been found below the clay that underlies the littoral
conercte, o band of brown carth, evidently a =alt water deposit, for
it confains nodules of lime enclosipg shells of the thin oyster, which
from its position must be older than the blue clay, but from its
appearance must have been exposed to atmospherie weathering.

Here, then, is another strange fact recorded in our book. After
the voleanoes had so piled hills as we have seen on the fresh water
swamp on the main-lund, and these had by a subsidence of the coast
been broken off the main-land and cast into the sea as islands, and
hud thezo lain undisturbed long enough to allow the deposit of the
silt which forms this band of brown earth, there came an uphedyal
of the land that raised the floor of the sen above high water mork
and exposoed it 10 the action of the wenther. This was followed by
another subsidenco that brought the biund of hrown carth below the
level of hall fide mark long enough to allow the deposit on it of.
the mud of tidal crecks und the growth of mangrove forests Then
again the land sunk down, till what had been salt marsh beeame decy
den, and on the estunrine clay was doposited the shelly sand of the
littoral conerete.  Then auother change, this time an wp-heuval, and
lo ! browu earth, blue cluy, and littoral concrete, are togother pushied
up abore the levol of the highest tide!

This change in the level of the Flats, for o reason 1 shall preseutly
paint out, probably pushed them up considerably highor than tlw'v
aow are, und possibly conneotod all the rocky islete in one It m;
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there must have been another subsidence. For, as woe hove seen,
Dr. Fryer, 220 years ago, found the isiand no longer onc. If that
subsidence is still continuing, us secins nots improbable, wo would
appear to be on Qw way to being slowly submerged, and wre doing
aur best to tid the efforts of nature iu this direction by cutting down
all our hills!  Oun the other hand, if the waters around us are not
being deepened by a subsidenco of their floor, we e in danger of being
wilted up by mud and sand, i not lifted bodily back on to the main-
land by snother upheaval. In either event farewell to Bombay s
greafness 08 & mwaritime port, cven if she oscapes destruetion hy
another evuption, the pdlﬁbﬂity of which is at least indicated hy ber
past. history, and these continual upheavals and depressions, which
cun only be the work of voleanic forees!

But, as the novelists say, I anticipate. Besides, [ am wandering
away from my subjeét, which is connected with Bombay only in the
past tense, not in the paulo-post-future,

To return to the last upheaval that brought the ;zhcll.\' aand of the
ocean’s floor to the surface of the dry land, that it acenrred in what
geologists (whose vomputation of time is not by yoars. but by eyeles
of °g°') "‘“n "W”ﬁm"ﬁo 18 ghown not only by the fact that the
shells of the littoral concrote are such as we find on our shore
to-ay, but that in the brown carth which wnderlios the ¢lay below
it are found wnmistakeablo traces of luman occupation. This brings
us to the last page that has yot Yok oppnied ol our anwritten history,
whore we find truced in cloar eharetors the word “Mao.” which
mokes the facts "écoﬁlﬂll-tm‘it,'ﬂwu@,_ fiot kay Surprising as somo wo
have already learned, yet, perhaps, of more personul intervst 1 us

Some twelve yeoars n.go, while the execavotions wore being mado Tor
the Prince’s D”‘_’ko Mr. Gem'go Ommau otame on the yomaims ol
what was evidently n subimerged forest, 32 fect below high water
wark.  Nearly 400 trees in all wero found, of which 223 were wtill
standing ercet, and 159, though prostrate, were still yooted i the

il This was a shallow band of brownidh earth, apparcntly identi-
iﬁ"! with that which we biuve moen 1o exist nt Byeulls, for it soetned
100wl aarine origin, but altered by atmosplieric weathoring, o
mmml undurlay the bluo dstuarine elay in which the trees Wex
buried, ﬁnﬁmrloy the trap rock,  The tm.m wore all o wpwiin ol
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acacia (Aeeciad Cateclie), known (o the natives ns e, Tt of course,
never grows at any spot below high water mark, and is now found
in great quantities in the jungles about Badlapur, on the lower spurs
of the western ghauts, ot a considerable elevation above the sea.

Here, then, is o very clear rocond of 4 devided upheaval and subse-
quent subsidence.  Judging too from the nature of the trees found in
it, it would seem that the brown earth deposited by the sea must have
been pushed up considerably higher than the present level of the
littoral conerete swhieh overlies the blue eluy ubove, and have heen
allowed there to rest undisturbed for a time sufficiont to allow the
growth of these trees, the largest of which was 46 feet long, and +
feet 8 inches in givth.

Then followed a subsidence sufficient to allow of the trecs heing
completely eovered by the muddy silt of the lmrbom' Thix was
apparcntly effceted rapidly, but without ¢ uny gl'mu ér'mddwmqh
of water.  For all the fine twigs were Iam: L rve Wﬁqu i
the eluy, the lower portion of which contained no shells, s the ' upper
did,* while the borings of the teredo worms that had pcrlaru(od the
stunding tranks were found to extend for only about a fool down-
wards, and the rat-holes at the roots of the trecs; though filled with
mud that exactly preserved their shapes, yot contuined no remains of
drowned or smothered rats.

None of the trees hore any marks of having been felled or cut, but
among them was u log certuduly charred by fire. The burnt partlon
showed by its shape nnd position that it had boen Inid with its. centro
peross the fire,  What the makers of the fite wero clomg there docs
not appear. Cortainly not entting wood, though they might have
been gathering the pods to got eatechu, if its propertion aud uses wore
known to them.  Nor do they seom to have been permanent dwellers

*This aholly upper portien Is also wack dacker in nlom'. aaiWry offenasive o
wirielly wo mueh so indeed thnt on belug Beat dng Anto, bott ut tha i of the firnt
excavation of the Prince’s Dook auid of fte sl st m-nﬁoq. many of ths wark.
sem wiokssed, atd fevor was very provalont mmm &Mﬁy the upper or
liter purt of Ukds elay dapogit wins cbu'pd 0\{4“ W“W““‘. eity, which, finea
the commtrnotion. of the milway “omlankinohis b m woreh ond of e b:arhmnr hon
benn deponitod more ¥ipidly and in greater (umititios i whin the o
allowed a theaugh @ 8eoar ™ Gy n free passage SO0 the sneep of the
rrrents goumd B a0kt of the [wangd i

Peringn there
tide and phe creok
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. on the spot,.  For except the charred wood, apparently the remains
of & camp fire, there was no other trace of human oecupation.

Possibly they were u purty of bolated fishermen or oystor-catchers
spending the night in the shelter of the trees, which, though they
may Listve been at o considerable clovation nbove the wiul, were gerbiin-
Iy not fur from the eonst, for on the pravel ina) ereviee of the roek
was found an oystor sholl,

Again, when fresh exeavations were being made by Sir Thomus
'I'].'Lump!r:ln lst Year for un extension of the 1’]1‘.‘1:["][:-{.’ two or three more
e wore i'num] Ao e which was another Iug, ehorred mueh 10 the
same way a8 the first. These are, however, colipsed in interest by o
specimen which Sir Thomas has leinadly lent me for exhibition to-day.
It is one of two covered stone jurat Jound on the level of the aoil in
which the trees were rooted.s  As they woro standing right side up
with their covers on, it scoms unlikely that they were dropped from
a passing boat. I not, they prove aniusnnl_\' the presence of man
on the spot at the time the submerged forest was above water. The
man, however, was not far advanced in eivilizatio i, or his jars would
have hoon of pottery or metal, or, if of stone, more smoothly finishel.
Nor doos he #eem to have heena permanent inhabitant of the place.
For thero are no other trices of his oecnpation than the remoins of
thi= fire and Lis fwio ]E_LE'.!I, anid the stone of which the lotter are muode,
though doubtless of veleanie owigrin, ' like almost all the stooe for
hundreds of miles round, differs in eolonr and texture from any found

in Bombay.

Here, thon, wre traces of another, or perhaps the some, party of

e

-

T Theas jars worn pently spherion! in phapey bt with fat bottonse,
anid hollowod witl some nserow angular podnted tooly the morks ol witkeh weree not
smonthed off, The covers warn tapgie atiped and Geted loosaly in the moukha.

T 8o § wnas eold by Sie T T, bob thia seeiig (o be omistake, for T was dobd by
Me, Ormiston, sfter thn delivery of my looturs, thik Me. Lo, the Eoginesr, pointod
MR £ Bim w wpot o bis plan and section of tho wirkn -na the plice whern the pote
0 fonnd, ferom whioh it woohl soem they WD Iping-only n food or two balow the
oy Ievel of {he hioe olsy, and must therefore have bvon boried Jong after the subei

dl'E “d Wara prolably deopped from @ ||-ﬂ-ﬂ|||l-“.ﬂ' bBiaal, Thin deds not, howavers

I[lmm“ mﬂu mwidonen [of this charmod logs that dhe snbabdence thok plaee i :IIIr'

it ), +OF Lol {n ans wap to ahow thol Bambioy §Gia)f wad thon permanesely
5F g

romalily liswn
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oceasional yisitors, who, on going away, forgot 1o take with them some
of the utensils they had brought. These bear no signs of fire, and
could not, thercfore, have been used for cooking. Their weight is
so great in proportion to their capucity, that T doubt if they were
intended to be used as receptacles for articles to be earried any great
distance, and they are too small to have been used for storing.
Moreover, when found, they contained nothing but mud. It
seems then they were intended to hold something easy of consumption,
or difficult of preservation, not intended to be carried any great dis-
fance. They might, therefore, have contained the fodd or drink of
some person paying a short visit to the uninhabited island from some
neighbouring place.  That no fraces of such visits are found clse-
where than close to the eastern shore, would scem to show that the
object of these prehistorie pienicers was the eapture of fish or the
collection of oysters, and that they cume from the Hast.

Shortly, then, to sum up what wo havo spelled out from  tho pages
of our ancient book, we find thit the spot on which wo stand, and
which we are fond of speaking of us ** Prime in Judis,” is in fact one
of the fasf made, and /fast inhebited. For we have seen that the
ro ks immediately around ns were the latest fashioned on these coasts.
We have seen how the foundations of our thriving city, now so pie-
turesque and plessant, were Inid in scencs of desolation und death,
amid the horrors of heaving earthquokes, when the land was rent
by the fury of voleanic fires, und swept of life by glowing lava floods.
We have scen how these were followed by brief intervals of peace,
in which the carth, nll scarred and shuken as sho was, strove once
more to clothe herself in her mantle of groen, and sustain the young
life of her new-born ereatures on hor bOumco‘n;l‘Wiirb“‘ how
these were again and aguin engulphed in fiery death, and buried in
sucecssive Hows of molten rock, that piled rows of bare aricl hills on
what had beon o lovel fresh-water pluin, u dreary swump perhaps,
yet teeming with vegetution and life. We haye scen that when the
destroying flood abated, voloanie fires hore and there yot broke forq,
anew, und that the subsidence of more than 1000 square mijles of
land upon the coast, perbaps by unother effort of the Py Deman
beneath the earth, plungod the wountuins of the muin-land 4s islands
in the sea. We have seon how this archipelago of rocks, thon gh
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peopled by no humun inhabitants of itd own, even wffer ihe appears
ance of man upon our globe, was yot trodden at fimes by tho chunce
stops of stray visitors from other shores.  Lastly, wo have secn how,
aftor being alternately lifted and lowered by successive upheavalsand
subsidences of the ocean’s bed, @ group of islets was at last joined in
‘one by the banks of soil und sund furnished by their own waste, and
Bembay, 15 a single island, rose as did of old the Goddess of Beauty,
from the sea.

Am I not right in saying that a book in which wé e read
wich tules ag these is one whose every page is full of intorest for us
all?  And does not a tale such ns that wo have just read prove how
true was the word of him whoso every word is truth, when he spoke
of the * sermans in stones, and good in everything? ™

But et me sk you to remembor this,  Ours is a book thut ho who

would understand it avight must read with hix own eyes, and ponder
with his own mind. No disquisition, however clear, by any geclo-
gist, however nble; no picture or plan by any draughtsmai, Liow-
ever skilled : no lecture o bundredfold more learned and cloquent
than this of mine ; can teach you one tithe of what you can .t"""l'
yourselves, if you anly go aficld with o hamblo aud steadfast purpose
to learn, und study the scenes around you for yourselves.

—
4

THE BUTTERFLIES OF THE CENTRAL PROVL-"(QES.
. :
By Jo AL Brrias.
(Contintued from Fol. V., pugo 28.)

‘ . ‘;Bli,’!oim entmerating tho butterflies found in the Contral Pr'n\‘.im*-'é‘
Fwould here state that (he nurabor dn brackets; which will 'bu

the name of cach buiterlly, is that given to these _whufb
.l! j3‘]‘- &Niﬁﬁ\’i"ﬂ’n blﬂllk, A HM B“I!”,’!'“’ q" I"]lll”-
s, TH o description of any butterdly is mlmrul;
dong is to turn fo the number in the bewole, .nnl.
f waple, cotyoet and lueid description of tha utterdy:
Lo S
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with notes (in most cases) as to its habits, &e., &e. will be found.
The few notes T am able to give are chiefly from personzl observa-
tion of those butterflies that T have come across.

Sva-Unper—RIIOPALOCERA.
Fasity—Nyumrnanipa.

Svn-Fasminy—Danaine.

1. Danais melanoides, Moove (see Duanais aglen, Cramer | 16 |—
Of this butterfly I have as yet only one specimen, a mafe, taken at
Jagdalpur, the capital of the Bastir Feudafory State. It has semi-
transparent wings, very pale blue with black veins.

2, Danggs limmiace, Cramer [26.].—This butterfly, with D. chry-
sippus, D. genutic and Euplwa coye, is very common, is found every-
where, and can bo taken nearly all the year round. Tt has pale blue
wings with bluck veins. The wings are not so transparcut as are
those of the last-named species. It is a rathor large insect, and has =
lazy, sailing flight. The male has a pocket or scent-pouch in the
hindwing, and protrudes from the anal extremity of the body two
processes of a greyish colour which resemble bottle-brushes in
miniature.  When this is done an odour s pereeptible, No doubt
this ix a provision of Nature to proteot it from its enemies. It iz a
most 3&%eult inseet to kill, us are most of the Dunaine and Euplaine ;
a squeeze, such as would crush the life out of such a strong-bodied
creaturo as a Charares, has no effect on it, its body is so leathery and
tough. The best way of killing it as far as T have had experience,
is to put a drop or two of benzine on its body. 1t is easily eaptured,
seemingly having very little fear of human beings, It ix imitated
more or less closely by several other species of butterflies, the ones
most common in these parts being Papilio dissimitis and the femule
of Nepheronia gea.

3. Danais chrysippus, Linnwus [28] with varioties D. aleippus,
Crumer [29] sud D. dorippus, Klug [30).—Tbe typical D, chrysippus
i« the commonest snd most widely spread of all buttorflies in India,
or at any rate, the one that strikes the oye more than any othey, D.
aleippues snd D. dovippus ave, T believe, only forms of D, ehyysippus
During the time I have been in the Central Provinges (now nenrly‘

20
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14 years) | haye only procured oue specimen of each of these varie-
ties; of the former I caught one in the public gardens at Betul in
1886, and of the Iatter one at the Marble Rocks near Jubbulpore, in
the same year. I haye n few specimens of what are nndoubtedly D.
chrysippus, in which tho black coloration at the apex of the forewing
is more or less obeolescent, and the red ground shows through ; the
gradutions botween this and the commoner form are almest complete,
and pass from the deep black at the apex of the wing of the typiesl
D. chrysippus through others inwhich the red begins to show through,
till in some forms the red predominates and the black Qonsists
merely of aborder. 1T cither D). aleippus or 1. dorippus were &
distinet species, it would be found wore generally distributed, and
there would be no gradation from the type to the yariety, the
difference would be sharply marked and distinet. It may be that
they ara “sports” or * aberrations,” as are nlbinoes or melanoids
smong human beings and other creatures. T have other hutteriies
which preseut something of the same variation, for instance, @ male
Nephieronia geea, in which the black border to the wings is about twice
s broad as it is in an ordinary specimen, and & foraale Lrias marinine
in which the blmkborﬁgtof the hindwing suﬁtuosnmrly the whole
of the wing, nearly obliterating the white, slthough the same wing
on tho left side hus the border of the normal width, 0. cirysippis i3
the common tawny-rod butterfly which one secs almost evi.; «bere,
and almost always, with & hlack apex to the forewing, behind whieh
is o whito band. Tt hus u lazy flight and is ousily caught. Tnsome
favoured spots they swarm inhundreds. The air seems fall of them,
and they can be seon scttled holding on to the extreme cnds of twigs
or nlong them, thus trying to make ane belisve that they ave dead
leaves. These places are generally warm, dry spots under the shade
of large trees. Various other butterflics among the Daninee: snd
 Euplignee have the same habit. They are as difficult to kill as the
~ last; u drop or two of benzine on their bodics, however, soon stops their
u““}gg!u. D. chrysippus is more or less closely imitated by several
-~ Othor Butterflies, the most wanderful being the Temale of Hypolinna
;M \pol 0. Swinhoo, in one of the former numbers of o#F
Q:‘?:‘“: L L, pago 160, of seq.), bas given somie interesting remarks

?
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The eaterpillar of this butterfly feeds on “the Madsr (Calotrops
gigantea). 1t is well deseribed by Mrs. Hart in her “Noteson a
Caterpillar Farm,” Vol. TV., page 285, of our Journal. The pupa,
which is suspended by the tail, assumes two colours, some being
a delicate green, and others an equally delicate pink, as if made of wax ;
they have a thin black and yellow rim around the thickest part.

4. Danais geautia, Cramer [31].—This butterfly is almost as com-
mon a4 the lnst, and has the same habits. Tts colouring is very
gimilar, only that the veing are more broudly marked with black.
The males of both this and the lust have a scont-pouch in® the hind-
wing. It lovesto congregate in large numbers, ns does D. chsysippus.
On the average this insect is lorger, and, T think, handsomer than ils
relative. Tt is imitated by the female of Elymuias wndularis.

5.  Euplea lnnat, Moore [58].—T1 have 6ﬁly one specimen of this
species, a male from Jagdalpur. Tt is very much smaller than spoci-
mens from Assam, and that is all T know of it, for T have never seen
it in life, and the ene T have was' taken by a native colloctor. There
issome little doubt about the proper nume of this spocies, and it is
usually referved to as £, midamus. My, Moore identifies the latter
with a distinet butterfly oecurring in China.

6. Euploa core, Cramor [61].—This rivals Danian limniace, D,
chrymippus, and D, genufia in its general distribution. Iiix n deap
brown almost black in eolour, with u white horder to its wings, Tts
flight and habits are very mach fhe same as the buttorflies already
deseribed, but perhaps it loves the shade more. It ix casy 1o cap-
ture, difficult to kill, und the male has the power of protruding two
yellow bottle-brush like appendoges from the end of its bady. 1
have specimens without the spots in the cell of the wings, and
I once took a specimen which had the spots in the eells of bath
tore and hindwing on one side but not o the other.  Several
buttarflies recomble £, core in colouring, among which may bo mon -
tioned Papilio punope und the female oI]?WMl‘ tolina.

The eaterpillar and pupa of this butierfly are also deacribeq ;y,
Mrs. Hart's paper, Vol. IV., pp. 284 and 285 The food plang i
usually the Olouudor(_J'Vorim odorwm), but last year 1 found fouy of the
caterpillars foeding on the leaves of the Pipal tree (Fiey, religias)
T wae successiul in reaving all four until they reached the imngo;

'S
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rtage, when I sot them froe. 'This must be their real food plant, as 1t
is indigenons and the Oleander isan introduced plant. I do not think
this hus been recorded before.

Sun-Fayiny—Safyroue.

7. Mycalesis medus, Fabricius [92].—This 12 the raing form of
M. yuneka, Moore [93], as Mr. de Nicéville has proved hy breeding
fromone to the other and wice wersd. M. medus differs from AL
vuneka in having the white streak on the underside less prominent
but the ocelli much more so; in M. runeks they are small and
obsolescent. Their colour on the upperside is a uniform dark brown,
with an ocellus on the forewing in some specimens. These little
buttorflies are shade-lovers, and lic hidden under the trees and
bushes during the day-time; they are active and restless in the
morning and evening, and also when the day happens to be dark
and cloudy. They possess some curious and distinetive features.
The costal nervure is dilated at the base of the forewing in both
roxes, This nervure does not touch the costal or upper edge of
tho forewing, but lies some little distance hehind it. The males
have tufts of hair on the hindwing. They have a skipping kind
of fight whon started from the shades they love ; they are, however,
easily caught snd killed,

8. Mycalexis blasins, Fubricius [06].—This is the rains form of
M. perseus, Fabricius [89], but one would think it to be a quite differ-
ent butterfly. M. blasius bhas well marked ocelli and o distinet white
fuscin on the underside of both wings, whereas in A persous these
are ilmost obsolete, thongh in some specimens of the latter there are
well murked spots in the position of the ocelli which are ov the
wings of the former. There is u great deal more variety in th.o
markings on the underside of the wings of M. persen than there 8
iu A Wasive, The apex of the forewing in M. hlasins = -
Sorm durk brow, not so dark as in the lust deseribed species, but in
M. porsews there is always a emall ocellus on the forewing. The
Veina b tlie base of the forewing are swollen in both sexes and the
%:‘N hairy. The males have an erectile tuft of bair, and o
whwndulae pateh on the bindwing. These features are also pre<® "'
i the two nnxt described species.  Its habi(y and flight 8¢ JE
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similar to those of the last deseribed species, but it is a much com-
moner butterfly.

9. Mycalesis minens, Linnwus [97].—This is the rains form of M. -
visala [990] and AL dndistans [995.] of Moore. 1t is larger than the
last species and is not =0 common. To me it scems a paler insect
altogether, and with a sharper angle to the forewing than hus AL per-
seus, Its habits and flight are the same as the foregoing.

10.  Mycalesis malsara, Moore [108].—This is the rains form of
M. rudis, Moore [ 1107, I'have taken very few specimens of these two
forms; in fact, I do not think I have yet procured AL malsara. It is
ulso a dark brown insect; but the underside has a redder tinge than
those described before. All these insects love the shade, and the
way to discover them is to beat the bushes so as to disturb them.

11. Lethe europa, Fabricius [135].—This is also a shade-loving
insect, but is eusily procured in the evening, ns are all Myealeses and
Melanites wt sugur. They are all also very fond of mhowa refuse
after the spirit has beon extracted from the flowers.  Mhown spirit is
made from the flowers of the Mhown tree, Bassia latifolia. The

flowers are semi-transparent globular objects when fresh, and are
' eagerly sought after by t;mny kinds of birds and beasts, They
appear in February and March, and drop off in the carly morning,
so that,if you are encamped under o mhowa tree, you are z_lwnkened by
a continnal pattar on the top of the tent as the flowers shower down.
The people who collect them have to get up carly, nsone has to do at
home when on a mushroom-gathering expedition, otherwise the
cattle, jackals, bears, pigs and all the deer tribe would not lc_llve one
behind. The flowers are collected in baskets, taken home, dried, snd
then used up as required by the Kalars (spirit distillers). Before
the spirit has been extracted the flowers do not seem to possess such
an nttructive power for insects, but as soon s this is done, and the
refuse cast outside, various beetles and butwrﬂim nre attracted to it
I supposo the fact of there being something spirituous about it is th,
cause. T have found that the attractiveness of the refuse is myel
incrensed by the addition of “gur’ or “jugeri” (coarse countyy
sigar), meltod tilLit is like treacle, snd of alittle Tum, or g4, the
mhown spitit itself; a small quantity of this put out Proves an
irrecistible bait for Satyrine as well as VATIOUS Species of the
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Nymphatine. Tt is good to attract other insects as well, and T advise
entomologists to try it. L. ewropn is o boautifal insect, with its

. lovely mottlings and markings, especially on the underside. = 1t is
shy and easily scared. The costal neryure is swollen at the base,
and the eyes are hairy, The female is larger and more conspicuous
than the male, owing to the presence of n whito band across tho
{orewing.

12.  Lethe wilgherionsis, Guérin [104].—This looks like a emall
edition of the former, but lucks the white band sicross the forewing in
the female. This is replaced by threo oval white spots ; its habits and
strueture are the same as those of L. ewrona.

13, Ypthima philomela, Johanssen [204].—This tho rains form af
E. marshalli, Butler [205].—All the Ypthime are small ohecurely
coloured brown butterflies, with ocelli on both sides of the wings,
and striee on the underside. Phey are generally found fluttering
about whera there is grass, and flying in and out amongst the stems:;
they are feable little things, and not diffienlt to capture.

14, Fpthima aviasps, Moore [212].

15. Epthina asterope, Klug [213].

16, Fpthima inies, Mewitson [214].

17, Ypthima singals, Feldor [222]. .

18, Malanitis Ioda, Lintiosus [243].—This is the rains. form of
. dymene, Oramer [249.] Both varictios are very oomen, pnder
bushes and i“&“’k places.  Whore thero is shado and moistnre
you somelimes come wupon scores, ‘and the biibies have only  to be
disturbed, when they will show themselves. They rise in o groat #
hurry that they knock against leaves, bushes, troe trunks, anything 10
faet until they rest again, and then it is a difficult matter to find them-
Their. colouring is a subdued yet rich hrown, with a black mark on
the forowing, larger in AL dmene than in M. Jeda.  Thore wre two OF
lreo white spats on these Black marks, which fornier are l)('l‘d“-_"""
~ moro or loss continuously with ferruginous. A, Jeds s benutifid
i oy tho underside, while in M. ismene these can hardly he sedi & all
"' when onee seftled on the ground, they so closely rraemnble

v that the sight has to be keon to detect them. M. wm*
" larger and brighter colonred insect than A 0%
and the und iﬁ,ﬁﬂh@!ormar presents the mowt varied patternt 1
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russets, browns, subdued yellows and greys. No two thul T have seen
are exactly nlike. Some are most lovely in their rich variety of tints,
while others are pale and insignificant looking. They are erepusculur
in their habits, coming out in the cyening snd doncing about like .
elves, as has often been deseribod.  The singular habit they have of
mounting into the air until lost to sight has some reason for it no
doubt, but what that reason may be has not been discovered. They
are gluttons for sweetened mhowa vefuse, and can be canght with
the fingers while feeding on it. They, as well as Myealeses nnd
Lethes, ave fond of vipe fruit: a guava on the verge of rottenness
has a great faseination for them. They can alsa be pasily canght
when drinking toddy, and many other butterflies share this taste.
You can often find many at the fool of the palms that have been
tapped, and from which the juice drops down to the ground. The
shape of the wing in AL dsmens is more faleate or sickle-shnped than
in M. feda. They are eusily caught if they ecan be detocted on the
ground. d ' '
M. lbda 5 a smaller buiterfly and not so highly ecoloured ns
M, isomene, and appears during the wins; while AL fomene comes
out during the dry season.  One would suppose them to be different
butterflies altogethor, but this is not the case ; they are only seasonal
forms, as Mr. do Nicéville has proved by breeding one form from
egas 52 by the other form.  Various other genera of the Salyrinem
present the same phenomenoir, and as o rule those that appear during
the rains are smaller, with more even wings, and thooooufdu the
underside more prominent; whereas those that uppeard\mﬁs’ﬁﬂﬂ‘al‘y
season are larger, with the outline of the wing more varied, and the
occlli obsolescent, Tt would appear the reason is that during tho ht-t
months the caterpillars find it difficult to propure sufficiently rich

propor food, and so the rosult is o smudlor snd lcnhgﬂy.oo]oumd
butterfly, whilo in the rains tho supply of food i mplo,. and the
result iz o more highly-coloured and ]m;'jﬂ;h. utt eily: T hﬁvo

the caterpillar on tho blades of green rice aaﬁng the mins, Tt iy
e wERS longitudinal yellow stripe and & "urim forked tajl
The pups it green and kuspended in i sort of slight eradle made of
the blades of rice

19 M bethami, do Niedyille—A deseription of both the dry and
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rainy season form of this butterfly appeared in the Proceedings of the
Zoological Society of London for 1887, pp. 451—453. It is a larger
and more deeply-coloured butterfly than the last, but has the same
habits. It has only been found about Pachmarhi, 3,500 feet, a
sanitarinm in the Satpura Hills, where it is fairly abundant.

Sun-FasiLy—Elymntine,

20. Elymnias undularis, Drury [256].—This is also a shade-loving
insect with a feeble flight. The differences between the sexes is most
marked. Tho male is a dark brown insect with blue markings on
tho forewing, and a reddish tinge on the hindwing, while the
female imitates Danais genutia, being of a reddish-brown colour with
black and white markings. The undersides of both sexes are the
same, or vory nearly so. They are fond of settling on the stems of
plants and on tree trunks.

Svn-FamiLy—Acraine.

21. Telchinia viole, Fabricius [298].—A small yeddish-coloured
butterfly with black veins to its wings, like a miniature Danats
dorippus. It has o very tough and leathery body, and is difficult to
kill but easy to capture. Tt is very common in many places in the
Central Provinees, and seems to delight in bare, arid places, althongh
plentiful too in moister spots.

The caterpillar is a blackish-coloured creature, and fedds tn Cu-
curbitaceee. 'The pupa is a very pale pifik with black marks.

Sva-Fasiny—Nymphaline.

99.  Ergolis merione, Cramer [209].—A fairly common butterfly
in many parts. The caterpillar feeds on the castor-oil p]mtt., and .t.lxe
egg is covered with hairs or spines. The upperside of the Imago is &
tawny-brown with delicate black markings, and the undﬂ'rtudo IIS
much darker, appearing quite black when the butterfly is flymng: &

| seftlés with its wings expanded, has @ slow jerky flight, and i o

m A

difficult to capture. [t hasa swollen costal nervure to the forcWi“f?'

‘38. Ergolis ariadne, Linnwus [301].—This is very like the ln.-st‘,
but i kmaller, and can be distinguished by its having the edge @
i "“&m seallopped, or ¢ pinked," us tho ladies would Y-

v S g it
bas ale twg of the yeins of the hindwing on the uppt‘l’ﬁld" i
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and ghiving.  Its hubits and manner of flight are very much the
samoe as the lost.

24, Byblia ilithyia, Dravy [$03]. This butterfly is a brighter-
coloured one than the last two. T have only token it in the Hoshang-
abad district, wheve it is fairly common. The costal nervure of the
lorewing in thiz penus is also swollen, as in Ergolis,

Q5. Aletls phalantha, Druvg [314].—A very eommon but beautiful
little buttertly, Tt is wonderfully sharp and active in its movements.
It looks for all the world like s fritillary with its bright rust-red
wings, and black markings.  Underncath, when fresh, 1t has peuarly
iridescent tints.  The head and eyes look larger in proportion to its
body than is the case with most other bufterflics. Itis fond of the
sunshine, und perches o exposed situations, sallying outto fight with
any other butterfly thut comes along, and then returning to its
old perch. : e

26, Precis iphita, Cramer [343].—A glossy looking butterfly, in
shape almost the same us the Junonie that follows. It is fond of
shady woods, but has tho habits of most of the Junonia in its quick
manner of flight. 1 have only come across it in three or four places
i the Coutral Provinces, but where it occurs it is luirly common.
1t is fond of settling on the ground, and like o melawitis s difficult
to distinguish from faded and fallen leaf.

. A o
DESURTPTION OF A NEW FUNGUS, /ECIDIUM
ESCULENTUM, NOV. SP. ON ACACIA
EBURNEA, WILLD.

By A. Barciay, M.B., Bengal Medical Servie.

Thers Aciddivom ix one of considerublo interest, not anly on - uccount
of the Inrgones of its effect upon the hmﬁ'wﬁhB it, but beeause
it i only the sceud species of Undine which, £o far ns I am aware,
i Kniown to e vaten by humun heings The large hypertroplica
cnused by ~Bocidivin Uvtive, Sehum, o Himalayense, oy the Com-
mon nettle of the outor Himalayas (Urtica pareiflora, Roxb.) are

2
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eaten raw, as 1 have myself seen, by the poor people on account
of the large smount of nutritions material siored therein by
the mycelium of the fungus®; but in the present case the
pure fungus it=elf is “PPW“)‘ caten, and ufter some ela-
borate. propnrlﬁmi. a5 T am inforined by Mr., Wioughton, to whom
T am much ind¢bted for the kind trouble ho has taken in gending
e specimens. T fivst revcived a smalk specimen of the fangus from
Dr. Cunningham, FRS., in August, to whom it had boen sont,
through Mr. Cates of the Indinn Museum, Calentta, by My, Wrongh-
‘ton. This had Dbeen gntbnmrl ut Poona, but as the Apucimen Was
msummcnﬁ in many respects for any useful doseription T addressed
Mr. Wronghton. bogggng Lim o send me other specimens, and for
* any gencral fnformation he might bo uble to gathor coneerning it.
To this ho responded inost generously, and all the information this
paper contains, other than the more disgnostic charactors of the
fungus, i his.

There was ab first somo doubt concerning the botauival identity of
the host, but Mr. Wroughton has eonvineed himself that it s un-
doubtedly Aeneis elatrace, Willid, and known to natives as Marmiti.

T cortain awas of thoe Pootn district the. Tungus {5 Mgt common,

cvery treo WMN“E '«”"‘Nﬂ *iﬂl it and it occnsinun such dis-
tortion and. 1, oltlm bost that atacked trocs may Lo mcog-
‘nised from & gxmt “distance.  The parasite appenrs {o ditort the
tem much a8 the mistletos doos tho stom on which it - SETOWS. As

Mr. Wroughton W’i it is fortunato thut A. eburyecais of no yaluo
a5 o timbor froey * as otherwiee tho presonco of the parasito would~

andoubledly give riso to much loss,
The spocmmu» I received showed, evon on carsory inspeetion, that
tho p‘mmm had @ genevally pervading and probubly perennial
jum, und that the presenec of this mycelivm éatsed an oxeess
%hﬂgﬁudlnul growth in shoots, with very considernble hypertrophy
qmng De. G. King, Tﬂﬁ.,wn(motupoolmnm e reccived :—
Tt g5 curions t0 notice how tho capifate heads of the Acacin becomt
Yon - m uﬂaukcd by that curious fungoid growth* * '
¥ lug such diseasod hoads und not peving the lmdtb)
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onea would at once refer them fo some of the set with spicate
nfloresecnce.”  The fructification of the fungus is nlways found at
the ends of flowering shoots snd vot generally on the lurger shoots.
This consists mainly of sn immense numbey of wendin (pevidin)
dotted thickly over the younger attacked purts of the hest.  They
are bluntly conical bodics about 1 m.m. in height and 1 man. in
dinmetoer, 4 : i

Before proceeding to a detuiled deseription of the fungns. T may
here noto that it is apparently theso Jidia which are caten. They.

are readily seraped off (he hest.  As T undersiond i, these ewoitin: :

having been sepaped off are boiled until quite soft, nnd wlhen eold
are rubbed up into 4 mess with spices and then warmed up and.
caten as a relish,  Mr. Wioughton srites—+ 1 find all tho people vt
it freely.” E 5. & $i% oy 1

Thio fivst specimen 1 gol, through Dr Conningham s il collovied
immodintely before it was :

July orenrly August, nd the noxt spocimen Tigot dinsot from Me.

W ronghiton was gathered on the l-‘llﬂ;ﬂmlmwy;. \E@ph';umxiirén‘n con-
tained vipe aeidio s hut T have o dofinite information as to the
seasous during which the vipe @adia are found, mul during which
they are ubsont,  From' the Jast specimen sent fo me o aleakol i
\“rv;tlcl appear, (hat the @eidi are prexiieod during the e qu host’
puts fortl mew glumls; this Toay ho ance or bwive . year With:
these introductory remarks 1 procead to s systomntic dumiygi.on ol

tb
the fmgus.

s A, SA TN

The myecfitn apparently pervades overy tissue of thb’]iﬁ'jﬁt.‘hti’gnk'-'
o, and gives vise to considerable Lypertmphy of the [‘;\Mmh,v-
matons colls.  From this it wny be (.'knnnln«ly«l,-y't'.ljf(i,'&_fﬂ&lf@f.&‘lﬁi}m—
is peronninl, Tt would, howover, be iuh"‘."ﬁ-“.?".‘.‘"%@ﬁ"i?’v_"?‘.}“"
the parts which have oucg borne weatie die Mﬂt ﬂ:ﬁs'.““‘)‘"“
from itu neighbourlivod ouly. biing utbacked in. the next swasu o
vegetalive mitivisy, or whother they again hoar nnothor et of weidii.
Tt ds in the highest degroo probolle that j‘-arimr s the caso
The mycofivim itsell is of the Mﬁ@wmam to these [Harva-
sites. but is charsdtorised by tho formation of nnumersble fuw,,,
Phese are cither biutton-liky m“’“‘ﬁ"hm the voll cavity (an iy ()0
Perunosporee and Uulxlqginm‘l o Hitll[olt‘ (TN Somolimes &

sonf o hirm, nost Tave beon gatherod ia

v
-
¢
"
Y
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grape-like mass of hutton-like Aaustorsa may be scen within a cell
(fig. I, Plate A).

Before tho acidia arve formod numerous spermogomia cover the
surface of attacked parts. These are remarkably small and super-
ficiul (fig. 2 Plate A.) being superficial to the epldermis.  They are
flat, circular bodies, meusuring from 100 to 120 g in diap. and $0
to 40 p in height.  They are of tho usual structure and call for
no special deseription.

The @redia as already noted are bluntly conical bodies, about I m.an.
in height above the host’s surface, and L mm. in dismeter. They are
very deeply sef, the busidial layer being shont 0-378 mm. below the
outer surface of the cpidermis. The basidial layer is very regular
and flat, and beneath it is o luirgo muss of convoluted hyphee (fig. 3,
Plate A)

The peridium is very resistant and tough, but is composed of &
single layer of flat angular cells (fig. 4, Plate A), Each eell is bevelled
both above and below like the edge of o ehisel; the bovelled edge
of the upper end overlapping the cell above erfernally. The outer

surfuco of each coll is fhickened. The thickness of the peridial layer
1520 p, '

mw@mrﬂ&_auo oxtremoly numerous within cach peridium.
They are given off in very long rows, the lowermost being extremely
small, and indeed look like the stalks of felentospore. evptated
(fig. 3, Plate A). Not baving scon uvy fresh spocimens I am not
aware of the colour of the ripe spores, In order (o obtain the following
charcters of the ripe spores, 1 first placed fragments of the host
bearing ripe but unopened @eidio which hud been hardoned in aleo-
Yol into & mixture of cqual parts of aleobol and 'glj'wrino ‘!'or 24
houts, ud then into pure water for 24 hours.  After such treatment
the spores were found (o bo light brown in volour, irmgulaﬂ): oval,

. ;‘Mt _varying in sizo and shape, and roboreulated or wlightly spiny on
L4 " aurface, They wore found to be thickenod at ene end, with umt‘.!“!
,Iimll. but sometimes unusually long (fig. 5, Plato A) pmj(mm.m.
e rojietions upparently aid i keuping somo spores of a4 series
.; (ﬂaf: {3, Plate A).  They measured 28 {0 0% 16 to 14 »

RIS Sppiary Lo liave fwo gorm potca.

‘m'-.g'.'!“p c’mﬂ_l}:"!ﬁ of one stage of "existence of 2 NOrY

Ll
o

g
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remurkable Zeidinm, and 1 wonld commend « study of its lile his-
tory to the members of the Bombay Natural IHistory Society as a
researel very promising in yielding fruitful result. So far it will
be observed no resting spore in connection with it is known. This
must be sought for either on the same host, or some other widely
different fromit. As the parasite his ay, tly a perenninl smycelinm
allowing it to reproduce the stage I have deseribed, year after year,
it iz possible that the resting spore stage may be rare, but reasoning
from analogy this other still undiscovered stago is probably abundant.

This apparently is a new species, and I have named it Feidium
eseitlentum to indieate its edibility, a rare property in this group of
fungi. Tn a list of all the known Uredinem published latoly by Dr.
P. Dictel® two species of eidium on species of Acacia are noted,
ane A. inornatwm, Kolchbr., on A. horrida, L., and snother A. orna-
mentale, Kalchbr. on A. Farnesiana,  As 1 have no necess to descrip-
tions of theso, T cannot definitely stute ﬂmt the species T have Just
described may not be identical with one or other of these; bul the
probability is that it is distinet, since neither of these hosts exists
in India. '

Simla, 3rd February 1890,

.
v

*  Verzuichniss Siintlicher Uredinoen, Leipsig, 1888,

NOTE ADDED TO Dr. BARCLAY'S PAPER

By Dr. D, Pranx.
Deratologival Effects.

The fungoid growth produces considerable general hypertrophy
and some distortion of the parts invelved; it causosat the same time
the ocourrence ol cortain abnormulifios of structure.

The species slfocted, Accia ebwrnea of Willdonow, is characteriso
hy having its florets arranged in globouo hends,  These heads g0
borne on lender stalks that arise from the axils of devoloped leave M
the stalks are near their middle nu_l‘ﬂ’\ll"lt"l by i ring of sl hr.m,,-
he Tree ouds of the stalks are slightly thickened and it iy g thix
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et T
stalklets. So muclx.uf t]w' strut % -om[s ot i R
' el structure of the normal inflorescence it is
necessary toglcuulm order to make the conditions in the discased
flowers intelligible.
mi‘ﬁ'ﬁ mﬁfﬁfx S;nggd?"% wakes its appearance in
- \ ¢ of the stalk that are normally
:~:ff£o£ﬁf§:ﬁ end puftsof the stalk t}mt ure normally short
ygated in such a manner as 1o transform the
globular tlower hond into a eylindvic spike on which the florcts in-
stead of being erowded togethor are arranged uf short, intervals from
wch_‘other. At the smne time ench of the florcts developes a short
specinl stalklet, and in place of all the flovets opening simyultancously
ﬁs’ﬂlt‘y do in the normal flower-heads, those florets in the diseasad
spikes that are nearest to their apices are smaller in size and later
fﬁ' growth than those below them. It ought to be noticed that even
in fruit there is no tendency in undiseased plants o elongation of
t{w part of the stalk to which the pods are attached, and 1o disposi-
tion on the part of the pods to ripen more quickly at the outside of
tho branch than in the centre. At tho sume time it bis to be repeats
od fhiat it is entirely owing to-spocial elongation of this part of the
stalk in diseasod flowers that the flower-head becomes changed from
u ball into u spike, beeause the interval that in normal 4 wirestalks
exists botween the barren bracts and the fower-hends {hemselves
still continues to exist, glralc'h’llé of florets, hotwion the cireloot floret
that appears abuormally in the axils of the braets and the bearia]
flovets of the cylindric spike, This interyal which in undiseased
flowers is H—06 nun, long, megsures 10—12 mm, in discased ones. Bul
the inerease in length of this part is morely due to the gencral
hypertrophy produced by the disehso, and it is not its size but its
existenco at all in the discascd flowor thut is of fnterest.
¥ %'Expwemd in technical wmwlugic:‘nl langunge the condit
) d by tho discase aro c—TJucreaso in the size of the parfs
wrnl hypertrophy, with some altorution of shupe by distortor
Lo lmliw‘"-'“' by

-

fone 1ne
it wiod

"Yﬁh M‘-'-rﬁi”" of Horots from wessilo

M}éﬁﬂmmm of u vapitute inflovesones into 8 gpike 1Y
% Shnge of o simubtancons and thirctore al luast sub definttt
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inflorescence mto « palpably indetinite one by Aeferolary, and the
appearance of a new civele of flovets by pwolification of flower-ends
in the axils of the medinn pednnenlar involiere.

Explanation of figures in Plate B :—

1. Flower head with opencd florets and head with florets
unopened in axil of the same leal of “deacin eluraee, Willds

2. Young infruitescence shewing that even in fruit thera is
no tondeney to olongation in that part of the pedunele to which
flovets and subsequently pods are attached ;s from the same plant
as preceding,

3. Discased flower (covered with the granular papille
indicative of the diseasc) showing disfortion of leaf; general
hypevtrophy of portion of branehlet, stipular spines aud in-
florescence ;. groiification of flovets in the axils of the peduncular
bracts; apostasis, and at the samo time deferofary, in the normally
floret-hearing portion of peduncle ; with pedicellation of individaal
fHorets that ave normally sessile,

NOTES ON OATES'S BIRDS OF INDIA.

Tax appearance of Mr. Oates’s volume on the hirds which forms part of
the ** Fauna of Britush India,” edited by Mr. W. T. Blanford, and published under
the anspices of the Indian Goverliment, s an cvent of great inportanco to
ormithologists, and for the benefit of onr Indian renders we have ﬁmﬁi» mﬂm
n few notes which mny be of serviee to the numerous students of bird-life in Indin.
Mr. Eugene Oates is a Civil Engineor who has seén long service in the East, one of
thoso officers whose workyit lins been to open up British Burma to the influonces
of civilisation. Like many other intelligent offieials, Mr. Oates bas found time
during the intervals of rond aud cannl-mnking, bridge-building, &, to study
orithology, sl he wis one of that famous band of mntﬁhﬂbﬂ who rallied
round Mr. Hume and bis ornithological journal—* Stray Feuthers”  When on
furlongh in Eogland in 1881—1583, he wrote kis © Hand-book to the Birds of
British Burma—" u book which st once placed Mr. Outes it the frouk rank of [y
tish naturalists.  That ho is possessed of the trie spirit of self-saerifice iy 3,
canse of scionee has bean shawn by hix willinguess to come 10 Englind oy 4, alf
pay, i oxder to writo the ormithologieal portion of the ** Faus of Brigi), Tndia. "
We hape that ample leave of alisenee will b granted 1o bim to Guisl) 'with hix own

hands the task which he hay commenecd with s much eredin.  apy Ontos has

w3 '



~ patient lahour,

. worky, presented by Major Wardlnw Ramsay to the British nation, have,
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undoubtedly heen much hampered Ly the mode of publieation which the Fauan
of British Todin?* has taken, for the compressed form in which the worl is issned
gives the author no scope for detud), and the sruithological volumes will be but the
sLeppIng-stones to a ore clahornte work on the Avi-fauns of India, which, it 15 to
Lie hoped, Mr. Oateswill have time to publish.  When we think of what a reul
fanuistic work is, aouch, for instance, as Godman’s and Salvins ‘¢ Biologia
Centrali Americans,” or Graodidier’s ** Histoire Naturelle de Madagnsear,” it
seems n pity  that the more modest title of * Hand-book ™ was not retuained
for the serics of volumes on the Naturnl History of British India, over
which Mr. W, T. Blanford presides.  Granting, lowevor, the restricted space which
was at Mr. Oates™s disposal, his work of coudensution could not bave been more
ably performed, and he etands as o muster of the art along with M. Salvin, Pro-
fexsor Newton, and  Mr, Howard Saunders, who are the grestest oruithological
experts in the compression of fucts,

With the publication of the present volume will probably commence the fourth
ce in the history of Indian ornithology. The first we should eall the * Blythinn
Fra' (18¢6—1860). To the provious labours of Jerdon (1840—1544) came the
supplementary Jabours of Blyth, whose residence in Calenttn was marked by that
wonderful series of pupers on Indian Biology, which gathered up the threads of
information fram il corners of the Brtish Asian Empire; but which were never
published by the author in a connegted form.  “Then came the * Jerdoninen Tra,”
from 18601872, when Jerdon reduced to onlder all the scattered details of Indinu
ornithology, sl puved the way with bis  Birds of India® for the ** Humiat
Eia " (1570~1882).  Around the nawe of Mr. A. O. Hume will eluster for ever
the memories of sone of the best ornithologists which England bas ever produced,
aud the work which was done under his leadership was truly remarkable. Th‘c
colleetion which he personally made, the enthnsinsm which he ceented in s
followers, the generslship with whiel ke Virected the studios of his coadjutors,
added to the untiring ewergy which he himself infused into every detail of his
ornithological scheme, have all combined to render the ** Humian Ern" f“‘""*’“’!’
for its necomplishments in the history. of ornithology, The purloining of his
MSS. by a rasoully sersaut, involying the annibilation of the results of yeors O
proved sueh n great disappointment for M. Tume, thut he gave
lis colleetion, one of the wonders of the scientific world, to the British Museum
and it is on this colleetion thit the Tabotvs of Mr. Outex inve mainly been b"‘"‘"-
The Pwvesddale collection of birds, and the udequalled library of omllh“;:;’ﬂt;":l

added to

‘the Hume oollection, constituted all the material that was neeessary for 4l autlior
R ,",',mlhuﬁion of his book ; and the facilities rendered by the authoritics ol lll;:
' Mistory Muscum  have cuabled Me. Ontex to write his work with »ue
ok et Bt will sdoubtedly be considered as ane of the wost juportant
o " to ornithology of the present day, and with the year 1600 e
W‘.to-mc commencoment of the © Oatesian Bra.”

B

Hnay l.,“




UATES'S BIRNS OF INDIA. 164

Wi hope that ornithologists will make, if necessary; such o strong representn-
tion to the Government of Indip, that there may e no question sbout the grant of
special leave to Mr. Oates to enahle him to finish his wark, for fear that the con-
clusion of it should fall into Jess capnble lands,

Now for the work itself.  The first volume consists of the ** Preface,” by the
editar (pp. 1—10), fullowed by a dingram of the coutour of a bied, which will be
useful to beginnors in assisting them to dexeribe a specimen.  There are one or
tivo slips, which may as well be pointed out iu this deseription for correction in
sushsequent edition.  The © nape™ is by no means the sume as the * oecipot;”

. witness such numes ax Parus ancholiv (p. 49) snd Txnlus oeeipitalis (p. 217).  The
space allowed for the *abdomen ™ is too Jurge, seeing that the ** breast™ is gene-
rully sapposed to he the portion of the boidy overlying the sternum, and the * fore-
neek ™ and * chest™ wre entirely omitted m Mr. Oates's yoeabulary, his * breast ™
heing oceupied by what we ourselves call the *Jower throat," *fore-neck,” and
“chest.™  Similarly, the portion whicly he ealls the “ back ™ we should divide
it the *“mantle,” or **interseapulary region,” *upper” snd “lower™ hack.
Mr. Outes fully recoguises these divisions in his deseriptions (Cf Dendrovitte
frontabis, p. 33, &) We also regret to see that he once more introduces the term
“ tortinries” instead of “ innermost secendaries”  The focmer term buplies that
there quills spring from a separsté boue of the wing. 0%,

In s privaary classification, Mr. Oates has adopted the main divisions reeently
proposed by Me. Secbohm from o revision which the Iatter gentleman hag been
making of the general chareters of the class Aves. For thelast two years
Mr. Scebohm hns been revisiug and collating nil the work‘ of recent ornithologusts,
and has by the most eareful study, digcoﬂ:ml WANY HEW points which besr on the
classification of birds ; so thut of all the sehemes for the arrangement of the higher
orders of birds, this new one of My. Seebohm’s seetis to ux to be most worthy of
general aeceptance,  Mr. Oates briefy explains the leading characters of the
Passeres (with which slone this volume deéals], and illustrates the Iudingfu(fm
of the order with & capital sclcetion of wood-ents, the skull of the Rambﬂuu
figured to show the Fgithognathous palate. This fignre is far mm ejzlllﬂhﬂm
tie than the one which illustrates Professor Huxley's dnumhudonof the
Fithognathons palute in the * Proccedings™ for 1867, Then on P 8. 9,
Mr. Oates gives a** Scheme "—i.¢., a * Key "—for the M@ﬂiﬁ”i“ﬁ."‘fh‘g"""‘c‘
of Passerine Birds, with whiek we eonld at first find no fault, as 1t was evifently
an artificial or student’s  Key," nntil we turued over the pa d’due hook nnd
found that the author hade conscientiously followad the minor datails: of the

o ey and had adopted the order into which the families bad dropped wnder the
artificial - arrangement which he had elaborated for their identificuation, Ty
result of these eharneterisations is that the Titmice dmﬂ""" e w fnanly, Paride
altogether, being absorbed in the Corvide; the Pimeliide, the waste-paper
pusket'” (test Tristram) of oenithologist, likpwase yanish, and are veplaced by the

(rateropodida, whiel iy, as n friend of 0% would sy, the wame monkey on
22
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another hough ; the Dicwredi appoar 45 a family between the Sutide and the
Certhitne 3 the Regulide are n full-blown fuwily, and lead from the Sylviida
to the Loniide and Orolide, which in turs approsch the Stursmeda by means
of n new lomly, the Eulqﬂelida. This arrungement of the familics is a blemish
on the hook, and the nse of an editor shonld bave here been apparent, A0 he had
sugeested to tbh,ml,h‘ot that this arrangement was certain to be accepted tirerally,
sl that o footuote of explanation that the © Key™ was mn urtificial, nwd pot i
unturnl one, would have sved the necessity of the sbove vemnrks, We know
from our own experience that in the making of  Koys,” where the species or
geners are numerons, it is often impossible to fit them all in what seems i natural
order, and eertain * keya™ must of neeessity be more or Jess. artificial.  Tn such
cases we have always stated that fact/aml in the arraugement of the gencrs or
species have followed what we coneeived to bo the more natural srrasgement
Cf. wlio Connes's Key to North Ameriean Birds (p. 230}

The elief character for the division of the ten-primaricd Passeres on which
Mr. Ontos relies is to be meb with in the plumage of the young birds.
M. Secbolim was the first ornithologist to recognise this as a fundumental character,
nand it enabled dum to chumeterise his Thrushes and Warblers in philonoplnicul
atl satisfactary manner.  Mr. Oates is the first ornithologist who lins carvied 1t
out for the hulk of the Passeres, and he finds that five types of nestling plinges
exiat in these birds. ‘

It the first the sestling resembles the adult female, ol |

- n the secund tho nesling resmblen the adult feranle, It in wore brightly
. PAYLS «‘M 20 [\ 3 lm‘ A Vi

To the rhid the sestivg o barrd, .

In the fonrth it is stevaked. )

In the £77A it is mottled or squamated. ~ . Y

That mucl of the vatural sffinity of birds miay be clucidated by the colouring
of the young we do not deny, and we look wpon the nestling plumage 83 A
midication of the sncestral cqloming of ghe wpecies, bt whether it s @ibblo of
being reckoned as a prinary elureter for the mlmliﬁ,ikib}i of the Passeres wo ¥CFY
wueh doubt. ' ‘

Weo wonlil not have the rendor swppose that the eharactors given by

i lis *schieme” of Passeres nro the only ones on which hie relies for *
 eharnctesivations of these birds.  On the contrary, cach fumily is intraduced with
i earefully detailed account of ity eharoteristies and fall explanations are £IVEH:
A\ '“}ﬁi‘nvulve a short sketeh of the volume with its principal festares. 'n‘;
iBorvide Mive three sub-funilics—Coreinm, o Crows; Parige, Titmices &

-

Mr. Oates
¢ the

v, o Craw-tits. Mr. Oates sayn that the affinities of the Tits, with
seognised by all writers on omithology.” The present writef
it from this srrangement, for he onn fnd Jitghe i commo"
 woes-nest building long-tailed Titmouse pnd aby ""'m:
 Grow.  Aceording te My, Oatey the Timice e
T &

LY
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he divineed, 2ofo vielo, from the Shrikes, but then bow aboul sueh formy as
Foleanentus,  The difllenity of finding appropriate English numex for exotic birds
w well known to us, hut Mr. Oates ean improve on his triyial nomenelature in
hix sccond edition, ¢.g., Lophophanes menns * crested” Titmouse ; but we finid
that L. eemodivs iy o “cole™ tit and L. rufinuchalis is o **black™ tit, e Outes’s
reat family Crateropodide, is virtunlly the family Dimeliide of our * Catalogue
of Biedw and we greatly prefor the latter nnme, tor the typicsl genus Crufernpua
1 an African form, feebly ropresented in Asia, and its ndoption laves n wrong
mmpression,  Six sub-families make up the Crateropodide, and the characters for
their separstion are most ingeniously contrasted.  In the nest edition we would
advise Mr. Oates to hring them to the rank of * familics,” and the arrangement

will be at once siwplified. The fivst sab-family of the Crateropadide are the

Crateropoding, or Laughing Thrushes; and hero o wotice’ that Mr. Ouates

has chianged the position of some of the species from that in which we placed
them in the * Catalogue of Binds ;™ but in all such instances wo expect fo fnd
thit he i vight, for he hos cxmmcd the chnucm aof all the species. with wore.

detualed appunmon than we were. able to gﬁu n the

Gau!ognu' ne." The Cra-

teropoding wee o watural mib-faniily, and wo do sot find tanch fanlt with his

Timeliine. .‘ly:ophonul SCCHE L0 mw‘ba M‘Wtili\)& w0 bb*iiﬁeﬁd ﬁ?“ﬁi-.
feom the troe Thrashes ; but htr. Omnm!m out umd m’ror' u.r- m} m.
other Bruchypteryoiae. The Sibiise are not nearly so mtml " nliﬂs!oa in our
opimion, and may  possibly have bta he unn’lulntml. Liopfils and its allies
going  with the Gareulaces, snd Staphidia, Tore, &e, following Stachyris, or
hecaming merged in the Liotrichine.  Zosterops is surely out of place smong the
Crateropodide, snid we still retain our conviction that its affinities are Mclipha-
gine as may be seen from the deseription of its tongue (p. 215). Among  the

Liotrichina (p. 220) arc some incongraous geners, such as Pleeuthing, Hyithine,
Chloropsis, Irena, Leptopecile, Pyuroglossa, nnd  Hypocoliss, 1 Hemipus, Peri-

croratis, &0, are Lunime (pp 450, £07), we sé¢ no reason why PMM lml‘
Hypoeokins should not have heen ineluded.

The Bulbnls or Brachypodiar aye 4 satisfactory aud notural aub-family, and
wee stspoet that Mr. Oates’s allocation of vome of the species i more corrvet thun
that of our sixth yolumoe of the * Catlogue,” "We notice, M}c&ﬁt lw 3

inclined to reject Hodgsonian names, when they happen to. huve Q% deseription :
bt ithierte the titles publishad by Hodgson in wh Zuolugie .fﬁ:w!h::' 4
founded Medly«m his unpublished dnwl’upm t!w ritish s have beey
ailonwed Lo stand, anid it i o pity that this antagonien www«h we b

established in the * Catalogne of Dirds” should have: arisen, ¢, Pellorniun
sndellis (BInE) for P, Nipatenss (flodgn,) vn  Pyenomotnn - bewgalensis
(Blyth) for P pygane. (Hodgs,). po 971 m‘@ we wbnll adopt wow of
Mr. oumumnlmu,wdamt feel M‘W follow  Nitn in 4y fikid
adherence to nomenelatural Low,  OF conrse, e wilk he bownd in striey cuttelin
teney to rejeet Boddacrts' mamen, ﬂ“ here sgiin we shuol)l ot fullow h\m.




172 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, 1500

Likewise we hope that he has some atronger veason than the fact that Ofocompsd
emveria iy by Dinunwus “istinebly stated have come from Bepgal,™ for his upsetting
of the nomenclature of 0. emeria and 0. jocosn. The lacality * Bengal” bud a
wile significance with writers of o hundred | years ago.

The anthor's review qf the Dicruride is very satisfactory (pp. 310, 31L), bt
the family 1 strangely out of place hetween the Sitfide and Certhifde, 1u his
fawily Syleiide, Mr. Oates unites wll the Grass-warblers (Cisticoler), with the
true Warblers, and the whole of this portion of the work ix very scientifically
treated, though again we do not like the order of the genern.  Lusciniola with
its one species, T melapopogon, is pliced between the Tuilor-birds or (Orthotenns)
and the Fandnil-warblers (Cisticoler,) and Acanthoptila finds # new home near
Schanicola and Chatornis. ‘Fhis is apparently a good discavery of Mr. Oates, &5
is undoubtedly the separntion of Abrornis from Cryptolopha, by resson of the
hitherto unsuspeated difference in the number of the twl-feathers. Acanthopneuste
is separated from Phylloseopus, and to the Iatter are restored many of the wpecies
incongruously placed in Luscrnola by My, Sechohm in the fifth volume of the
“Catalogue of Birds.” Although we have hitherto associated the Cuckoo-shrikes
with the Flveatchers, we do not objeet to follow Mr. Oates in placing them amony
the Shrikes, and Hemipus and Tepkrodornls may also go into the Laniida. The
fawily Priowopide, which in the third volume of the ** Catalogue” we adopted
from Sundervail, was never one which we felt mich enthusinem about, and it
was somewhat of a ** waste-paper basket,” but Mr. Oates ix the first ornitholo
who hax attempted to allocate the Prinopine gencrn in other fawilics an anyth
like o satisfactory way. '

Although we are compelled to differ from Mr. Oates on cortain questions, theso
are really of very winor importance, and in no wise detract from our admirstion
of the way in which he lax performed his task. It is mainly beeanso the work
is w0 good that we have analysed it so minntely,"in order to dixcuss the points of
difterenee between Mr. Ontes and ourselves ; uod we give below & list of the
modifieations which be has introduced into the first volume of the * Binds of
Tndia,” in the hope that, they may be of serviee to ornithologists. Wea iy add
that, the whole volume is profusely illustrated with wood-cuts, which are eacellent
setor Stith’s work, and they are a grent assistance i deeipher

examples of Mr. F . D .
fuge the manor pouits of structuce which Mr. Ontes by discovered in his classt

fieation of the Passeres

ziet
NN

FAM. CORVID.E.

i
r Sen-raminy Corvini,

i = Diffeteriee between Ravean from Bikkim and from the Pamab:
" |“ figured, E. W. Ontes, Fann. Brit, Ind. Birds, p. 14
W, AP, b the Siherian [orm of Hooded-Crow. which winte?

N Tndin <, e, . 20.
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Carpus eollaris, the Juckdaw of Cashmere, not distinet from G moneduda: ad,
ta, P 2,

Uracissa magnirostris (Blyth).— 1. occipitatlis (Blyth), snd U. euenilate {Gould)
= U. flavirostris (Blythi.id,, te., p: 27

Dendracitta assimilis (Hume) =0, &imalayensis (Biyth), d., & e, p. 82.

Sun-raM. Pariye.
Lophophanes humii (Brooks)= L. @modius 2 idi, t. 0., po 08,
Sun-paym. PARADOXORNITIIN.
Seaorkynchus, gen. n.. Type, 8, raficeps (Blyth) 7 1., t ey p. 65,
Paradaxords gularis (Horsh) is a second specics of Seaorkynehus -l b e, p69
Clevasicus—Suthora: i, t. ¢., pp. 06, 67.

FAM. CRATERPODIDLE.

Sen-ram. CRATEROFODIN &,

Garrulax gathonus (G- A.) is o Dryonastes: id., t. e, p. 76

Dryonastes strepitans (Blyth) is a Garradae - i, toe. po 8.

Trochalopternm coraceu (G. A3, T- vafogulars (Gould), wud T, austent (Jerd.)
ure all referable to Tauthocinela : i, oo, ppe 85-87. )

Trachaloptervn ruficapillum (Blyth) is the trae T chrysopterum (Gonld), from the
Khasi Hills, and T ehrygopterem, auct, (nee. Gonld) is renamed 2% nigri-
mealum (Oates, ex Hodgson M8S.) 1 id,, te., pp. 80, 01,

Trochalopterion sinile reinstabed as o distinet species from 7. pariegatum @ ul, L,
e 06,

Grammutoptila austent, sp. n. Daphla and E. Naga Hills: id., te, po 104,

Argyn hyperrthra (Sharpe)=A subrufa (Jord.): id:, te., p. 100

Pyctorkix longirostris (Moore) is an Argye : ad, te,, p. 100

Lugardia rufescens (Blyth) and Garrulax einercifrons (Blyth) must be placed
Crateropus = il t-c, p. 14 .

Pomatorkinus pineills (Sharpe)=P. schisticeps: ., te, p. 110, “P.' obscuras
(Hume), distinet from P. Horsfields, id., te, p. 120 P. tmberbiz (Bal\ml)
i« the form of P. erythrogeaye from Karen-Nee and Tenasserim ¢ gd.'. L
p- 125, note.  P. inglisi (Hnme)=P. hypoleuens, juv.s i,y tie, po 126

Sus-ram. TimELUNEE

Pellornenm mandsllii, nom, emend. pro. P nipulense {Hodgaon) (nom sl ;.
toe, pe 1400

P intermedium (Sharpe) = P. minus (Hume). Types compared : id., tieo p. 141,

Seotncickla (Sharpe) = Pellorenm ¢ 1., t <. P 143,

Drymoeataphus igaotus (Hume), apud Sharpe, 1 & troe Pellornewm : 1., 1. o 3

RS TN
Tunl':—u magnirastris ( Moore), apud Sharpe is & Mallacaptoram : id | ¢, p. 151
Phingorhina, gen. n. Type Turdinus yutlatos . (BIyth), ., te., po 1355,
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Actinodira oglii, g, a. isn Lhingorkina ; id., te., p. 156

Rhupacickla, gen. n. Type R. artriceps (Jerd) with R. wigrifrus (Blyth) nnd
R bonrditlont {Hume): id., te., pp. 159—161.

Stackyridopsis lays spotted egas, und Stachyrin layw white epgs. 8. wipriceps,
(Blyth), S chrysen (Blyth), and 8 assimitis (Wald.) belong to Stachyrid and
S raficeps (Blyth), 8. rafifrons (Huwme), S pyrrhops (Blyth) belong to
Stachyridopsis ¢ id., ted pp. 152—106.

Sehaniparns distinet from Minla which is placed in the Lioteichine. 1t contains
three species = 8. dubivs (Hume), S, mandeliii (G, A mud S rufigularis
(Mand dz 0l te, pp. 165—171.

Sittipnrus, gea. n. Type 8. einersus (Blyth) und 8. castancicops (Hodigs): i, te,
pp. 171, 172, ' :

Lioparue, gen.n. Type L. chrymsus (Tlodgs ) :id., te., p. 174

‘ Stn-rFaMiLy BRacuvprEryGINas.
Yallene albicentris (Blanl) uml €. rufiventeis (Jerd,) must bo phced i Bracky-
plerye 1id, te., p. 185,

Brackgpteryz kyperythrus (Jerd. and BL), B. erissalis (Blgth) nnd B. nipalensis

(Moore), must be placed in Drymochages: id., pp. 187—189.

Su-van. StpnNa.
Malacias=Lioptila s id, toe, p. 196, The spocies ure L. onpistrata (Vie )
L. gracilis (MeClell), L. mclunolewca (Tick.), L castanoplera (Sal¥wd ), L.
anneeteus (Blyth), L. davisons (Hume), anil L. pulchelln (G- A
A Aieisoui (Hume) i not the sanic a8 L. satwraty (Wall)), whiel =L #saofos
(Blyth) £ id., t. e, pp. 129—200,
Lrops (Hidgson), distinet from Actinodura , Wl e, pe 208,
Aetinodara duplacasie and o, waldeni belong to Ixnps. ¢ ide t. 0 po 206
Svs-ray. Liornicnrs .
Melunorhiora sultanen not o Titmouse : i, e ¢, p 241 !
Hilarocichl, wen. n. Txpe, Ploruthins ruficenter (Blsth) : ik, € o P 28
Leptopeeile not a Titmouse or & Warbler : id., t. ¢., - 248
Bun-vas. BDpaciuvronisa.

Criviger hurmanicus, sp. n, + idyy £, 0., . 256.
Afoplivigs, gen. v, Type, Tiews phavcephedus ([Torsf.) iy e, o208
Spwipetes smocelellandi | Hovsl.) and H. tickelli {Blsth) helong to Heors : il &
£ ) 265,
'ed (Fume), reinstarted as @ genis, id o0, po 267, d
o (avick. ex Hodgs ). bongidonas (Blyth) <., toe p sl
np M (Gould) is a Molpastes s ub, e, p 278
. M-m.'u. T\ I SO
A %@;. Tapo, X flavescens (BIvEN) o | 4wy o 2600
o L CSR
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Otucompsa jorosa (L), apud Sharpe= 0. emeria (L), and 0. emeria (L), apud
Sharpe= 0. fuscicandata ( Gouhl) : id., t: e p 277

Hemixns malnorensis ( Blyth), npud Sharpe: Xenociehln iclerica (Strickl), apnd
Sharpe : and Hypsipetes virescens (Blyth), apud Sharpe, are uil referable to
fole i, e, pp 26832885,

Rubigulaw Pyznonotus = id., t. e p. 256.

Pycuonotus pusillns (Salvad. ). restorad as the pame for P salvadorsi (Sbarpe):

il teoe., pe 203,
AM. DICRURIDE
Buchanga, not distinet from Dicrurus, id., t. ¢, p 410

Dicrarus nigrescens, sp. n., Tenasserim i, . o pe 315
Dissemuruluz, gen. n., Type, D. lopkarhkinus, id., t. c., p. 322.

FAM. TROGLODYTID.E.
Elachura, gen v, Type, Trogladytes punctatus (Blyth, nee. Brelan), T. formosus
(Walil.) s id., £ e, p, 330,
FAM., SYLVIIDE
Cisticola orythrociphala (Blyvth), C, iyl(eri (Jerd.L and €. volitars (Swinh.) nre
distinet anil not identical with C: exzifis, V. and H. 2 3d,, & e, pp $71—3730.
C. granilis (Frankl}, C. ryfesoens (Blyth), and €. einercicapilin (Moore) belony to
Franklinia : id., t. e, pp. 376—=870,
Acanthopnenste, distinct from Phylloscopus : i, t. e, p- 411,

A. davisont, sp. n. ¢ id, £ e, p. 420,
Abromis hus ten tuil feathers, and is distinet from Cryptolophi, which has twelve :

id., t. o po 428,
Cryptolopha tephrocephiala (Anderson) distinet from C. affiniz: id., t. o, p 423
FAM. LANIIDAL

Perierocotus elegans (MeClell) (type exnmined) is P, speciosus (Lath.), 5o that P,
elegans (Sharpe ot anct. dec. McClell.) must stand as P. fraterealus (Swinboc) =

i, toog, pe 479,
Laluge= Campophaga: id., t. e, p. 491,
FAM. STURNIDA. i
Sturniug huwmii vice S. indicus (Hodg.) (nomen nudum) ; il boe, p 520,

"'9"’1"‘"- 8!”' n. ‘ w' &&mh l‘l’m (Pm-) H fd., ‘. [N IP;‘M-
Sturnin burmanics (Jerd.) and Acridotheres lewcocephalus (Gigl. and Salvai,)y

referred to Graewlipica : id, t. ¢, p. 536,
R. BOWDLER SHARPE,

(The Fisld, Mareh 15, 1860))
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SOME NEW BOOKS OF INDIAN ZOOLOGY.*

In the early years of Her present Majesty’s reign, the few natu-
ralists of Indin worked almost “on their own hook’; af any rate,
with little assistance. A handful of Madras doctors and one Madras
Civilian, a Bombay doctor or two, and scarce any one else in
Bombay. A little group centreing at the Bengal Asiatic Society,
with Blyth and Hodgson as leaders, were preparing the way. Except
Blyth himself, and the early martyr Helfer, scarcely one was what
we now call a professional nasuralist, devoted to Tndia, though some
birds of pussage of that feather had come and gone,

Meanwhile the flood of the Victorian age was setting in strong
at home. The late Prince Consort, after his fashion, was miding and
enconmging ovory science and art ; and new names were already
beginning to be known in scientific circles that have since become
known to the world.

The outer circles of the wave were folt oven in the somewhat
Philistine Sceretaviat of Indis, and Lord Canning’s Government,
casting around for & competent man, divected Surgeon-Mujor
T. C. Jerdon, of the Madras Army, to compile a sot of manuals of
the mammals, birds, fishes, and reptiles of India. .

No better man could have been found in the Services. Probably
the only othior possiblo man was the lomented Blyth, Jerd.a’s friend,
and perhaps his supevior as a naturalist, hut probably not his equal for
the matter in hand. Atany rate, the scknowldgment of Jerdon
himself, couched in most gonerous terms, leaves little room for daubt
that oll that could be done for the work by Blyth was done by hint.

e

'3 .\."
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The dates of . Lord Canning’s orders on the subjeet nre not avail-
able to the public, but probubly they ware issuod in the early days
of his Viceroyalty, and the sturting of the work was ddlayed by the
outburst of the Mutiny,  Jendon served in it with hix curps, and was
one of those whose vourage and endurance left Tudia to fufure natu-
ralists,  In 1562 he dedicated the fivst part of the * Birds of India ™
to Lord Elgin, and the latter was searcely cold in his grave, when the
voluma on “ Mammals " was published. Tho writer evidently hoped
to live to publish those on Roptiles and Fishos, but the Tope was not
folfilled. It may bo that some day some one muy publish 4 memoir
of his earecr.  There is n cortain note of kindliness und modesty in his
«\\'nhngﬂ. which leads the render to think that he must have been
most churming comrade as much at the mess table ns in the
jungles ho explored s well.  Both the * Birds” and the “ Mam-
mals,” tao, ure books of high htamxymld'itiw their i Eng-
hshetpressiun, mhmtcdbyahm,g i ﬂj@%w 4 X‘. 2

Jerdon's work was mmimad 1 4 Sociaty el
Dr. Gamharsﬁm nwnograph on. tbe'?ﬂ’iz@‘wzmﬁu, and wﬂ&'
completed when his friend Dr, Day completed his great work on the
« Fishes of Indin.”  Both of these were works on a fur grander seale
thun had been allowed to Jerdon,  The former was soon followed by
Dr, Nicholson’s (unother Modras doctor) “Indion Snakes,” and the
latter wae ublishod almost sunulhmoously with the then Licutenant
Beavan's ** Freshwater Fishes of Indin.” .

My, Murray was aleoady at work in Sind and Mz OaMSBma
before Dr. Diy’s magnun opus was published. ' M ﬂw‘ﬁt odit-
ing Stray Fonthers, aud® the Tndinn onturalist had a ¢ &uﬁu of a
library at lust, for the study of the vertebrata. A

But the years of fhe Crimean und Porsinn wars, ﬂﬁ‘m und
those: that followed them, woro not years smWO“ﬁt‘» f.» m#“do"
of seienco amongat smatonrs. Thnbm Pmﬂ ‘6'
fully oceupiod i the giving and laiimgA uk > e
mslwumr‘lumhngnyfhb ook,

The great Amerfenn waur tutmed 1goron 'ﬂﬁ’“’" C‘“‘hmwh
to-cotton ol <tonk=jobbing, it tha' wnp*iw buened from 54 g
4 ot but TEHIe wew 6l in thit desade.

The doctors and ﬂio ﬂeaiopm\'l Survey men were  tha v whe

23

7~
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chiefly kept it ulight when Blyth and Jerdon were gone. The cul-
ture of the early competition-wallahs was chiefly literary, and that of
their military contemporaries was, when not literary, mostly mathe-
matical or artistic. Nothing could better show the'state of things
than the facu thet Jerdon’s vohuone on Mammals wos ooly reprinted
(not cdited) in 1874, the “Birds,” I belieye, not until 1880 or
thereabonts. :

The latter was so scarce a book that cach of three volurues that I
possess is 10 me the relic of o sepurate friend that got it for me—
~ong dead, one gant, and ene serving afar off.

Bul the ebl was over, and the flood had set in again ; thoso who
were really capablo of becoming centres of inguiry were every
day finding more and more who would contribute chance facts or
specimens, The Bombay Gazetteer office wus routing out every-
body who knew anything about auything, and lent a great impulse to
every kind of inquiry by its studious and honourable acknowledg-
ment of every contribution of fact.

The Zudian Anliguary was waking up other branches of inves-
tigation us long ago as 1872, and it could not do so without the
eeho reaching Naturul listory. :

Tor, us any oo familine with Anglo-Tndian culturo, cannot help
remarking, iu overy science the leading men wust necessarily be
those who dovowthemmlmchicay {o it: but the seeona srank, the
observers and éollectors of specimeny, tow generally men of somawhat

varied tastes.

Life in the Mofussil is gencrally deadly dull.  Shikur is ot every-
where. A ebanee of muking love is o rare luxury and the * flowing
bowl ** apt to be & snard.

Musie, except for the favoured few who can play the fiddle, is not
portable. (1 doeline to count _tlw bunjo.) So the man who }mn the
;| ~ best chanco of a tolerable existence is Lie who cun got enjoy

i |,Wy ont of a bird, # fish, ‘n rat, & stone in its natural state, .Ot{ :
~ s n that of some crumbling temple, s sorubby bush (any 369
 Sanappeciate o big tree), ot in ahait, Omnis ren’ seititic: T3 g

Yol ‘tydue; not tanke scientific masters, but it does muke 160

”h‘ 'ﬂ‘ﬁt‘ithnrl.nndnome men possessed of it have been very
"  more than ens science. | need only quote suoh names 48

e

menk
the
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those of Brian Hodgson, Sir Walier Elliof, and that 19th century
Ehlzsbathun, the late Colonel Yule.

On mon of this sort of culthire the last few years have acted with
great force, and this in the state of things that has, for instance,
filled half 4 big house with the Anthrapological and our own Society,
neither of them o roceipt of auy extrancous aid, nor impelled by
any power but the free will of their members.

A society in this condition has naturally heen clamorous for books
of reference, and a good deal of public money has been spent in
answering the demand. It is the fashion to say that Government
15 stingy, bt the truth is that Goyernment has done u good deal in
this way. No province of sny nation need he ashumed of the
Bombay Archawological Survey and its splendid quartos, nor of the
Bombuy Gazefter, a new edition of which is alrady under dis-
CUESION.

A somewhat meagre Geologicnl manual and w very good Meteoro-,
logical ono have beon issued within the decade, and what we
wanted most was a set of folerably ¢heap zoological manunls for all
Tndia

The Secretary of State has undertaken tho supply, and eéntrusted
Mr. W. Blanford, late of the Geologieal Survey of India, with the
superintendence of it. It is not likely that be could have chosen a
better man for his work.

An corly scientific training, natural aptitude, and twenty years
of the East, are qualifications that muy well bespeak confidence and
respect for the Editor of the Fawna of British India s nnd if, in
examining his work, we find renson fo complain of perts of it, he’
may well a8k us if we could have done batter.

It is, howover, the duty of a critie to speak his, mind without fear
or favour, and so we hope to do in reviewing thovatlu uotnd al the
head of this articlo,

Dr, Day's two volumes on ** Fishes™ are theon]ypwtdthe *“Fauna"
vet complete, and possess a melancholy interest as the Inst work on
carth of their author, He held on, under eonsldt‘mlﬂe dlﬁimhm,.
until he had already been warned fo *‘make his soul" for 1,
approaching end, and the present writer thinks that it wanted little
making. 1t is mewely & cheap and portable abridgment of hig great
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work, with a few additions to bring it up to dute, md the fine engrav:

ing left ont for economy’s suke. Itis, however, worth noting that in
g this last work De. Duy has finally abandoned the old elassification in
which the shirks, saw-fishes, and skates were taken as the lowest
fishes, and hos put them at the tap of his list.

The iehthyology of India gaye no opportunity for diseussing. the
lnims of Tepidoriven tnd Cerntodis to this position, becanse wehuve ot
yet found either here.  And, as Dr. Thay wrote within narrow limits
of space, and the Editor admits having squeczed fiia literary bones
*in their cgffiin; we shall not soon know his opinion on this peint.

' ;'-_‘;- It had been un sct of grace in Mr. Blanford, in sach a cuse, 10

4

ive refrained from whot ho ealls ¢ ndditional compression.
There are some of us would ruther e had pat the sorew oft the
Mammals.  He has nio excaso for veforring s for the < limits af the
aren” to the half volume of Mummals ulwendy published. For he
+  Dad three-quarters of o pago fo give them in, which is n0W blunk :
and many peopls will buy o whole book of fishes who will not by

4 quarter book of mummals, ‘

The referancos to “Me. . Day, €. T. K, Deputy Surgeon-Gene
1l e i rothos stupid styls of offcial podantay. ¢ Dr: Doy died
& D, Diny™ siob marely by conrleous enstont, but by tho law of bis
Ceonntry, and 5o he v uirigkﬂ; o t!resned and gquoted, in apeceh
il 1 DIAAE snliveiitl: - Brguncdt, in yoaoes . Tt will b Yamgg Utk ¢ho

Finlos of Indin look upon his like aguity;—and rise-cersis

The man who has these two vilumes, Lieat. Benyan's ¢ Frel
Water Fishos of Tndia® and My, Thauis's “Rod in Todi® iy
'the Tnftian fisherman's library. T8 hi wints more, he can S

o dor tho sseond (Dr. Day's own) edition of his great work, and

.:‘ . th M ‘. P, books, fudikis FRRT A aunotuted, will last

~ bim his lifetime. | ey
l e two volumes on Fishes have Dbiwn fivst ml-med‘ of the
o only completo port of it yot ::‘tfdhnlf

arid a8

" hoisuse they are th _
e himsalf opened the hall witls u papet hou

& Munmals.  This is early two yeirs old now, 1€ 72
of the setond half wolomo: Weo Wikh PP

| b, .“': . I» X . o "' .."‘J M“ e bn" 'n]'m";'. : M Wit-h
¥ ) h Th "” :,, y ' . ".'.'.»4 '.J..Mswﬂl‘iCIF)u. m‘d"’ 'ro mmn
L "'V. "-V'.'_ -. ’ J 4 lF:\. :‘* i . ‘
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it 1s the ouly book of the lot, as yet, that hae its price plainly
marked on it ; secondly, it is the only oune which has mot been
subjected to what the Fditor cuphemistically calls compression,”’
We should prefer to call it dosiceation. In a case of this sort, it is
better to be the compressor than the compressed. At any rate, we
huve here a complete list of the Mammuls of India, so far as the
balf volume and the author go, and probubly no man alive could have
done it better.

The style, compared to that of the early Victorians, is nndignified
and meagre, It it ¥ alive in its way, und we know now what a
wost  competent authority—probably #4e most competont—thinks
about so muny of our beasts as he hes yet found time to give us
his mind ubout, The book is really u book, snd not a catalogue
of flat skins ; and the sooner we have the rest the botter.. We shall
then Iny our old well-pencilled volumes of Jerdon’s “Mammals of
India " asido (with i sigh o doubt), but aside for all that.

Perhaps the point most wtomstmg to sportsmon in this half
volumo is that Mr. Blanford finally dispeses of the distinction
between “leopard ™ and p:ﬁnthvx." Muny—the present writer
amongst them—had long clung to the iden that these were two, but
it scema impossible 1ot to sdmit the foree of Mr.  Blanford’s arvgu-
ments for their identity ; nnd our own collection of skalls bears the
game wiy. The very puzzling Tndian Otters are here for the first
time roduced.to intelligible ¢rder, sud the mysterions Mumh” of
Beluchistun begomes u commonplace black bear, which we are to
call  Urses torquatus instead of  Thibefanin  us luthnrw, hecnuse
although found on the Himaluyes and even in China, it does not
appear to have been rocorded from Thibet. s

Information about the IHedgehogs is ovidently much wanted ;
Mr. Blanford seems. a little at soa nbout their distribution, and is
cloarly unsware that tfmy are common in the nqr,th of British
Gujaral, There scom to bo two qucici, ]'n'_bbllblj' Erinaceus pretua
and F, Jerdowa. b '

One eurious carroetion our own records enoble us to mnke —for
A Storndile hax hore rocorded that the White-browed Gibbon
does ot deink with it lips putting its head down to the wator:
put dips its hand in the water und then licks the back of 1. This ."
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probably the action recorded of the White-handed Gibbon by Mr.
Blanford as ¢ scooping up water."

Few of the illustrations are original, and none of any artistio
merit, but the anatomical drawings have considerable scientific
value apart from these considerations.

On the whale, as observed above, if we ever got the rest of this
hook, it 15 going to be “ The Mammals of Indin,”

As regards the Reptiles and Batrachiy, wo are promised a volumo
or 5o from Mr. Bouleuger of the British Museum, s most competent
authority, ntcopt for the trifle that he is not known to have
ever been in India for anything worth calling a residence. Tt will
be time enough to eriticize Mr. Boulenger’s work when we see
it; and he, if any man, deserves kindly criticiem, for his aid
has been unsparingly given fo all Indian Nuturalists who have
sought it,

The next thing to consider is the Ornithology,

Of this we have as yota single volume devoted to the Passerine
Birds, and fathered hy Mr. 'Eugeno Oates, whose name is already
favourably known to this Society. It is to be regretted that the
Editor (not Mr, Onte‘) has thought it to prefuce it with the remark
that, “ the clnmiﬁouﬁnn adopted by Jerdon was obsolote even when
he wrote,” which is in very bad taste and inpecurate.

The nhumﬁcat\on m question is hardly absolete yet, and soveral
obscrvations of Jerdon's show that he. adoptod it, us othors since him
have done, for the sake of hiz readors.  The rosult has justified him-
Hiz work ix ut this day an Indian Classic. Lot us sco what is offered
to us to supersedo it

Avy modern Indian Ornithology must contuin nearly 50 per cont.

more species than Jordon’s work, chiefly, as Mr. Blanford is careful

to observe, because the modern ares is nenrly double of Jordon's,
and includes copnfries very different from those fo which his work

Wan restricted—>by order. He did, =0 far as he conld, remark upot
e specics of what were, to him, borderlands, and are o us 88

';“Wypma of British India as Madras sod Bombay, But € Jeylon,
B élmﬁ.’.{?;’: Malay Poninsula, and mnch of his Afghanistan and

W6 now parts of British Indin.
Heriée, vathoy than frow any fuilure of Lix or his ch"“'sw”
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and colleagues, arises the enormous increase in number of species
now before us.

It will be romarked that in North-western India the increase is
chiefly in migratory Palwarctic birds. On the Malaysn side. per
confra, it is, necessavily, in tropical forms. It is to be regretted that
this work is by no means culenlated to tuke the place of Jerdon’s,
Mr. Blanford’s (or perhaps the Seerctary of State's) compressing
apparatus has been at work; and the present volume is very little
more than a Musemn Catalogue of dried skins.  That Mr. Oates and
Mr. Blanford can do better than this we know (mafiy of us by
personal intercourse ), and the waste of the opportunity now offered
is the more to be regretted.

The classification is no doubt very scicntific; bnt the catnlng;wxm of
the British Museum we good enough for ours, and Mr. Bowdler
Sharpe, of the same, is rather “down™ on our author for confusing
a “key" with a “classification,” and wants to know where the
editor was when this wus done? Mr. Sharpe, indeed, mingles
blessings with his objurgations, and thinks that the prosent period
of Tndian Ornithology will Be known as the “ Optesian Era,"”
wherein Mr. Shurpeis very widely astray, The period when one
man eould name an era in Indian Ornithology is over.

Messrs. Blanford and Outes have indeed given us half o stone
where we «%ed for bread.  But they haye not, in the longuage of
the turf, given us * o stone upd a beating.”  While they have been
pulllcriug over their list of the skins in the British Museum, the
Bombay Education Souiety hoas brought out Mr. Jumes Murray’s
Avifauna of British Tudia

It is first in the field to replace Jordon's admirable, b“f' now
olwolete work. In the important matter of illustration, at s fur
superior to what we have, as yet, of Mr. Outes’s book.. Like that,
jt ix too much of o mere catulogue ; but the fault is much less in the
Indian work, and, upon the whole, the present writer considers iy
much the fitter book of the two for district use.

Tt may, perhaps, be wdded that shoreas the volumes, as yof
apparent, of the Seeretary of State's Fauna have been published undey
great patronage, the Avifguna of India hos been carried through in

gpite of poverty and what might almost be ecalled  persecutioy s and
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its appearance in print atall is the work of this Presidency or of
some people 1o it.

It may now, howsver, on merely utilitarian grounds, be recom-
memlt‘zd to such members of the Society as may want a modorn
Ornithology of Tudis, and not cure to wait for Messrs. Blanford nnd
Oates’s very doubtful next issne. o

Kolaba, May 1590, W. F. SINCLATR.

MISCELLANEOUS.

SECOND NOTE ON LOCUSTS IN INDIA.

Ix November lt a ahort preliminary note on locnsts in Fndia was isstod with »
view to showing bricily whit was known on the subject, snd indicatiog the points
to which utteution should be direeted during the locust invasion which hail then
commenced i Noeth-West Indis.  In redponse to this appeal n considecable
amount of mformation has reached the Mdinn Museum for incorporation in the
general detoiled report which is in progress. The materials, bowever, for anythng
Jike n complete aceonnt are still very. out, and aw there seems every prmhnhis
lity of the loeust invusion. mnﬁnnllm umdmr season, this seconid note has
been written with  view of indieating *luit liullnulv boen aseertuined, and
hence of showing the points on which furtber information is daimi

The locusts have now spevad themselves over Sind, stpnhnn. the Punjub;,
North-West Provinces anl Oudh, besides pummting sporndics Meinto Guzerat,

Abmedabud, Barode, Kandesh, and parts of Central Indis, and appearing io the
Kistua distviet of the Mcdml Pns\idnncy .'E]wy hitve dove 0 eonahlmhla
winount of injury to standing mpa, npcel:dly in Ruhmtm and Sind. Spceimcm
bave heen forwarded (%) to the Tudian Masetns, from Kamchi, Marway, Jevpore,
Merwnra Mooltan, Naini Tal, Rmulpmdi. Kintug, Evawnh, Muznffargarh,
+ they all prove to helong to the specien deridium peregri-
frronghone nll the dry country extemling from Algcn-

Ajmere,
) Lahore, and Blbmch
') wem, (1) whicls is saul Lo ralEo b

‘h., kmdnem of My, We D Cutmming, sgmpoon-Mijor Hondley, coum.]
G, ¥, Elot, De. William King, the Depaty Commissioner, Rawnl-
of the Governant Cenkenl llumm. Madens, the Colloctor
Linnd Rooords nad Agricalture, Paujab, the Superintendent,
and dhe Doputy Comoissioner of Balralo, tospoctivoly.

- -uu pnumﬂhy of Jervor in tho determination of tha specied,
; feol Ao tha two sooll known Entomologista, Dr, Heari do
'Wn thown two genthemen have moxe kindly exnming!
' thol they belong to the Apecies Jcruﬁm poiest VIR,

R (Xl Thmegh
f “ r
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on the west to Novth-West Tndu on the east{*). It has often proved most destrue.
tive in Algeria and has generally been supposed to be the Jocust of the Bible; but it
must nol. be confounded, cither with the loenst which has appeared in Algeria
during the past three years (1887, 1585, nnd 1859), and which belongs to the species
Stanrouotus maroccanuz, or with the locust which invided the Decenn in 1882.83,
though the latter insect was often erconconsly roforred to ns Aderidivm pere-
grinum(t). Wi

Flights of locusts appeared in June 1589 in Sind, and by September had spread
over the whole province, from Shikarpur to Karachi. In the beginuing of August
young loeusts were ohserved by Surgeon-Major Iendley in Marwar, belween
Didwann and Sambhur; these had, no doubt, hatched from eggs nid by winged
swarms about the end of June, and therefore show that winged swarms were present
in Marwar sbout the same tinie that they appeared in Sind, In Septomber
fights appesred first in Mocltan and afteewards in Dehra Ismail Khan ; they wera
also found in Ulwar, Kishengurh, Jevpore, Sirobi, ind in Almedabmd, (2} In
Qctaber, hesides maintaining thclusclvg-tbmnghqut Sind, Rajputane, Mooitan,
and Ahuedabad, they penctmted vouth into Raroda and Khandesh. In November
they reached, onthe South-West Guserat, and on the Novth-East Bauda, Jhansi,
Agrs, Cawnporce, Btawab, Bareilly, and Bohraich. During December they eonti-
nued to spread aver the North-West Proviores, renching Rao Bareilly, Patolyarh,
and Naini Taly they nlso peactrated southwiards an far as the Goony Agency in
Central Indin, besides being reported from Rajputatn as before. In Jnnmary
1800, fights were reported from Lahore, Muzaffargarl, Bawalpindy, Ferozepar,

{*) Locusts prased overthe Hritish India Steam Navigation thip Goleosda on
November 254k, 1889, when off the great Humish Telands fy sontBerns partion of the
Red Sea (Nature), Alsa over the l:uniliunhr snd Oriental whip Clyde nhont the
same timeo  They were noticed (o e veddiash (y colour, and consonqionily likely to
have boen depidion pecogeinum.  In 1869, nlaoy th year af 2 gront tnvanion in Rajp-
tana of W lognxt whick was probably deridinin Deripeinsm, Tocunte woere uo“nﬂ”n
great sambers In the Red Soa (Swinhaol. Tt would, thirofoe I ntnresting to
recertam bo what extent 1TSS snil 1880 were wenru of Beoiis invanian i the inter -
¥ening countrics'of Arubin, Porsin, Halochistay, de &

(H) 14 in particuladly ncoossaty to distingelel earefully hotiwosn bhe Decdiu Toot it
of 1882.83 and the Rajputana focust of 1880, ax there nrw (mpartanl diffecstives ia
babits of the two spavies which” make it that mensures spplicuble for the destruction
ot the oo nra nob hlwayn suitid 6o Uhe obhit,

(1) Locants wero ropoctsd from Almedistind a0 ourly s dulyy it 48 doubtinl, ho.
evor, whether the fiest that appoarml Telong -_‘_G_Q!ﬁ."!'m! RWarms of £ eradyy .
pereginent 5 o’ spacinvtets Nivo lnon nMﬂl'l‘ ﬂ’f'ﬂ"'ﬁﬁ'l“""v bk spacimens that,
were fovearded, an tha et whiel did iajury 46 erops i Kathinwar in Avguge,
proved on examinntion o Balonie by pocios whieh Tus baen datermingg b Dl
Henri de Sensenre wi Hiscaslophug eplesann (do Ranexuro) ; (hiy itnct i
distroct from Aerfdbiie peraselem and 18 thought v he of PUEety Jocal origin.

=4

lnhm_r
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and also from the Kistnn district in the Madras Presidoney:  Their presence wa
also noticed in Sind, hut no mention was made of thew in reports from Rejputana.
In February they were ngaiti'reportcd from different party of the Punjab (Lahore,
Rawalpindi, Debira Ismail Khan) and also from Sind.

The nhove sketel of the spreading of the locusts seems to poind to the sandy
teacts of Western Rajputann ns the centre from which thoy radinted. This being
the tract from which it was supposer that the locusts came in 1869, when Rajpu-
tam was fovaded by what appears Lkely to have been the same species of mscet,
and the fact that deridiva perogrinun periodieally invades Alzerin, from the direc.
tion of the Saharu desert, iucrenses the probability of the aupposition,

Wingless larvi have been received from Marway, where they were found by

Surgeon-Major Hendley in the beginning of August, snd also from Jodhpore und
Kurachi, the dates of their capture not having been recorded 3 a0 specimen,
howeser, sid to have just emevged from the winglesy state was received from
Karnchi, where. it hul been found by Mr, Cumming on 2nd November. These
data, incowplete ks they are, point to the invuding flights of loetsts having reached,
on the one side Sind and on the other Jodhpore aml Marwar, hefore depositing
their égies in Juoe snd July.  Soon after this Intter date the parent locusts no
doubt died off; necording to the kuown Tindits of their speciow, leaving the young
locusts to develop ; wo aceorlingly find o lull uatif shout September, in which
month the earliost broods appear to have become full grown, aeqoired wings, and
commenceid to sprend in flights.  ‘These flights scom to have geadually. tmvelled
northwards mto the Puujab, amd enstswardd und  sonthwrds, across the Amvalli
motmtains foto Baatern Rajputans, Ceotral Tndis, the North-West Provinces,
Oadh, Khandesl, and Baroda, o'stvay fight penetrating oven ns far s the Kiston
atriet in the Madeas  Prosidaney. _'rboy have flown baokwirds™:nd forwards
over Lhin vast sren i awargs which lmvo-nliglg'lod at intervals to desour the erops
which they genernlly completely destroy where they alight, though their numbers
bave Loen tao sl to ercate wny widesprend ealamity

With regard to the fnterehistory af the locttsts, the known hinbits of these interest-
ing ereaturos ennbles uh to peidiet with consideruble cortainty at least the general
Tines on which they will procecd. 'The Mights of winged insects, now presect in
many parts of India, will prohably sontinse during the  romaindes of the eold
wanther tlying nhout the conntry wud alighting nt intervals to dovonr erops. They
ure, howeyes, cxeopt in aueh amimdy teacta an thase whioh extensd from the Araval
atsuttaius on the east toSid on the west, under unnatural conditions, unid may
:Mu.lw oxpueted to perishin griat nimbers, from e and the attack of
_'M'/Mm_mhlu foes, hefore their time eobies in the spring to deposit their
"WMilh-uf ol age. sfter completing the natuml evele of tholr existence. In

%.:GM.‘-.IUM they wonlil profubly not commence laying their egas before
”n;_m.r va'ﬁtl.ulnavn iete instinet bl them that the time for segetable
SO e wirosehing il undor the dawper couditionk of the districts they
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have now inwaded, there s every prohability that they will zommenee ovipositing
very tmneh earlier than thus date. It is impossible to predict the date with any
degeee of certainty, but March and April are likely, ot least in mnny eases, to see
‘u large number of eggs are depaosited,  After the egge ure deposited the parcut
locusts will soon die off and the fate of the young locusts will, to & great extentr
depend on the atmospheric conditions that obtain.  They will undoubtedly be less
healthy than their parents, and will probably be aflicted by all maoner of diseases
and parasites, whose history it will be most interesting and instructive to observe.
H the year is an cxceptionally dry one, they may suceced in passing through their
vanous stages in nunibers sufliciently vast to do an indefinite amount of injury
both in their larval, and winged stages, but ander orlinary condivon it s to be
expected that the vast bulk of them will dic off hefore nequiring wings
though injury may be done by them, in their earlier wingless condition. )

An account of the remedics applicable to these locusts was given in the first
note, and sabsequent enquiry has only confirmed the statement there made that
the best time to attack them is in the wingless condition, i which they emerge
from the eggs, and long before they hase ncquired wings: They ave then little
black, helpless ereatures which band themselyes together and can rendily be driven
like sheep—into pits, or any other kind of trap prepared 1o/ receive them.  The
Cyprus system of screens and pits (deseribed in the first note), could probably be
utilised witlh advautage, but the prospects of scrious injury from the locusts are
not sufficiently alarming to make it probable that it will be considered advisable
to go to suy very considerable expense in introducing spparatus of the kind.

Amongst the points to which the writer wonld now dicect attention, sud npon

which he will be grateful forany information, are the following :—
(1) the ovipositing which is likely to take place within the next ove or two
months;
(2) the diseases, parasites, and other foes, to whoge juronds the locusts will
now be especinlly exposed 5 :
(8) any emigration of fresh  flights from Western Rujputana, or Baluehis-
tan or the Suliman raoge.

With regard to No. 2 very little is at present known in India,  The question of
disoane is very mtimately conngetad with elimatic conditions, for anfavourable, and
especially wet, weuther undoubtedly teads to produce an unbealthy condition in
the locust. In the Bombay Presidency in 1888, however, the general debiliy
ohserved in the locusts would seem to point to some specifie disense, nug the
discoveries made of late years concerning coutagious diseasts Anonst tnsects, dup
to the growth of low vegetahle organiams in their tizmien, render it extremely
probable that Ghe excessive mortality amongst the Toeusts will be due largely 1o
come sueh eanse,  Io snppaet of his thenrs, hosides tustancing such wel) known
(nsact disihses N8 pebirine, and museardine, which kre ofton mosh favl ¢ Glkworms
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it mny be useful to notice the lungi, Tsene destenetoy, Mets | and [saria ophio-
alossoides, Kras., which are stated by Kiinckel " Heveuluis to Lnve caused the totul
destruction of the ezgs of the' migratory locust Pachytylus migratorivs, over Iarge
areas i Sooth Russian i 1554, whon the fungus was investigated and artificially
cultivated by two Russinn naturulists Metechnikoff and Krnssilstchick. In this
conneetion, it should be observed that great eure is necessary in investignting the
subject of zymotic diseases amongt inteets; vegetable organigms found in the
tissues of dead insects bemg sometimes of purely post mortem origin,
with regard to the parasites nnd insectivorous animals, which are supposed to
account for much of the mortulity swmongst locosts in Indin, litle has been
ascertained ; hut the observations made on locusts in other parts of the world lesye
small donbt as to the nature of the numerous ngencies that are ut work, In the
United States, secording to Riley, the Rocky Monntain loeust (Calopteans spretus)
is lurgely kept down by iuscotivorous wnimpls snd parusites, some of the most
effective of which are themselves inscets, Riley fonnd that besides being devonred
Ly vertebrate avimals, sueh ns pigy, ponltry and other birds, toads, frogs, snnkes,
&e., and by the larger predaceous nsects, such as Curabid aod Cicindelid hegtles,
Anilid flies, some specics of Seutellenide (saldier bugs), and Mantide, the eggs of
the locusts, nre porasitized by a Dipterous insect ( Anthomysa angustifrons), which
is estimnted to destroy a5 mueh us 10 per oent. of them, by a little searlet mite,
and by an Tehoeamon fly ; while, after the locust emerges from: the epg, it is
parasitised by & mite (Astoma grylluria), which attachos itself to its body aml sucks
its juioes, uml by varions Tachinudie and Ichoeumonide, whose graby develop in
ita tissues and thereby canse its death. Stoll obwerved that the locust (deridium
 percgrinwm) in Central Americn, was much infested by a parasitie Mermis (hair
worm), which was present in six out of the ton spegimens he dissected. While
Kinckel | Horenlads states that in Russin it has been observed tuat Nematode
worms pieree the locust egic easos il penetraty into the eggs which they destroy.
Tu India little has been vecorded beyond the fact that in the Bombay invasion of
185289 kites and erows fed tpon the locuyty, and that the presance waa obyarved
of two species of parasitos, viz’, Cumall red parasiten” which were observed
clingiog 0 the bodies of the Joousts, and which are likely to bave been mites,
allied to the dstoma gryllaria Of..t\ﬂle.fi""‘ﬂll a * buir worsm,” which was report-
od to kill the loeusts, no furthor purtionlsrs about it however being given, though
it would seem hikely to be a Nematode, allied to those observed in Russin and

Uentral America. K. C. COTES,
e S1at Febyuary 1300; Tudion Museun, Culentts,
»

A MANUAL OF FORESTRY.*

90*0‘! Molich'n_aew Mununl of Farestry  will peobalily form the standard
work (o Mo istruetion of Iudinn Forest Officers.  In the interest of socienoe,

» 'l'\lh Wlmuml in the lfmn&.'v_, (eeett ot thy 20th March 1800,
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I therefore beg leave to point out a few errors and omisgions i the scientitic
purt of the tit volume, which may be of minor importanee for the practical
forester, but would certamnly lead to a senous misconception of the physio-
logical facts on which all eniture of plants 1s bused :—

In Part 1L, Chapter 1, under * Atmospheric Air,” the suthor hiaving stated
the proportion of mitrogen wnid oxygen, writes :—** No chemical process is required
to sepurate one constituent from another ; us a matter of fact, all porous bodies
possess the fucalty of taking oxygen from the stmosphere, without entering into
u ehemical combination with it.  Amongst such bodies are the soil and the leaves
of plunts,  Whether nitrogen is similarly taken up las not yet beeu proved, but
further investigation may lead to important discoveries in this respect, as it is un-
likely that the large store of nitrogen should only serve as a dilution of the oxygen.

Tlis statement is entirely erroneous : us a matter of fact the two gases, though
only forming a mechanical mixbure, cannot be entirely separated, except by a
chemical process, and only to a very small extent by mechanieal means as by
dilution in water, which s capahle of dissolyving projortionately more oxygen than
nitrogen, or by allowing air to pass through an indin-rubber membrane, in which
case oxygen passes quicker than nitrogen, owing to the condensivg power of
indin-ribber, which is greater in relation to oxygen than to mitrogen.  Porous
bodies take up the nitrogen as well as the oxygen, and except where a chemical
process or comhustion takes place and the ogygeﬁ combines with other substances,
as in the case of leaves, and frequently in soil, it is only exeeptionsl if ever oxygen
is mechanically absorbed in greater proportion than nitrogen.  The author proceeds
to say : ** Although the leaves of plants take up oxygen during the night and m
the shade, they exhale greater quantities of it under the effect of light,"” &e. This is
but partly eorreet, s= the plants constantly, even m the fullest light, inbale oxygen,
exhale carbon dioxide, and breathe just like animals, hut this vital action, essen-
tinl for the prescrvation of life, is, unring the day, through the influence of light,

partly obscured by the powerful decomposition of earbon dioxide. by which
process earbon is assimilated and oxygen returned to the air.  (Though the plants
may at times show no outward sign of abxorbing oxygen, there is now no longer
um.' doubt that n sufficient amount of free oxygen is always available for combustion
between the molecules of the cells, which enables the plants to live a certain time
without tho access of oxygen, just as it hus been proved to bo the ense with frogs, &c.)
Under the heading ** Carban Dioxide,” the suthor states :—** Plants tako the
great bulk of the carbon dioxide, which they require, through their leaves, from
the atmosphere, only a comparatively small portion is taken up throngh the roots
The fact is that as just stated the green plants only absorb carbon from the cqy.
bon dioxide and return the osygen. The oxygen neeossary for forming oy
bonates is taken partly as oxygen from the uir, and partly from water ayg minergl
salt, A certain amount of carbun dioxide is taken vp by the roots in wype, and
carbonates, but is nok asimilated.  Parasities and fnnga. ouly take up Fréviously
assimilated carbon from their foud-plants or from decaying organic mayge.
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Under the headmg ** Ammoma st Hydrogen Nitmte,” the author states. that
it L not yot been dssertained bow the pecessiry quuntity, bosides the contents of
the annual eainfall, is obtained.  There is, bowever, no donht, that the soil always
contains a sufficient quantity of smmonia-salis and nitrates to xecount for the ni-
trogenons matter found in plants, and it hus been proved tut with the exception of
fungi fand perhaps other parasities] no plants are eapable of sssimilating the
atmospheric nitrogen or ammonis.

1t might have been desisable in a book of this scope, to give # short outling of
the movemont of water in phnu. the move so us this proeess has not been aseer-
rained until comparatively recently nfter havi g for many years remoined un
unsolved and much disputed problem.

Tt mast be regretted thaya book which deals with its subject in sach an admir-
ably clear mud demonstrative way, and is full of valaable information, should
contain those few, but leienhﬁully impartant errors.

Victoria Gardeas. (i, CARSTENSEN.

Mr. GILES' DRAGON-FLY.

Wirn reference to a note by E, Giles in No- 8, Vol. IV. of the Journal, I would
point out that Mr, Giles is almost certainly wrong in calling his insect a ** dragon-
fly.'”" I do not know muosh of the neuroptera, but such a feat as ho ascribes to

a ** dragon-fiy" coold not, 1 ghink, possibly be performed by one.  The scene
clencnhcd, llm'ﬂer. is *eey much what oceurs cach time Chlorion (s« genus of the
Sphex family of Fossorial ]{puejwptcn) has oéculiuu to lny an ezg. The erickot
is paralyzed by stinging, and then buried to serve as food for the lava of Chlorion,
when it shall lntel from the epg huried with the ericket. There are two fairly
common species, €. splendidum (Fabe,) and C. lobatun { Fabe.), the latter, 1 think, is
Mr. Giles™ dragon-fiy." Dnlalbom describes it #4* cymieoswiride aut verid~.cyaieum
gplmdadmuaum St. Fargean ealls it “ perte dorde.”  Smith, however, in his
Brit. Mus. Catalogue writes: * Ay exumination of & large number of npccimcm
from varions parts of India and Chigs shows that this insect is vory imeon-
stant in ovlour, varying from beassy or golden green to dark blue. Thiy
astisfies Mr. Giles” deseription, and Chlorion has certainly s far * seator figure™ than
any * dragon-fly.”"  The only diffionity is the wize. Unfortonately none of the
authors quoted give the size ; but 1} inches i, 1 should think, the average for
C. Iobatum.

Specimens of both C. splendidum and ©. lobotum will be found in the Society’s
eollention of Hymenoptera (Sphegids, Nox. 16 and 17).

Poonu Districts, 24th Mareh 1890, ROBT. WROUGHTON.

* Acoordiog to the Intest reacarchen, it moems cortain that some Loguminons plants
chiefly kinds with wartod roots; sssimilato nitrogen from the nir, probably throngh
the ngenoy of Bﬁeun-.
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MEASUREMENTS OF A BOAR

Tux following measirements of n hoar may interest the readers of the Journal,
The unimal was speared (with the Nagpore Hunt) by Mr. Burlson, of the 2ud
Madras Luncers, on the Tat Jannary 1890 —

Hcight e % 2 aR¢
Girth e ata L o 53"
Length 2 43 4 St Fe/ i
Weight A e v 1080 Ths

Tusks o a 0 8y’
The weight seems immense. !
Q W. S, JOHN RICHARDSON,
Bowhay, 30tk Jannary 1390, Captain, B, 8. C.

TIGER CUDBS.

It may perhaps interest the readers of the Journal to kuow that on the 21=1
instant, 1 took from inside a tigress, which | shot, fire fully-formed young ones.
They were rather smaller than newly-bora fos-ternier pippics - tl_l‘m_g..m.jtt_mqlu.‘
two were femnles,

Mr. C. F. Pinney, of the Rifle Brigade, saw thea nt the time, and an eorrobo.
rate what [write, { b
W. Se. JOHN RICHARDSON,
Bombay, 26th May 1830, Capt. B, 8. €.
SNIPE SITTING IN THE OIEN.

M. Sinclare, in the last issue of the Journal, noted an instanee of snipe sitting
in the open. Dunng the past cold weather I found them rinning about like
sund-pipers on these occasions- Once on the edzeof o jheel where they lad plenty
of cover, L sni% or 5 an the gronml, swl twice on the brink of villuge ponds 1
saw single birds feeding.  In 1884 1 witnessed n similar depnrture from their
nsual habits near Sialkote, and in 1876 near Seeundeeabad T eame avrass a large
wisp rumning ahout w newlyeplonghed paddy fleld. The latter were, if Tremember
right, * pintails”™ g all those seen o this side of Todia are* fantaile.

G. 3. RAYMENT,
Babugurh, N, P, 30th May 1300, A VY.L

PANTHERS TREE'D BY WILD DOGS.

Os the morning of the 25th March, as my friom! O — and T were shooting small
game along the lunk of the Gogen river in the Neelghnl, Berar, 8 native shouted,
“ Bagh hai, Sahib; Bagh hai; " so we weot upto hime I a bend of the river,
in o tree on nvery high bank on the opposite side, s samething blaok, and there
were nmintals moving Lelow.

Binoculars at oice clesred the vislon. There were two ponthers in 5 v Sallai ™
troe, one aboye the other, with o Jarge pack of 10 or 12 couple of jungle
moving nbont helow.

The upper punther was resting arom n hranch, and the lower one ‘mldmg oo

dogs
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perpendicidarly. The difficulty was to approach. It wa

go shove snil have the shot, while I went below.  After o bit tho lower panther

mwade a jump, pursued by the pack in my ditection on the bank, but he broke up
Just then C— shot the othor panther dead, but he stuck in o lower fork
when he fell. Some of the pack ﬁnmedmu_lv vame back and could he seen
standing on their hind legs and licking the blood ss it streamed from the beast
out of reach.

My friend G— would have shot two dogs, but he had 2 miss-five. I only got two
or three long shots et the dogs.  The panther shot wes & fine male about 7 in
length. The dogs made off, and we could not find the other panther.

Qur informars said they maw the panthers treed at svorise, and it was ahout, 8
o'clock when we got there.  This being the first, instance I have known such a

thing oceur, I record it, an it will be intcresting to sportamen.
Chickalda, Berars, April 1890. FRED, WRIGHT.

nged that C— should

A ravine.

PROCEEDINGS.

PROUEEDINGS OF THE MERTING HELD ON 3157 MARCIT 1890,
The uzual monthly meeting of tho members of this Society teok pliace on Monday,
the 31st March, Dr..1. MacQonald presiding.
The following new membors were electad :—Colonel B. Carrington of Poona,
Raju Murli Monohur Balndur, M, Maneckjoo Ouruu;oo. My Manekniinh Jebnogirsbah

 Taloynekhino, nnd llr. Vonnkrao Luxamonjow,

L8 Bunkes (@YD) e
2 Dhamat (nive) v

Me. HLML !‘_hlm, tho Honsrary Secrotitry, thon ackntwlniged Lhe following con-

-

Coyrmnvroks nuniNg Feasvasy avp Mancn.

Contritmtions, Deneription. Contributors.

1 Snake . Dipsi ool (e eiosenie | Me G Bctrnmanga.
1 Pallas' B)mn- l'h'arw[l.b

M CRERe 4 ol ebrerg Sovl oy mwn"c“ PECCUE LRI e ,",ﬂr h "; Yﬂl" R.A.
* Hodgson's purbridgq J .

with 18 egose . . Pordis hadgsonio ROEES o,
Head of Thibotan Gmlln Gaaells almmm ........ Do
L Cobrn (a1iv) weiersessinee] N bripiidinng .. < Rev Fr. Dheckmann, 8.0
1 Phivorsa dnhvo) cerenossioved FOBD® GATINATAL o s se ler?, Moyor.

1 Monking Bivd (alive) s
ﬂm«f fnted p ;u.rtrhlse

m Bwilt .
l Rliﬁmf S
e ..

m) LR L “"I.N“‘
A unmhw ol e (-h'
i . m

Tnanarion myutarhuu
!‘t,ru (ET1 (e [LL T

v

| Pavo Ml"““ R R LTl

Francolinus pm.lxl Seéverivaces

Cypnalllu hataurlonsis ...
cotdon  nw 1IN srhreriesin
fyunhopn albicollin ...

rm‘n VM'“ PP T PP T T P

Prom Ratpore, ('.'2__

Iy

My, 0. H. Byrne.

My, Ameorudin Lyab)
Cnplnin Shoyplwnd.

Me 1. ¥. Uatceh.
Me. M, O, Turner,

Mrs 1, 1. Burton.

Mr. L Benjamin.

Mr, 30\, Batham,
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/ Caxvirvrioys 10 Tne Lingany.

¥ Bulletin do s Soeiitd Zoologiguo de Pranco,~potte 'annde 185090, in exchange.

“Neow Commorcial Plnnts" (Cliristy’s) Nos. 2 to 0, pressated by Mr, T, Lidbetter.

* The Indian Forestor,” Nog, 9 to 12, in ¢xthange.

" Birda of Indin" (Oates), intorloayod copy, Vol. I, presenied by Mr W. F Sinclair,
C.S.

‘ Ontaloguo of the Inseetn,” Paet 11, by ¥, T. Atkinson, presented by the author,

{* Journnl of Compamtive Medicine,"” Vul X1, No. 24 in oxchange.

* Monograph of Oriental Cicadidm,” by W, L, Distant, presented by the anthor.

" Revorids of the Gealogienl Survey of Tndin,” Vol. XXILI, Part 1, in exchange.

“Notes on the Pearl and Chank PFisheries of the Gulf of Mnund;." presented by
Edgar Thurston, tho aathor.

“Ihe provoedinge of the Linnmwan Society of Now Smllt.\anel," Vol 1V, Part 111,
in exchange.

Erxoriox oF an Hoxorany Coxmespenoing Menszn,

Tho Honorary Svoretary road s lotter from My. R, 0. Wronghton of Poons, in
which ho stated that professor Forel, of Ziirioh, had beco of the groatost um to thin -
Socioty i idantifyirg the spocimens ofante and other Hymenopterons inscotx sont
to bim for that purposes. 1t was proposed, and carried nnanimoraly, that Frofossor,
Fare! be olected an honorary corresponding member of this Society.

Avoovyrs yox 1889

My, B. AL Slater, the Honorary Trensurer, then laid before the meating o Statement,
of Accounts for tho year ending 81st of December last, showing thad the
Saciety knd  cagh balance on that dato of Re. 1,932.8.10. It was resolvod that the
accounts bo t_tepted, subject to the audit of Me, Jokn Wallace.

Braxuuxs Teen Pruss,

Tho Routenry Sexetary.rond aneka by My L. du Kiohhille, o Exlitt Biview »
dsscripton of 3 curfonsy bifuroated trvo for, which ho had soan nsae Dariceing.

\s
Dexrguetion of TAe Prunes,

A fottor was aleo road from Mr. R B. Candy, 0.8, Collocter of Sholapate, cantain-
ing; o interosting ccount: of hia experiencos whon Collestor of Rutnagherry, cou-
pected with the dcatrustion of the Pharss (Eehis Farinafa) in tiat districl.  Mr.
Camly coufirmod Mr. Vidal'n rocent miatoawonta on the sbject, and strongly odvissd
the Society to rapresent to Government the importancs of dostroying tese dangerous
gunkes by dopting & more sys systirm of rawanl.

Dr. 3. €. Lisbon then read the first park of a valasbis papier oo Bombay Grageas,
which nppesrs in this pambar. S

PROCEEDINGS OF THR MEETING ON 2L APRIL, 1500,

pae nsual Montbly Mocting of (his Sociaty fook place on Moniluy, the 21a A
1890, Mr. E. M. Slater prouiding.

26
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The following now Mombers wore elected =— \

Ar, T. H. 8. Biddulpl, Mr, E. A, Bulkley, Mr E. G, Oliver, Capt. W. F. Biscoe, Col.
H. M. B, Thomns, snd Mr, A Cooper,

Mr. H. 3. Phipson, the Honorary Socretary, then acknowledged the following
contributiona Lo the Society’s colleotions :—

CONTRINUTIONS DUNING APuiL,
1 Snako, Lycoden aulicus, Mr. C. E. Kane.
1 Phoorsa (alive), Eehis carpata, Mr. B. W. Blood.
Corallines from Princa's Dock, Mr, W. F. Lowe.
2 Peacocks (ulive), Pavo eristatus, Mr., W. Hardie,
8 Crocodile’s Eggy, Crocodilus patuatriz, Mr. R. P. W. Strong.
A number of snakes and reptiles, from Simls, Mr. A Newnham.
1 Scorpion, ten inches'in longeh, Col. Thomas,
1 Owl (alive) Stris javanica, Mr, W, A. Menosse.
1 Flying squirrol, Pteromys orai, Mr. . B. Collings.
I Snake, Simotes rupsellis, Mr. I, Otto.
Boma geological epecimens from Karli, Mr. I. Benjamin.
1 Large wasp's nost from Gadawars, C. P,, My, I, A, G. Simpson.

CONTRIBUTIONS 70 THE LipRAnY.

“ Sillworma in Indis," by E. C. Cotes, presented by the anthor,

A list of Irigh birds in the Doblin Mnseum, from Mr. W. F. Sinclair, C.S.

The Punjad Magazine, No. 23, in oxchange.

"' Atlas of Practical Elomentary Biology,” from Mr. T. B. Kirkham.

. ) , A New Fusovs,

The Honorary Secratary read a valunhle communiention from Dr. Barclay, of Simli,
describing a new specios of fungus (Aceidisn Esculentim—=Nor, Sp.) Jound by Mr
Robert, Wroughton, of Poons; growing an Acacia eburmes, Willd. A noto by Dr, Prain
v the sume fungts was aleo xead, and it was decided that the two papers should
bo pablished in the Bocinty's Journal with tho illusteations furnishod by these
gontlemen.  Mr. J. H. Steol, A. V. D, thon readd the following poper entitied

POPULAR LESSONS PROM THE BOMBAY HORSE AND CATTLE SHOW, 1880,

Now that the rush and hurry of tho Sliow iteelf in over and the animals bave
teturnod to their bomos, It wny uot come amiss if we reviow the ovents of the Show
and gxaming the exhibita with o view to determine what outcome, if muy, there has
beuni of the froable nnd cxértiont necessary for enrrying out sucl n Show.

Wo may pass by, as not peeding farther notleo here, tiw watisfactory fact that the

w4 and Chiefa of Wostorn Indin conspicnously demonatented their loyalty 10 180
Queon-Bmpross by going to the expense, trouble, ani risk of zonding valmble animale
Y be exlifbiseil on the cecasivn of Prince Albert Viotor'y visit; alao the graificasion
"f{“‘ e Municipality must have derived from the undenbrerd success of it Victorss
Guraquma.mm (which succest we may fairly olaim depended lnrgely o0 tB°
Horeo and Qutile Show) ; alws the eatisfetion which aq worthy citizens of Parmn by
ieo Tool &t what was praotically the 8rst hiss nud catile show of shir citsy BTN
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beon wosthy of the wds® prima, What we want mow is to examine the popular
losscmas of the Show ; 1o sca what bonefit of & permanent nature tho Bombay peoplo
hava derived from it; the respeots in which it lus proved of oducational value, and
£0 bng producad more inflnonce than it conld by the mere poesing eoffect of pleasnr-
nblo excitoment and intorest which it will have beon to many.

A large proportion of the Bombay public had never seen o horse ehow, much loee
a cattlo show ; another proportion had never seen cither a loree or cattle show in
Tuding o fow had scen the horse shows of the varions parts of this Preaidency, especi-
ally Poonn and Ahmedubad; o very few had secn horso and cattle shows held
locally, a5 in the Southern Mohratta States (Clinchli), in Guzerat, Kattywar, and
elsewbere. Now the Bombay Show had a distinct and spocial objéct—" to collecs
n< many of the best nuimals in Indis, horses nod cattle, a2 may be procarable for the
purpose of ehowing thom to the Princo)! There resulted from the efforts of the
cominities an sssemblage of nnimals from several places, the outlying poata being
Lios Boyln in Beloochistun, Bikunir and Kotal in Rajputaus, Hissar in the Punjab,
Bhadgaon in Khandelsh, Hydorabod and Sholapore in the Deccan, nnd the Southern
Mubratta States down sonth. No less than twonty roling Princes and Cliefs of
Westeen Tndis sent nnimala to the Show. Though the Rxhttuuon s ths very re.
presontative of Westorn Tudin, the committee Iml mm to bellm dut, had mors
time been available, the whole of Tnudia might have boen reprosented. Practioally
efiorts woro limited t0 ono month before the Shaw, owing to uncertainty as 10 tho
exact form the recoption of his Royul Highness should toke. Lot us represest in
tabulur form what we saw e the Show and what we mxght have goon .—

Honses,

Saurce. 4 Seen. Not seen.,

o o=

EQropon oo Boglish T B, e ersicinnai

Qo Fiai i covimvvtansbuiis sedwelidd

gnn;;: .d.n..b.
ungarinn nnd Blants Arab....

Imported ..o.ioivie| Walors snd Now Zealonders)| Capes, Northerns, Calalees

Arabs and Persinn Kosh-

Hans. ¥

Indigenons.......... o0 Bc]nr.hi.........‘.................... Panjabi.

Lu‘c‘ll AR A e AA e s xml 0"5‘

Kﬂtty"r‘ B hw“ Ov’.

BHIMBLUFTES oo vvuvsees oveassensei| AYSUNES C.B'e.

Kollul 7% o -B'l.-....... aneeaih

8. Muhratts C-B% i

Bnmuh- Ysezs trante Nedbbrsenntpary
Crose-breds ,.......| Araba gao of Kattywarrig ..o
Wa

l“l“.‘l... LLRREEY

C Ba T YT T TTT RO

N TUR. dot of Cateld anve.oe

Arab out of Catohi s yvesrsios

out of Dooostl e

Kattywari ont of l)eeam
T, B. E, cut of Cutehl ...

Kalgywari.i ...
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Source. Seon. Not scon.,

Buropenn .| English pollod Angus Ball ...| Short horn and other breods.
Cows of yarious beeods,
Tmported  ..oiiiwei] Avatrisn Cow i, | Othor Buropean broeda.
Aden Cowe,
IndiZOUOUS o avrpeann | Belnohi oo Bindis

] Kauvkroji yoedsiaiimnn i, | Nollove,

Gir or Nywar corvvernn | Danghi.
Gu:.cmthl AoV s SN ores] Punganur,
g’w? vredsene .| Kunaverya(?)
H mlg_non Kh"lui | Govmuoen(#)
Kriahun Valloy ... «| Burinah.

Doconni. ..o . Mulwar,
Wading (il i Canvery Valley.

GRIDIBE Ly vee iobsoanaisvassnissiod] Ci T Gathle.
Crors-breds .........|] Hissar ... e enrer| Bornru Cattle.
Guxerati ont of Hmyun .........

Engiish by Cutchi ....,,. v
Mysore by Decoani ..
Buffaloes Jallfarabadi . FANC
EVOIHAS v oor ovnsim sennestyose e sveonsdn
Decean

L D e

cane
BOOME  watseaisinerisesaninnie sideres
num-“nnu--o ARIRRSAR AR I LRL e

I&ﬂttnu.ﬂr.mm‘ nirmhhlomwbtob moommdednu
muuy,mwuwommamm and to have mxmumm
Shotland, bat mwumzmw 8 to his origin, Ho was practically fall-grown,
and contrastod romackably with Mr. Heeramavock's grey walors, foe exumple. Ho
WhE more prohblylﬁwfwmwfod the onlinary oo of “horsar, rathor
ihan ono of & rmos of oqhins pigile, 'ﬂfcmmmfmmd to be faitly in
proportion, though h.m.mu‘mmm The class of miscol-
tanooun oxhibits wan improvised, ma tho oxhnrldun of saddlery, harness, &c., foll
throngh in the rush of organisation, anﬁhehumﬂmmmﬂdBMku
camoly, Little rnm.nd-mbdmp.m a fow other uﬁnjy. ‘iwelading the gongeons
hern-oovers and trappiogs of & tupubpdrd’ bullocks sont up by H. H. tho Gnskwar
of Baroda, maamummbmnummﬁmmwhmhmmummmd
to thase obtained by tho genernl public, Eshibitors and thelr sorvants must hove
Whymmpnri«mo!lhdrulmmw!&&mﬁm other parts of the counity.

 Vaterinary students have had o most valuablo experienco, and details havo beon
\ m which will ba ombodied in o sciontitic record of the 8how, It will bo deen
iu

the broads reprosentad far outnmmber thowo ontoprasontod, and thero is evoty
w,m that with & little moro time many of the bisnks, especially 28
% might kuve been fillod up. In womo eaxos thin g bdivition into breeds
than nbove indicated, and T am Writiog Lo our active condjutor, Colone!
W favouir of information concorning the ferma applied in Kattywar sod
xw . ﬁllﬂlaofbmﬂm& nad bofatons, upvehlly.”lﬂ'"

domg mum.un the official catalogas, whish to me Are ob:

4

na
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scare. Hombay moy congratolate itwelf on having seon o most exceptional collection
of indizenons and imporiad horses and cattle, also of cross-broeds, and on an oppor-
tanity for comparison of regalis of breeding operations in Weatern India, guch as
hna not cecurred before and will be long before it occnrs ngain.  Peoplo who talk in
n light-Leartod manner of animul shows in Bombay are hardly aware of the excep.
tionnl eirenmstances under which the 1890 Show has been organized, nor of tha
amount of work and regponsibility fnvolved init, At any rate, wome of the eocratarios
east look back on the woek of the Show us the busiest in thefr tiven.

Congidorntion of the nwards shows that—
1. Tho geseral stamp of exhibitg was of high cinss, 32 per cont. being rowarded.
4. The enttle were. 88 o whole, covsidered more highly than the horses, 38

per pont,

3. OF the horses and ponies, Bombay contributed ronghly oneethivd ; and of the
cogtlp, nhont wi vqual proportion,

4. Bowbay exhibits wore a fewe Walers, 0 good sliow of Arab horses and poniee,
wome usoful draught cattlo, and fome yaluable buffala-cows,

5 The Princes and Chiefa mainly exhibitod in the Bnropo-n nnd WW%M
clngzes of the horses in all classes of eatelo,

%, From tho northevii parts npnmsuwl in :ho Shw. th- hona prhuzipnn,-

obtained priges:
From thoe southern parts rapresented in the Show, cattle priudpully obtained

s

prizos.
& 'Tho Government of Todin (Commissariat Department) sud the Government,

of Tombay took prizes for cuttle.
9, A colt by a Bombny Government sire took first prize iu the young stock clnss.

100 The deiving classes (onttle) wore o failure.

11. Bombay Tan well repreconted in the driving, jumping, nnd turn-oat clseses,
whowing that as regards horaomnnshlp the Bombuy people make the ‘most of the
timse, spuec snd climnte at their dlnpoauL

1% The Bombay Municipality was well ropresented in Lhe bnuook clngs.

Ou the whole, 1 take it, the Show was representative of Bambny as ‘woll as of
tho west of Indix. The Waler classes were weak, the Arab. classes, Mﬂhy Sl
and yoang stock elnwses woro nocowsarily dependent on supplics from -p-oanmry.
A rogards cattle, bullocks, buffaloes, cows, and gainisk came from Bambay, breed
ing atock wnd agrienitural ballocks from ap-country. 4o the happy combination of
olngses from l«ml nnid oxterioresonros, must be uurlbut«l the general Bocess of
thy Show, The woakuess of the important a\ulo vlanacs, and tho onttlo nlm-ing
were mone than, compensated for by the fias show of Arabw, chuntry-breds, an|
ponies, tho good mustor of indigenous cows, bulls, bullocks, and biffaloes, and (b,

enthuginsm in the horve driving amd warn out classos—possibly & larger number of
tandems and of jumping ponis might bave turned up, but on the whols the any e
wore gratifying.  Thore oan bo so deubl the Bombay pablic fully appregiats A the
wovel sight of o horso and cattle show in the iland, and in the main those wig were
concerned in its orgnnization must be gratifed with the rosalt, i
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R b A P TN
ON NEW AND LITTLE-KNOWN BUTTERFLIES FROM
THE INDIAN REGION, WITH DESCRIPTIONS OF

THREE NEW GENERA OF HESPERIIDA.

By Lioxen pe Niwckvinne, F.ES, CMZS., &e.
(With Plates D and E.)
. Family NYMPHALID..
Subfamily Sarvri¥e,

1. RAGADIA ORITO, n. sp., PL D, Figs. 1, &;2,-9.

Hasimar : Bhatan,

Exraxse: &, 1'9; 2, 2:0inches.

Descureros : Mave, Uprpgrsior, both ieings rather deep powdery
dead bluck, crossed by four obscure much sullied whitish bands; the
first near the base of the wings the most indistinet, reaching almost
to the costa of the forewing about the middle ; the second is rather
more promfnent. ending on tho forewing at the costal nervyre
about ene-fourth of the length of the wing from the apex; the
third the broadest and mest distinet, not quite renching the
apex of the forewing : the fourth submarginal, narrow oy the fora-
wing, broader on the hindwing: in addition to these foy, bands
there is a very indistinet marginal pale ine.  Usorrsing o .o

) ings

No. 3.] -

-
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with all the bands pure white and very prominent : the portion of the
black ground-eolour betwecn the third and the fourth white bands
of the upperside bearing s scries of more or less conjoined ocelli,
black with large silvery pupils, and outwardly defined by a narrew
vellow line ; the marginal whife line narrow, regular, and yery pro-
minent. Forewing with an additional short white band at the buse.
Femang, both' wings broader nnd more rounded than in the male.
Utrersios, bothscings with all the bands broader and elearer white,
though still sprinkled with black scales. Usvrnsion, both wmgs as
in the males 3 ' : )

. Nearest to K. erisitda, Hewitson, which occurs not wncommonly

in several parts of Assam and Burma.  Differs from that species in

the differont shade of the bluck coloration of the upperside, and in all
the bands being strongly sullicd (vspecially in the male). . Tn B, ore-

silda the thivd bund from the base of the wings is pure white, as 15
the fourth band on the hindwing, which lntler’hlm is mueh narrower.

I am indebted to Mr, Fritz Miller for the gift of u pair of specimens

of this species, obtained lnst October by lis native collectors in

Bhutan, where it appears to be by no means uneommon.

Ragadia s a small wid compact Indo-Mulayan genus. One species

ocours in Bhutan; u second in Assam and Burma; R. erisie, Hiibner,
is found i the Malay Peninsuln, Sumatra, Bantam, Java, and Bor-
neo; Mr. Grose Smith hos alsa described R, anuulata from the Kina
Balu Mountain, in north Borneo; while Herr George Semper in his
“ Khmett. der Philipp. Tunseln, " gives three species 2. crohonica,
Semper, and R. fuzonia and melindena, Felder, from the Philippine
group of islands. ‘
Sublemily Mowpios.e

9 ELYMNIAS CHELENSIS, n.sp, PL D, Fig. 3, 5.

Hasrrar : Khasi Hills, '

Expaxse: &, 27 inches.

Discnirriox : MALE UpPPERstDE, both wings fuscous-brown, Fore-
wing with the basal half of the costa and the outer margin narrowly
forruginous, the rest of the. wing strongly glossed with rich deep
u‘“" becoming obsolete hasally ; “two large conjoined oqual-sized
°h‘°“89ﬂ0 blue spots oceupying ihe whole middle third of the dis-
mm‘"‘l’wﬂ. two stilar but smaller spots in the median inter:

-
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spaces not nearly reaching the bounding nervules of the interspaces
they ocenpy. Hindwing entively nnglossed with blue: the fuscous-
brown ground-colour beecoming lightor towards the outer margin ;
extreme outer xnar-rm ferruginons.  Trnpersing, both wings castaneous,
sprinkled with purphsh and white. Fhrerring with the white mott-
lings concentrated into an oblique discal band, which commences on
the costa at u short distance from the extreme apes of the wing and
ends at the first median nervule, where the speckles are more scattered
and lnrger, and with the mottlmg extendod one-fourth along the
costa from the apex; inner margin dull fuscons, etteudmg an to the
dise beyond the obligue discal mottled band and ondmg ina point
at the thind median neryule,  Hindwing divided into twvo equal well-
defined areas, the basal area rich castaneons sparsely sprinkled with
dull purplish, the outer area so thickly sprinkled with purplish that
the castaneous ground—colonr is almost: obhﬁergud, s large oval pale

ochreous: spot in the middle of the upper mbcoatul‘mterspnee an
outer-diseal or submnrgmal series of ﬂvaminuté black dots inwardly

marked with a minute white dot, one in each: interspace.

Closely allied to £ penanga, Wostwood, from the Malay Penin-
anla, from which it differs in the apex of the forewing being more
praduced, the onter margin less scalloped the apex of the hindwing
also more produced, the outer margin cousiderably truneated and
entire: in the' mnﬂuugs of the vosta of the forewing and of the
outer margin of both wings @m the upperside bomg farmgmona,
instead of concolorons with the restof the wings us in 2. pewanga s in
the forewing having four instoad of five spots, owing to the pom
one being absent ; in the two anterior spots bmng qhorttm ‘"de"
and conjoined instead of well soparated: in the hindwing being:
entively nunglossed with blue, whereus in Z. _;martnm it mﬂmnﬂ’l"
blue-glossod in the markings of the nndnnido of both wings being
more variegated, und in the presence of tho large. mlwostnl spot of
the hindwing which is not to/bo found in 3 penanga.®

* This ix not nlways the case, ax Mr. Distant describes snd figuros this spot in
describing ¥. peanga, vide his Rhop, Malay., p. 03, 0.5, pl. vii, 2.8, male (1682), ang
it in shown also in Mr, Bnmtum n figure of the spociea (lhhnlfu mehida, Hewit-
#on, Tix. Batt, ol i Malanitis p, i, Bgs. %8, tmale (1898), thangh it in entiraly
absenit in the thrés specimann of chis species 1 possssa f79m the Malay Paningsla
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I eholengin is also allhed to A sematvana, Walluce, from Sumatra,
and to E. kouga, Grose Smith, from the Kine Balu Mountain,
North Borneo. which latter is said to bave u rather small white sub-
costal spot on the underside of the hindwing *“which is absent in
E. penanga and E. sumatrava.” ‘

Described from two specimens in the collection of the Rev. Walter
A. Hamilton, by whose nutive collectors it was captured at Chela-
punji, at the foot of the Khasi Hills, on the Sylhet side, at nearly
sen-level, whnnce most, of the butterflies recorded from the Khasi
Hills are obtained. '

3. DYCTIS DADALION, n. sp., PL. D, Iig. 4,9

Hagrrar: Myitta, Burma. ’ .

Expanse: 2,265 inches.

Descrrerios + Fesmane. Urversios, doth wings dull reddish-brown,
almost fuscous; crossed by & browd pure white band, beyond which
the ground-colour is somewhat obscurely striated with paler. Fore-
wing with the costa strinted with white; the broad white band
- slightly outwardly carved, commencing on the costu at the middle,
‘of even width as far as the third medion nervule, then rapidly
decreasing in width to the anal angle, its lower portion somewhat
sullied, especially ul the edges.  Hindwing with the broad white band

extending from the cust:'a to the abdominal ;mirgin',' widest in the
middle, ruther naryow ul the costa ; bearing outwardly a series of five
round black spots, of which the two upper ones divided by the dis-
coidal nervule and the one in the submedian iuterspace are the
smallest, and those divided by the second median nervale about four
times as large. U~NDERSIDE, both wings with the basal half dull cas-
taneous coarsely striated with whitish; the outer half white, very
densely and coarsely striatod with dark castaneous, especially ou
the outer marizins ; the broad discal white band as on the upperside.
] Et‘Mg with an additional very small bluish spot outwardly defined
with black in the upper subcostal interspuce near its base. ™4

D. dwdation belongs to the group of which 1. pauthera. Fabricius,
'm Java, in the type, and of which 2. singhatla, Moore, from
. hr;l) Udesevnia, Butler, from the Malay* Peninsula, Sumatra,
mieo, D. dolovosa, Butler, {rom the Island of Nias, 4nd




NEW AND LITTLE-KNOWN BUTTERFLIES. 203

0. mimues, Wood-Mason und de Nicéville, from the Nicobar Isles,
are offshoots.  The outline of the wings is nearly as in D, lulescens.
D. dwdalion differs from all these specics prominently in the presence
of the broad pure white band across both wings, and i other minor
. details.

I am indebted to Mr. B. Noble, of the Phayre Museum, Rangoon,
for the loan of the unique type example. It was taken at Myitta

in January. Major C. H. E, Adamson informs me that he obtained
a female in August, 1881, at Tavoy.

'

Subfamily Nymriari .

4. NEPTIS NYCTEUS, . sp., PL D, Fig. 7, &.

Haproar: Sikkim, S

ExeAansk: &, @, 26 inches,

Descrierion : Mavk, Uprensioe, Jofh wings black; eilia white,
mora or less tipped with black ot the ends of the yveins. Fa_reé:‘ng
with a lurge narrow white discoidal streak sullied “with ochreous at
the edges occupying the posterior half of the discoidal cell ; imme-
diately below the apex of this streak is an elongated pure white spot
in the second median interspace, and u considerably smaller almost
ronnd spot below it in the first median interspace: this spot is well
separated from an oblique spot extending from the middle of the sub-
median interspace to the innér margin, and divided by the submedian
pervure into two portions; four small sullied white spots bevond the
end of the cell from tl)e costa to the lower discoidal nenful@ divided
by the veins; beyond these nre three subapical spots placed
obliquely, the upper one on the costa much the smallest, the middle
one below it much larger, its edges sullied with ochreous, the lower-
most spot half the size, round, and placed in the upper discoidal in-
terspice ; an indistinctepnlc submarginal line. Hindicing with o
broad white discal band from the first subcostal nervule to the midde
of the abdominal margin: o submarginal inereasing somewhat,
macular much sullicd whitish band. Uxpesing, both wings highly
variegated, having bands of pure white, bluish, yellow, eastam;ml;
and black, so that it is very diffioult to deseribe the co]r)rgti(m ir;

detail, as one colour runs into and blends with those adjoining it
it.
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Foreiiny with the busal half of the costs yellow, bevond which 12 a
broad band of custaneous ground-colour; the discoidal streak and
the white spots in continuation pure white but much broader
thun on the upperside; the four small epots beyond the cell much
larger than above and pale bluish the subapical spots as above, but
their edgos less well marked : a yellow patch of ground-colour near
the apex of the wing ; the submarginal line anteriorly yellow, in the
middle bluish, posteriorly white. Hindwing with a saboostal bluish
streak outwardly broken; the diseal white band ss ubove, followed
by a broad fnstancous band beau'iug;'a marrow  yellow line; the sab-
murginal band of the upperside much broader and  bluish-white ;
the outer margin yellow becoming eastancous at the upex.  Frmare,
Upprrsipe, forewing has the spot in the sccond mediun interspace '
very narrow, touching the second mediun nervale, and well separat-
ed from the discoidul streak, of exactly the same length as the spot
below it which Iatter is bounded abovo and below by the second and first
median nervales, the ‘two spots together forming a perfectly quad-
rangular oblong figure; otherwise as in the male.  Hindwing with
the discal hand parrower than in the malo; the submarginal band
wider, pure white instead of aullied. Uxpursiog, both wings very
much palor than in the male, the eastancous bands almost obliterated.
the ground-colone mostly very pule yollow.

Nearly allied to N. warayroa, Moore, from the Wo_,ger'n Timalayas,
differing in the male on the uppersido of the farewing in the
discoidal streak being separatod from the spot in the sceond median
interspace only by the black vein, aud in the spot in (question lfcing
consequently mueh larger; in the nnderside being mueh more richly
variegated ; and in the presence of the castancous and black patches

which ure entively wanting in N, sarayand. The

of ground-eolour, ;
which 1&

female differs in the colour of the ground of the underside,
winly pale yellow instend of < glossy ferrnginons.”

~ The typo male spe(.:imen in M1, G. €. Dudgeon’s collection Was
% in .fune; the type female in my own collection Was iakc'n
o uly : and a second female specimen in Mr. A. V. KuyV:“ ;
Holi—were all taken at Tongloo on the Singalelah range a
elevation of wbout 12,000 fect.

)
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5. BUTHALIA ELICIUS, u. sp,, PL D, Fig. 8, &.

Hagrrar: Burma.

ExpANSE: & ,.2'5 inches.

Descrirrion : Mave. Urrrrsios, Joth wings rich glossy bronzy brown.
Forou'i;ag with a narrow black litie towards the base of the discoidal
cell, a double line across the middle and extending just below it, &
similar double line closing the cell’; a diseal waved line, and a very
indistinet submarginal (outer discal) similar line. Hindwing with a
double black line at the end of the cell, discal and submarginal lines .
as in the forewing, the abdominal margin pale. UNDERSIDE, bf’”‘
iotngs ochreons, gradually inereasing in ii.utcusity towards the outer
margins of the wings,  Forewing with the markings in the cell as on
the upperside, the two discal lines very faint.  Hindwing murked as
abave, but ull the markings partially obliterated.

E. wficiux appears to be neavest to B jahnu, Moore (the male de- -
seribed as a distinet spoeies by Moore as sapanda), with which it agrees
almost exuetly in the markings of the upperside except that they
are rather less distinet; but it entirely lacks the vinous suffusion
which is sneh a marked and peculiar character in £, jadniw, On the
anderside also the markings are similar though much less prominent,
but the ‘ground-colour is of a much loss ferruginous shade und is
altogether paler. . ofisiug reminds one a little of Distant’s figure®
of E. parta, Moore, but does not at ull resemble Moore’s original
figure of that species

A single example taken at Blyitta. Burina, in Febroary, 1s d"P"““".
ed 1o the Phayre Musenm, Rangoon.

Family LEMONTIDE.
Subfamily Lisyrosms

6. LIBYTHEA GEOFFROYI, Godart, PL D, Fig. 8, &-

L. geoffroy, Godnst. Bune Méth, vol iz, 813,-11.'6.-8;,.['5?) F. M‘M" _
Soc. Linw. Par, vol, if. Lép, pl. i (1823) 1 Ligeopoyt, Walige, Truse. Bnt. Sco.
Loud., 1869, p. 425, n. 4714, Kirby, Syn. Cat. f)m't.q».‘w 253, ,;3(3871)

Hawrear: Java (Godart), Timor, F]pm’("l'l’.’o}ﬂam):‘ Burma.

Exvaxse: &, 9, 24 inchos

Descriprion : Mase. Uprersing, forewcing hrownish-fuscous ; the
posterior twosthirds of the discoidal cell and the basal two-thirds
of the wing from the third median nervule to the inner margin

T % Ruop. Malayi, . 437, . 18, pl. xxxvii, fg. 7, male (1898), .
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shining violet, bearingrat the end of the cell and in the median in-
terspaces slightly paler spots, caused by the white spots of the under-
side shewing throngh by transparency ; a small cordate white spot in the
mterspace between the subcostal nerviee and upper discoidal neryule,
beyond and below which are two similar spots placed one below the other
divided by the lower discaidal nervale. Hindwing pale brown, theimme-
diate base glossed with pale violet; adiscal fasein composed of three dull
orvange spots from the second median to the lower subeostal nervule.
NDERSIDE, forewing pale brown, dark brown on the dise, the costa and
apex of the wing widely grey, irtorated with fine black dots ; the eell
almost enfively occupied by u broad ochreous streak; the three sub-
apical spots asou the upperside, but the two lower of these spots con-
nected by a minute spot placed between them ; two discal white spots
outwardly defined by pale ochreous placed in the middle of the median
interspaces; the uppen one small and elongated; the lower large and
quadrate, fully four times as large as the upper. Hindwing greyish-
brown, profusely mottled throughout with blackish; an obscure
oblique paler band extending from about the middle of the costa to the
middle of .the cell, its onter edge marked with a prominent black dot
at the buse of the second subeostal nervule; a souewhit quudrate similar
spot in the tmddlenf the subeostul interspuce; and u discal band coin-
cident with the dnll‘oranggmmﬂnr band of the upperside, but more
extended, nearly reaching the outer margin.  Fresmare. UrPrssiDE,
forewing with the violet area duller and confined to the immediate
base of the wing; & quadrate white spo? at the ond of the discoidal
cell ; a tripartite =abeostal spot 3 another elongated spot from the
third median to the upper diseoidal nervole, placed outwardly below
it; a large quadrate discal spot completely filling the interspaces
between the first and third median nervules. Hindwing with no
violet gloss at the base, otherwise as in the mule, UNDERSIDE,
forewing with the cell orange but outwardly terminated by o large
white spot the other spots ason the upperside, Hindwing as in the

"“ﬂco but all the murkings more obscure.

Deseribod fyom three males and one female from .'\‘yi;;byudjne. on
the Tavoy-Siam frontier, taken in Deccrber, 1888, and January
4 March, 1880, One pair 1% deposited in the Phayre Museuni,

HBgoon, two males are in my own collection,
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I subwitted the drawing of the male reproduced here to Dr. 0.
- Staudinger of Dresden, who .writes that it agrees exactly with a
apecimen in his collection from Timor, but that most of the Timorean
specimens dodnot show the three white subapical spots of the
Iforewiug, nor the dull orange macular band of the hindwing
on the upperside. Tt agrees very well with the deseription of the
species by Godart. Tt probably mors or less mimies one of the blue
Euplaeas when flying ; when at rest its mottled underside, so like that
of a dead leaf, proves of sufficient profection. All Libytheas rest with
closed wings, usually at the ¢nd of a dead branch or stick, when
they are very difficult to sce, unless they have been actually observed
tosettle. The occurrence of this spocies on the mainland of Asia
is most interesting, s hitherto L. geoffroyi and several named and
deseribed local races have only been found in the islands of the
Malay Archipelago. o '

7. LIBYTHEA LIBERA, n. <p., PL D, Fig. 6, &.

Hasmar: Burma. ey i

Exranse: &, 2:2 inches.

Description: Mare. «Urrirsing, both wings rich glossy brown,
rather puler towards the buse. Forewing with an oblique oval whitish
spot outwardly faintly defined with ochreous at the end of the
discoidal cell; a similar round =pot in the middle of the first medinn
interspace; & tripartite subcostal white spot placed about midway
between the end of the cell aid the apex of the wing, its uppermost
portion a mere dot; its middle portion twice the size, its lower- s
‘most portion quadrate and very much larger; two rounded spots
placed outwardly and below the subeostal spot, divided by the lower
discoidal nervule,  Hindwing with alarge quadrate whitish spot on the'
middle of the costa ; un oblique discal macular ochreous band formed of
four portions, the one towards the apox of the wing the largost.
UxDERSIDE, forewing fuscons-brown, the apex paler and mottled with
whitish; the spots us above, but the subcostal spot completely
amalgamated ; the basa] half of the cell oceupied by a dull Ochnrt)l;s
band.  Hindwing glossy purplish-Drown, heavily striated with vy, .
an obligue quadrate white spot on the middle of the costa l’OUnde{i
posteriorly by the first subgostal nervule; a white mereasing atreak
from near the base of the wing extendingto the middle the “’il);g

5 g
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placed on the subcostal nervure; an obligue narrow whitish band
axte;ndilig from near the abdomingl margin te near the apex of the
wing, coincident with the ochreous macular band of the upperside.
Very near to L. sarine, Godart, from Ceram, Gilolo, the Philippines,
and the Khasi Hills (=ZL. rokinf, Marshall), differing from Indian
specimens of thut species, however, in its considernbly larger size,
the spot in the cell and the one below it in the first medinn inter-
space of the fot"cwing. not being “pure white " but outwardly defined
with ochreous; the diseal band on the hindwing ochreous instend of
pure white, and more macular; and the cilia throughout concolorous
with the wings instead of whitish. The underside is darker, the white
strintions much less numerous.
Deseribed from a single specimen taken at Syinbyudine on the
Tavay-Siam frontier in December, and wow deposited in the Phayre
Museum, Rangoon.

Family LYCENIDA.

8. GERYDUS GOPARA, de N., PL E, Figs. 1, 61 2, ?.

G. gopara, de Nicéville, Butt. of India, vol. iii, p. 25 (1890).

Havrear: Perak; Jelebu: Johore: Sibgapore—all in the Malay

Peninsula; Padas River, North Borneo.

Exeasse: 9, I4 inches. :

Descrivrion : Fesave, Differs from the male in the apex of the
forewing being much less produced, thus giving the wing a much
blunter and squartr appeseance. Urrersios, both wings marked simi-
larly to the male. Uxnersiw, forewing with all the spots smaller,
especially the subapical series, which is reduced to three dots.

. Described from throe examples kindly sent me by Mr. W. Davison,
the Curator of the Raffles Musenm, Singapore.

9. ZARONA PHARYGOIDES, n. sp., PL E, Fig. 3, .

Haprrar : Malay Peninsula,

Exeavsg: &, 1435 inches.

Dusdirprion : Mang. Uprersior, both wings black, with w lurge
PMeh of rich ultramarine-bluo turning to brilliant emerald-green
o %oms Nights on ench wing. Forewing with the blue piteh extend-
;:ﬁ from the median nervure to the inner margin, and formed of the

TOWing portions: very minute portion at the base of the second
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wedian interspace; & much larger portion at the base of the first
median interspace ; an elongated portion filling the base of the
submedian interspace, but, opposite the point where the second median
nervule urises, the blue patch is suddenly deflected downwards
and occupies the posterior half of the iuterspa-ce, instead of as before
being bounded anteriorly by the first median nervule ; the fourth
portion oceupying the whole of the basal three-fourths of the inter-
nal interspace, but not reaching as near to the outer margin as the
portion anterior to it does. Hindwing with the blue pgt,ch wedge-
shaped or triungular, the apex at the base of the wing, its base y
bounded by the outer margin, which it does not quite reach, thus
.leaving the costal and abdominal margins broadly and the outer
margin narrowly black ; the median nervules outwardly bearing a
pear-shaped black spot, between which on the murgin are a series of
very small black spots indenting the blue area. UxpEnsing, dofh
wings pule reddish, bearing an outer-discal dark line outwardly
_ defined with whitish, highly irregular and zig-zagged on the hind-
wing, less so in the forewing, where it is broken at the third -
median nervale, its anterior short portion shifted onfwards ; two sub-
marginal irregular broad indistinet dark red bands. Forerwing with
a linear black spot close to the anal angle. Hindwing with some
seattered white seales towards the anal angle inwardly defined by
a fine black line, and u very narrow marginal white line, outwardly
~defined by an anteciliary dark red line, ' S04,
Nearvest to 2 Z. pharyge, Hewitson, from Borneo, from which it 1s
at once separated by the much greater extent of blue (or green as
the case may be) coloration on the upperside of both wings, and es-
pecially by the absence of the submarginal series of five 5P°t‘_°“d
the trifid subapical spot on the forewing, In coloration and mark-
ings it appears to agree very closely with Deramas livens, D;smn-t,'from
Singapore, but differs from it structurally in not possessing t:he
“ cellular tuft of long hairs” presentin the hindwing on the npperside
of that species. Tt is also near to Z bradamante, Doherty, MS., from
Lower Siam,t but in that species the blue coloration on the upper-
side of the forewing is said to extend into the discoidal cell ; nor does

* Rbop, Malay,, p, 461, 0. 1, pl. x}i, fig. 13, male (1850).
t Butterition of Ludia, vel, iii, p. 48 (1890).
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Z. plarygoides possess the *““oblique dark streak in the.green 1
the middle of the interno-medion interspace, and a longer one along
its apper edge,”” said to be present in Z. dradumante.

Described from two examples from Johore in the Malay Peuinsula
kindly forwarded to me by Mr. W. Davison.

10. ZEPHYRUS KHASIA, de N, PL E, Fig. 4,4 .
Z. khasia, de Nictville, Butt, of Tudis, vol, iii, p. 301, n. 853 (1890).

Hasrrar : Khasi Hills. A

Expansee &, 1'55 inches,

Description : Mare. Uppersioe, both wings rich metallic green,
the veins black, the onter marging with a broad regular black border.
Forewing with thie costa very narrowly black, the outer black border :
broadest at apex. Hindwing with the costal margin broadly black,
«the outer margin waved; no tail, but the fermination of the first
median nervule slightly produced tooth-like. Uxprrsios, both twings
silvery-white. Forewing with a fusous bar closing the discoidal cell,
, & diseal curved and waved fuscous band from the costa to the -
first median nervule, its outer edge sharply defined, its inner edge
somewhat diffused; & submarginal inereasing macular fuseous band
from near the, costa to the submedian nervure, becoming obsolete
before it reaches the costa. Hindicing with a faint darker line de-
fining the disco-cellular nervules; a discal sinuous macular fuscia
composed of narrow fuscous fragments putwardly defined with whitish
placed between the veins; a submarginal increasing series of six
fuscous lunules placed between the veins; an anteciliary fuscous
line, becoming obsqlete towards the costs. Cilia white, hecormng
Juscescent towards the apex of the forewing.

Nearest to Z. saphirina, Staudinger, from Corea and Japan.

Described from a single example in the collection of the Rev.
Walter A. Hamilton, ' ’

11, BIDUANDA SCAEVA, Hewitson, Pl E, Fig.7,9.
lflf""l seana, Howitson, 1L Dinrn. Lep,, p. 80, n. 11, pl. xv, fige. 89, 40, male
;”‘?'Amﬂwﬂn vearva, do Nicdville, Butt. of Tndia, vol. iii, p, 428 (1890).
o AT Bingapore,
Fxeaxn: 0. 1.0 inch. .
s ON:  Fumace. Urrensig, both wings dull fuliginous
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black. Forewing nnmnrked.  Hindwing with a large irrorated white
patch on the anal region divided by the davk veins, extending {rom
the anal angle to the third median nervule, bearing outwardly an
oval black spot in the first median and submedian interspuces, and
a very fine black auteciliary line; fuil white, medially black, UxNpEg-
s1oE, bothwings white.  Forewing with the apical thied dull ochreous-
ferruginous, with the following fuscous markings:—a dot at the ex-
treme buse of the discoidal cell, a largo quadrate spot beyond reach-
g to the submedian nervure, a third navrower spot beyond
again also extending across the submedian interspace, a narrow streak
on the disco-cellular nervules, ashort macular baond bevond the cell
from the third median nervuleto the costa, an ircegular macular discal
band, a submargival waved lixin& and some spots and dots along the
costa.  Hindwing with a cluster of about eight spots occupying the

basal third of the wing, a discal fascia composed of narrow lines
in pairs betwoen the veins, the two anterior paivs solid, a fine sub-
marginal lunular line enclosing a series of spots between the veins,
the one in the first median interspace very lurge and intensely black,
inwardly defined by a line of metallic pale greenish-blue scales,
which are continued to the abdominal margin; the anal lobe bear-
ing a small black spot, a very fine black anteciliary line.  Cifia of the
forewing black, of the hindwing white. 4

Described from a single example without locality, but probably
from the Malay Peninsula. -

12. BIDUANDA CINESOIDES, de N, PL E, Fig. &, 9.

B. cinesvides, do Nicéville, Journ. Bombay Nat. Hist Sec., vol. iv, p 166, n. 6, pl.
A, fig. 7, male (1889); idem, id,, Butt, of Tndia, vol. i, p. 428 (lm)

Hanrrar : Selangore, Jelebu, both in the Malay Peninsula.

Exraxse: 2, 1'6 inches. - <

Duscwretion: Fesawn  Uppersios,  both wings dull fuliginous.
bluck. Forewing unmarked. Hindwing bearing outwardly a large
pure white band from the submedian nervure almost to the
outer margin reaching jist beyond the third median nervule, ¢,
band. on both edges constricted where erossod by the veins; follgyeq
by an almost similur band of the gfqund-aolaur, and then by an outer
parrower white band,  Zuif pure white.  Cilia of the forewing black,

of the hindwing anteriorly black, posteriorly white, in\vm'dly defined
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by a narrow black line from the buse of the short tail to the anal augle.
Uxversiog, both wings marked as in the male.

Much lurger than the same sex of the Bornean B. einesia, Hewit-
«on, and differing altogether in the character of the white markings
on the upperside of the hindwing.

Described from o single specimen from Jelebu.

13. RAPALA DELIOCHUS, Hewitson, PL. E, Fig. 6, 9.

Dendorie deliochus, Hewitson, Trans. Ent. Son. Lond., 18748, p. 362 (dem, il
N Diurn. Lep., Sappl, p. 31, n. 36 pl. va, figs. 068, 62 sale (1878); Rapala
deliochus, de Nicévillo, Butt. of India, vol. iii, p. 457, n. 991 (1899).

Hasitar: Rungoon’, .

Exraxse: @, 1'5 inches. -

Drserirrion: Fesare.  Uppersiog, both wings with the blue color~
ation of & duller shade than in the male, and of greator extent.
Forowing has the disco-cellular nervules marked with a black line.
Hindwing, the blue colour does not nearly reach the outer margin as
it does in the male, and all the veins are black. Uxprrsing, both
wings marked as in the male,

Deseribed from two female specimens obtained in Juneand August
by Mr. B. Noble, Curator of the Phayre Museum, Rangoon, who
sent them to me for idenfification. ’

14. RAPALA SCINTILLA, de N., PL. E, Fig. 5, & .

R. seintilla, de Nicéville, Bute, of Tndia, vols iii, p.,“l; n, 997 (1880),

Hanrear : Sikkim. ' )

Expaxse: &, 14 to 1'6 inches,

Descraprion : Maie.  Uspersio, otk wings very dark indigo-blue.
Hindwing with a patch of most magnificent iridescent blue on the
dise beyond the end of the discoidal cell not quite reaching the outer
margin: bounded posteriorly by the first median nervule, anteriorly
extending just above the second subvostal nervale; inner nuu‘gil.l pale
fuseous heavily elothed with long fuscous setw ; anal lobe bearing #
very small orange spot. UNDERSIDE, fath wings greenish-groy ; two
fne durker groy lines defining the disco-cellular nervules; a similar
discal line, outwardly bounded by & fine white line, slightly ontwardly
curved iy the forewing, extending from the costa to the submedian

fokj,.mn curved and somewhat irregular in the hindwing, recurved to
the ubdorminal margin s an obseure submargingl band,  Hindwing with



NEW 4 ND LITILE-KNOWN BUTTERFLIES. 213

a large black gpot crowned with a fine white line on the anal lobe, a
amaller similar spot crowned with a fine orange line in the first median
interspuce, the space between these two'spots sprinkled ywith black
and white scales: a very fine anteciliary black line; ecilin grey; tail
black, tipped with white. Freaare unknown.

R. scintila in the male may at once be distingunished from
R. schistacea, Moore, by the absence of the blue gloss on the forewing
on the upperside ; from R. orseis, Hewitson, it may be known by the
presence of the blue gloss on the hindwing. R. seinfilla therefore
appears to oceupy a position exaétly' intermediate between these two
species.  The greenish-grey shude of the underside is also distinetive.

Described from six examples in Mr. A. V. Knyvett's collection and
nmy owi.

) ,
Family HESPERIID.E.

15. ISOTEINON IAPIS, n. sp., Pl E, Fig. 9, &.

Hanpirat: Burma, Malay Peninsula,

Expanse: &, 1'9 inches,

Dyscrierion : Mang.  Uprersiog, doth wings dark shining brown,
becoming of a dceper shnde towards the outer margins Forewing with
the following wxm—muspnrent lustrous yellowmh spots:—two towards
the end of t.hc discoidal cell, tho upper one & round dot, the lower
lnrger, clonvatod, mmmn-sy.tped ; a pair of conjoined subapical dots
divided by the terminal portion of the subcostal nervure (which in
the Hesperiide appears always to end on the outer margin some little
" distance below the apex), the lower a little the larger; three discal
spots placed obliquely, the upper one in the lower discoidal inter-
space a mere dot, equal in size to the lower subapical dat, the middke’
spot in the upper wedian interspace about four times as large, its
outer edge concave, its inner conves, thclowestspot«ubout four times
ux large us and shaped like the spot Mﬁ}!pﬁwﬂ in the first median
interspace. Hindieing unmarked, but the abdominal margin and espe.
cially the anal angle fringed with verylong hairs, UNuERsiow, bz
wings much paler than above; sprinkled throughout thickly with dull
ochreous scales. . Forewing with the inner margin broadly pals y ellow,
a tuft of long bluck hairs attached to the margin, K thdring with a
discoidal and four or five discal small very obscure dark apots, whick
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appe:.u' to be formed by a portion ol the ground-colour being left free
from the dull ochreous seales. Antennm  above entirely fuscous,
beneath with an inereasing vellowish streak towards the apex, not
extending to the extreme tip. Ol of the fbrcwing'(.:oncplomus, ol
the hindwing cinereous.. % M.

Apparently nearest to 1. subtostaceus, Moore,* of which there
is one of the original specimens from Upper Tenasserim taken
by Mr. Ossian Limborg in 1876-77 in the collection of the Indian
Museum, Caleutta:  Differs therefrom in having two spots instead of
cne in the discoidal cell of the farewing, two instead of throe sub-
apical dots, three instead of two discal spots, which latter also dif-

* fer widely in size, shape, and position. The coloration of the ‘under-
side is also quite diffcrent.

The type specimen of 1. ipin is from Johore in the Malay Peninsula,
and iwas kindly forwarded to me by Mr. W. Davison. In the Indian
Museumn, Calcutta, are two small speeimens taken by Dr. J. Anderson
in the Mergui Archipelago on 11th December, 1881, and 11th April,
1882, respectively, which are undoubtedly the same species, though
100 worn to be identified by Mr. Moore when working out the collee-
tion of which these specimens formed a part. On one of them Mr.
Moore placed a ticket on which is written ““not “moolata,” which is,
bowever, & Parnara, and not an Tsofeinon.

Genus AEROMACHUS, nov.

Borie wines very small.  Forrwixe, triangular, cosla quito straight,
aper, acute, outer margin gently convex, inner angle rounded, inner ’
marqgin straight, longer than the outer margin ; coslal nervure ending
ahout opposite the apex of the discoidal cell, well soparated from” the
coata, bent upwards to the costa towards its end ; buso of second suh-
costal wervude nearer to base of first than to base of third, fowrth sub-
costa] arising very near to the base of third, reaching the apex of
the wing; terminal portion of subcostal nervure (often called a fifth
sibcostal nervule) ending on the outer margin considerably below
the apex of the wing ; upper disco-cellular wevenle short, stout, out-
wardly. oblique, straight ; middle disco-cellular sinuous ; lonsér diseo-
eellulir slarter than the middle, straight, in the same straight line

® Peos. Zool. Boc, Lond , 1878, p. 844,
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with the middle, inwardly oblique; the siedian nervules with their
bases equi-distant, given off very near to the end of the cell, the third
median originating at the point where the lower disco-cellular nervule
meets the median nervure ; the median nercure strongly bent upwards
from the base of the second median nervule; submodian nervure straight.
Mark (in the type species only) with a broad oblique stripe of modified
seales on the npperside cxtensling from the middle of the sulmedian
nervure to the base of the second median nervule.  Hinpwive, much
rounded throughout; costa short; costal nercure nlmost straight, first
subeostal nerynle hent upwards at base, thence straight to apfex of wing;
sueheostal nervure strougly bent downwards between the bases of the sub-
costal nervules; giving the appearance of a third (or upper) disco-
cellular nervule, the subcostal nervure and its branches together
forming a figure of almost the exact shape of o tuning-fork ; disco-
cellular nevoules outwardly oblique, the wpper concave, the /lower
shorter than the upper ; the disoidal nervule curved, and, like
the disco-cellular nervules, very fine but perfeetly distinet ; sooond
smwdian nervule given off some little distancé before the lower”
end of the discoidal cell, move than twice as far from the buse
of the first as it is from the buse of the third median, all three
median nervales, however, arisine near te the lower end of the cell ; :
submedion and  infernal nermu'cs"%;might. “Aatenne exactly half the
length of thetosta of the i;orewi‘ng, with o well-formed club, the tip
slightly hooked ; #horar rather slender, alidowien very slender,  Fryavre
differs from the male in having the wings broader and more rounded,
‘and lacks in the type species the patch of androconia on the upper-
side of the forewing: Type, “Thanaos" stigmata, Moore.

The type of the genus Thanaos of Boisduval (1852-33), in which al]
the spocies of Aéromackus have hitherto been: placed, is the * Papi-
lid" tages of Linnmus, which oceurs in Europe and Western Asia
(Amurlind, &), Thanaosis usually ranked as o synonym of Nisomuaies,
Hiibner (1516), of which the type is dromdus, Stoll, & South Awmeri-
can species, whicl i probably not congenerio with tages. Aévoma-
chus differs from 7% fages in the shape of the wings, especially in
the hindwing, which in that speciés is altogether much largér, and
has the costa almost steaight and very much longer, thas giving
quite # dillerent outline to the witg: the forewing of the male of
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7. tages has the costa folded over on the upperside; the differences
in neuration too are considerable, in the forewing of 7. fages the
first median nervule arises near the base of the wing, in Aéromacius
near the lower end of the cell; and the shape of the discoidal
cell of the hindwing is quite different, in 7', fages being square-
ended, the disco-cellulars being. perfectly upright, and of equal
length.

The genus Acromachus is, as far as 1 know, strictly confined to
India, where it occurs all along the Himalayas, in Assam, Burma,

and again i the hills of South Tndia. They rest with wings closed
over the back.

(1) AEromacHUS sTIGMATA, Moore.
Thanaos stiymata, Moote, Proc. Zool. Soe. Longd., 1878, p. 694; idem, id., 1. c., 1882,
P. 262; id., de Nicéville, Journ. A, 8, B,, voL li, pt. 2, p. 60, n. 203 (1882); idom,
id., 1 e, vol. liv, pt< 2, p. 122, pl, ii, fig. 2, mala (1885) ; id,, Doherty, Journ, A. 8. B,

vol Iv, pt. 2, p. 139, u. 267 (1886); id, Elwes, Trand. Ent. Soc. Lond., 1898, p
452, n, 484,

Hasrrar: Masuri, *N.-W, lIunnIayns (Moore) ; Bigheswar, Bal-
wakot, 2-4,000 feot, Kumaon (Doherty); Sikkim (de Nicéville nud
Elees): Simla; Kotgarh; Kulu Valloy; Bhutnn Khasi Hills,

(2) Airomachus prstvera, Moore.,
Thanaos indfatincta, Moors, Proe. Zool. Soe, Lond., 1878, p. 694 ; “dowm, id., Jonrn,

Linn, Sec. Lond,, Zoology, vol. xx1, p. 58 (1586); ity Hampuao, Journ, A. B. B, vol
Ivii, pt. 2, p, 866, n. 240 (1888),

Hanrrar : Salween, Moulmain, Mergui—all in Burma (Moore);

Nilgiri Hills, 3,000 feet (Mampeon); Pulni Hills,

(3.) Agromacnus onsoLera, Moore.
Thanaos shaolafa, Moore, Proc. Zool. Sae, Lond., 1878, p. (94 7. 2 olwolsta, Wood:
Muson and de Nicéville, Jouen. A, 8. B, vol. Iv, pt. 2, p, 880, n. 235 (186).
Haprrat : Cherra Punji, Assam (Moore) ; # Sileuri and Subong, both
in Cachar ( Wood-Mason and de Nicérille).

(4.) Airomacius yuora, de Nicéville,

ﬁuunu jhira, de Nicyiile, Jonrn, A, 8. B, vol, liv, pL. 8, p, 4, n, 318; p. 12%
vl 'ﬂ.“ 12 mals (1886) 3 id., Elwoy, Trans But. Soe. Tond., 1868, p. 458, n. 480

BITAY - Slklnm (e Nivdelle and Blces) 5 # Shitlong, Khasi Hills
. (Etwesy,

a
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(6.) Arromacrvs KALI, de Nicéville.
Thanaos kali, de Nicéville, Joarn. A. 8. B, vol. liv, pt. 2, p, 4, n, 3125 p. 128, pl iy,
fig. 8, wmale (1885) ; id., Blwes, Trans, Bnt. Soc. Lond., 1588, p: 438, u. 485,
Hasrrar: Sikkim (do Niedoille and  Efwss).
Note—Mr. H. J. Elwes suggests that the Pyrgus”’ wnackus of
Ménétriés from the Amur, Shanghai, and Japan, belongs to this
genus, and may indeed be conapeeific with A. jhora.

Genus ODONTOPTILUM, nov.

ForuwiNe, elongated ; costa gently arched ; aper acute ; Duter margin
at first at right angles to the costa, then directed strongly obliquely
inwardly ; @nner angle rather acute, nner margin short, sinuous, of
about the same length as the outer margin; costal nervure not reach-
ing to opposite the spox of the‘discoidncl‘ call 3 all four subeostal neor-
rules with their bases about equally distant one fram the other; the
fourti subeostal reaching the apex of the wing the ferminal portion
of the subcostal nersure ending on the outer margin considerably
below the apex of the wing; upper disco-cellular nerpule stout,
straight, short, outwardly oblique ; middle disco-cellular shorter than
Jower ; lower disco-cellular straight, in the same straight line as the
middle, both strongly inwardly oblique; suedian nervules avising very
far apart, second median arising long before the lower end of the eell;
first median atising one-third of the length of iho cell from. the base of
the wing; submedian nersure sim;ous v internaf nervure short aud
running into the sabmedien nervure, both as usual.  HiNpwing, costa
ghort, much produced et base, then straight o apex; oufor margin
strongly excavated between terminal points of castal nervare and
first subcostal nervule, then arched to anal angle ; anal angfe slightly
produced lobe-wise 3 sner margin sinuous; cosinl wereure genﬂ.v ffmh‘-‘d.
ending at apex of wing; first subcostal nereulo orising soue distance
before the apex of the “discoidal cell ; upper disco~cellular nerveus
«traight, slightly outwardly oblique, in the same straight line as the
lower ; lower disco-cellular longer than the uppers discoidalneryule fine
but quite distinct; second median nervule given off just before the
Jower end of the cell; firsf median given off ’lightly nearer ¢4 (.
Jower end of the cell than to the base of the wing: awdnedian and
iuteynal nervures straight, Anfenne less than half as long as the ot
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of the forewing, with a well-formed club and hooked tip; fhorar stont,
abdomen rather stout, not nearly as long as the abdominal margin of
the hindwing. Sexes alike, male with no-secondary sexunal characters
on the wings, but the fore legs arc furnished with a very thick tuft of
hairs attached to the anterior end of the coxa, the hairs being slightly
longer than that joint. Type: ** Aehdyodes sure, Moore.

Mr. Moore placed the type species of Odontoptitum in the genus
Achigades, Hibuer (1816), of which the type iz the South American
fredevicus, Hubner, with which 0. sipw will probably e found to
have but slight connection.  Mr. Distant placed O. sura in the genus
Abaratha, Moore (1881), of which the Plerygospidea ransonnetii of
Felder is the type.. Tn that genus the fore legs of the males ure
furnished with a tuft of long setw® which ave also found in (. s,
but are very much shorter and much more dense in the latter. The t ype
specics of Abaratha and Odentoptitum differ also in the shape of the
discoidal cell of both wings; in the former in the forewing the middle
disco-eellular nervule is upright, and therefore forms an obtuse angle
with the inwardly obligne lower disco-cellular; in the latter the two
veins are in one straight line; in the hindwing of the former the
lower disco-collular is quite upright, thus forming an angle with the
upper outwardly obligue 'dis_"cofcellu)lur. ‘in the lutter both are in one
straight line and are outwardly oblique. Otherwise there does not
appear to be much ﬂiffofc'nou butween the two genera cither in neurs-
tjon or outline of the wings, . Mr. Rirby places 0. sura in the genus
Antigons of Hiibuer (1816), of which the pearehus of Latricllo from
South America is fhe t:yp(h It i very improbable that this species
cither is congenene Wlﬂ.l sura, - .
. The genus Ocion(ophl.mn. ocenrs all along the onter ranges of the
Himalayas: in South India, in Al:‘aflm.‘ Burma, the M:_lluy Peninsualy,
Sumatra, Borneo, C@slcl.ws. the Philippine Isles, and China.  They rest
with wide outspread wings,

(1.) Opoxrorrinvm sugra, Moore.

ld?béd«'? cura, Moore, Hovsfield and Moore, Can. Lep, Mus. E. L €., vol. i, p
gn’.“. 509" (1857) ; Acklyodes siva, Mooro, Proe. Zool. Soc, Lond., 1865, p, 756 ;
Antigunws swray i, Journ, Linw Soc, Lond., Zoology, vol. xxi, 'p. 53 (1886); i,
Elwes apd de Nicévillo, Joum A 8. B, vol Iv, pl2, po M1 0. 165 (1886} ¢ i,

A

SR N S

*Futa doarn, Bomb Naw Hisy, Soc, vol, iv, p. 175 (lﬁﬁ_).
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Elwos. Trans. Ent. Soc. lmnd LS88, p. 438, n 511; Abaratha swra Wood-Muson
aul do Nicéville, Journ. A, S, B, “val, Iy, pte 2; p. 3901, n. 248 (1888} ; id., Distant,
Riop. Malay., p. 390, n. 1, pl. xxxiv, fir, 16, male (18806) ; Antigonus angulate, Moors *
(nec l‘cldf‘l). Proc. Zool. Soc. Lond., 1882, p. 268 ; id., de \')’cé\'illo Journ, A 8. B,
vol. Tii, ph. 2, 0. 100, n, 283 (1883) ; id., llmupmu, Journ. A. 8. B, vol. Ivii, pt. 2, p,
368, . 273 (1838) Plervygoapiden helias, Peldor, Ruise Novarn, Lop., vol, dii, p. 529,
w986, pl. Ixxiii, figa. 12, 13, male (1857) ; Tagiades helins, Plots, Jahr, des Nosf
Ver., vol. xxxvii, p. 12, n. 6 (1884),

Hamrar: Darjecling; N.-1. Bengul ; Thaing, I\meslmxd Mergui
Archipelago 3 No-W.. Himalayas (Moore) 3 Sikkim (Efices and de
Niccvdle) s Cachar (Wood-Mason smd de Nicéeitle) ; Perak; Malacea
(Distant); Nilgivi Mills, S, India, 2,000—4,000 feet (M ampson)
Tavoy and Ponsckai (Zlwes and de Nieceilie); Celebes (Lvlder and

Diotz)y Assam ; Wynand,
Note.~To judge from Felder's figurd of 0. hetias, from Celebes, it

appears to me highly probuble that it mpn.wltsa apecxes distinet
from 0. sura.

-
(2.) Onoxtorminum aNcrrara, Felder.
Plerygospidoa angulate, Felder, Verh. wool-bot. Gesollsch. Wien, wol, xii, p. 488,
n. 149 (1862); idem, id,, Reise Novara, Lop., vol. iii, p. 520, n, 935, pl. 1xxii, figs 10,

13, male (1847); Tegiades angnlata (patt), Plotz, Juhr, des Nass. Vor,, vol xxxvii, p. 41,
n b (15584),

HaprTar: Hongkong, South bhum Luzon (Felder); India [#];
Sumatra ["'{ (Plotz).

(8.) Onoxtorminva pyaera, Hewitson.

IMerygorpidea puyola, <Hewitaon, Desc, Heaperidio, p. 03, n, 6 (lSGI) R GTITST
Ex. Butt,, volo v, Plerygospidea pl 4, fig, 3 (1573) Anf‘qnm‘l }Wﬂﬂ" Deuco, l‘.m,
Yool Sae. Lond,, 1872, p. 360, u. 1; Aboriu pygela, Distant, Rhop: Mulay., p. s,
o 2 ple xxdiv, fig. 18 (1580); Tagiades pugein, Plotz, Juhs des Nass. Ver., vol,
xxxvii, po 42, 0o 7 (1684),

- . > -

CHavirar: Borneo and Mulacca (Hoeifson) : Borneo (D),
Yerak (Distant); Borneo : Malucea (P4042) : Jelobu.

Note.—The ontline of the hindwing of 0. pygela differs considey-
ably from that of O. sy, as in the former the onter margin is very
deeply excavated between the terminal points of the second subeoata)
and thivd median nervales, which is very slightly if at all (), case
y i (), suiL.
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Genus CTENOPTILUM, nov.

Forewixe, narrow, elongated; costo arched at base, then straight
to apex ; apex acuto; euten margin af right angles to costa from apex
to termination of third medizn nervule, this portion also being
slightly excavated, from third median nervule to inner angle strongly
itwardly oblique, also slightly econcave; iuner ungle rather acute;
winer margin siunous; costal nervitre very short, not nearly reaching
* opposite to the apex of the discoidal coll; first, second, and thivd sub-
costal nerenies also very short, rapidly reaching the costa, fourfh sub-
costal long, extending to apex of wing, the buses of all the subcostals
nearly equi-distant ; terminal portion of sulcostal nerewre reaching
outer margin below apex of wing; discoidal cell Tong, narrow, reach-
ing to more than half though less than two-thirds the length of the
wing; upper disco-celfular nereude short, straight, outwardly oblique;
middte and lowwer disco-cellulars straight, slightly inwardly oblique,
the lower a little longer than the middle; second median nervule aris-
ing considerably before the lower end of the cell ; first median arising
much nearer to the base of the wing than to the lower end of the
cell ; submiedian nervure sinuous, following the outline of the inner
margin; tnferaal nervure short, running into the submedian nervure
as usual. Hixpwixe, with the base of the eosta much produced,
thence gently eurving to apex ; outer margin slightly produced tooth-
like at apex of first subcostal nervule, very strongly af third median
nervule, thenee inwardly oblique to amal angle and slightly concave;
anal angle vounded; mner margin nearly straight; costal npervire
curved, reaching the apex of the wing; first suboostal npreule origi-
nating long before the apex of the discoiddl cell; diseo-cellular
nervules of equal length, almost struight, slightly outwardly eblique;
discoidal nervule fine but quite distinet; sceond median nervule given
off close to the lower end of the eell ; first median arising nearer to
Tower end of the cell than to the base of the wing; submedian and
nternal nercures almost straight.  Anfenne about hulf as long as the
costal of the forewing, with & well-formed club; #horee rather stout;
oy rathior slender, not quite reaching to anal angle of hindwing.

AU with no secondary sexual characters on the wings, but with 8
d‘.m".“‘mﬂhnin attached fo the anterior end of the tibia of the
i legs, the huirs cxtending to the apex of the first joint of
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the tarsus. FemALE like the male, except that the wings are rather
lurger and broader, Type, the “Aehiyodes” vasara of Moore.
Ctenoptilon is cvidently nearest allied to 0(145»!0[)!(/1&1’”, mihi, but
differs considerably in the outline of the wings, in the shortness of
the costal nervure and subeostal nervules of the forewing, and espe-
cially in the setose clothing of the legs of the male, in Clenoptilum the
hairs are much longer and do not form such a large and dense mass

asin Odontoptitum, and ave attached to the tibia of the hindlegs instead
of to the coxa of the forelegs.

5 ® =«
As far as is known to me, the genus contains but two species,

which oceur in Sikkim, Assam, and Burma. They probably rest with
wide outspread wings.

(1.) CrexortiLum vasava, Moore.

Achlyodes P vasara, Moore, Horsfield and Moore, Cat. Lep. Mus. B.T.C, vol, i, p.
252, n. 570 (1867} 3 Achlyodes vasava, Moore, Pros. Zool, See. Lond., 1865, p, 786;
Antigonus vasava, Elwes, Trans, Eot, Soc. Lond., 1868, p. 458, 1. 512,

Hanrrar : Darjeeling (Moore); Sikkim (Ehoes); Khasi Hills.

16. (2.) CTENOPTILUM MULTIGUTTATA, n. sp., Pl. E,
Fig. 10, &. )

Hasrrar: Burma.

Exranse: &, 2, 15 inches

DesertpTion : Mave. Urrernsios, both wings reddish-ochreous,
with numerous lustrous semii-transparent white spots.  Forewing
with a small spot in the diseoidal cell towards the base, with an elon-
gated spot below it in the submedian interspace, sometimes divided
into two; a very large spotfut the end of the discoidal eell, outwardly
anteriorly deeply incised ;" two spots above it just below the costa’
divided by the first subcostal nervule; a discal curved series of ten
spots, of which the first fopr are of nearly equal size (fhe uppermost
the smallest), divided by the subeostal nervules, followed byn rapidly
Inereasing serios of four spots, one in each interspuce s then by tyw,,
spots, the lower three times as large as the upper, in the submediyy,
interspace ; 4 submarginal obscure fusecous band.  Hindwing wig, %
clump of spots shewing great diversity in shape and size opey

3 L Pying
the middle of the wing; u submarginal dark fasein as in the fore :

X ‘ Wi,
s pensine, both wings coloured and marked ns above, Lyt nll except t)
: ) e
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outer margin thickly frosted with grey, which appearance is found
on examination under  strong Tens tobe due to the presence of long
white hair-like scales scattered somewhat sparsely over the surface.
Fraare differs from the male only in being rather paler, und the
submarginal duark fuseia above more prominent.

Near to the “Achiyodes” vasara of Moare®, from Sikkim and
Assam, from which it differs in its more reddish less ochreous ground-
colour, considerably less angulated wings, the forewing on the upper-
side on the disc and buse not suffused with black, the third spot of
the discal series equal in length to the spot on either side of it,
instead of, as in €. pasara, Deing greatly lengthened out and ending in
a point just below the costa; and all the spots on the hindwing
smaller, especially thosein the discoidal cell, the middle spot of (.,
rasara being divided into two in C. multiguttata. '

Deseribed from two male specimens from the Meplay Valley, taken
in February, another from the Donat Range, taken in January, and
4 female from the valley of the Houngdarou taken in Mareh, all in
Upper Burma, by Majors C. T. Bingham nnd C. H, E. Adamson.
This is probably one of the species roferred to by Mr. H. J. Elwes
as from Akyab and Tenasserim in Trans, Ent. Soe, Londs, 1888, p.
A58, n. H12

17. CELZENORRHINUS CONSERTUS, 1. sp., PL E, Fig. 12,5 .

Hamrat : Khasi Hills.

Expaxse: &, 175 9, 'S inches, ’

Drscrirrion : Mave. Urrersior, both wings dark rich brown ap-
proaching 0 fllNCl::lll.‘i, the hase of the fmgling and the entire hind-
wing sprinkle(l with ln‘ngochmms-fcrru ous hoie-like scales.  fhyv-
wing with three conjoined subapical lustrous white dots, the poste-
rim: rather nearer to the outer margin of the wing than the otliers;

a compach discal Tnstrous white patch, enteriorly bounded by the
subeostal nervure, posteriorly by the first median nervule, its inner
edge nearly straight and even, its outer edge irvegular awing to that
portion of the pateh situated at the baso of the second median inter-
space being projwwd slightly forwards and beyond the line of the
outer edge of the patch. 17 indwing with a large rounded discoidal

* Prot, Zool, Soe, Lowd., 1865, p, 786,
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spot, with a similar discal series beyond formed by portions of the
ground-colour being free from the ochreous-ferruginons hair-like
seales.  Cilia concolorous with the wings throughout. Uspegsing,
Sorewing entirely dark brown; the lustrous white spots as above, but
the diseal one with two pale yellow dots divided by the firet subeostal
nervule placed anteriorly against it; a snbanal pale yellow patch
divided into two by the submedian fold. Hindiing much as on the
upperside. Antenwr black, with the shaft just below the club on
the underside und the tip of the ¢lub beneath ochreons. Fryare.
Urrensiog, hoth wings exactly as in the male, but the long hair-like
scales less numerous.  Uspigsiog, fofk wings as in the male, .

Very probably near to “Ploionenra’ asmtara, Butler, from Malacea
and Juva, of which no sufficient description exists, but which Distant
states in  “closely wllied to 2, alysos,” Mouore, a speciea of the genus
Nutocryptay in which T have provisionally placed 2" usmara, y

. consevtus han heen duscribed from two paire obtained by the
Revd, Walter A Hawilton in the Khasi Hills,

18, CELAENORRHINUS CACUS, n. sp,, PL B, Fig. 11, &.

Hanrrat : Rangoon,

Exraxsg: &, 1'6 inches,

Descrarrion: Manm  Very nearto €. conserfils, mihi, but differing
in the [ollowi;g particulars : —Smaller, wings narrower.  Uprrrsipg,
both twings much more thiekly clothed with long ochrecus hair-like
scales than in that species, giving the gronnd a wuch more yellow
appewrance.  Forewing with two subapical dots only, ihe lower wmost
minute.  UNDERrsibr, buﬂ’?wings present the same differences as on
the upperside. 3

Deseribed from a single example {aken at Rangoen in January,
und deposited in the Phoyre Muoseum,

19. PARNARA WATBONIIL, u. sp,

Hawvrar:  Upper Burma,

Exrasse: &, 9, 140 to 240 inchea,

DescripTioN 1 Mavk, Urreisior, bofh wings rich dark glossy
vinaceous-brown.  Forvwing with three subapical rather large o

jug ated dots; three inereasing diseal =pots placed uhliqne]y, th

} 8

30
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second about twice as large as the first, the third about three times as
large as the second, the two lower spots with their inper ends con-
vex, their outer concave; all these spots disphanous lustrous white ;
a somewhat elongated opague yellowish spot in the submedian inter-
space placed against the middle of the submedian nervure ; the base
of the wing clothed with long dull ochreous hair-like scales. Cilia
of a slightly lighter shade of colour thau the ground. Hindiwing with
the base and abdominal margin thickly clothed with long dull
ochreous setw, the discwith a faint whitish diseal macular baud.
Citia whitish:* UNDERSIDE, forewing fuscous, the costa and apex
widely ochreous-ferruginous; the diapharous spots as above;
broad submarginal whitish patch just anterior to the middle of the
outer margin of the wing.  Hindiwing ochreous-ferruginous bearing
& large triangular patch of white, which occupies all the surface
except the costa and the outer margin widely, and a tripartite
patch of the ground-colour divided by the median nervules in its
middle ; all the veins that reach the outer margin white. Heud,
thorar and abdomen fuscous above, white beneath, the latter striped
with white at the sides. Anfenne bluck throughout. Femavk almost
as in the male, but in two specimens out of three in the forewing,
there is a fourth smaller discal spot in the lower digeoidal interspace,
and still another in the submedian interspace almost touching the
first median nervule and very small.  Hindwing with the discal
macular white patch more prominent than in the male.

Nearly allied to the “ Hesperia ™ semamora of Moore,* originally
deseribed from Bengal, but occurring in Sikkim, Assam and
Burma, from which it differs in all the diaphanous spots of the
forewing being larger, the opaque spot in the submedian interspace
always present (in £. semaiora it is found in the femalea only, and
% very «mall), and notably in the large pure white anal patch of
P. semamora being roplaced by a whitish shade only in the males,
rather more prominent in the females in P. watsonii. On the underside
of the hindwing there is always a large patch of the ochreous-forru-
ginous ground-colour in the middle of the white area, this is only
oecasionally present in P. semaniora, and is when present very small,

* Proo. Zool Soo. Lond., 1865, p, 791
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The markings of P. semaniora are by no means constant, but the
species ¢an always be instantly distinguished from P. watsonti by the
large pure white area on the upperside of the hindwing, In Burma
both sexes of the two species have been found flying together, so
one cannot be a seasonal form or geographical race of the other.
Described from seven males and three females collected ut Tilin
Yaw, Upper Burma, in Murch, 1890, by Lientenunt E. Y. Watson,
after whom I have much pleasure in naming it. '

EXPLANATION OF THE PLATES. "

Prate D.
¥ig. T.  Ragadia-crito, n. sp., &. p. 199.

” kil " L Qe " "w
A Elymwmas chelensis, n. sp., &, p. 200
Dyolis dadalion, 5 $yp- 202

Libythea geaplrowi, Goda¥t, & . p. 209,
yw  libera, nlsp., &, p. 207 :
Neptis nyeteus, n. sp., &, p. 203,
Cuthalia elicius, n. sp., &, p. 205,

b 1]

oo 2 TFERNE S 80

Prare E.

Fig. 1. Gerydus gopara, de Nicéville, &, p. 208,

% 2. ) » " S % "
3. Zarona pharygoides, . sp., &, p. 208,
4. Zephyrus khasia, de Niceville, &, p. 210.
5. Rapala seintilla, £ &,p 212
6. yw  deliochus, Hewitson, @, p. 212,
7. Biduanda searva, Hewitson, 9, p. 210.
], w  cimesaudes, de Nicéville, 2, p. 21L
o 9 Feotewnon vapis, vy sp, &, po 213
10. Ctenoplilum multiguttata, n. sp., &, P 221
11. Celanorvhinus cacus, n. sp., &, p- 223.
12 ¥ conserins ,, &P 232
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BOMBAY GRASSES.

By De. J. C. Lisvoa, FLS,
Part 1L
(Continwed from Vol. V., p. 131.)

(Readt at the Soaioty's Macting on 23rd Septensber 1890.)

P. junicntorun, Pers.; P. mazimum, Jaeqg. 1. 13; P. altissiiem,

1. C.; Dalz and Gibs.  Bomb. FL Suppl. 98, .

This is the well-known “ Guinea-grass.” Though grown to a
Jarge extent in the West Indies, it doss not, acearding to the authors
of the  Bombay Flora,” *“fure well in India on sccount of the dry
climate, unless grown in shady places and well irrigated.” 'I'hi'g
was written in 1861, Sinee then, carefully-conducted experiments
have bosn made in various parts of India as well as'in Ceylon. I
take the following from a lotter written fo me some time ago by
My, Woadrow, Professor of Agriculture and Botany in the Poona
(ollege of Scicnee. He says: “ Panjeum jumentorum is cultivated by
¢ go-called advanced cultivators throughout Tndia. T have generally
 about twoacresof it At Madras 1 have scon ten acres, and am told
« that near Ahmedabad there are about 100 acres. On u sandy
 soil with irrigation it is found {o be a profitable crop for forage to
i" e cut green.’” ;

The following statement was fyrnighéd me by the Director of Land
Records and A griculture®:— y

« 14 has heen grown on the Hyderabad Furm (Sind) since 1886-87,
« and has mow almost passed the oxperimental stage. At present
/s its cultivation is not very remunerative, but as fime goes on, and

“ the popular prejudice against its yse wears ont, it is hoped that it
a will, like lucerne, be ane of the principal paying dfops in the
« FParm. .

w1t is o perennial grass, and, when first planted, it frequently
 aitaing o hoight of 9 fect and sometimes even of 10 foet and above ;
Yt when out two or three times i does not grow so high but

_‘_'.? Nd&’&mh uredas o the Acting  Digector of. Agriculture, Mr. Bhimbhat
Rirparam, for the l'-dz assistance and valnable information which bia boen promptiy

phieed a6 my dispesal by this active and intelligent Goyérmment offiger.
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“ grows thicker, its tussacks varying from 0 inches to a foot in
“ digmeter. [t penetrates deep into the soil, and on account of its
“Jong roots, it is more able to resist drought than many of the
“ fodders cultivated. It is well suited for the edges of water
“ channels as the roots spread and protect the earth from being
“ washed away.

“ The following statement gives the results for the last three
“* years:— :

Coet of L4
Valuo of ¥
Ootturn onltiva-
Arca.| Ycar. prodnea Bemarss,
per agre. per acre. le:-rgor -
A G, 1ba. Ba. B,

0-20 |I886~-87 | 18,748 128 159 [Soil, stiff olay, hard to work. Sown on
18th March, 'I:;;r dressnd (1) 15th
August L ton of poudrette; (2) Sth
y Septembor, ton of poadrotte; 38) 9

‘ewis, goat manare, Onee weeded and
21 times manured.

Samo, |1887-88 | 16,498 116 77 |Last year's crop; twice top dressed;
18th May 23 tons of cow manure ; 25th
August 4} tons cowdung; twico
plonghed betwoon rowsa; 45 times
waterad.

Do [18%8-89 | 10,136 67 G4 |Third year's crop once wooded and 19
r times watered.

2:13 [1887-588 | 13,071 101 | 143 (Mostly light sandy soil.  Sown iu April.

. Mannred with 10 tons of cowdung and
1} tons of gont mannre per aore.
Onge top dressod with 8 tona of cow
manure and 2} tons of gont mwnunre
per acro. 4 times weeded and 156
times watered,

Bame. (1888-8¢ | 12,602 86 105 |Bocond year's orop. Twice weedod and
once ploughed. Once top dressed
with 10 tons 76 1b. of cow manure; 19
times watered.

“ In the first year it does not pay : and this is mainly due to the
““ first cost of preparing and planting the field.” -

As the subject of the cultivation of this exotic grass is one of
ronsiderable interest, T have embodied in this paper the x\'csults of
experiments made elsewhere in the hope of their proving of some
benefit to the cultivator and others.



228 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, 1520

Mr, Simmons in his brochure on Indian Grasses gives the following
history of the experiments made in Saidapet (Madras) :—
“ Guinen Grass—Has, of all the grasses experimented wiih, been
“ found to be the best ; it is an exotic, but perfectly acclimatized, grass,
“which is most easily propagated by root-cuttings. Its culture is
“ yery simple, for if planted at the commencement of the ruins, it
< soon strikes root, and is then safe and out of danger for the futuare.
« Tt planted in rows it allows of interculture by cattle power, by
¢ which means the lind on which it grows may be easily cleansed ;
“ thus it affords an exeellent crop for a rotation. Tt has been found
“ capable of withstanding our longest and severest droughts without
“the aid of irrigation, and although its energies romain dormant
“ during such a time, the first rain makes it spring up again most
“rapidly. This power was never more clear than in a field
“ planted in September 1875, measuring about two acres, which, in
“« May 1877, after the great drought, was as brown and as dry asif it
“ were totally devoid of life; the heavy rains which fell during that
“ month, however, led to its immediate revival, and before the third
“day of rain was over, green shoots had appeared all over the field
“ which grew on and produced a good crop of fodder in two months,
“which weighed green 5,556 lbs.; this was followed by another
“ cutting of 4,564 Ibs. of dry fodder; two months after, an amount
“ equal to about 12,000 lbs,, green. Not one per cent. of the tufts
¢ failed to throw out shoots after the rdin referred to.
« An idea still prevails that Guinea grass must be irrigated not
« only at the time planted; but regularly at stated intervals after-
« wards ; that it must be taken up and be replanted on new gm“ﬂ.d
¢ at the end of every two years at the farthest; and that the fodder 18
« not a suitable food for stock, and can only be nsed in small quan-
“ tities for such a purpose. It is perfectly true that if Guinca grass
“is planted in the hot season, or during dry weather, x\:hun the soil .
“ contains scarcely a particleof moisture, and the sky is clear and
“bright, that the plants will fail completely if not planting unde'r
“auch eiroumstances. In the dryest parts of the country there *
“always u time when the sky is cloudy and the weather showery i
" and if such opportunities are properly utilized for planting, the
“ ¥ools can ba ostablished well without the aid of irrigation. Trog®
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“ tion, u-f course, enables more cuttings to be obtained in the year,
“ put it is never necessary for the maintenance of the crop. It is,
“ however, most necessary to manure land well for Guinea grass.
“ It is general on the farm to plant this grass (the sets being
“ obtained by dividing into several parts old tussacks from another
“ field) on the ridge on a showery day, care being taken that they
« ave planted uniformly at a distance of 2 fect apart in each direetion,
* thus admitting the use of the plough between the lines of plants .
* and across these lines at right angles ; for it is advisable to pass a
* plough or cultivator occasionally through and across the crop as
“the absorbtive powers of the soil can, in this way, be kept up.
“ This ploughing or enltivating should be repeated at any rate once
‘ after the removal of each cutting.

“ Before the end of the second year the plants from frequent
_ * cutting will have formed large tussacks; these would be reduced
“ by simple chopping with a spade, hoe, or man-vitti. It has been
“ found best to make two cuts across the tussacks at right angles -
“ to each other, thus dividing it into four parts. Of these, three may
« he removed and form excellent bedding for catfle stalls, the fourth
« remaining to perpetuate the crop. In this way there is no neces-
“ sity to remove the plants to other ground, but care must be .exer-
« ¢isod to soe that the soil is properly manured, as a crop which
« yields such large returns necessarily makes large demands on the
« soil. The fodder can be used for all kinds of stock: at first it
« gooms to disturb the digestive organs of some animals, but this ia
« only temporary ; cattle and sheep have been fed on it exclusively
« for months not only without any ill effects, but with the most satis-
« factory results. A Guines grass field is a capital place in which to
« graze working cattle during the hot season, while for ewes with
« young lambs better pasture could scarcely be discovered. If pro-
“« duces an sbundant flow of milk in the ewes, without, what is
“ gommon in such cases, disturbing the health of either mother oy
« lambs ; care must, however, be always observed never to graze
« (Guinea grass too closely.” i

Equally successful experiments have been made in Ceylon, Hors
is what Mr. Fergusson says in his Catalogue of Ceylon Grasses..

« It is the Rata (foreign) Tana of the Sinhalese. When ang by
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“ whom it was introduced to Ceylon T find no record, though it is
‘ probable there may be one in the Royal Gardens at Peradeniya.
“ Tt was grown in Ceylon in Moon’s time, 1824, at any rate, The
“late Dr. Gardner introduced what he supposed 0 be a new fodder
“ grass to Ceylon, but in 1843 or 1844, he gavea full description of
it in the Ceylon Observer, proving that it was identical with (Guinea
“ grass. 1t was introduced to Jamaica about 1744 from the Const
"« of Guirde. The following is an extract from Laman’s Hortus
“ Jamaicensis i—
“ “This most valuable grass is 4 native of Africd, and wus intro-
“ duced into the island many years ago by the merest accident.  Mr.
* John Ellis got some birds from the Coast of Giuinea, and with
* them some seeds for their support; the birds dying soon after, the
“ seeds were thrown out of doors as useless.  From these seeds grew
“some luxuriant grass, which attracted Mr. Ellis's totice, aud he
“ had a horse and a cow brought where it was, when both of them
“ greedily eat of it. It was then transplanted intd a garded and
“ gradually cultivated, until it has become one of the miost lucrative
“ and useful plants in Jamaica. It agrees with almost every soil and
“ situation, and has rendered many rocky and otherwisg barren spots
“ of Jamaica very valuable as affording support to herds of cattld and
“ horses. The growth of this grass is quick, for in wet weather,
“ and in & favourable situntion, it may be cut once in a fortnight.
“ It resists dry weather for a considernble time, and even when
“ parched up, the slightest shower will revive it. Tt rises from five
“ to eight feet high, When of proper strength it is 4 very excellent
“ food for horses and cattle, which, when considerably lean and
“ yoduced, will be restored to flesh and fatness in two or three
“ months by feeding upon it.”
“There can be no doubt that the Guines grass, and what is most
“ arroneously called in Ceylon Mawritius grass, ave the two nyost
“valuable fodder plants growing in Ceylon. T have seen the Eptoy
“ grasu grow in what seems to be the pure white sand of the Cinna-
“mon Gardens near Colombo to a height of 6 to 8 feet, and if well
:: Manured and kept free of weeds, it will, in rainy weather, give &
..ve” fuir crop monthly, 1t grows freely up to av clevation ©
5000 49 6,000 feet on the Uoffee Entates, but though o valusble
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“fodder grass at these elevations, it does not grow to such a height
“as it does at lower clevations. It is extensively planted along the
“edges of foot and bridle-paths on Coffee Estates: but Mr. Morris
“ gave his opinion against this practice, as the grass is supposed to
“ harbour the mycelium of the Coffee leaf fungus.”

Duthie, at p. 9 of the ;* Fodder Grasses of Northern India,”
states that “this is the ‘Guinen Grass,’ a native of Tropical
¢ Adfrica, and now extensively cultivated in most tropical countries.
“ Although it seeds frecly in this country, it is neverthgless found
“ preferable to propagate it by root cuttings. . In the United States
“it is usually planted in this way, as it rarely matures seed in that
“country. Manuring is beneficial where frosts prevail. Analysis
“ shows it to be very rich in nutritive qualitics, and as it sppears to
“thrive well in the plains of Northorn India, its extended cultiva-
“ tion should be encouraged.” -

P. miltiaeewm. Linn. ; P. asperrimum. Lngasc; P. pilosum, Swartz, -
Ft Ind.. Occ., 141; Dalz. and Gib. Bomb. Fl. Suppl. 98 ; Church’s
Tood Grains of Ind., fig. 2. :

Vern. Varagu, Witree Sawa, Badiee,

There are several varieties cultivated in Guzerat and over the
Ghats, named Danglee, Rale, &e. Duthie gives the following
yernacular namgs, Chena, Qhinera, Worga. (Roxb.) - :

This grass is a native of Egypt and Arabia cultivated in different
parts of India on acconnt of its grain which is considered nutritioug
by the natives and used by them as o kind of food at martiags
c;remmlics. The fodder obtuinable l'rom it “is of very superiop
quality, but it 15 seldom made use of. s

P. miliare, Lam. I11 173 ; Roxb. Fi. Ind. 1-311.

Vern. Poi, Nella-Shama (Roxb.), Kulti, Bagad, Badi, Burbury,
(Duthie.) 8

Tt 15 cultivated ia Guzerat and other parts of ﬂli? presidency, ang
is not uncommon on the Himalayas at moderate alittudes, The
poorer classes of natives nse the grain as an article of diet, The
straw is readily caten by eattle.

P. 1,..;,'101;od4'mn, Trinn. Diss, 11., 217.

This grase 15 named Mordanwas in Khardi, Thana, whera

a1

it is ajq
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to be rare. It'is probably a wild species of the last-named panicum,
and does not appear to be used at all.

P. frumentacenm, Roxb. Fl. Tnd., 1., 187 ; Oplismenus frimentaceus
Kunt. Enum, L, 146; Dalz_and Gib. Bon. FI. Suppl. 95.

Vern. Shamoola, Shama (Roxb.), Samuka, Sawak (Duthie.)

Cultivated principally in Northern India as a rain crop. Itis of = -

very rapid growth, and ripens in about six weeks from the time of
sowing. The grain which is of poor quality is used by the natives
in prefererce to.ull” others for religious purposes. The stalks are
used 4s cattle fodder.

OvrismeNvs, Hovier.

0. Brrmdnns, Beauv.  Agrost. t, 943 Da!z. and Gib. Bomb. Fi
2971,

Yern, Kadack, Bel. Yoriea.

Common everywhere, especially under the shades of trees and on
cultivated ground, In the West Indics it goes by the name of
Pagister grass or Scotch grass. ‘

The following allusion to it appears in Toudon's Eieyelopadia
o Agricwdture.—< The island  (Jamaica) abounds slso with dif-
*“ ferent h‘.mhofgméofexccﬂcnt quality, the artificial grass called
“Scott’s Girusd (Panicum hirtellim, fig. 199, . p. 195), graws spon-
“ tancously in most of the'swamps and morusses of the West Tndics,
“and is so produgtive, that a single uere of it wﬂi‘u}n_inw;n
“ five horses for s whole year.” According to Duthie—*Tn Oudll it
“is reported that cattle ent this grass with relish,” and . . . that it
“ mukes good huy.” .

Tu Bombay it is also considered a good fodder for cattle.

0. compositus, Beauy. Agrost. 94 ; P. syleations, R. and S. ; §

*laneeolatus, Kunt. Enwn. 1, 146 Dalz and Gib. Bomb. Fi. 392.

Vern. Lurdia, Shora.

At Lanowli, Tanna, up fo the foot of the ghuufs, Roxburgh suy#
eattle are not fond of it. '

O stagiwinns of Dalz. nod Gib. Bomb. Fi. is the Panicum s
gaili of. Linn. .

mt‘“t‘.’ form of thisis eultivated in some parts us ono of the
millets ot find graing,  Cattle ure foud of this grass. (Ferguson).
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L—ON NEW AND LITTLE KNOWN HYMENOPTERA
FROM INDIA, BURMA AND CEYLON,

»

By C. T. Bixanam, F.ZS., Vorest Department, Burma.
[ Recdived, Jed June 1590.]
Trib& Fossonrs, Lair.
annly Scorianzs; Leach.

Tre genera Scolic und Zlfix of Fabricius, and me, of Guerin,
have been split up into the following sub-genera by de Saussure and
Sichel in their “ Catalogns Speciernm Generis Scolin.”

(a) Triscolia—Aunterior wings with® fhree cubital cells and one

recurrent nervare. '

(4) Discolia—Anterior wings with fwo cubital cells and one re-

CUrrent nervure, '

() Trm(w—-Antanor wmga with fhree cubital colls and feo re-

current nervures,

(d) Diclis—Anterior wings with fwo oubital cells and fwo re-

current nervires.

(¢) Trilincos—Anterior wings with ﬂm‘c- cubital cells, the third

discoidal eell pet.xolnt«l

() Diliacos—Anterior wings with fwo cubital cells, the third

dxaco:du] cell petioluted.

In this family many of the species belcmomg really to different
sub-genera bear so close a resemblance one to the other that & eareful
examination of their anterior wings is absolntely necessary for their -
disgrimination,

1. TriscoL1A CAPITATA, Guer,

Scolia. capitata, Graer. Voy. Coq., p. 248, & : Burm. Mon. Beol.,

p. 20, 13; Smith, Cat. Hym. Tns. Brit. Mus., pt. iii. p. 114 137;
Muaq & Sich., Cat, Speo. Gen. Seol., p. 47, 28; Scofia raficnps,
Smith, Cut. Hym. Ins. Bijt. Mus, pt. iii., p 111, 126

Hasrear: Tndia, Philippines, Burnn.

Feamare : Length 12 lines ; expanso 18 lines. ’

Mase: Length 7 lines: expanse 12 Tines,

Desorierion ;- 2 Head back ‘Nd. the anterior marein of the Ll) “
peus, osnd tips of the mandibles black,  Thorax and aldoren black,
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with in certain lights, and especially in freshly-captured specimens
& purple gloss; wings dark fuscous with a golden bronze effulgence ;
legs black with black spines and hairs, those of the tibiw and tarsi
of the anferior pair tinged slightly with rufous. The whole head,
thorax, and abdomen are closely punctured, the punctures on the
head coarse and shallow ; a space. round the ocelli and the front
between the antenn® are smooth and shilaﬁng, and the oceiput behind
is fringed with a little rufous pubescence.

& Differs from the @ only in being smaller, and in having as in
all Scolindm straight instead of cornute antennz.

I haye only procured this species in the Pegu hills, and in the
vicinity of Moulmein in Tenasserim, where it is rare; Smith gives it
from the Philippine Izlands, and Guerin’s type specimen is, according
to Saussure, labelled * India orientali.”

2. Discowta moresta, Sauss. and Sich.

Seolia (Discolia) molesta, Sauss. and Sich., Cat. Spec. Gen. Scol.
pp. 111, 104, : g

Hantrar: Pulo, Penang, Singapore, Java, Bornco, Burma.

Frmare: Length 11 lines ; expanse 18 lines,

This inseet so closely resembles Triscolia capitata, that for some

time I confounded it with that species. The neuration of the
anterior wings, however, shows that it belongs to a different sub-
genus.  Other dlight points of difference ave, that in this species the
mandibles and the enfire clypeus arve always, and @ portion of the
antennwe is sometimes, fuscous black: the wings, as a rule, also have
far less of the brilliant coppery effulgence of 7. capitata.

In Burma, D. molesta is a fairly common inscet, In August and
September I have found it frequenting the flowers of 8 thorny
vreepor (Aeacia pennata).

4. Digris axyvrara, Fabr

Tiphia annitlata, Fabr. Ent. Syst. ii., 225, ‘7, @ ; Syst. Piez. 234, 11.

Campsomeris sercillii, St. Farg, iii., 501, 9, © (nec. Guerin).

Seolia annulata, Smith. Cat. Hym. Ins. Brit. Mus, iii., p. 100, 72

mff“ (Dl'rlia) annulate, Sauss. and Sich. Cat. Spec. Gen. Seol, 196,

M“:lu ) .Indm, Burma, Java, China.
® (var,y . Length 124 lines : expanse 20 lines.

-

o~ 5 2
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Descrierion: @ Head black, smooth, or but slightly punctured ;
the clypeus, the front between the antennwe, the cheeks, and the
occiput clothed with rather coarse orange yellow pubescence; the
antenne black cornute. Thorax black; the prothorax, the mesothorax
anteriorly, the postscutellum and the metathorax above and on the
sides covered densely with the same orange yellow pubescence; the
disc of the mesothorax and the seutellum naked closely and coarsely
punctured ; the metathorax 1>0~.tériorly truncate, slightly concave,
smooth and shining; wings sub-hyaline, of a light yellowuh brown,
and brilliantly iridescent; a dark yellow stain spreads from the apex
of the medial, through the 1st cubital, into the base of the radial
cell ;' legs black with hoary bristles and hairs, the anterior tibie
with three spines outwardly at their apex, their tarsi as well as
the tibie and tarsi of the intermediate and posterior legs ciliated
with strong black spines; the calcaria of the posterior pair of legs
transparent white. Abdomen black and shining, sparsely but coarsely
punctured, the segments 1—4 fringed posteriorly with hoary white
hairs ; this fringe is interrupted on the under surface of the lst
segment, and in the middle on the dorsal surface of the 4th, the
pubescence here as well as that clothing the 5th and apical segments
being black.

This very fine variety of one of the commonest of the Secoliadz
was kindly sent to me from Kuinaon by Miss A. Brooke, and for
some time I was under the impression that I had got hold of a new
and undescribed spegies, as in a series of over a hundred specimens
of D. annulata, though there was considerable variation among the
individuals, none of the females wanted, as this specimen does, the
conspicuous dark tippings to the anterior wings. In other points,
however, this Kumaon specimen so closely resembles  typical
D. annulata, that 1 cannot but consider it as an extreme variety of
that species, the more so as 1. ammlala iz well known to be protean
m its variafions.

4. TriuiAcos msminiars, (Guer.

Scolia dimidiata, Guer, Voy. Coq. ii., 247, & ; Burm. Mon, Scol.,
p. 15, 2; Smith. Cat. Hym. Ins Brit. Mus., ii, 114, 138,

Campsomeris wredlii, St. Farg. Hym, iii., 503, 12,

Scolia analis, Fabr, Syst. Piez., p. 245, 87.
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Liavos (Tritiacos) analis, Saus, and Sich, Cat. Spec. Gen. Seol.,
p- 33, L

Seotia penangensis, Sauss, Mel. Hym., p. 39,17, ‘9 var.

Scolia erythrosoma, Burm. Mon. Scol., p. 15, 1 Swmith,, Cat. Hywm.
Ins. Brit. Mus. ., 113, 134,

Liacos: (Trilincos) erythrosoma, Sauss, and Sich., Cat. Spee. Gen.
Scol., p. 85, 2. ‘

Hagrrar: Todia, Burma, Malay Archipelago.

Freamare: Length 10 lines; expanse 18 Lines.

Marg : Length 9 lines : expanse 16 lines,

This species iz an almost exact mininture of Zriscolia rubigiova,
which apparently is common all over India, 3 )

Unlike any other species of the family known to me, 7. dimidiata
is often found swarming in considorable numbers round the stumps
of decayed trees from December to February. On one occasion . in
the end of February I caught some thirty s-p{;cim.-m in about a quarter
of an hour. They were circling round the foot of an old stump
in a field by the side of the road, and one sweep of the. net wonld
take in three or four specimens,  From the ¢ireumstance that all T
caught were males, 1 thought it possible that they were attracted,
a8 some speeies of butterflics are, by the presence of a concealed
virgin female, but o diligent digging and searcl in the ground
round the stump resulted in nothing but the driving away of the
swarming males. 4 '

FPamily Posemana, Loack,

5. PoMPILUS BRACATUS, 1. sp.

Hamrrar: Burma,

Feyarw : Length 8 hnes ; éxpanse 15 lines,

Mave: Length 8 lines; expanse 14 lines,

Descriprion : @ Head dark ferruginous red, tips of the man-
diblcs,‘u small patch round the ocelli, and the apex of fhe antennie
dusky black ; the elypeus convex, nearly twice as broad as long, its
lm'mnrgin fringed with ferru;,vinj»us hairs. Thorax, the pro-
the :m:‘;;lomrg n.m.(mla on the posterior portion of the mesothoras,
ﬂ’ﬂﬁvﬂnm; P mR.I'Sm of the scutellum, and the whole of the I"U"t'.

. ' ous ted, the rest of the thorax black with 8 silky
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lustre; the scutellum, postseutellom ‘aud metathorax slightly raised,
the last convex with its apical mangin distinetly recurved, and fine
almost obsolete transverse striations; wings dark brown, with an
oblique sub-hyaline yellow band erossing the middle; the legs have
the coxae trochanters, basal half of the femora, and the last joint of
the tarsi with the claws dark brown, the apical half of the femora,
the tibiwe and the basal joirts of the tarsi bright ferruginous red, the
tibiwe and tarsi have a few seattered spines.  Abdomen silky black,
smooth and shining. .

& resembles the ©, but the ferrnginous red of the head and
prothorax is of a lighter tint, inclining to yellowish, the mesothorax,
seutellum, *postseutellum and metathorax are silky black, the last
with coarse well marked transverse striations, the wings are asin
the @, but altogether of a lighter paler shade, and there is a dark
brown opaque spot in the centre of the 2nd discoidal cell; the tibim
and  tarsi very slightly spinose: the abdomen slightly Hattened,
vertically. . :

This species was common in March and April in the Pegu hills,
hunting about among the fallen leaves at the bottom of dry streams
in o restless, hurried manner. I found itz nest, a burrow in the
ground at the roots of a large fern, and watched it storing the same
‘with a small and very pretty species of cockroach brown with yellow -
markings.  The conspicuous and brightly-coloured tibim and tarsi of
this insect are very remarkable, giving it somewhat an appearance
as if 1t had breeches on.

6. PRIOCNEMIS CONVEXUS, 1. 8D,

Hawvrrar: Ceylon,

Femave: Length 8 lines: expanse 14 lines. : '

Descrirrion : @ THead densely clothed with short silky ferrugi-
nous pubescence ; the tips of the mandibles darl chestnut brown ; the
clypeus produced mw;ioﬂy and fringed with bright ferruginous
hairs; the antenne ferruginous, spirally convoluted. Thorax dark
brownish black, the prothorax, mesothorax, seutellum and postsen-
tellum covered with a short dense ferruginous pubescence, the dayk
ground colour showing, through along the anterior margin of the
mesothorax, nnd on the sides of the scutellum and postseutellym -
metathorax Dblack, convex, sloping posteriorly and transverselc

rsely
.
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striated, the striations regular and well marked, the posterior face on
each side ending in a well marked shoulder or ridge, anterior to which
are two small tubercles ; wings bright ferruginous, with an obsolete
narrow fuscous border; legs ferruginous, the posterior and interme-
diate tibie and tarsi well serrated. Abdomen black, with a silky lustre,
the 5th and apical segments with bright ferruginous pubescence, and
their posterior margins with a fringe of suiff hairs of the same colour.

7. PRIOCNEMIS CRINITUS, n. 8p.

Hagrrar: Ceylon.

Feaane: Length 8 lines; expanse 15 lines.

Descrirrion : Q. Head black, clothed with a short dense golden
pubescence intermixed with long silky hairs of the same célour ; man-
dibles yellow, the tips dark brown; antenna, the scape and two
basal joints of the flagellum golden yellow, the remainder of the latter
fuscous deepening into dark brown on the apical joints. Thorax
black, the pro and mesothorax having long silky rather scanty golden
pubescence, the scutellum, postscutellum, and metathorax clothed
more densely with the same, the metathorax convex, with a central
longitudinally impressed line; wings yellow hyaline, their apical
margins faintly bordered with dusky black, nervures apd tegule
yellow ; legs golden yellow, the coxm and basal portions of the femors
clothed with short golden pubescenee, the apical joints of the tarsi
and the claws dusky black; the tibi and tarsi of the intermediate
and posterior legs strongly serrated. Abdomen black, covered with
a thin short golden pubescence, and scattored long hairs of the same -
colour, the pubescence is more dense, forming well marked bands on
the apieal margins of the Ist, 2nd and 3rd segments; the 4th and
following segments entirely clothed with golden pubescence.

8. MyYGNTMIA RURBIDA, 1. Sph

Hamrat : Ceylon.

Femare: Length 10 Lines; expanse 17 lines.

Mavi: Length 6 lines ; expanse 12§ lines.

Descriprioy : @ and & alike, of a rich light chestnut red colour all
over, smooth and shining. Wings bright ferruginous hyaline, a white
transparent oblong spot with an opaque nucleus or centre at the base
of the 2nd disesidal cell, the 1st recurrent nervure unites with the
second transverso-cubital nervure ; the tibiw and tarsi of the interme-
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diate and posterior legs strongly serrated, the posterior tibize flattened
above and grooved longitudinally. '

The three above described new species of Pompilide from Ceylon
were kindly sent to me by Mr. E. E. Green of Eton, Pundoloya.

9. MyGNiMia aupax, Smith.

Mygnimia audar, Smith. Cat. Hym, Ins. Brit. Mus, iii., p. 182, 4.

Hawrrar: Silhet, Kumaon.

Fryane: Length 15 lines ; expanse 27 lines.

Descrrerion : @ Head clothed with ferruginous pubescence, very
bright on the clypeus and front, darker on the checks and vertes,
mandibles forruginous chestnut brown at the tips, antenus convolute.
Thorax ferruginous brown, the pubescence on the prothorax,
mesothorax above, and the scutellom having a golden tint; the
metathorax dark brown, breadly convex, and with well-marked
transverse striations, 18 apex tenmnahng in u conspicuous recurved
rim; wings bright ferruginous,.the outer murging pale fuscous, u
transparent ocellus with a dark nucleus or centre at the base of the
2nd discoidal cell; nervures and tegulie ferruginous; legs, the coxam
trochanters and upper half of the femora brown ; the apical half of
the femora, the tibie and tarsi ferruginous; the tibie and tarsi of
the intermediate and posterior legs strongly ciliated and spined ; the
posterior tibiw flattened and longitudinally grooved above. Abdo-
men, the 1st segmcnt dark brown at base, its dorsal surface turning
to bright ferruginous in the middle; the 2nd to the 4th segments
clothed with short silky ferraginous pubescence at base, the posterior
margins with broad dark brown bands which are continued on the
under surface, the apical segments ferruginous. )

This very hundsome species was originally received from Silhet ;
it probably occurs throughout the Himalayas, The specimens in my
collection T owe to the kindness of Miss A. Brooke.

10. Ferreora vevestraTa, Smith.

Ferreola fonestrata, Smith, Cat. Hym. Ing. Brit. Mus,, IT1,, 1699,

Hasrear: India (Madras); Burma.

Femars: Length 7 lines: expanse 12 lines,

Marg: Length 5 lines: expanse 8 lines.

Prscrirrion: @ and § alike. Head black with « silvery
sericeous pile in freshly-cuptured specimens, a narrow vellow lmg

39

.
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borders the inner and outer orbits of the eyes, interrupted at the
vertex, antennwe longer and more filiform in the @ than iu the &.
Thorax, the pro and mesothorax brick red, the seutellum, postseutellum
and the metathorax black clothed with & thin silvery pile, the
prothorax and the metathorax in the & ave considerably longer
proportionally, than the sume parts in the 2 ;in both the wetathorax
is vertically flattened with lateral tubercles, while its posterior face
is deeply coucave ; wings clear silvery hyaline for one-third of their
length from base, the apical portious being dark fuscous with a
shining purple effulgence; legs black with silvery pile, the anterior
tibiee smooth, the intermediate and posterior tibise and tarsi have a
few stout scattered spines. Abdomen eclothed with a blue black
shining pile in the @ :in the 3 the 1st and 2nd segments are black
with a thin silvery pile, the remsining segments blue as in the Q.

The above does not quite correspond with Smith’s deseription in
the Catalogue of the Hymenopfers, British Muscum, which gives the
prothorax only as “ferruginous;” whereas in my specimens the pro
and mesothorax are not ferruginous, but, as I call if, a light briek red ;
but then the rest of the insect agrees so well with Smith’s account
of F. rexesrrara, that I canmot but think his failure to note the
colour of the mesothorax due to an oversight only.

This species is quite ¢common in Burma in August and September,
frequenting low bushes and grass. j

11. FERREOLA GREENIL, 1. &p. “

Hasirar: Ceylon.

Femarr: Length 8 lines: expanse 13 lines,

Descrirrios : @ Head black covered with a fine silvery sericeous
pile, the front between the antennm prodoced into a tubercle over-
hanging the clypeus, which is much broader than long ; antennm sub-
fusiform. Thorax black, the prothorax, the mesothorax, the scutel-
lum and & narrow margin posteriorly on the postseufellum covered
with a silvery sericeous pile like the head; the anterior portion of
the postscutellum, the metathorax and tho abdomen clothed with a
rich violet iridescont pile. ‘Wings silvery hyaline for almost half
theit length from base, the apical half dark fuseous with a brilliant
deep purple effulgence, nervures and tegule black; the anterior
logs With the coxa trochanters and fomora of the intermediate pair
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black with a thin silky white pile, the intermediate fibim and tarsi
and the whole'of the posterior pair of legs have the same vich dark
iridescent violet pile as the methathorax and abdomen.

This very beautiful and well-marked species T have ventured to
name after its discoverer Mr, E. E. Green. My, Green favoured me
with the following interesting note with the type specimen: “The
Ferreole {marked B) was reared from a cocoon fonnd in what had
oyidently been & large spider’s nest between two leaves; the grub had
evidently been feeding upon the eggs of the spider.

12, FERREoLA PASCIATA, 1. Sp.

Hamrar: Burma,

Feyarn: Length 7 to 12 lines : expanse 11 1o 18 lines.

Drscrrrrion: @ IHead black, clothed with 2 thin grey silky pile:
antennse jet black ; thorax black, the prothorax covered with short,
dense grey pile on the anterior and posterior margins, in the middie
the ground colout shows through like a bluck crescent, the resi of
the thorax covered very thinly with grey pile; wings clear hyaline
for one-third their length From base, the apical portion fuscous with a
dull purplish effulgence, nervures® and tegule black : legs black
with thin grey silky pile. Abdomen blue black, the hase of the 1st
segment, and the posterior margins of the 1st, 2nd, and 3rd segments
with transverse bands of dense silvery pile, these bands are partinlly
interrupted on the dorsal surface, but are continuous on the under

.

side of the abdomen. .
T have found this species only in dense forest by streams at 2,000

fect elevation aud above. T have not succeeded i taking a male.
Fuamily Srurcin.x, Leach. 2

19, SPHEX TYRANNICA, Smith.

Sphex tyranntea, Smith.  Proe. Linn. Soe V. p. 122, 5,

Hastrar: Batchian ; Kaioa ; Gilolo; Timor; Sula; Mergui (Ténas-

serim ). :

Fexatr : Longth 13 lines: expanse 23 lincs.

Descrivrion : @ Head black, elosely and very finely punctured
and clothed with erect black hairs, the face on either side of the ofy.
pens and below the antenuae has  thin slvery pile only visible in
certain Jights ; clypeus circular conves, its anterior margin with ‘a
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recurved rim, mandibles' black with an acule tooth on the inner
margin, antennz opaque black; thorax black, the prothorax notch-
ed longitudinally, the mesothorax clothed with a short, thick, black
velvetty pubescence, and having two short and scarcely perceptible
impressed lines on the disc; the seutellum and. postscutellum  black,
the former with a shallow longitudinal groove: in the middle, the
latter slightly projecting ; the mefathora:. long, rounded, transversely
striated and clothed with a thick velvetty black pubescence mixed
with erect black hairs; wings dark brown with & conspicuous broad
fuscous black border along their apical margius, the basal portion
of the wings are shot with a brilliant purple effulgence ; legs black,
the anferior femara, tibie and tarsi, and the intermediate and poste-
rior tibie and farsi studded with black hairs and spines, calearia
" black, claws dark chestnut brown. Abdomen black, smooth and
shining, the petiole short.

T captured two specimens of this insect in November at Mergui.
T{ is remarkable that it should be found in Burma, as Wallace only
procured it far south in the Malay Archipelago.

14, SPMEX FULVO-HIRTA, L. Sp.

- Hawrrar: Ceylon.

Fryare: Length 134 lines : expnnsc 21 lines.

DescrirTios : Head a little wider ‘than the thorax black,
mandibles armed with two teeth on the inner mu, gin, their base
Jongitudinally striated and grooved, eclypeus conyex clothed with
black pubescence and stiff black hairs, antennwe bluck, face, vertex,
and cheeks clothed with velvetty black pubescence ; thorax black,
the prothorax, the mesothorax, the seutellum, and postseutellum
covered with a dense short velvetty bluck pile; the scutellum and
postscutellum raised, and notehed Iongitudinally down the middle,
the latter having the appearunce of fwo tubercles side by side;
the: metathorax long, rounded, clothed above and on the sides with
dense goft fulvous pubescence, wings hyaline, brownish vellow at
bse, fading to a light yellow towards the apex, and having a broad
‘apical margin to both anterior and posterior wings of faint dusky
bluck, tegulwe black, nervures yellow ; legs black, claws dark chestnut
brown with thoir fips. black. Abdomen black, very smooth and
glossy, the petiole rather short.
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Type specimen captured by Mr. E. E. Green and kindly sent to me.

The two above described species belong to the IVth Division
of the Sphegidw * Tarsal clmes with fwo teeth (Spher sensu str.)” as
laid down recently by Mr. Cameron in his brochure “ Hymenoptera
Orientalis ; or, Contributions to a Knowledge of the Hymenoptera of
the Oriental Region. ™ '

*
Family Bempeoivz, Westw.

15. Bemsex rossorius, Smith,

Bembea fossorius, Smith. Jour. As, Soc. Beng., Vol. XLVIIL
(1878). pt. IL, p. 168, 7.

Hawtrar: Burma (Pega Hills), Tenasserim.

Feyane: Length 8% lines: expanse 18 lines.

Descriprion : @ Head about as wide as the thorax ; mandibles
vellow, their tips dark chestiiut brown ; elypeus yellow, convex,
rounded above, slightly emarginate anteriorly, the front and cheeks
a slightly darker yellow, with in certain lights an almost obsolete
gilvery pile ; antenmm black, the scape in front washed with yellow,
the vertex and the back of the head black clothed with a soft silky
groy pubescence. Thorax black, smooth and shining above, though
very finely punctured, the posterior margin and the sides of the
prothorax, a line over the tegulw®, .2 square parenthesis-shaped
mark on the ® posterior margin of the scutellum, a erescentic
narrower mark on the postscamllu!;l. with a similar mark on the
posterior face of the metathorax lacteous yellow, the sides of the
thorax yellow ; wings clear hyaline,* the tegule black, nervures
brownish yellow; the legs yellow, the coxw femora and tibiw of
the anterior and intermediate legs posteriorly, and the coxe femory,
tibise and tarsi of the posterior pair of legs both amteriorly and
posteriorly striped with black, the lust joint of the tarsi and the claws
chestnut brown, Abdomen black, shining, very finely punctured,
the first to fifth segments with broad submarginal bisinuate bands
on the dorsal surface not continucd on the under side of a dull
lacteous yellow, apieal segment black.

This species was first obtained by Mr, Ossian Limborg in Tepge.
gerim. I have found it common in the Pegu Yoma and i the
hills in Tenasserim. In April it has a habit of SWarming ip great
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numbers and digging into the sandy banks of streams, cuttings on
a road, &o. T watched one at work, a. female; she dug rapidly
somewhat like a dog with her fore feet, and when the hole was deep
_enough to contain her whole lengtlh, pushcd out the loosened sand

with her hind legs.
Tribe Divrovizrs, Latr.

Family _Eumvm&:,. Westiw.

16 Zeritcs cYANOPTERUE, de Sauss. : :

Zothus cyanopterus, de Sauss, Mon. Guépes. Sol, Supp. p. 116.
Smith. Cab. Hym. Ins, Brit. Mus, V. 9. 1.

Calligaster cyanoplera, de Sgus. \lon Guépes. Sol, 23, 2, 9.

Hagprrar: Java, Burma.

Frmare : Length 9 lines; expanse 15 lines,

Descriprion: @  Head. black ; mandibles narrow, their baso
pubescent ; the elypeus circular, convex and pubescent, a small
tubercle on the front between the antennwe, the scape of the latter
shining but coarscly punctured, the flagellum opaque black, vertex
and cheeks black, shining and coarsely punctured, the former
slightly pubescent. Thorax black ; the prothorax coarsely punctured,
the punctures runving into strime; the mesothorax long, flattencd
vertically, smooth and shining, the dise having two longitudinally
impressed lines which do not reach its anterior margzin: seutellum,
postscutellum, and metathorax in ong plane sloping obhquelv back-
wards, the last having a broad shallow groove longitadinally down
the middle, the edges of which are sharp: wings fuscous brown,
with a rich purple effulgence ; legs black, claws of the tarsi bifid.
Abdomen black and shining, finely puncturad and slightly pubesecent,
vthc first segment somewhat flattened, forming a petiole as long nearly
e hend and thorax taken togéther, the second segment with a
apical margin with a recurved rim, the remaining
ally closing into the uecond segment,

as th
short petiole, its

segments telescopic:
This species is pare in Burma. [ pro(-urcd it in the Pegu Hills, and

at Tavoy in November, frequenting flowers.
Family Veseinz, Steph.

W7 Ytnsoaaster wxvavs, n. sp.
Hamrar: Ceylon,



-
-

Journ, Bomb. Nat. Hist, Soo., Vol V., 1800,

7 Nist of Technogaster erimius (actual siso).
8, Neat of Techwogaster nigrifrons (do, do. )

8.  Frunt view «f head of Ferroln greenil, showing romarkable tuberculatod

fromt above the olypaus




NEW AND LITTLE KNOWN HYMENOPTERA. U5

Mare: Length 10} Lines; expanse 15 lines.

Deserrerioy : & Head rather broader than the thorax ; mandibles
light brownish yellow, much produced, forming a long beak ; elypeus
lengthened slightly convex, ending in an acute tooth, from which a
short ruised carina or ridge runs vertically up; the front below the
antenna and the clypeus, dull opaque yellow, clothed with a fine short
silky white down ; antennew,’the scape, and the basal and two apical
joints of the flagellum pale brownish yellow, remainder of the
flagellum brown; vertex and cheeks brown, the former garnished with
a few long silky pale hairs; ocelli in an cquilateral tiiangle, the
anterior ocellus larger than cither of the two posterior ones. Thorax
dark brown, the posterior margin of the prothorax having a band of
vellow, which is interrupted in the middle, but widens out eonsiderably
on the lateral angles; the tegula, two spots on the sides below the
wings, a sub-trinngular spot on either side at the base of the scutellum,
the anterior margin of the postscutellum, and a long oval mucula
on the posterior angles of the metathorax opaque yellow; wings
hyaline, of a light yellowish brown colour, somewhat darker along
the costal margin; the nervures testacous; the stigma and radial
cells lengthened, three complete cubital cells, the 4th almost
complete, the 2nd cubital eell long, its sides forming a paralle-
logram, receiving both recurrent nervares, the 1st very near its base,
{he 2nd near its apex ; the 3ed cubital cell almost square; legs testa-
ceous yellow, the claws of the tarsi with a distinet tooth, the inter-
mediate and posterior tibie with two spines.  Abdomen, the 1st
segment forms a long petiole, distinetly thickening from base to apex;
9nd segment dark brown, its base clothed with a fine short silky
golden pile; 3rd and 4th segments dark brown, with broad lateral .
fascize of golden pile ; 5th and apical segments tostaceous brown at.
their base, with like latoral fasciw of golden pile, and & brown spot
beyond them on cach side § below the abdomen has the petiole ferrugi-
nous, the 2nd and fol]owmfr segments dark brown, the 2nd segment
with « spot of golden pile at its base, the remaining segments with
proad sub-inferrapted murginal bands of the same.

This very besutiful inseet was kindly sent to me by My, E, .
Green, who has also since been good enough to forward a few of it
nests with the following noto :—*‘1 am now sending you by parcel
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post a few of the nests of the insect. T do not think it is a social
wasp. Each nest seems to be the property of one pair only. Itisa
low country insect. The nests were sent to me by a friend who was
then stationed near Galle. The wasp I sent you was hatched oul
of the cells of one of these mests. My friend (Mr. Johu Pole, a
very accurate observer,) assures me, he has repeatedly seen this same
specios and no other associated with these nests. The nests now
sent huve been rather damaged, and have lost the perforated vesti-
bule which they have when complete. M. Pole writes of the wasps:
 their habit scems to be to remain in the opening, using the lace-
work at the bottom as spyholes.””

The insects belonging to the genus Iscknogaster seem to be the
links joining the solitary and social tribes of the Wasps. They
resemble the solitary wasps in having the claws of their tarsi toothed
below, and in sometimes, as in the case of the species above described,
living in pairs, constructing a solitary nest. Again their affinity to
the social wasps is seen in the armature of the tibime of the inter-
mediate and posterior legs, which, asin the trae Vespide, have fwo

frons, Smith, which is common here in
~celled

de

spines each, and I aigri
Burma, does to my certain knowledge construct a socin]l many
nest, tier above tier, as the allied 7. Mellyi is stated to do by

Saussure,

L&

Tribe Axtrormina, Latr.
L

Family Axprexin®, Leack.

I8. Crexoprecrra Cuaryiea, Smith.
Ctenoplectra chalybia, Smith, Proe. Linn. Soc
" Manmrar: Malaeca; Celebes ; Burma (Pegu
Fesare: Length 43 to 6 lines ; expanse 7 to 9 lines.
Desentprion: @ Head black, as broad as the thorax ; the clypeus
large, slightly convex and sparsely punctured, the face on each side
with a little silky white pubescence ; the vertex and cheeks finely
l"_‘t densely punctured ; the antenne piteh black. Thorax black,
mooth and shining ; the soutellum rather coarsely punct-urod; the
"otuthorax with sparse whitish pubescence {fringing its sides 3
:“8"" byaline, the tegule and nervares black; legs
neay clothed, expecially the posterior pair, with black pubescenee

JT11. 45,1, 2-
Yoma) ; Tenpsserim.

hlnck '
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and byistles ; tarsi and claws testaceous brown; the tibim of the pos-
terior pair of legs flattened and broad, the calearia at the apex of the
intermediafe fibim stout, acute and bent ‘at the apex, its hinder
wargin toothed like o fine comb, the inner spine of the posterior
calearia also . toothed, forming a comb-like process much more
conspictons. Abdomen bluck with in certainlightsa stool-blue lustre;
its under surface furnished mth a mmber of throud-hko bristles.
This remarkable Tittle bee T have procared in April in the Pegu
Hills, and in Aupust in Tenasserim. Smith says it is closely allied
to Macyopis ; in habits it resembles Mogachile; Thave watched it carry-
ing a fragment of u leaf to u hole in the post of a wooden house.

F:unxlv Aripa, Am-I

19, Mmm,awn ATRAT Q, Sm &h. ‘ o
Magashile atrata, Smith, Cat. H.ym. Tus. Brit, Mus, L 182, 112,
~ Hapriat: Pbihppmo Ialzmds X _'I‘annssmm { Mergui ).

" Frvare: Length 9 lines; expanse 17 Tines.

DEscrIrTION: 2 Head black, * the mgmd]b!g porr(_'cl very broud
armed with 4 teeth, and clothed with a short rather scanty stiff black
pubescence, the dise of the clypeus, the front botween the antennt,
the vertex and cheeks ﬁnely and closely punctured, above and on the
sides of the clypeus a little tufty black pubescence 3 untham black,
the scape shining, the flagelluyg opagues thorax broad, closely pune-
tured, the sides of the thorax aud the motuthorax lmetouorly elothed
with dense black pulscenco; the mesothorax hms o MBM‘“““y
impressed shullow line ou the dise, and the setellum is mngm} seulp-
tured ; wings fulvo-hyaline with a broad nu;rginnl pasid dnsky black :,
{he ldizs black, clothed with bluck bristly huirs the apex of the last
joint of the tarsi and the base of the claws ahm browiL Abdomen
black, finely pitted and eruther sparsely. coverad with short black
pubescence, the Ist to the 4k negments have . LAFTON sub-mnrgmul
transverse grooves; the murgins boyond moot.h und shining
the Hth hnd apieal segments elothed witht denso black pube‘-mm,e.
the pollen brush very full und jet bhck, with just a touch of roddish
vellow af the base of ‘the 2ud segmoent. Dalaw.

. [ think there is little doubt that this {8 Smith's species from the
Philippines, the remarkable broad porrect mandibles projecting in a

33
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line with the clypeus, and Smith’s note that the wings are sometimes
yellow with a fuscous margin are conclusive.

T found this species very common at Mergui in November, frequent-
ing in great numbers the flowers of the Anatto (Biza orellana). 1
discovered several mests, all excavated on the face of a bare hard
plain covered with short grass. The tunnels were about ird of an
inch in diameter, and ran perpendicularly down for from 4 to 7 inches,
and then diagonally at angle of 50° or thercabouts for another 3 or 4
inches. In all the nests T found little rolls of the leaf of the anatfo
plant stuffed full of pollen. In some of the rolls I found a tiny
opaque white egg, in others a transparent grub lying head down-
wards. What puzzled me, however, was that in a nest containing a
number of rolls (seven being the greatest number I found in any
one nest) it was always the top rolls, nearvest the surface of the
ground, that contained the grub; the eggs in them seemingly being
the first to hatch out though the last to be laid.

20. MEGACHILE BADIA, n. sp.

Haprear: Burma (Pegu Yoma).

Fraarn : Length 9 lines; expanse 15 lines,

DescrirrtoN : @ Head broad as the thorax, black: mandibles
broad, sculptured with delicate longitudinal strim; clypeus broader
than long, densely punctured and having a T-shaped raisod carina on
its disc; face above up to the anterior ocellus clothed with black
pubescence; rest of the head black, finely and closely punctured.
Thorax black, densely punctured, clothed with brownish black hair
on the sides and on the posterior face of the metathorux; wings
fulvo-hvaline, with a broad fuscous margin; legs black, thetlaws
and an;aria dark chestnut brown. Abd(‘nnou black, very closely and
finely punetured, and clothed mthm: sparingly with black pubescence ;
the 1st and 2nd segments have besides narrow submarginal bands of
deep fulvous red pubescence ; pollen g bh?k’

This species closely resembles the last, but is abundantly different
n “lo_rm. and conspienons in having the two fulvous red bands on the
abdomen, .

1 100k the type spocimen on the Pegu Yomain December. I
have not ag yet met with it in Tenasserim.
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21. MP¥GACHILE TUBERCULATA, Smith.

Megachile tubercwiata, Smith. Proc, Linn. Soc. IT p. 46 5.

Hasirar: Borneo; Singapore ; Burma (Pegu Yoma); Tenasserim
(Mergui).

Frymark: Length 10 to 12 lines ; expanse 18 lines,

' Descriemion : @ Head as broad as the thorax, black; the man-
dibles long, very stout, strinted longitudinally, their inner margins
furnished with a prominent tooth close to the buse, the apex ending
in three large teeth, the lowest one acute; clypeus bleck, covered
rather sparingly with black pubescence, the uppér portion project-
ing obliquely forward, and so forming a large and very prominent
tubercle, below this tubercle the plane of the elypeus is bent verti-
cally down at an angle ; the front between the antennm, the chéeks,
and back of the head clothed with black pubescence, the vertex and
space round the ocelli closely punctured. Thorax Blngk, rather
coarsely and densely punctured, clothed with black pubescence,
which on the lateral angles of the scutellum and on the face of the
metathorax fades to a pitchy brown : wings fulve-hyaline, with broad
fuscous margins; legs black, clothed with Dblack pubescence, the
claws dark chestnut brown. Abdomen black, covered with short stiff
black pubeseence ; the pollen brush black.

This, one ofs the largest of the leaf-cutter bees, is rare in Burma.
It is easily identified by its remarkable tuberculated clypeus.

22, MEGACHILE LUCULENTA, n. Sp.

Haprrar; Tenasserim (Thoungyeen Valley ; Tavoy).

Femare: Length 11 lines; expanse 18 lines. :

Descrirrion: @ Head large, broad as the thorax; mandibles
broad, sparsely punctured, black, their outer margins fringed with
black hairs, the apex furnished with four teeth, the two lower ones
very acute; clypeus black Dbroader than long, closely punetured,
vertical, forming a marked transverse ridge with the plane of the

'fxu.e, which, from the vertex to the upper margmn of the clypeus,
slopos obliquely forward, anterior margin of the elypens fruncated
and bisinuate ; the antennmw, the front vertex and checks black, thn
face has a little black pubescence on each side, the vertex and cheoks
closely punctured and covered sparsely with black hairs . : the ocel)i
arranged in a curve. Thorax black, coavsely punetured, the
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prothorax, the postseutellum, the metathorax and the flanks clothed
with black pubescence which on the postsoutellum and the metu-
thorax is tipped with hoary white; the pectus black sparsely pune-
tured and clothed rather sparingly with scattered bluck haire: the
wings at buse fulvo-hyaline, the apical marging of both wings
broadly bordered dusky; legs black with bluck pubescence, the eal-
carin and claws dark chestnut brown, the busal joiut of the posterior
tarsi clothed with deep forruginonsred pubsscence,  Abdomen black, -
covered above and below with a riel durk farruginous red pubeseence.

This species i3 closely allied to A7, fraternn, Smith, from which,

however, apart from ‘it considerably larger size, it differs conspi-
cuously in the colour of the pollenbrush.  Tu the presont speeies this is
of a rich glistening ferruginous ved: in I fraterna it is golden
yellow., ‘

Minor dilferences are, the shape of the elypeus and mandibles and
the colour of the posterior pair of logs, which in M. fraterna have
the fenrora and tibi@ inwardly and the tarsi fulvous.

The type specimen of thisinscct 1 captured at Tavoy in October.
Subsequently 1 found it frequenting with other hymenoptera the
wet sanids on the buuks of streams in the Thaungyeen valley slong
the Siamese frontier, '

23, ANTHOPIIORA BROOKLE, 0. KD, Y

Hagrrar: Kustaos.

Feaare : Length 7 lines: expanse 13 lines.

Descrirrios: @ Head black finely punciured ; mandibles yellow-
ish white, their tips ferruginons; labrum produced yellowish white
with two minute spofs at its base and its anterior margin narrowly
black ; elypens yellowish white, slightly convex; a raised ecarina

vertically down its centre, with two oblong_lurgo black maculw, one
on either side; the clypeus and labrum Sstudded with black hairs ;
mumnm piteh black; the vertex choeks and front clothed with ful-
Nons pubeseence. Thorax bluck, densely elothed above and below
Wh rich fulvous pubescence; wings hyaline, tegulo and nervures
Ms logs black clothed inwardly with black; and u'ut'wurdly
"m’mpulmunw, the tarsi of a festaceous brown.  Abdomen
blnek' “’f ‘mﬂb covered above with fulvous pubesconce fading to
silky whii&ﬂo_ﬁg fhe miirgins of the sogments, thus forming trans-
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verse bands of white, the apical segment with black pubesconce.
Below the abdomen is black finely pitted, with the margins of the
segments narrowly testaceous.

This beautiful little bee T have ventured to name after Miss A.
Brooke, to whose kindness I owe many rare and beautiful hymen-
optera collected in Kumaor,

The nearest ally to it is Awhhophora fasciata of Fabricius, which,
however, has cinercous and not fulvous pubescence.

24, XNrocAra ssruans, Linn, -

Apis @stuans, Linn. Syst. Nat. 1. 961, 2; Fabr. Ent. Syst.
I1. 323, .

Apis lewcothoraz, De Geer, Mem. 1L 573. pl. 28, f.

Bombus cestuans, Fabr. Syst. Piez. 351,

Xylocapa estwans, St Farg. 1. 193, 8, Q ; Smith, Cat. va.
Ins. Brit. Mus. IL 353,

Xylocap  verticalis, Sinith, Jour. Lum. Soc AT 48 &, nec St
Farg.

Haprrar : India; China; Borneo; Java; Bali Teland: Sumatra ;
Celebes ; Aru ; Timor; Palestine ; Aden.

Drscriprion : *“ The female iz black ; the pubescence black except
that on the thorax above, which is yellow, and does not extend
beneath the wings; the wings black-brown, with bright purple
iridescence at the basal portion, beyond which it has a greenish
tinge. The maleis clothed with yellow pubescence; on the abdomen
it hasa greenish or olivaceous tinge; on the legs it is greenish-yellow,
on the intermediate and posterior tarsi it is black, with o mixture of
yellow outsides the abdomen has some black pubeeccnce at the sides
towards the apex: the wings fusco-hyaline, darkest in the marginal
cell, with' a purple iridescence in certain ltghta Funalc. length
eight to ton lines; of themale eight to nine lines. " 4

25. XyLocAPA BRYORTM, Fabr.

Apis bryorum, Fabr, Fnt, § yst, 1T 321, &.

Bombus bryorum, Fabr, Syst. Piez, 348,

Xylocapa dimidiata, St Farg. Hym 11 199, ¢.

Hasrear : Australia.

Descrip1ioN : “This speeies very 0]05‘31)‘ resembles X, @stuans, in
both sexes: the femule differs in having the head clothed with
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_ cinereous pubescence, and the abdomen has sometimes, but rarely, a
little yellow pubescence in the middle of the base, this is usually
abraded ; the wings are a degree lighter thun in X. esfians, the male
scarcely differs from it ; it is usually rather larger than any specimen
of X. wstuans male, the posterior tibime are more incrassate, and the
pubescence on the tarsi is more ferruginous; the species is also a
degree larger.” . :

The above descriptions of two very closely allied species of
< Carpenter bees” are taken from Smith’s Monograph of the genus
published in the Trans, Ent. Soe. Part I1., Aprl 1874, and though
not full and detailed, are suficient to enable one to note the difference
between the two species. Both occur in Burma, but whereas in Pegu
and Lower Burma generally X. asfuans is the common form,
from Tenasserim T have only got X. bryorum.

MULES.
By J. H. Sveer, AV.D,,
Principal, Bombay Veterinary College.‘
(Bead at the Society’s Meoting on 11th August 1890.)

Amoxc animals of transport the hybrid of the horse and the ass
holds an honoured place, and has done so through ages. This is
due to sterling qualities which have enabled him to overcome pre-
judice and in many cases force his way by proved superiority as a
baggage animal, by hardihood, strength, independence of character,
and certain other good qualities. Thus, he has now become an
object of much attention from Government and the public in India,
his superiority for military transport having been fully established
in many a hard-fought campaign, and the mule-breeding industry
1% & lucrative one to those who take it in hand. Several small books
and pumphlets have been written on the mule, but there is still room
for & lurger and more comprehensive work on so important an animal.

.ﬁm point we have to decide is, what isa ““ mule ' The
pre-emineneg among hybrids of the equine has caused the term
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“ mule” to be applied in u general as well as a special manner.
Thus we hear of mule canaries—crosses between the common canary
and an allied species.  Crosses are not so uncommon as is generally
supposed. Thus :— :

(@) The one-humped and the Bactrian camel are crossed in Asia
Minor, and the result is a hybrid considered most useful and pre-
ferred on account of vigour of constitution. Tt is said that if the
dam be a dromedary and the sire a camel, the progeny works well .
but if the dam be a camel, the offspring is ill-tempered and in-
tractable.

(b) The Bos taurus and Bos Indicus are very frequently crossed in
this conntry, and the progeny is said to be inferior in' constitution to
the indigenous race, so it has not mude much progress, However,
we have as yet little true knowledge concerning this cross.

(¢) In the Himalaya Bos grunniens, the yuak, is frequently
crossed with the common ox of India ; and Moorcroft, after telling
us to use mules preferably to small horses for mountain journies,
says: “For the Himalaya, the beast that excels all in caution and
security is the jabu or mule from the yak of Tartary and the cow.”
( Trarvels.) |

Among equines we have the following recorded :—

(a) Ass with mare,

() Horsewith female ass.

(¢) Zebra with ass (Ann. du Mus,, VIL 245, and IX. 223; F.
Cuvier, Hist. Nat. des Mam., 1820; Geoffroy; Gray’s
Knowsley Gleanings).

(d) Zebra with horse. (Ann. du Mus., XT. 237-240).

(¢) Quagga with Arab mare (Phil. Trans. 1821, p. 90).

(/) Ass with Cutch wild ass mare.

(9) Onager with Syrian wild ass (Animals in Gardens of
Zoological Society of London, 1883). .

(#) Ass-zebra with mare in Zoological Gardens, London (Darwin),

(i) She-mule and nss. Zopyrus, Herodotus TIT. 153 long 151,

Thus, what are usually described as species are very commonly
capable of crossing, and the old definition of species does not holg, oy
we have been in error in breaking up cumels, horses, cattle, and
other genera into various species. That the rigid interpretation of
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species is a mistake has been thoroughly established by Darwin, who
has shown clearly what previously had been known, but not scienti-
fically expressed, that the animal organism is ‘“plastic in the hand
of man.” Nature seldom resorts to abrupt changes in development ;
_usually progress is gradual in the extreme, and the results the more
qure. One of the essentials to organic development is a limitation
of the power of intererossing ; and the gorm of the physiologieal,
anatomical, and other characters of a species opposes the producfion
of distant hyhrids. However, no two individuals are alike ; variety
does not appreciably impede crossing ; and the allied species of »
group even are capable of producing hybrids. There is no abrupt
line to be drawn by science in this matter of crossing, no hard and
fast boundary, but there is o tide mark of a cerfain range, und
within the limits of that range the result of crossing is doubtful ;
inside the range crossing is certain ; outside it is impossible, although
certain most extraordinary “ yarns’ of crossing most diverse species
have from time to time gained acceptance from the public, and
occasionally from scientific workers. Crosses actually occur in
nature. For example, Prejevalsky in Thibet saw among other wild
equines, mules, and his observations agree with those of provious
travellers, and should permanently dispel the view that mule-breeding
is unnatural and contrary to divine laws, which is occasionally an
impediment fo its expansion in this country and elsewhere.

The nfertility of hybrids is well exemplified in the case of mules,
for it is almost invariably a fact with them. Although a few cuses are
on record in which the he-mule has bogotten progeny and the
fomale has come in foul, T know of no authenticated mstance of
a foal being born with o mule for its sh_'c mnel another mule for its
dam.  “When mules breed,” was the favourite expression among the
Roman soothsayers to indicate hopelossness #s to the issuo of occur-
ronce of cvcuL‘!: and yet in history there have been oceasions when
tules did breod. These are for the most part pure fubles, but
they ind'im;to a general impression that such un extraordinary event
doos aecasionally come off, now and again in o lovg Tapse of ages.

QM of the most encrgetically discussod problems of the present
day s the quostion of degroes of heredibary fransmission from the
parents vewpoctively and from other ancestors. Tt is a matter of
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general ‘observation that in features some children take after the
father, und others after the mother—and statistics have been drawn
up to elucidate the rule which underlies this phenomenon. The
vesult is much discussion and various theories. A study of mules
promises to throw a great deal of light on the matter, for the differ-
ence in species of the parents makes their specifie charuotets distinc-
tive. We know there is a marked difference between the true mule
or progeny of a donkey sire and a mare on the one hand, and the
Ainny or progeny of a horse and a female donkey. Both present a
mixture of cabaline (i.e., true horse) -characters and asinipe—but
the mixture is in different proportions. The size of the female
parent is followed, and as 2 rule the shape of the male; yét there
scems a specially strong determination to. inherit from the ass.
Thus the large ears, tufted tail, donkey marks, colour, nazrow hoofs,
hog mane, obstinate temper, low forehand, big head, and scanty neck,
are as scen in the ass. These characters are, however, diluted as it
were by the cross, and not to be wmndered as euhraly uninfluenced,
and all stages of fransition are, in different cases, though not in the
same individual, found beween cabaline and esinine charavters in
the mule. We need some exact observations and measurements of
mules, which some of our members who are Transport Officers up-
country could, very readily furnish us with, gnd which would
have high scientific value. Such observations have to a limited degree
been .applied to the skeloton, ‘and it is remarkable how the facts just
mentioned upplv to the intercal as well as the external structures.
There can be no doubt as to the strong influence of heredity on both
sides ; but it is the relative degree of the respective heredities Whlch
_we wish to get at.

- An extraordinary influchee is exerted on the system of the mare
by btcoming the mother of a mule, in so far as her progeny in the
future isliahle to a taint indicated by asinine characters, cropping up.
Thus no brood mare of high value ghould be made to throw a mule —
a fact well established by the experiment made by Lord Morton of
crossing a mare of pure blood with a quagga. It is probably not
quite realised in our social relations that one may, naturally resemble
his step-father, yet such is quite possible to the progeny of s second
marriage.

at
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Mules have an’ extraordinary number of peculiarities which
may be considered distinctively their own. These are a matter .
of eommon experietice and do not always favourably impress people
who ‘have to do with them, as is shown by the common sayings,
“Vicious as a mule,” “Obstinate as a mule,” and 50 on. Among
vquines, mules are characterised by a peculiar mental distortion,
“erunkiness,” as it may be termed, which sometimes proves very
cmbarrassing to those who, accustomed to horses or even donkeys,
have to deal gith mules; for the first time. Writers on travels record
some of these.  Galton, for example, says:—

“Mules require men who Knaw their habits ; they are powerful
beasts, and can only be mastered with skill and address. A savage
usually fears their heels, and will not assist in packing them. They
have odd sceret ways, strange fancies, and lurking vice. When
they stray they go immense distances, and it is almost beyond the
Power of man on foot to tend them M a wild country, The female
5 in most breeds the most docile. They sulforsfram African distem-
per; but in a lessdegroe thun horses.”  And again :

“The instinets of the mulish heart form an interesting study to
E-hﬁ travellor iu the mountains. T would liken it to & woman’s, for
It is quite as uncertain in "fw.;sympnthies, bestowing its affections
i beast expooted, and when bestowed quite as convtunt, so long
us the object is not tuken away.” It is customary to huve o horse i
the mule train of the truders of Northern Mexico, as.a sart of mag-
Het o keep together the separute atoms of the train, for, whatever the
temptation, they will never stray From hin (Laylor's Eldorado).

From personal observation T quite agree thut mules ave animuls
of which one can get very fond, that they tuke an intelligent intorest -
i what s going on around, and are rarely troablesome when they
know what is expeeted of them. A mule must not be handled like @
horse, his long ear und narrow jow against the tushes give excellent
hold of (he head. He strikes cleverly with his fore-feet. Such, then,
6 S0 of th questions which hinge round the subject of mules
WS next procead fo consider some practica] matters us rogards

P m'imo‘x:{stipg unimals, .

s M’% bixth i said to be frequent in mule-breeding, though
rEsaTaly, s earricd longer than an ordinary horse fosl By
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the mare. Alﬂumgh fecundation of the hybrid ferale by the ass or
horse is not rave, abortion generally oceurs.

There is often no anatomical or physiological reason why a mule
ghould not breed, but generally there isa very imperfect develop-
ment of the requisite parts.

The hinny is generally much inferior in useful qualities 1o the
true mule, its tail is more like that of a horse, its ears shorter, and
its shape equine. -

The voice of the mule is neither that of the horse nor of the ass,
but a queer, shrill, feeble, and hoarse sound ; a chorus of mules wel-
coming the call to *f feed’” is most comical.

- The following points in deseription of hybrids arc.interesting,
offen as indicating tendency to reversion to original type :—

(«) The hybrid sss zebra and mare when young had shoulder,
flank, and leg stripes, but when adult hardly any a!.npes. (Darwin's
Variation under donwctwatwn Qf Plants and Animals, ii. p. 68, note.)

(#) The cross of the zebra with the ass has his legs very striped.

(¢) Lord Morton's celebrated cross of a quagga with an Arab
mare had the legs more striped than the quagga. ( Plalosophical
Transactions, 1821, p. 20.)

(4) The samo mare threw two foals by a black Arab sire, which
colts had striped legs, and one had stripes also on the body.

(¢) The cross of a wild ass of Cutch with o male ass bhad all
four legs transversoly and conspicnously striped, three short stripes
on each shoulder and zebra stripes on the face,

(/) A sccond spocimen of the same breeding was similarly marked.

(7) Males have generally their logs more striped than horses or
RESOR, 4 '

The noxt point I will draw atiention fo is tle womrenk of supiply
Mules come from very many parts of the world, In North and
South America they are bred extensively, those of Kentueky, Minno-
sota, and Missouri being woll known,  The Moxman mules; resulting
from the ass erossing with xnuatnng THATes, also have a good reputa.-
tion. Tn Europe, France, Spain, and Ialy are the main source of
supply, those derived from Poitou being especinlly fino ;. North and
South Africa, Asin Minor, Cypras, Syvia, and Porsia, alsg China

may be meluded in the list of plaves wheneo mules may b ohtained
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I would here call attention to the most significant fact that fhe
best places for mules are those which are not venaicned for good horses.
This must be taken as a note of warning for those who are most
anxious to expand mule-breeding operations. in Beloochistan and
the Punj:;\b, where the best Indian horses come from. Mule-breeding
pays probubly better than horse-breeding, for [although it is consid-
ered less certain (2:3)] the (mule) progeny require less trouble in
rearing, and are bought at high price. Every mare suitable for horse-
breeding but told off to produce a mule, is a loss to the country, per-
manently for the former purpose, but only terporarily a gain for the
latter. The mule is @ working enimal and nothing more, the foal isa
possible progenitor of future horses. And, moreover, we have scen that
the offspring is liable to be influenced by the step sire, so that the mare’s
value for horse-breeding is permanently damaged. We infer, then,
that the use of sound brood mares for mule production is to be
greatly discountenanced and not encouraged, and that the best horse-
breeding distriets are the last which should be enconraged to breed
" mules, The latter industry is altogether secondary to the former,
and should oecupy only rejected mires. And yet a carefal perusal
of the official réturns on the subject clearly manifests that, finding
mule-breeding more profitable, owners who used to breed horses or
POTIEs are oW breeding mules, and possibly in thenear future it -
will be necessary to draw @ leaf out of the records of the French Stud
Department, which had to adopt mensures to repress mulo-breeding.
T contend that mules should be obtained, when possible, by import-
ation ‘and that there is no objection whatever to State stud operations
for this industry, if it catt be made worth while; but, far from it
f)cing promoted in the best horse and pony-br-ceding couniries, it
oughit to he discvumgcd there us much as possible, and only mares
rejected absolutely for horse sires ulnoul:l he put to Government ass
stallions. Experience chows that there is ample field for mule pur-
‘chasing abroad, and it is probable {his would be found less expensive
thiay mule production in this country, but even hore there are large
tracti of country which might be exploited for mule-breeding. Almost
all the Madras Presidency, Lower Bengal, and Burma, which sapply
no horeds and fow pfmicS: might, if j\lrlged worth while, be exploited
for muled, but the Punjab, Kuthiawar, Beloochistan, and the Shan
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States are, in my humble opinion, places where the indigenous and
flourishing horse-breeding industry should be encouraged by Govern-
ment as much as is compatible with retention of private zeal in this
direction. The Government Department of Horse-Breeding Opera-
tions strives to develop to the utmost all the horse-producing resources
of the country, recognises that the ways and places of mule-breeding
ave not those of horse-breeding in the majority of cases, and subor-
dinates in all cases mule-breeding to horse and pony-breeding In
many places don'eys are placed for use where the mares are below
the horse standard, and in other places where mares are of 16w class
donkeys only are placed ; a man must have his mare branded as good
enough if he wants to use her for horse- breodmg, but there is, L
believe, no regulation under which a mare must be ‘branded as bad
enough for mule-breeding, surely a necessary precaution where mule
foals will sell for more than horse or pony foals !

Fortuvately, many a mare unsnitable to ordinary horse duties
has qualities which suit her weil for mule-breeding. Mules ars
not used for racing or other fast work, not much for heavy draught,
and never to draw guns or mount heavy cavalry. But they are
needed for light draught and puack purposes, and for these
their flat sides, sluggish temperaments, stolidity, eadurance, and
power of resisting discuses well suit them. A good mule would be a
very bad horse in the majority of cases. Thus many very ugly mares
are well suited to throw mule fdals, and in mule-breeding the question
of unsoundness is not so important as in horse-breeding for it seoms
that unsoundnesses are not readily transmitted to mule offspring, and,
further, we kiow that they will not, even if they reduce the value of
the individual, deteriorate the race. N

The qualities of the mule admirably adapt him for his place in
life. The French in Algcrm, found him very sure-footed, strong of
limb, hard of hoof (wlnch does not, like that of the horse, dry up
under the influence of heat), with step even and as long as that of
the horse, a remarkuble power, of ascending and descending steep
places and of cleverly turning sharp corners, sure on the worst of
roads, quiet, easy to please as regards food, tolerant of heat and
thirst, requiring drink less often smd less in amount than the horse,
more intelligent than we generally consider, and quite susceptible of
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attuchments and amenable to good treatment, they conclude that he
is 0 model animal of fransport. He can be ridden, driven, or used
for pack purposes ; his flesh is edible and not unplessant to the taste ;
he will carry small guns and sick men, e gives little trouble over
* shoving and may be left unshod, behind especially, for a long time
without detriment. Heo is rather choiee in his sclection of water,
and moist cold weather is unsuited to nim; though ho exhibits u
notable freedom from disease, he suffers gov erely from seme apeclhc
affections. He works longer than the horse (5 years of age to
1520 yanrs), but takes somewhat longer to mature, e inherits the
** gobricty, patience, endurance, and suro-footedness of the assy and
the vigour, strength, and cuur’lge of the horse” (Fleming). Making
allowance for size, he earries a weight one-third aguin as large as
that of the lhorse, so he is essentially a pack animal, ‘
Somewhat of the unjust opprobrium which hangs in Western coun-
trics nbont his progenitor the ass still influcnces the popular views
on the mude. In thisage of utility, howover, this is being steadily
“lived down,” and any man who has boen on a cumpaign’ with a
mixed transport of mules, camels, cattle, clephants, und curts will
nol hesitate to put ina good word for the interesting hiybrid w_whivh
1 have ventured to draw your attention hricfly this evening.

v

., NOTES ON THE LARVZE AND PUDE OF SOME OF
THE BUTTERFLIES OF TIHE BOMBAY PRESIDENCY
By J. Davitsos, Bo. 08, axp B L Arexes
(With Plates A, B, and €.)

Pyxping ourselves together af the lnuiuuinw of last. pains 10 a
Yegion vicher entamologically than any of which wither of us had
bod any experience before, wo dotermined 1o dovote the monsoon
mmthutotho sudy of butte srtlios, more espocinlly in their nfancy

,Wl.h We were suocossful beyond ou wildest hopes Forest=
rovend ‘"m wore within u mile of our doovs, the alimate seomod
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unaccountably favourable to bodily exertion, a rainfall of nearly 200
inches distributed itself <o judiciously that it offered little obstruction
to whole-day excursions; and, lastly, the season was apparently an
unusually good one for larvie of all kinds. We also had an advan-
tage in the fact that catching butterflics has been for many years
common in Karwar, and those Europeans, who were not collectors
themselves, far from pointing at us the finger of scorn, used to send
us all sorts of flying and ereeping things found about their bungalows.
Even the cultivators around were accustomed to. the sight~of  Salieh
lok” rushing about their fields and gardens tlourishing nets, and did not
at once warnus off the premises as has been our experience at home in
bygone years. We can never forget our chase after about the first
* Clouded-Yellow ” we had seen. Itwas down inSurrey, andaftera long
chase along tho edge of a hay-field we had just got within reach, when
we were stopped by three men, the leaderof whom promptly stated that
he had seen many blank fools in his life, but never such a blank one
as our unfortunate selves, and that such blank folly should at any
ratc not go on in his ficlds. We humbly apologized, and he turned
out a good sort, but alus! that Colias edusa never appeared in owy
collection. Here we had no such experiences, and except one
Brahman who deliberately destroyed a ereeper in his hedge to prevent
us tuking leaves to feed some caterpillars of Parthenos virens, Mo
instance of churlishness has .at any time come to our notice. We
determined at first to paint all the butterfly caterpillars we could get,
but had very soon to abandon that thought. ¥Finding, feeding and
tending took up all our leisure time. We had little reason, however,
to regret this, for Mrs. Blathwayt came to our aid with an artistic,
gkill to which we could make 1o pretence and a naturalist’s eye for
anatomy and attitude. By the end of the monsoon we found that
we had reared ~aearly seventy species of butterfly larv, of which
more than half were new to us, and some, a8 far as we know, havye
not hitherto been deseribed. We had written eareful déscript;ion,-
and noted peculiarities of habit, and in nearly every case, with the
kind help of Mr. W. A, Talbot of the Forest Department, an accom-
plished botanist, we had identified the food-plant. In t}e hope of
helping others in a most delightful and interesting pursuit and per-

haps encouraging some to take it up who have not yet dqone SOl e
5 £ ¢
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have agreed to publish our motes. We are fully conscious of their
leanness, but cannof help it. Observations begun and ended in one
senson must be erude, and notes jotted down in the midst of red-tape,
fucheine and foolscap must be arid. But the conditions of life in
India are such that, if a thing is not done now, it stands little chance
of being done at all. 'We can ouly ask our readers to “ keep kind.”
With the view, however, of making this paper as complete as we
can, we have added a number of species which we have, at some time
or other, reared in other parts of India; but we have inserted nothing
on the authority of others. Of course, many of the species here
dosoribed have been deseribed before; but in the first place these
descriptions are often not cusily available, in the second place
caterpillars vary a good deal in different localities and the published
deseriptions do mot always accord with our observations, and in the
last place, Indian entomology has not yet got beyond the stage at
which cumulative and corroborative evidence is of value.
A few words on the study of lavve. We wish it swere more in
favour than it is. It need scarcely be said that the classification
of butterflies can never be put on a sound basis without a knowledge
of them in all their stages.” There are also many curious questions,
wiil puzzle every collector, which can never bo answered except
by rearing from the egg; the uncxplained fact, for example, that
the females of some species ave so scarce and the males so plentiful.
In some cases this is explained, partially at least, by a difference in
the habits of the fwo sexes. In the genera Clarazes and Apatura
the males ‘bask on high trees during the hottest hours of the day,
and may always be found by one who knows where to look for
them : the females do not busk, and the one who knows where to look
for them is yet unborn. Bul aother cases cannot be so explained.
OFf Papiiio tamilana last season ye caught fifty males and one broken
female. Our observations have been too limited to allow us to
generalise with safety, but we are inclined to think that in some
species many more males than females are produced. Out of 8
lurge number of larve of Euthalia lulentina only a few female
butterflies were obtained : in E. garuda there was no such disparity -
In ke case of P, polymnestor about two-thirds were males. Experi-
ments on o large seale with one or two species would clear up this

. 7
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point. Then there is the question of broods, which can never be
cleared up without rearing. Here again we have not collected
sufficient evidence to speak with confidence, but we are satisfied that
M. Doberty's theory of two wei-season and two dry-season broods
is not the rule in this district: we doubt if it is even the exception.
In the case of o great many, perhaps the majority, of species, lurvie
are found plentifully in June or July, that is, a short time after the
monscon bursts and vegotation sturts into growth. These become pupe,
and for a time not a larva is to be seen; then the butt;erﬂie‘: of that
brood emerge und lay their eggs and larva begin to appc'u' again,
but this time they continue for two or three months, in some cases
until the end of the year. Then they cease and the butterflies also
disappear, but a number of _pupe, and perhaps eggs, remain, to
start into lifo, when oomiztxona are again favourable, wluohmllbﬂ
in March if the !ood-plnn& spmuhs then, ol,hetmse in Jui une,  Of these
dormant pupie a few come out at odd times, but the butterflies tliue
sent into the world out of season doubtloss perxsb without oﬁ'spnng

This seems to be something like the order of events with many of the
common species of Papilio, the Danainee, the Jigionias, and others ; hut
there are many species which do not follow this rule, and some seem to
have only one short season in the year, Iustrations will be found in
the notes. \

A few hints on collecting und keeping cntorplllars may be nseful
to bvn'mnu'ﬂ Lepidopterousdarya are, with few exceptions, purely
herbivorous, and there is scarcely any form of growing vegtation
which does not support one® species or another, from the tough
fronds of the palm to the lichen or moss on its trunk; but one who
hunts among leaves promiscuously will not get much for his pains:
There ure several indications which guide the experienced bunten
The first is “eating:” a freshly caten leaf soon eatohes the aye. -
Unfortunately many ﬂungs besides butterily mu:rpxllnrs eat leayes,
but by practice one, soon learns to dmgnoso Seating” with some
certainty, TFor instance, if half & leaf has béen esten in one place
and balf u leaf in another, it may safely bo set down to one of the
Iocust tribo, to which it is o light matter to hop from one branch ty
another: a caterpillar will eat in one place and will generally Lo

found not far away. If u leaf 1s riddled with holes we
b.)

may conelude
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that a small beetle or lady-bird hasbeen at work: a caterpillar usually
eats from the edge. The eating of a full-grown Splyne larva may
easily be mistaken for that of a goat; but when hunting for butfcrfly
larvse we are not linble to this error. When the eafing is traced to a
caterpillar the chances are that it is that of a moth ; but if the
depredator is found there is not much difficulty in distinguishing the
two. Another, more certain, indicatior- of the whereabouts of a
catorpillar is its droppings, but these will ounly be seen on clean
ground.,

The caterpillars of most butterflies confine themselves to one
plant, %or to 4wo or three which are closely sllied, and even when two
very different plants are commonly eaten by the same spocies, u

eaterpillar taken on one will usally refuse any of the ofhers. Allied
butterflies commonly feed on plants or trees of the same order, and
# knowledge of botany, besides guiding the lépidopterist’s senrch,
‘adds very much to the inferest of his pursuit. A knowledge of
habits will also help the collector. He will soom learn that it is
useless to look wnder @ leaf for o Papilio, or to look anywhere else
for a Ruplea. Ho will also acquire, as a bird-nester dogs, an
instinetive knowledge of likely situations. A butterfly, for instance,
will.nyss over a dozen frees and luy its eggs on o young shoot
springing up in fh@-i.miﬂdlé of the puth. The most valuable
discoveries are often mude by seeing a butterfly laying its eggs.
Noarly all butterflies, unlike moths; lay their eéggs singly, on
young? branches with tender shoots; and 8o, when you see abutterfly
persistently hovering round ‘a treo or bush without flowers, you
may guess its purpose, After o time it will-alight just long enough
to affix one egg, and then fly off aguin, and if you mark the spot
éarcfully, you may securo the egg.

" We are gssuming that the collector hunts in person, but a good
deal may also be done by the help of natives. At the beginning
of last senson we used to be sccompanied by, three or four boys,
who earried spare nefs, caterpillar boxes, &c, A more unpromising
squad ean searcely be concoived—unelothed, imwashed, anintelligent,
,““mblﬁmls, refusing to admit thut they could recoghise a single
""“-"-Mfﬁley' might be senf to fotoh leaves. We nlways addressed
ther M’“"B‘R{y ag “pigs,” and they geeaned proud of the nune
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and tried to live up to it. By degreesintelligence dawned.  They
began to recognise not only leaves, but ecaterpillars, and to hunt
for them. Then the contagion of their example seized the other
boys of the town. Droves of “wild pigs” began to come in with
insects of all kinds, avousing the jealousy and rage of our own tame
pigs. The days were spent in exsmining aud throwing away
bushels of crawling things, but in this way we got some of our
most valuable caterpillars, :

In rearing caterpillars the main point to be kept in mind is that
they must have a constant supply of fresh food. If they feed on a
leaf which does not wither soon, the task is casy. Any box will do,
only it must admit light if the caterpillar is one of those kinds which
will mot feed in the dark. We reared most of ours in cages with a
frame-work of wood and gauze sides.  But most leaves, especially in
dry weather, must be kopt wmdmg in water. In this case, the bottle
in which they stund must be c.uml‘ully plugged with cotton, or else.
vour intelligent: cntcrpallnr will walk straight down inte the water,
expecting to get out at the bottom, and then stay there Il it drowns.
Many caterpillars will wander from their leaves if they possibly cau,
and very small ones are casily lost in this way, The best remedy
is to keep all minute, or restless, kinds in a bottle, tightly corked.
Give up all ol(l-fusbloned notions about fresh sir: there is enough
of oxygen in"a 2 oz phisl to last a small caterpillar its lifetime.
Leaves thus corked up keep fresh for many days, which is u great
advantage, for caterpillars dislike being hundled, and some kinds,
which weave o carpet of silk for their feet, suffer very much in
being moved from one leaf to another. The chief dangers to be
guarded against in 2 bottle wre dump, dirt, and their consequence,
mould. One other precept—caterpillars must on. no sccount be
touchod when they retire to cast their skins or to change into the
chrysalis state. For the rest, the oaterpﬂlnr fanerer's motto must
be “ Expericntia docs it."

NYMPHALIDE.

Subfamily Daxamsa
The larve of this subfanly wsually rost on the underside of 5
Jeaf, seeking mo prolculuu, and are for the most part conspi uow,l\
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coloured: ~ They feed generally, if not always, on plants having a
. milky juice, such as those of the orders dselepiadeacie and A pocynaces. -

1.  Danats chrysipmes, Tannaeus,

This familiar lurva will ba found carefully deseribed in Mar-
shall and de Nicéville's book. In Canara it iz comparatively rare, at
least on the eoast; but everywhere else in the Presidency it may
be found at almost any time of the year on the common \Iadur
(Callotropis) = we hnvc/gof it on nothing else,

2. D. aglea, Cramor.

We found this at Lanowlie in October feeding on  Tylophora car-
nosa and met with it again in the same month at Karwar. Ttis
a beautiful larva, of the usual Dupade form, with only two pairs of
filaments, of a rich brown or claret colour, with a pair of round
yellow spots on each segment, and between these numerous, much
smallor, bluish-white spots; on the sides the spots are gathered into
a conspicuous longitudinal stripe just above the legs; tlxe under parts
are black. The pupa is of the usual form aud of & greenish-yellow
colour, with gold spots and beaded ring ; but probably it yaries much.

Note~In Murshall and do Nictville's book thid spocics appears u'l/uhs the name

. 9ramm|cn.
ALY PO L

3. D. Umniace, Cramer,

This alse was found at Lanowlie in October, feeding on a wild

v species of wax-plant (Hoya vividiflora). We reared it in Karwar
on a different plant in June. Tt was very abundant in that month,
then seemed to disappear for two months, when it reappeared in
smaller numbers. The larva and pupa bave been deseribed by
Measars, Marshall and de Nicéville. (Since these notes were written
Mr. de Nicéville has examined some of our specimens, and considers
them nearer to J). septontrionis than D. Zimniace. Will not Mr..
Maore or somebody diseriminate the Cunara form? D, limnitrionis

would bo a good name !)

4. Euplea core, Cramer,
Thhlnm also hus been aceurately deseribed by Messrs, Marshall

and de Nioéyillo, To their description of the pupa we may add that
6 eolour is very variable, the commoncst hue in this Presidency
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being that of burnished silver, or sometimes gold, with or without

.+ broad black lines defining the wing-cases. The larva may be found

at almost any season, feeding in gardens on oleander and in the jungle
on different species of Fiews and other trees; but never have we
seen it in such numbers as in Karwar in June 1880. Tt almost
amounted to « plague.  During the following month it disappeared,
but was found aguain from August onward.

. Subfamily Sarveiy .

B

5. Myealesis mandata, Moore. Plate A, Figs. 1,-1a.

We got one specimen, feeding on grass, in September. The
larva is spindle-shaped, trausversely rugose and rough, owing to
the skin being clothed with mintute bristles. There are fwo long
sotose spines on the head, pointed forwards, and two gaudal spines.
The colour above is rosy red, with u blue dorsal line ‘and a white
lateral line, below which the under parts are green. The pupa is

" perpendicularly suspended, slender, and regular, oxcept that the
head-case is produced into a long beak formed of two thin processes
like split straws. In colour it is whitish-brown with faint striw of a
durker shade, It has very mnch the look of a large grain of barley,

6.  Mycalesis mineus, Linnens. e

Larva epindlg-shaped ; \__:‘jlzgct than neck and surmounted
with two short protuberances ; last segment elongated and ending

in two fine points: colour some shade of brown with a lateral dark

line, sometimes indistinct, formed by a chain of minute cruciform

marks. This colour is assumed when the larve is half-grown: at

first it is groen with a black head. Pupa oval, without angle or irre-
gularity of any kind, very like that of Melanitis, but proportionally

thicker; light green with a pale line across the wing eases. We got

one specimen on rice, in July, and a dozen the following June from

eges lnid by the unovellated form in captivity. Mr. de Nieéville has
deseribed and figured the transformations of this species.

7. Melanitis leda, Linnseus,

Larva long, slender, spindle-shaped, rough ; two short caudal pro.-
cesses; head large and armed with two erect, straight horns, which
are thickly set with minute spines or bristles; colour grass green
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with a yellow lateral line and many rows of very small white spots;
head normally gteen, with the horns and a continuing cheek-strips -
red, and three black spots on the face, but sometimes the head and
horns are dark brown with three white spots on the face. The pupa
is regular, quite smooth, and of a pale watery green colour without
murkings. \ ;

In Guzerat and Bombay wo have rearsd this on grass. In Kar-
war we found it during Augusi and September on rice. It is véry
shy, resting by day on the underside of a blade and feeding
by night.

Subfamily Eryaxine
‘8. Elymnias caudata, Butler. Plate A, F igs. 2, 2a.

Larve spindle-shaped, slender, transversely rugose and clothed
with short, stout bristles, just visible'to the naked eye; head large,
surmounted by two stout, straight horns, sloping backwards, slightly
branched at the ends ; a pair of long, straight, caudal spines, sctose
like the body ; colour bright green, with longitudinal yellow lines,
more or less distinet, and two rows of large yellow spots tinged
with pink aud sometimes tipped with black on the back ; head
Aox1- brown, with a yellow cheek-stripe and frontal line. Pupa sus-
pended by the tail only, but in a rigidly horizontal position ; regular
with the exception of two small pointed processes from the head
and an acute thoracic projection above them ; colour bright green,
beautifully ornamented with four irregular rows of large yellow
gpols bordered with red. )

We got two larvie and several pupme on the cocon-nut and betel-nut
palms in October, but they must hive been out from July or August.

Subfamily Acrzine,
0, Dvichinia violw, Fabricius.

Larva cylindrical, slender, with six longitudinal rows of fine
branched spines ; colonr reddish-brown with an oily gloss, much
paler on the head, second and lust segment ; an unwholesome looking
insoct, doubtless protected like the butterfly. Pupa perpendicularly
““PS- “mﬁ. slender, smooth ; two lateral angles on the thorax, head
quadrate, colour cxcamy-white with broad longitudingl bars of pur-
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plish-black spotted with orange.  We found this plentifully in July,
August, and September on the wild Passion-flower (Modecea palimata).

Subfamily NymMrPeALINE
10. Ergolis ariadne, Linnmus. Plate C.

Larva cylindrical, slender ; two dorsal rows of sharp spines with
three or four fine branch spines springing from a point in the mid-
dle of each; two rows of similar but shorter spines on each side;
one puir of long, strong, and straight spines on the head irregularly
set with small spines which cluster at the end; colbur variable,
sometimes green with longitudinal dark brown lines, or dark brown
with an interrupted, broad, dorsal stripe of pure white, not extend-
ing to either cnd. Pupu slender, wing-cases somewhat dilated, a
‘dorsal protuberance, and two small cephalic points: colour variable:
rigidly attached by the tail, o that, if the sorface is vertical, the
pupa stands out hovizontally. 'We reared this in Guzerat on Thagin
cummabing and in Karwar on Tragie tivofucrafa in June and August.
Both plants sting like nettles, The larva is a restless little ereature
and moves its head from side to side when walking.

11. Ergolis taprobana, Westwood,

We got specimens of this among the last, but could.not disfiig S
cither the larves or the pupe.

19, Byblia ilithyia, Drury,

We know of only one specimen of this buiterfly having been
caught in Conara, Tn Khandeish and the Decean we have reared
the larva along with thase of the last speeies on Tragia cannabina,
We were able to-distinguish them only by the fact that the light
dorsal line was continued the whole length of the body in this
species and was comparatively uninderrupted.  The pupa was undis-
tinguishable.

13, Atelia phalanthe, Drury,

-

We have reared this in Guzerat, Mahableshway, and Karwar
in March, May, June and November.  Tho description of the larva
quoted from Mr. Moore by Mossrs. Marchall and de Nicéville dées
not. corfespond with the specimens we have veared. STt is cylindyi-
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cal, moderately thick, very smooth, with an oily gloss, and bears six
longitudina! rows of shirp branched spines. The head is unarmed.
The colour vavies from dark brown to pale yellowish-green, with a
white or yellowish spot ut the buse of each spine. Tt feeds on one
or more species of Flacomtic. The besutiful pupa has been accu-
rately deseribed by My de Nlcévxlle and it is only necessary to add
that the colour is very variable, some spocimens being almost white
and some bright green s the markings sre usually silver-edged, or
tipped with red. It haugs by the tuil, but in & horizontal position.

14, Cuphu placida, Moare.

Among the larves of Afolle phalantha which we reared in June,
several, which we did not distinguish until they leeame pupay, pro-
duced this butterfly. i is nof improbable that we should have
found some distinguishing points if we had looked for them, but we
are disposed to think that the differences.even in the imago of the
two species scarcely justify generie separation, The pupa can be
distinguiched at once by « double row of long and slender filunents
springing from the principal tubercles, .

15, Cethosia mahratta, Moore,  Plate B, Figs. 1, 1a,

Lz oylindrical, but much constricted befween each-pair of seg-
ments and teporing so mewhat towards the head. Six longitudinal
rows of ﬁne{ pointed spines: on the head only one pair of longer,
blunt spines.  Colourdark brown, with bright red bayds encireling all
the segments except the 1st, 2nd, 6th and 8th: oy the 6th and Sth the
red is replaced by broader bunds of lemon yellgy, Pupn hanging
vertically, slender, with two large, foliaceous processes springing from
the middle of the back and many less prominent processesand tubercles
on the head, thorax andabdomen : colourpnrphsh-bm“ n, much mottled
with lighter and darker shades: six dogsal spats of bright gold.
We got this first in Jane and July and then very plentifully in October,
on the wild Passion-flower (J[ozlgcm palmata), The caterpillar 18
gregavious ull through its life. The pupa, when touched, vibrates
0 manter well cqlculnted to deter the hungriest enemy.

: 1. (-’ynlhw saloma, Swinhoe. Plate B, Figs. 2, 2a.
oyl oy , head anned with two large, curyed, spiny horus,
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the body with six rows of well branched spines: colour pale yellow,
lightly marbled with dark brown ; head black with an inverted V
of yellow: under parts black. Pupa very grofesque; two extra-
ordinary expansjons, like bat’s wings, springing from the basal abdo-
minal segment, a smaller pair on the penultimate segment, and a large-
angular, dorsal prominence above the head: colour light, or dark
brown, with two rows of sibdorsal silver spots on the thorax and
three pairs of green spots on the abdominal segments, This larva
was found on the samo plant as the last species abouf the end of
September, but must have been plentiful earlier, as the butterfly
came out about the beginning of July, and was common enough all
through the rains. It is a night-feeder, retiring .o some distanee
often to another plant, during the day.
17.  Apatura camiba, Moore.

Larva long, slender, thickest in the middle; head small, armed
with two long, straight, much’bmnchc’d spines, pointed forward ;
a pair of smooth caudal spines. Colour pale yellow on the back,
with a medial row of green spots; green on the sides with a narrow
yellow line ; head and horns black. Pupa compressed, with a high,
pointed, dorsal prominence at the junction of thorax and abdomen,
from which a sharp ridge runs to the tail; suspended by the tail,
but curving rofind to an almost horizontal position; pale green. We
got this in September, October and November on a species of Celtis,
It has much the aspect of the caterpillars of the Safyrine and
appears 10 have similar habits, resting by day on the underside of a
leaf, and feeding by night. .

18. Precis tphita, Cramer. .

As regards the form, one description will serve for the larvee of the
whole Junonia group, to_which this belongs. They are eylindrical,
slightly pubescent, and armed with nine longitudinal rows of man y
branched spines, except on the head, which is clothed with short
bristles. They feed, as a rule, on Acanthacew. The pupa is regulay
with three, or five, dorsal rows of small tubercular points, 'hun,;
perpendicularly.

In the larva of P. iphita the spines soem to be shorter |

: . % g and more
(‘105'3]." sot tlmn m “16’ JNIIUIHGS- _th rul()ur 18 d'll"(, ‘hln }"'0“
36 1.
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It feeds on ““ Karvee’ (Strobilanthus), and doubtless occurs more or
less throughout the year. We found few, for though the butterfly
is the.commonest in Karwar, the plant isstill commoner, an unfavour-
able condition for the cntm'pllhxr hunter. The pupa is smoky
brown.

19.  Junoma asterie, Linngus,

Lurva reddish-brown, with the spines lighter.  Pups light brown,
marked with lighter shades. y We found this at Kurwar in June,
July and October without ascertaining its food plant. In Bombay
we have reaved it on Lippie nodiflora, and once, in company with the
next, on dsteracantha longifolia. i

20,  Junonia aelmana, Iinnwus.

We have reared this in Bombay'on Asloracantha longifolia, prickly

plant, with blue or purple flowers, which grows in wet ditches ev ery-

where during the monsoon and withers soon after. The butterfly

appears i October, a little Tuter than the kst We kept no deserip-

tion of larva or pupa, p
2L Junonie lemonwes; Linngeus.

We have reared this in Bombay on Barlesia priomtis, u prickly
was pisint, 1ike A, longifolia, bt with yellow flowers, but kept no
deseription. 'We have fomnd it also. in many parts of the Deccan
during the rains.

22, Junonia hiertn, Fabricius.

We have reared this in the Decein and Khundeish, and found
many at Karwar last October on & plant which appeared to be a
«species of Barlerie. The ground-colour was veually dark brown, or
groy, with a broad dorsal stripe forméd by minute white and blue
spots ; spines black.

. 28. Junonie orithyia, Linneus,

The larva is minutely described in Marshall and de’ Nicéville's
boolk., We have fmmd it in the Decean at the end of the rains
Ghmbmg up tull stems of grass emly in the morning, and did not
‘wcertain its food.

24,  Neptiz hordonde, Stoll,
We found Jast Seplember a pupn from which the butterfly had

il
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just that moment emerged. It was inclosed in a cluster of the
withered leaves of Clasalpinia monosioides, sud the circumstances left
little doubt that that was the food plant.

25, Neptis jumbah; Moove,

The larva is correetly described by Moore, as quoted by Marshall
and'de Nioéville. 1Tt is & most promiscuous feeder. We found it
on Helicteres isora, Grrewia microcos, Zisyphus rigosa and several other
plants, from August to Oetober. . ’

The pupa is suspended vertically, slender in the ababminal part,
with a sharp dorsal ridge, much stouter and broader in the thoracic
region, with wing-cases expanded laterally ; two sharp points on the
head ; colour varying from dark brown to dell white, suffused and
touched at points with geld.

’ 26. Cérrhoclyoa thais, Fabricius:

“Larva with two dorsal series of long, and two lateral series of
shorter, dohouudy branched spines, n.lso a similar spine projecting on
each side in front of the head from the seoond segment.”—Marshall
and de Nicéville. In colour the many we found were nmfurmh
black, with an oily gloss, excepting the head and last segment, which
were light brown. The pupa was almost white .on thgeerug,
cases, yellow elsewhore, with numerous minute black spots, suspended

. in & horizontal posmon, bearing two dorsul series of recurved epines
and pairsof similur, but longer] spines springing from the margins of
the wing-cases, the thorax and the hepd.

We found these in July, August and Septemiber ona common tree,
Hydrovarpus wightiana.  Though the tree was usually surrounded by
butterflies laying egzs, it was often difficult to get larve. They'

appesred to resort to the topmost, tender shoots, and dropped to the
gronnd on the leastalarm. Tn captivity they were very troublesome,
running sbout incessnnt.ly in indocent hasto snd often refusing to eat,
Mauny, moreover, were destroyed by & small ichneamon.

Same of the =pecimens we reared have been identified by Mr, de
Nieéville a2 his own €. pefafa, and others were intermediate, We
are satisfied that they are not separable,

27, Hipolymunus boline, Linngeus,
Larva cylindrical, armed ‘with nine longitudinal rows of fipe
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branched spines : n single pair of longer ‘and stouter spines on the
head. Colour very durk, rich brown ; head light brown. Pupa dark,
earthy brown, mottled with a lighter shade ; somewhat angular about
the head and thorax; abdominal segments armed with dorsal rows
of short, sharp tubercles. ’

We have reared this in Guzerat in October and in Karwar during
July and August. They were generally found on the ground, so the
food plant was not ascertained ;: but they fed readily on a minute
weed called by botanists Elatostemina cuncatum, and some ate, while
others refused, Portulacea oleracea, the ordinary food of the next
species.  All we reared were of the small dark form. The large
form (aria or jacintha) was common enough but we did not get it
from larvea,

28. Hipolymnds misippus, Linnwus.

Not a speetmen of thiz was seen in Karwar until September, when
it suddenly became very common ; but we got no larve. In Bombay
and the Deccan we have often found it at the end of the rains on
Portulacoa olevacen, commonly cultivated asa pot herb by natives, and
known, of course, as Bluy'ee.

e 29 Parthenos vivens, Moore. Plate B, Figs. 3, 3a.

' ’l‘he followmg description by Moore of the larva of the nearly
allied P. eyaneus of Ceylon will answer for the form of this species : —

“ Cylindrical, head and anal segment spined, other segments slightly
hairy, third to twelfth segments armed with branched spines, which
are longest on third, fourth, eleventh, and twelfth segments.””  For
the colour we may refer readers to the beautiful drawing by Mrs.
Blathwaite. We got only a few of these in September and October,
and had chﬁwultV in rearing them owing to the scarcity, in the
vicinity of Karwar, of its food, a ereeping plmlt with large, thick,
elliptic leaves. The pupa is boat-shaped and of a uniform fine brown
colour, suspended perpendicularly. -

30,  Limenitis procris, Cramer.

We found this from July to October on  Mussoends  frondosa, o
plant easily recognisable by the white leaves at the ends of the .
Howering branches, which make it & most conspicuous ornament of
the junglel. OF all the Tarvio we reared this i in eyery respect one
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of the most remarkable. When young it is slender, cylindrical,
evenly clothed with short spinous tubercles and of a uniform dark
brown colour. It remains on one leaf, eating it regularly back from
the point, but leaving the midrib, and as it cats it fringes the eaten
margin with its excrement, held together by silk, among which it
is absolufely undistinguishable. After the last moult it. abandons
these strange habits and <ives openly on the upper side of a leaf,
having changed its form for one in which it is able apparently to
despise concealment.  Its head is now very large and closely set with
short, stout, simple spines: on the back there‘is a double row of
strong spines, or sharp tubercles, clustered at the ends of short stems *
on the third segment there are two pairs, more laterally situated, of
processes similar to those on the back, but three times as long, and on
the fourth segment one pair longer still. The colour is still dark
brown. The pupa is also dark brown, suspended vertically ; abdo-
minal part slender, with small dorsal tubercles, thoracic part much
stouter, wing-cases much dilated laterally; head produced into two
foliaceous, hammer-shaped processes, which meet at the ends, leaving
a ecireular hole in the middle. The pupa easily passes for 8 small
withered and twisted leaf.

31. Athyma perius, Lanneus.

This is not at all a common species in Kanara, but very abundant

everywhere on the hills further north, where we reared it in March

on Glochidion lanceolatum. The larva and pupa are described and
figured by Marshall and de Nicéville. '

32. Euthalia garuda, Moore.

This is by far the commonest Euthalia in this Presidency as
elsewhere. Tts strange larva has so often been described and figured,
that we need not describe it again ; but the nature of the protection
which its curious form affords it seems to us to be as totally mis-
understood as it could be when we are told to suppose that it mimics
some species of the Myriapoda. One who has reared any considerable
number of E. garuda, lepidea, or especially lubentina, and when
changing their food, morning after morning, has thrown away half
his stock after carefully examining every leaf, will be forced to find
a truer explanation than that. The caterpillar, which eats little and
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grows slowly, spends most of its time at rest, motionless, on the
upper side of & leaf of precisely the same tint as itsell. A dorsal
ling, or row of spots, however it may look on paper, suceceds in
keeping up the continuity of the midrib of the leaf in a way which
cheats the sharpest eye, while the long interlaced spines, extending
on each side, fall in with the neuration, In E. gmude the dorsal
Tine is light yellow, touched with blue, aud the spines are fringed
with yellow. The pupa hangs by the fail on the underside of a leaf,
often the very one on which it spent its larval life, for it is too
cautious an inseet to eat the leaf it lives on.. E. garada commonly
feeds on the mango and the cashewnut tree, but we have found it on
the mulberry and the rose, and on Lorant/ws #long with the next
species. The first brood of larvie was found about the end of June,
and the butterfly swarmed in July. About a mfonth later larve
became very plentiful again and so continued until we went into
camp in the beginning of November, and had to give up keeping
them. They certainly lasted till December.

33 Euthalia lubenting, Cramer.

This was found in August, September and October on two common
species of the so-callod * Mistletoe” (Loranthus). 1t probably con-
tinued till the end of the year, In form the larva resembles the
last; in colour it is grass-green, but the dorsal afea of most of
the segiments, between the spines, is brown or claret-coloured, with
or witheut n pure white diswiond in the middle, The spines are
tipped with the same shade of brown, and it is worthy of note that
the leaves of Loranthus are often disfigured with spots or patches of
‘his fint.  The pupa is green with a small brown pateh on cach side
it wants the gilt edging of £ garuda, and the dorsal triangle is more
sharply pointed. For lovers 6f the marvellous it may be worth
mentioning that the caterpillar of £ lulfeui’ina, when it ims cast its
wkin, spines and all, eats if.

34.  Euthalin leprdea, Butler,
~ Itﬂrvu of the usual Euthalia form; colour green, with a dorsal T0%
dh@h‘ red ocelli with blue centres; spines tipped with yollow. Pup®
MO narrowed at the head than F. garuda; green, ull the points
golden yellow hppetl with black, and a few large spots of gold be-
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tween. It is a beautiful pupn. We found thiz very abundantly all
the latter half of the monsoon on Melustoma malabatlirioum, & shrub
with large and handsome flowers, sometimes called Rhododendron.
35,  Euthalia evelina, Stoll.
We got one pupa of this, Tt was green, but had the dorsal trian-
gle edged with silver, and silver spots on the sides corresponding to
the gold markings of F. lepidea. ' :

36.  Pyrameis cardwi, Linnwus, .

This is too well known to need many words. An interesting
nccount of the habits of the larva in America, quoted by Marshall
and de Nicéville, holds equally true in this country. We found it in
Canara in November, and have reared it often in Bombay and the
Decean, always on the same thing, a kind of thistle of the genus
Biumea, with strongly aromatic leaves.

37, Kallima horsfieldii, Kollar,

Larva cylindrical, finely pnbos.cqn{-, armed with nine 101135*11‘6."‘1
rows of fine branched spines; head surmounted with two long straight
horns set with minute spines; colour a beautiful golden brown,
spines red, head black. We found one spocimen of this in July on
Karvee (Strobilanthus), and after careful examination, discoyering
nothing except its colour to distinguish it from . doline, decided
that it mnst b@ a larva of the large form which has been 50[’3“‘@‘1
under the name of 7, aria, -The likeness of the pups to f-hﬂ"d
bolina was still more exact, and the emergence of a beautiful Kadims
took us completely by surprise. e

Note.—We have called this K. horspeldii bocause wa are unablo to bolieve i8N
specific distinetnesk of K. wardi. ; i
A 38, Charaxes athamas, Drury. v

“ Larva elongated, thickest in the middle, dark green; head large,
wide, fluttened and surmeunted by four spinous processes; lust seg-
ment with shart, naked points; the segments with an oblique yellow-
ish white stripe, most prominent on the 7th, 9th, und 11th segments;
beneath these a lateral sories of smull white spots.”  This is Mr.
Moore’s deseription and is good, but we have found different speci-
mens to vary very much in the distinetness und colour of the lateral
stripes: they are alvays present, but sometimes very faint indeed
Another more importantpoint, which seems -hitherto to have escaped
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notice, is that the last pair of legs are almost obsolete, and are not
used in walking.

We found this from June to October on  the “Goolmohr™ (Poin-
ciana reqia), the «Khairee” (Casalpinia mimosivides) and several other
trees. The larva, like those of most wary and strong-winged but-
terflies, is very shy aud cautious in its habits, feeding by might and
remaining motionless all day; but it is .nuch preyed on from the
time it leaves the egg, and only a small proportion scem to reach
maturity. The pupa is almost oval, smooth, and without irregular-
ities ; in colour green, with faint white lines more or less distinct.

89. Charazes fabius, Linnwus. Plate A, Figs, 3, 3a.

We found a few in Karwar in July and August, and have also
reared it in Khandeish and the Decean, always on the tamarind tree.
The larva differs from that of C. afiamas in having the outer pair of
horns longer than the inner, while in C. af/amas the reverse is the
case. The colour is bluish-green, with a small semicircle of white
in the middle of the back. The pupa is like that of C. athamas,
but uniformly green.

40. Charazes imna, Butler. Plate A, Figs. 4, 4a.

Larva of the usual form, head very broad, outer pair of borns
tougesy, last segment flat, square, and ending in two points ; last pair
of legs almost aborted ; colour rich, dark green, with a large semi-
circle of pinkish-white in the middle of the back and a yellow
lateral line ; horns aund sides of face rusty brown. We reared three
gpecimens of this on Aglaia rozburghiana, a very common tree in
Canara, belonging to the order Meliacew. Among busterflics the
length of the larval life seems to be gengrally proportional to the
robustness of the insect in its perfect state, and, as might be expected,.
C. imn is a Methuselah among butterflies. One found on the 6th of
October, then evidently a few days old, bectme a pupa on the 25th
of November: The butterfly emerged on the 9th of December.

Like most smooth caterpillars, this species eats its skin when cast,
but not the head-case.  When fouched it appears to use its horns
defensively, as does also C. athamas.

L :“C-—Tho figure represents thie larva sud pupa of a fine fomale, exmotly natnral

(To be continued.) :
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THE BUTTERFLIES OF THE CENTRAL PROVINCES
By J. A, Bemiaon
Part 111,
(Continwed from Volume V., page 161.)

27.  Junonia asterie, Linnaus (344). This and the next in Mr. de
Nicéville’s book are, I am persuaded, ene and the same batterfly. 1t
heads the genus Jungnia of Hiibner, «ll of which, except perhaps
J. atlites, ave of a sprightly nature with a rapid Hight. Tt is a
bright rust-red bufterfly with brilliant peacock spots on both wings.
- 1t leoks something like the English “ Peacock ™ butterfly, paled by a
residence in a hot climate! Tt is found in glades and gm'deus by the
margins of streams and about tanks, and looks very handsome as it
eits and fansits wings in the sunshine.

28, Junonia almana, Tainnmus (345). There is very liftle differ-
ence between this and the last biitterfly on a easual examination ; but
~ if looked at closer, it will be seen that the shape of the wings is some-
what different, the hindwing heing more tailed and the for:ewing nmore
falcate. The markings on the underside are less prominent, the
ocelli have almost entirely disappeared, and the white bar or fascia
across the hindwing of J. asterie is scarcely pereeptible. . dstérie
is commoner indhe wet season, while /. almania predominates in the
dry season.

20, Junonia atiites, Linnieeh (346). This is the largest species of
the genus,—at least in these parts,—and is always found inand about
marshy spotey on the bordees of streams and damp places generslly.
It is a pale grey butterfly, the wings appearing somewhat frauspa-,
rent ; it has some small ““ peacock ** spots on hoth wings. The flight
is distinetly slower than any of its relatives, =o tlme there 18 1o
difficulty in capturing if. »

30. Junonia lemonias, Linnwus (347). This is the commonest
species of the genus, and is found almost everywhere. It is a dusky-
brown insect with yellowish and black markings and similar pea-
cock ** spots on both wings as has J. athites.  The underside varies
considerably in many specimens, it is generally of a pale clay colour,
bat often i almost brown and frequently reddish or pink. T have a
specimen in which the ground-colour of the hind-yw ing is clear ¢

a7

aret
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colour. It is fond of hedges and ditches, «nd is & very sprightly and
* pugnacious little creature. : ,

81, Junewia hierta, Fabricius (349). This speeica has been

known as . enone, but Mr. de Nicéville points out that the latter

. name belongs to an African insect which was known as J. elelio. 1t
is a beautiful little insect with its bright yellow and blue markings.
The female lacks the blue, and is somewhat larger than the male.
This buiterfly and the next may be seen resting in the middle of the
most exposed parts of roads and paths, and rising in front of ene,
it skims swiity along sud seftles aguin on the rosd perhaps after o
battle in the air with one of its own kind or .J, lemonias, J. asterie or
L. avithyia ;. all of which have the same habit aud love the full and
hot sunshine.

32. Junemia orithyia, Linnwus (350). This is & dark blue but-
terfly of similar habits to the two last mentioned. They all love the
hot sunshine, and this and the last are to be found m the most open
and exposed situations; open grass plaius being about the most
favourite spots. 1t has a brilliant blue spot like the last on the
hindwing, but whereas the prevailing colour of J. hierta is yellow, n
J. orithyia it is blue. The larva of all the Juwnonic are dark in colour
#ith numerous branched spines all over them : gruesome ereatures t¢
Jook at, but perfectly harmless, The females lay thiir eggs on of
near the ground. ' - :

33, Neptis hordonia, Stoll (352). As fur as T can judge, this and
the next N, plagiosa, Moore (353), areoneand the sume species. There
is very little difference between them, and the gradatigns from the
one to the other form are very gradual, The markings are disposed
in bands, which are black alternating with fawny. The flight of the
butterflies of this genus is peculiar. They scem to float and sail along,
%0 that when on « level with the eye they lisappear and re-appesr:
.When settled on leaves as is their habit, they rest with wide ex‘pandcd
Wings, :
34, Noptis varmona, Moore (379).  This and N. kamarupd, Moore
(B84), with . eurymene, Butler (383), are omly, there js little
duub(, varietics, or better, scasonal forms, of one and the sam®
Theols, Tho chief difference is in the depth of colour in the FEUO¥
m‘w“@ of the underside, which varies from a pale yellow %0
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2 colour that ig almost brown. N swinkoei, Butler (383}, of which T
have specimens, is merely another variety of N, varmona, This genus
is closely imitated by many of the genus Athyma, and one or two of
the genus Apafrra in the disposition of the black and white band-like
markings above, in the similarly disposed yclfow or brown and white
markings below, and in the manne» of flight and babit. N. varmona
and its varieties are very @bmmon and easily captured. The body,
when fresh, has o beautiful sheen, especially upon the thorax, which
appears green or gold as the light happens to strike it.

35.  Neptis nandina, Moore (397). Easily dlbtmgmshc‘d from the
foregoing by the chocolate colour of the markings on the nnderside.
It is perhaps a larger insect, but has the same habits and flight, so
that it is not casy to detect the difference until it has been captured
in the netf. h

- 36. Neplis opliana, Moore (400) This is a much htger insect
than any of the others mentioned, and the white colour on the upper-
side of the wings has a groemsh tinge, especially in worn spommen&

37, Neptis jambah, Moove (402). Something like N. wundine in
appearance, but the markings are diffevently disposed, and it has &
small brown spot near the base on the underside of the hindwing
on n white band, so that once caught, it can be easily distito*z_:ishei
from all other Neptis.

38.  Hypbdlimnas bolina, Linuwus (419). This is a]ovoly insect,
one of the most gorgeous of the many exquisite living gems this land
of India produces. The ground of the wings on the “PP“F‘“I‘
surpasses the texture and depth of the finest duop bluc-velvet, while
from the middle of each wing blazes  spot which is white q,tﬂ‘onnd-
ed by blue in some specimens ; while in others, there is no white’
visible, and the decp rich blue flashes out only in certain lights : such
is the eolouring of the maje. The [mg]e is “gmuylugm' aud duller
in appearance, resembling Euplea core, and no doubl mimicing that
well-known insect. It is n l'mrly large butwrﬁy. but there are two
seasonal forms,—the smallor appearing after the hot weather and the
heginning of the rains, the larger at the end of the rains. The sight
of this heautiful creature, as it opens and closes 1ts wings while hask-
ing in the sun, affords a brilliant. spectuclo, especially, as iz svery often
the case, when there are several seated within reasonable distance of
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one another. The male displays itself to the female in a striking
manner. The latter, while flying from one place of concealment to
another (for it is a shy creature us compared to the male ), is ususlly
pursted by one or two males who fly a foot or so below her, quivering
their wings to the full extent of their powers. 'Phis is evidently
done with the object of displaying their foveliness to the greatest
advantage. :
39, Hypolimnas mesippus, Linneus (420).  The male of this bul-
terfly resembles that form of the male of the last species which ap-
pears during the rains orat the close of the hot weather, though, as @
rule, it is much smaller. Tt is # pugnacious little insect, and has &
rapid flight. The female 1s very much larger, and at first sight ap-
pears o belong te quite another sub-family, for it is a close mimic of
that common butterfly Danais ehrysippus, and not only mimics the
common form, but the more uncommon ones which are known a8
2. aleippus and D. dorippus. . aleippus, has & pateh of white on the
bhind-wing, and 0. dorippus has the black patch at the apex of the fore-
wing, and the white macular band fnside it more or less obsolescent,
50 that the real ground-colour pervades the whole wings more than it
does in typical D. chrysippus. The female of H. misippus mimics these
Two unébmmon forms exactly, but is commeoner in these forms than the
type it mimics! Both the common form which mimits D. chrysippte
and the less common form which mimics D. dorippus, T have reared
from eggs Inid by ope and the same female, which was herself of
the D. dorippus type! I watched her s she Iaid her eggs and suc-
ceoded 1n securing four, three of which hatched, and produced spiny
looking Black caterpillars, very much like those of Junonia. They fed
on Portulacea quadrifida, a common weed, fond of garden paths. One
of the caterpillars received an injury just when it was turning inte
~ achrysalis from the boy who was attending them, pulling it down
from where it hung by the tail. He evidently could not undcristzm.d
why it fhould assumo such an uncomfortable position. Just when it
should have emergod and the colours and markings (which were of
& fernule of the common type) were visible it suceumbed. The other
::‘:’M ont all right and proved to be also females ; but ‘one ‘:;":
» f,(M“‘Itl!ntn's or D. ehrysippus type, while the other resembl"_d.ble.
: ppou.tnw. and had the white macular band faintly V57

1

>
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They were sacrificed to the cause of science and adorn my cabinet,—
examples of a most interesting case in which two different {ypes
were produced from one parent. The eggs were laid on the 16th
~October, and were hatched in three or four days. The larve turned
to chrysalides on the 7th and 8th Nov. and emerged on the 19th and
20th November. The remarks by Colonel Swinhoein Vol. I., page 169
et seq. on the mimicry displayed bys this butterfly, are most interest-
ing and well worth pernsal. The flight of the female of H. misippus
very much resembles that of D. chrysippus, and, indeed, it is, very
difficult to.tell which is which until they settle, when they can
readily be distinguished by the black spots in the centre of the hind
wing. D. chrysippus has three small black spots disposed about the
cell, whereas the female of IZ. misippus has only one large one.

40. Argynnis niphe, Linnweas (421). This is a regular « Fritil-
lary "’ as regards the general colouring of the male, but the female
is a more or less close imitation 6f Danais genutia, and in flight looks
very like the butterfly it mimics. = The male hasall the characteristics
of the typical “ Fritillary,” dashing about in flight, and fanning its
wings when settled just in the same sharp manner as do the  Fritil-
laries” at home. Tt has some blue marks on the margin of the hind-
wing, upperside, which serve to distinguish it from others of the
game genus. Underneath, the base of the wings is rosy, and it has
green and silvery markings like its English relatives. )

41. Limenitis proeris, Cramer (452). This is a very beautifu
creature allied to the “ White Admiral,” and has an elegant sailing
flight. It is fond of forests, and settles on the leaves of trees with
widely-expanded wings. The colours black, brown, and white are
similarly disposed as are those of the “ White Admiral,” Limenitis
sibylla. Below the chief colour is a delicate and pale grey. Some
specimens are very much paler than others, and the black markings
are replaced by brown ; those markings which are ordinarily brown
being paler in these instances. j

42. Athyma porius, Linneus (454). This also resembles the
« White Admiral,” but its flight is not quite the same. 1In this
respect it is almost undistinguishable from the black and white Neptes
which it also closely resembles in the colour and disposition of it;
markings, and which are placed in broad bands of black and: white,
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43.  Symphadra nais, Forster (478). This sprightly little butterfly
looks something like a «Fritillary ” in colour, but the red is deeper
It has a quick and jerky flight, something like that of the Junonie.
Its habits ave very much the same as J. orithyia and J. lemonias
and it is very fond of **sugar  and mhowa refuse,

44. Euthaliz lepidea, Butler (498). I have only met with this
species in Kilihandi, where it seems fairty common. It has a, very
rapid flight and is very- wary, though it can be caught by baiting’
with Mhowa refuse. Its colour is a dark brown with a. grey border
to the wings. '

45. Euthalia garuda, Moore (513). This isa dark brown butterfly
with a fow darker markings and whitish spots on the forewing of the
male and some larger white spots on the forewing of the female. It
is @ yery pugnacious ereature, but readily comes to Mhowa refuse. I
have caught many and watched more on the margins of tanks close to
the water where they descend fowards the middle of the day to suck
up the moisture. The caterpillar is a most extraordinary looking
. ‘creature, and bears long branching interlacing latoral spines. Though
such a queer-looking object and so remarkable, it is difficult to see
when seated in the middle of a leaf, because it is of a green colour
and the spines look just like the veins of the'leaf. It is a common
butterfly. The proboscis or haustellum of the butterfly, is. green.

46. Euthalia lubentina, Cramer ?517}. A darker brown butterfly
than the last which it resembles in shape. The underside has
numerous markings of a rich searlet, and it can easily be recognised
by this feature, Tt is fond of carrion, and a friend of mine inform-
ed me that he once took one scuted on & piece of meat in the Craw-
ford Market, Bombay City.

47, Pyrameis cardui, Linneus (520). This is the most ubiquitous
of bufterflies being found all over the globe except in the Aretic
rogions and S, America—our well-known and much-admired friend
the * Painted Lady,”—nnd surely one of the most lovely of all
butterflios, with its rich and yavied hues on the upper and tender
greys, browns, and rose on the underside.

48, Kallima inachis, Boisduval (551). This is the great * leaf-
”‘-,‘%J'—-ﬂnn of the most marvellous instances of protective  resem=

b in nature. The upperside is deep rich blue with an orange
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puteh on the forewing, the underside is as exact an imitation of a
dead leaf as could be made, The mid-rib, the veins, the stem formed
by the lobe of the hindwing, and the point of the leaf, formed by the
apex of the forewing being produced, are all there. Tt is mottled all
over with blotches and little splashes just as if the leafl was covered
with lichen or decay. TIn the forewing there are two clear spots,
in each wing, which coincidle when the wings are closed, asis invari-
ably the case when the insect is at rest, and actuslly represent holes
in the leaf ! Each butterfly is differently coloured on the underside,
and in a good collection you come across every variety of russets,
browns, greys, and faded yellows showing, as Mr.de Nicéville remarks,
“ g wonderful series of autumnal tints.” When the insect is seated
on the ground or on a tree, it is very difficult to suppose that it can
be anything than a leaf, and it is not until it is disturbed that one
realises that it is endowed with active life and powers of motion. T
have never tried it with Mhowa, but fancy it would come to it
readily enough. I came across it in Pachmarhi, and found it
fairly common down in the khuds and ravines about that charming
Nittle sanitarium.

49. Charaxes athamas, Drury (568). The fastest flying butterfly
T have come across. Its colours are black and yellow ou pise green,
the pale coloar disposed in u band extending from the point of
the forewing to the hinder angle of the hindwing. The colours
underncath are exquisite, with a sort of silvery sheen about them. It
is, in common with . fubius and C. imna, o very foul feeder.

50. Chayazes fabivs, Fabricius (570). The calour of this insect
is @ blackish-brown with yellow spots placed in a band across both
wings. It isa bold creature with a strong flight, but sometimes
fulls & proy to cuviosity. One settled on my boot once, and another
time another wanted to.seo what my tonge wus and. flitted -round it,
ns it went along, until it was eaught. -

51.  Oharares imna, Butler (577). This is traly a beautiful crea-
ture. The colours ave adeep rich chestnut with a velvetty black
border in the male, relieved in the female by a broad white band
across the forewing. Tt has the most powerful flight of any butterﬂy
T know, (while (. athamas has the fastest) and looks like a bird while
bn the wing. The female is larger than the male and wmuch ok
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conspicuous, because of the broad white band aforesaid. It is,
s however, u very foul feeder and greedily fond of mhowa, so much
s0, that it can be approached and taken by the fingers while engaged
in its meal. One year I took several of these and (. jabius and
a few C. athamas, at a Sirris tree, Acacia speciosa, which had a bough
injured in some way, and from which a juice exuded. Several other
kinds of insects, chiefly ants and flies, were atfracted by this juice,
and a number of the small green bee-cater, Merops pividis, the magpie
vobin, Copsychus salaurss, and the king crow or drongo shrike,
Buchanga afra, were attracted by the insects. The wings of
several of the Charaxes that I took had bits clipped out of them by
the beaks of ‘the birds. Toddy is also s good bait for butterflies,
after it has fermented a little. I was induced to try it after seeing
the attraction the Sirris juice had, and I found it very successful.

FAMILY 2, LEMONIIDAE.
SUB-FAMILY 2, NEMEOBIINE.

52. Abisara suffusa, Moore (614). A sprightly liftle creature,
very bold and not easily frightened. Tt hops and skips about the
leaves in a jerky, merry sort of way. Tts colour is a reddish-brown
with a few paler bars across its wings.

’ v

NOTES ON THE ECONOMIC BOTANY OF THE
CUCURBITACEAE OF WESTERN INDIA.
. By Dr. W. Dyyock. ’
(Read at the Society's Meeting on Tth July 1890.)

Or the seventy-one species belonging to this Order, described in
the “ Plora of British India,” thirty are found in Western India;
#nd as the time of year for observing these plants is now approaching,
a few remarks upon their properties and economic uses may not be
Without interest. The genus is divided by botanists into three

¥iz., Cugumerine, Orthospermee and Zanonie : in the first, the
ovules are almost always horizontal as in the cucumber; in the
veeond, they ure erect; and in the third, pendulous. All the plants
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which T have to notice, with one exception (Zanouia), belong to the
first tribe.

The genus Trichosanthes (#riz, a hair, and anthos, a flower) are
casily distinguished by their prettily-fringed flowers. Five plants
belonging to it are known in Western India: 7. palmata, T. divica,
T. nercifolia, T' cucumerina, and T. anguina ; the last is the well-known
snake-gourd (Parul, Mmutl:i; Padwil, Guzerathi), so much used as a
vegetable by Europeans and Natives. 1t may be cooked in various
ways : Europeans usually prefer it sliced and boiled, soas to resem-
ble a dish’of French beans; prepared in this way it bas a very
delicate flavour, and retains its bright green colour, except in the
cold season, when the addition of a little soda to the water is neces-
sary : itis also eut in short lengths and stuffed with minced meat.
The natives usually slice it and prepare it with onions and spices;
cooked in this way it forms a very tasty dish, to which meat may
be added. * '

1. excumerina (the Rdn-parul ov Kadu-parul, common on hedges
on Malabur Hill), appears to be the wild form of the snake-gourd:
the flowers are similar, but the fruit is only a few inches in length.
The whole plant i% extremely bitter and purgative like colocynth; it
is collected, dried, and sold in the bazars as the représeﬁftntivo of
the drug called®in Sanskrit Patola. The Portuguese have named it
Sabina (Savine), and the Duteh Kulpert. \\

7. dioica is not a native of the Konkan, but in Guzerat it occurs
in two forms—the wild or Kudva-padral and the cultivated or sweol
variety. The first is used throughout Northern India, Bengal, and
Guzerat as the representative of the Pufola or Patolaka of Sans-.
krit writers, which is so named from its fruit having the shape of
a “mussel shell.”” This resemblance is sufficiently obvious, the
fruit being from two to thAree inches long, oblong, acute, and fre-
quently slightly curved. In medicinal properties it vesembles 7', eney-
merina.  The cultivated variety is a favourite vegetable in' Bengal,
Northern India, and Guzerat ; it is free from bitterness, the smual]
fruits are stuffed with spices and fried or curried, and the young
shoots are dressed as greens. I have tried to grow the plant fyoy,
Bl‘llf-‘F‘l sped, but it does not fHourish in the red soil of Mal

Hill.
38

abar
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T. palmata is a large climbing plant with woody stems, often as
thick as & man's arm, which grows on hilly ground in the Konkan,
and is comimon at Mabableshwar; it is the Makakalz of Sanskrit
writers, who deseribe it @s @ Kind of gourd with an exterior resem-
bling an orange, bui with pulp like cowdung. Malakala is also a
name of Ganesha, the god of wisdom, .thc causer and remover of
obstacles, the son of Sivaand Durvati ; and this gourd is used as an
ear ornament (Kundaia) for the fignre of Ganesha or Gunpati,
which is dmessed up and reated in state in every Hindoo ho_us_e ouce
a year. At thie senson large quantities of the fruit are brought for
sale to Bombay. The fruit is also medicinal, and is smoked as a
remedy for asthma; when burut it gives off large guantities of
ammonia, It alko contuine a bitter purgative prineiple somewhut
similar to that of colocyuth. The Marathi name is Kavandal. The
green pulp in the interior of the fruil containg a colowring matter,
which lias more of the red in its florescence than chlorophyll, and
its spectrum shows a different arrangement of bands than is seen in
the ususl green calouring matter of plants. My | viend, Mr. Hooper
ol Ootheamund, sent some of it to Professor Michie Smith, and with
several other colouring matters it forms the subject of an interesting
paper Tatuy him before the Royal Society of Edinburgh.

1. uereifolia i u large climber with cordate strongly-nerved leaves
and ovate fruit.  As far as I knoy, it is not used in any way in
this part of Indin,

Lagenaria_culgariy is the bgttle gmml it ocours in two forms-—
wild and eultivated,  The former is known as Ay in Sanskrit,
and the Inttor as Kaduhumbi.  In Bombay wo oall the cultivated
vaviety Safed Dudhiya ov Dudliya Blopela. Tt is a much estecme
vogotable, and is best cooked as a eurry, cut in small pieces after
the country fashion. Served like vegetible marrow on toast, it is
" insipid, but a capital imitation of mashed turnips may be made from
it with the assistance of the fruit of Momordicn Clmr/; ntia (Kavela or
Karaln) to communicate the necessary bitterness, Both of these
gourds are obtainable at all seasons of the ypar. The bitter bottle-
gourds (in Marathi Kadutumbi) has the purgative properties of colo-
eynth. It grows fo a very large size, and may be seon in use all
over India us u bottle or jar for holding fluids, Very large gourds
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of this species are imported from Zanzibar, and are much valued for
making the Indian guitar or Tambure: they take n finc polish like
close-grained wood.

Of the three species of Luffa found in Western Tndia, L. egyptiaca
and L. acutangula ave yaluable vegetables; the vernscular names.
Ghosali, Turai, Strola and Dorki ave applied io both plants, but the
former is distinguished as (i-turai, (ilehi-dorki, Gilchi-phosali (on
acconnt of its superior richness), *and Matti-ghosalt in the south,
on aceonnt of its habit of limbing over trees, which it adorns with
its large yellow flowers far into the cold weather. fn Sanskril
Roshataki is a general name for this genus: it is derived from RKosha
“the cocoon of a silk-worm,” and alludes to the w.::y in which the
seeds are enclosed within a fibrous network. The Sauskrit nnmes
* Ghoshaka wnd Dalika appear more particularly 1o sppertain to
L. acutanguia. The two species of Turai are easily distinguished ; -
the fruit of L. agypliaca being smooth and that of L. aculangula
marked with ten prominent, sharp, lorgitudinal ridges. As vege-
tables these gourds may be cooked in various ways like the snake-
gourd, which has been ulready noticed ; but they are best cut in
transyverse slices, dipped in a ‘eveam composed of warmn spices and
gram flour, and fried in butfer or olive oil. - The sliced fruit may
also be added with advantage to fish omelettes, Irid

The fibrous ndtwork contained in the vipe frait of L. wgypticcs ix
ased in India as @ strainer, and is sold by Haropean 'cbpmigt.s and
druggists as a’skin-rubber. A wild form of L. aendangnia cb‘uu'm'm
on hedges has beon named L amaras it is very bitter, and has medi-
cinal properties similar to those of cologynth. Tt is known as Fidn-

dorki or Kadw-ghosali.

L. ochinata, in Sanskvit Devadali, in Marathi Doy * fary’s
gourd " and in Guzerathi Fupala-bi (& name derived from the Sans-
krit Vapa, ¢ Wc&ﬁhg." i allusion to the cocoon-like network in
which the seeds are enclosed), is used medicinally. T containe g
highly poisonous privciple similar to, if not idontical with, Colocyy.
thitin *0296 grain of which administered to n cat proved fatal in four
hours and twenty-five minutes ; it also contains Colacyntiin the bitter
purgutive principle of colocynths — The dangerons nature of this gourd
was brought to notice a l.(-\\' years ago by Pr. Kirlikar, when



290  JOURNAL, BOMBA Y NATURAL RISTORY SOCIETY, 1890,

“servant of his died with symptoms resembling those of cholera after
tuking a decoction of a single fruit as a purgative. The fruit is
about the size of a small nutmeg and thxckl) set with long soft
spines.

Beiitneasa cevifera (in Sanskrit Kushmanda, in Marathi Kolola),
bears a large pale green gourd, which has a great reputation among
the Hindus ; when ripe it 1s covered witls a waxy white bloom, and
is thought to possess valuable medicinal properties, and to be a spe-
cific for spitting of blood and other internal hemorrhages. The
frait should be at least a vear old before it is used for making the
medieinal confection known as Khanda Kushmandaka. The pulp is
seraped out and the watery juice, which exudes during the process,
“is preserved ; the pulp is then boiled in its own juice, strained and
dried in the sun; it is then fried in /i and again boiled in the juice
which was strained from it, until reduced tothe consistence of honey.
Sugar, spices and honey are now added over a gentle fire, and the
confection, after being well stirred, is fit for use. The dose is from
one to two tolas, This gourd is also used as a vegetable like Lage-
naria, and the pulp, after being boiled, is mixed with flour and
molasses and made into small lumps ( Vali, Sanskrit; Vadi, Marathi)
and friediy ghi or oil ; they are considered to be highly nutritive.

Of the four species of Momordien which oceur in Western Indis,
none are used by Europeans, but M, Charantia and It divica are used
as vogetables by the Natives. The fifst is the muricated fruit like
a crocodile’s buek ealled Karale in Marathi; it is very bitter, but
wholesome, and requires to be steeped in salt and water before it is
cooked. It tastes best when eut in trunsverse slices, dipped in & cream
made of spices and gram flour, and fried in butter. The Sanskrit
name is  Kavacella, and the gourd bears the synonym Kandiva or
“ gemed with arrows,”™ T have alrendy shown how it may be uti-
lized in combination with the bottlo-frounl i European cookery.

The softly spinous fruit of M diviea (in Marathi Kartoli or Karan-
toti; wnd in Sanskrit Valasa ov Karkotaka), when cultivated loses its
bitterness, and is in common use s a vegetable ; it s dressed like

AL Charautia, and is by no meuns to be despised. The frait of the
wild plant is bitter, and its tuberous roots, which are not bitter, are
nsed medicinally in howel complaints; and in the Konkan their er‘o
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is a domestic remedy for the inflammation caused by'contact, with
the house lizard. The root of the female plant, which often weighs
a pound or more, is of a yellowish colour, and somewhat like a tur-
nip in shape; it contains an alkaloid which is not purgative.

M. cochinsinensis occurs in the Deccan and South Konkan; it is
called in Sanskrit Karkataka from the resemblance of the sculptured
soeds, which are flat and sather more than half an inch in diamc_ter,
to the shell of a erab (Karka). In the vernsculars it is known as
Kalvol. The sceds, after the ghell has been removed, are fried and
eaten alone or with other food : they are considered 16 be good for
cough and pains in the chest; powdered they form one of the ingre-
dients of the hot stuff known as Jhdl in Bengal, which, mixed with
ghi, is given to women after confinement for a few days, and is sup-
posed to remove phlegmatic humours,

M. Cymbalaria, in’ Marathi Kddavanchi, is a small delicate climb-
ing plant with tuberous roots about the size of a walluut or less; these
tubers have been several times sent to the Chemical Analyser’s Office
in Bombay, as having been used to procure abortion ; they contain a
bitter glucoside, and a very acrid resin, and are highly poisonous.

Cucumis frigonus ogenrs in two forms; the smooth-fruited variety
(in Marathi Kétrel or Karit), has a very bitter fruit about, the size of
a small egg. At the time of the Devili large quantities of this fruit
are brought for sale to Bombay ; they are crashed beneath the foot
after the ceremonial bath #arly in the morning on the Naraka
Chaturdasi, or first day of the Devili, and the bitter juice applied to
the tongue,—a practice which appears to resemble that of eating
Nimb leaves on the Varsha-pratipada or New Year's Day. This
custom is peculiar to the Konkan, and I am informed by Dr. Bhanda®-
kar, is unknown in the Deccan. The fruit is considered to be
medicinal, and, when pounded or boiled with cow’s milk and applied
to the head, is supposed to prevent insanity, strengthen the memory,
and remove vertigo: it contains the shme purgative principle as
colocynth.  The other form of €. frigenus appears to be a semi-culti-
vated one; it is pubescent, und in the uunripe state is used us g
vegetable, when quite ripe it becomes sweet and tastes like o melon.
This gourd is called Takmaki in Marathi, and is common towapds R
end of the rains in gardens and cultivated fields,
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Cucumis Melo is the true melon ; it is the Batikh of Egypt which
wis so much regretted by the Jews in the wilderness; it was pulti-
vated by the Greeks and Romans. The melons ‘of Bokhara and
Persia are famous; the Emperor Baber is said to have shed tears
over a ‘melon of Turkistan which was sent to him in Tudia. The
Arabs, who also call it Ratikh, believe that it is one of the fruits of
Paradise. We do not meet with melong of this quality in India, but
a variety, wlilissints, much like & cucumber, is culfivated all over the
country, it is called Taceshi in Marathi. \ |

Q. salirusis the true encumber ; as this fruit is so well known, it is
hardly necessary to say more about it, but T may remark that the
finost flavored cucumbers in the Konkan are those grown upon hilly
ground ; the cucumbers of Malabar 11511, for instance, are miuch
csteemed in Bombay. To fully appreciate the flavour of a cucumber
it should be ecaten young with salt and pepper ouly.

The genus Citrullus, affords us the bitter, purgative colocynth
fruit, so common o1t the plains of the Deccan—in Sanskrit Indracarin
and  Vishala, and in Marathi Kiorurundavan ; but from this very
unpromising source have been obtained by cultivation the water-
melon; Cityullus vulgaris (in Mm-uthi Kalingad), and the. excellent
vegetable Fnows as¢ Dilpasand, which, when young and fresh, is
little inferior to the vegetable marrow. Of the water-melon we have
4 sweet angd a bitter kind; the latter is the Citrullus amarus of
authors, and has wueh of the propetties of the parent colocynth.
There are Many cultivated varieties of the sweet water-melon 3 those
mbay are much inferior: fo the produce of hot and
b as the coast of tho Persian Gull, where o slice of
minutes’ exposure 1o the hot air of the Garmii-

{hie most delicious water ice. This melon
 Tndian melon™ of the Arabs and the

© grown ahout Bo
dry climates, s
this fruit, after & fow
sir, is @ luxury equal to
i the II«(EI.'/:—rFII indd or

Iineduseanah of the Persians. v
Cucurbite maxind {s the common gourd ; C. masehata, the musk

telons and Q. Pepo, the pumpkin. These gourds are all caltivated
i India, 0. pcind i8 auid to bo A aotive of the Levant, and often
:yﬁ\hu, A afgimons €128, 240 1bs. are 00 rocord § it is the Potiron
R 46 Brenoh and the Ll Dudhiyt: Tdmarabhapula or Dhangr of
‘M‘Mﬁaﬁ, (. Pepo, which boars tho saane Luding names, is said to
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be @ native of Astrachan; and the vegetable marrow, C. orifera, is
considered by some to be a variety of it introduced from Persiu.
O moschata is our Ohibur or musk-melon.

The common gourd and the pumpkin are most valuable vegetables ;
the latter is much used in India by both Europeans and Natives: it
yields an excellent goup, alld mashied with milk or cream a vegetuble
dish whicl is always procurable. ePies are also made with it. he
natives of India dress gourds in varions wiys as a vegetable curry ;
they also make small pellets (vadi) of the pulp with flous and molasses,
which they fry in oil or butter, and usethe yonng shoots of €. marima
as greens,  This use of the shoots is mentioned by Pliny, but appears
to be now unknown in Europe; they taste much like turnip tops,
The musk-melon is very inferior as a fruit to the true melons.

Amongst the Ancients, pumpkins, mol‘onﬁ and cucumbeors were
considered to be emblematic of abundance and fertility, on aceount of
the numerous seeds contained In them, and from their having the
form of a belly without head or limbs; they wore also thought to
represent sensuality and stupidity. In Ttaly & fat stupid man is still
called * zucen, zucconé, eitrullo; and the French are fond of apply-
ing the terms “ concombre”” and “melon™ to such people. The
Marathas have got hold of the same mnotion, as they use the term
« Bhopulasuti¥ in the sense of gross, stupid, &c.; again “Bhopoladeota”
signifies o tomboy or hoyden—-and *“ Bhopaliya-rog,” Tony Lumpkin's
consumption—dying of fat.

Cephalandra indica, in its wild state, growson every old wall on
Malabar Hill; the fruit is bitter, oblong, and about two inches in
length. When ripe, it is of a bright scarlet colour. Tu Sunskrit «it
is called Vimba and Tundika, and in Mabratti Zondali, Tudian
hesutics are described by poets and story-tellers as Vimboshta, “red
or cherry lipped,” The cultivated plant has rather larger fruit,
which is free from bitterness, and when unripe, is & favourite vege-
table with the natives, The leaves ufford & deep green and perfectly
harmless colonring ntn'ttér. and the root iz used medicilmlly. .

The n-n?uiuin.g [{lu,uts belonging to this order are all medicingl,
and contain principles similar to, if not ideutical with, bryonin
hitter principle found in the European Bryonys, Bryoniy i
ie the Baju of Sanskrit writers, and is

a
‘ oI nioan
daaid to have been used in
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Vedie times to frighten away evil spirits 7 it is still known in Hindi
as Bajguriya or Baja beads.”  Another name for it is Ghargunart,
which signifies @ string of ankle bells, such as are worn by dancing
girls. These bells have vertical slits in them, resembling the white
vertical stripes on the globular fruit of this plant. In Marathi it is
odlled Karale-che-dole, crow’s eyes.” Towards the end of the rains
it is common on hedges, and may be found on Malabar Hill. The
fruit is about the <ize of a marble, red when ripe, with dead white
vortical stripes.  The DPatech, according to Rheede, call it Stitten, and
the Portuguese Nhola. Miukia seabrella is a very similar plant, but
with fruit about the gize of a pea and marked in the same manner.
1t is called Chivati in  Marathi. The Sanskrit name Ghantali
(Ghanta-li, a row of bells) appears to be applied to both of these
plants, as well as the name Ahilekhana, “ marked like a snake.”

Zelweria wmbeilata (in Marathi Gometta) is also a very common
plant on hedges, with oval red fruit about the size of a pigeon’s egg.
The tubers are used medicinally by the natives as an ingredient in
Paushtiks, “ strengthening confections.” The Dutch eall this gourd
Karlingen, and the Portaguese Pepindio do pata, * Goose’s cucumber.”
The tubers of Rhyncocarpa feetida are used in the same way ; it may
be dis(ingmsuul by its ovoid, rostrate fruit.

Corallocarpus epigea and €. conoearpa much resemble one another,
with ~slender climbing stems, lobed leaves, very small flowers, and
beaked fruit. The root is an enormous tuber, sometimes weighing as
much asfiveor six pounds, and shaped like a tarnip. It is medicinal,
and is sold in the Bombay bazars under the Guzerathi name of
Kadvi-nat. These plants are called Sivalinga and  Mahadeva in

Marathi,* and in Sanskrit, Chhilihinda, Patala-garuda and Mahamula

or ‘“ great root.” , :
Zanonia indica is only found in the Southern Konkan, 1t has a

enriously-shaped fruit like 8 candle.o.\:tiuguisher, which the Por-
tuguese call Fruita handoliera from 1S resemblance to the leather
cuses called bandoleers cach containing @ charge of powder of which
every musketeer wore twelve suspended by a shoulder belt. The
.D\gwh name is J\r{",l_,‘-[f)/[, In Sunskl‘it and J“mﬂli it is (.’(l“t‘d

Chirpotau, and is used medicinally.

(7(|n~ frnit

* fn allpwion fo the forpi U
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The seeds of the Cucurbitdces, when freed from their husks, afford
a bland edible oil ; even those of the colocynth are eaten in time of
scarcity. They contain 48 per eent. of fatty oil, 1§ per cent. of
albuminous substances, besides a small quantity of sugar.  The sceds
of the cucumber, melon, water-melon, and hattle-gourd or puripkin
were culled by the Ancients “the four ¢old cucurbitaceons seeds,”
y and were considered fo be cooling, dinretie, and strengthening
These four cold seeds are still sold in Indian bazars decortieated

ready for use. '

The oleoresin of pumpkin seeds obtained by exheusting the
powdered seeds with ether is a thick red liquid, which is given in
doses of one to three ta.ble-spaoxmful as an nuthelmmtac. it must not
be confounded with the expvossed ml w}ucﬂ: s mart.

."_..
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LIST mr rm\:.wdnm nv'mannms

By Laosen ne NicaviLLe.

Brrow will be found s list of the butterflies collected by, Lieut.
D. Thamson, of the 28th Pioneers, in Chin- Lushai country during the
" expedition in theold weathier of T889-90. Thes specmm;gg have been.
pressnted to the Bombay Natural History Society.

Family NY MPHALID®. - »
Sub-family DaNaiyz o
1. Danais tytia, Gray.
2 o  sepfentiiomis, Butler.
% . chryeppus, Linnmus, ot
4y gewntia, Cranibr, -
5. Bupiea rﬁuddmdm Fubﬂmhu.
6. . mdamus, Liﬁnedt“« L1
7 .  aleathot, Godart. et |
! Sub-family SATyRIN &
8. Mycalesis sannitana, Moore.

! 9. . mineus, Linnaus,
59

o4 . YN
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10. Lethe sinoriz, Hewitson.

11. » dyréa, Felder,

12. s vindhya, Felder.

13. s mekara, Moore.

14. ' Ypihima philomeia, Johanssen.

' Sub-family Morrmiye.
15.  Enispe enthymius, Donbleduy. :

Sub-family Nymemavina.

16.  Ergolis mervione, Cramer.

17.  Euripus halitherses, Doubleday and Heywitson,

18.  Celhosia cyane, Drury.

19. 5 biblis, Drury.

20. Cynthia erota, Fabricius.

21. Apatura namouna, Doubleday.
22, »  parysatis, Westwood
23. Hestina nama, Doubleday. ~
24. Preels iphita, Cramer.

25. Junonia atlites, Linnmeus.

26. o lemonias, Linneus.

7 o< . hierta, Fabricius.

28. Neptis kamarupa, Moore.

29, ys ‘wsoma, Moore.

30, ,  ophiana, Moore,

31. ,,  mandina, Moore.
‘89, Cirrhochroa mithita, Moore.
33.  Pseudergolis wedah, Kollar.
34. Stibochiona wiced, Giray. I .
35.  Parthenos gambrisius, Fabricius.

36, Limenitis daraxa, Doubleday and Hewitson,

procris, Cramer.

37‘ EH]
38. Athyma selenophora, Kollar.
39. ,, cama, Moore.

s 40, Buthatia franciw, Gray:

41, !ep 1dea, Butler. :
Ménétriés,

Cramer.

3
N appiades,

A3, Bymbrenthia hippoclts:



45.

46..

47.
48.
49.
50.

G2,
63,
64,
65,
66,
67.
68,
69,

70,
7l.

LIST OF CHIN-LUSHAI BUTTERFLIES.

Symbrenthia  hypselis, Godart.
Cyrestis thyodamas, Boisduval.
s  risa, Doubleday and Howitson.
Kallima inachis, Boisduval.
Doleschallia polibete, Cramer.
Charazes afhamas, Drury.
w  aristogiton, Felder.
y  pleistornar, Felder. %
Family LEMONIIDE.
Sub-family Lapymirsis s
Libythea lepita, Moore.
Sub-family Nemeosiiy ¥,
Zemevos flegyas, Cramer.
Abisura neophron, Hewitsor. ,
A Family LYCENTDE,
Pithecops hiylar, Fabricius,
Oyaniris marginata, deNieéville,
Curelis bulis, Doubleday and Hewitson.
Tierda epicles, Godart.
Rapala renophon, Fabricius. . .
Polyommetus beficus, Linnaus,

Family RAPTLIONID.E,

: Sub-fammly Pierixe
Hebomoia glaueippe, Linnweus.
Prioneris thestylis, Boisduval.

Appias hippordes, Moore.

Terias hecabe, Linnons.

Lrias pyrens, Linnwens:

Hiposcritia indra, Moore,

Catopsitin erocale, Cramer,

Huphina namea, Moore, :

Mancipivm canidia, Sparrman.
Sub-family ParirioNive,

Leptocirens méges, Zinken-Sommeor.

Papilio dasarada, Moore.
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72. Pﬂp‘“‘(’ aneada, Dmlbleday.
73,0, " paris, Livnens,
T4. " &(islor, Westwood.

70:5 S . andi iphates, Cmmar.. :

76y W ~'.dwm-ﬁa.:5innm | -

Ti. ., protenor, Crumer. y

78. . . rhelenor, Westwood. .

9.~ L philkrenus; Gray: 7 : $ s

80. ., sarpedon, Tinrseus. AN 4
AR cpat mutolochsm. Fabriciuz. "

82.
. 83.

. m"adm, Moom.
w  macarens, Godart.

Family HESPERTIT A,
WS4 Badamu eeclamationis, Fabrastus,

. 4 BOOK NOTTOES.

FLIES Qmmm. BURMA AND CEYLON.

' h
-’ﬂﬂmv Indiat, Burma and: 0&!0». dealing wit
e e V"“?-'ﬂ@mdmh, Mejor G- F. L. Marsball

e : ’;’Wﬁt bad Lealth, to yetire fré the work. 'n':
%hmh,!ia  p the charwote, for ' ansparing mnmg'-nm esteb
; Mﬁb) ﬂm &\;‘%J.'\ ‘.:1';#?.‘.".‘.; w\ﬂ:w aof mul 2
mgw .odhﬁo _\. o ‘:ET[F".;‘. ‘,;<r ", u;: s sl e ]
'mu’mm M 4,‘ ot unertod « 1“‘ SR
E‘ *lli&(f ,tg 1-( v o ect to mue
','NU ” . BY ',mﬁitunn

euhr)oﬁa Wk kind ofmmw am W Mimb. w.- o thal deseriptions,
wa-‘ia‘-‘.otmma.mmm vareties are rushly given o the

,'wﬁd. and the lepidopterist finda his time Josw oseupted with exploriog the.

"“‘"‘!"Of butterflies than the eerors and absurdities of meo. That

Mr, do Nicéville, befare be could write his' book,, shold have o work kis ‘way
through tons of rabbish wis irvitable; but it scatcely peeme necessiry that he
 should take his venders with hie.  Take, for onmpl?’!hegmﬂ' Curetis. Agreeing

with Hewitson, Mr. dis Nicdville belioves that there nre but two species, Sulis and

thetys, neverthelesy fe describes thirteen, soven of which have Mr. Moor; for
thewr godfuther. 'l‘bequmuon is tot whether My, Moore or Mr. de Nicdville i»

-
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right : both may be wrong. But’ Mr. de Nieéyille 1s ao suthor, not merely an
editor, and Lis task ix to exercise his judgment and give us the result. If, for the
sake of leaving out nathing, he felt himself obliged to notice the cleven species in
which he did not believe, he might have relegated them to the région of small type
foot-notes, or dismissed them with n reference to the jonrnuls in which the original
descriptions might be found. However, he has always stated his own’ opinion _
clearly, and the fact that he has, in deference to the opinions of older entomologists,
given a place to descriptions of sapposed species, in the distinctness of which he
could not himself believe, tends to dissrm®riticism, No serious attempt can” be
made, in this brief notice of the book, to judge between Mr. de Nicéville and those
from whom he differs ; but it is safe to say that u gréat many eves of the species
which he retains must go sconer or later (probably sooner). Under the genus
Amblypodia, for example, he gives descriptions of seven species, himsell bolieving
in only two ; and as we glance over these sesen descriptions, we notice that in every
one the underside is deseribed definitely, as if it was always the same 10 each spe-
cies. Now any one who has lived among butterilies of this genus knows that they
are ns variable on the anderside as Kalliows : no twa are alike, It is charitable
to suppose that Me. Moore and Mr. Grosa Smith did nob know this when they
fluated new species on the strength of “single specimens not even sexed ; but those
who do will naturally rogard the seven species of Amblypodia with suspicion,

Next to its completoness its necuracy is the mwost remarkable feature of this
‘book. When the number of refersnces anid scientific names, and the opportunity
which these afford to tha ** printer’s devil” are consudered, $he correctness of the
text seems simply marvellous. It is matter for pride that such printing can be
done in Tndia, but of conrse every woril of the proofs must have Loen corrected by
Mr. de Nictville himself, or some competent entomulogist. The illustrations, too,
are a3 good as any wo haye seen, the colonred plates by Messrs. West, Newman
and Co. being particulusly lifelike.  In wniy respeets this volume testifies to the
advance which has been made in our kvowledge of Iadian buotterflies since the
former volumes appeared, The nobes on habits, distribution, &o., seem Th-every
respect more complete and trustworthy, and many will be :urpt!;ed_ as the unmbcr
of species of which Mr. de Nicéville is able to give u complete hfe history. Some
of these histories are very interesting and well fitted to stimulato further research.
The Lyowuida, thoagh small, are in magy respects the most f","i”'-‘i“ﬂ of all
butterflies, nnd we may configlently predict that this qum_e will give 2 great
jmpulse to the study of tham.  Mueh remuins to he done.* Since this volume was
in print, Thuduka multicaudata, sn extremely rare species, found hitherto only in
Burms, has been caught in Cannra. All the gpo‘ri‘them caught before were
ferles, and the Canara specimen was of the aame sex, 5o the male remains to be
discovered. T eonclusion we note that Mr. de Nieéville hopes to bring out the
pext volume on the Pierida, in much less time than was needed for the Lyeanids .
Then the Hesperida only will remain, and o that family those who wish 1o hel

in the work should turn their abtention botimes P
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NOTES ON OATES BIRDS OF INDIA.
7 Part 11, g
Tuw interest in Mr. Oates’s work will be felt beyond the limits of the Avi-
faunn on which he writes, for he has put forward some new and original notions
for the classification of the Passerine birds, n subject which will attract the atten-
. tion of Gmit«hologilts all over the globe. Of this new attempt to re-arrange the
Passerine birds, we feel very much s we have felt with regard to all similar
attempts of the last twenty years. Each one leans o0 much on a single character,
but rach adds something in the way of a”brick ot two of information towards the
building up of & natural classifieation of Passeres. We are beginning to doubt,
however, whethor we shall ever arrive at a really natural classifieation, and certninly
we shall not get a linear one. ‘Phere seems to have been too much endeavour
to thrust odd genera into families, in an attempt to make them fit in somewhere,
and we shall really only be able to generalise when we know cverything ahout ol
the leading genera, external contour, osteology, myology, nesting habits, colour of
eggs, &e.  No character can be considered too mllimportaht, all must be weighed,
and then we may hope that, by & combination of knowledge on every minnte point,
we may arrive at some satisfactory conclusion. Nomenclature now troubles the
ornithologieal world much less than classitication, and it is time that a detailed
'scheme was prepaved for submission to n competent international committee, and
discussed at a Zoologieal Congress. The smprimatur which is given by the annual
meetings of the American Ormithologists’ Union to the status of various species
in the list of North American bieds is an admirable institution, and a committee of
the B.O.U. might do usefal work in the same way. '

= The question” wWew arising is; whether systematists are nob walking ina wrong
direction, when they feel bound to place their geners in some well-known family :
as, for instance, Mr. Oates has donein the present volume with Zosterops. The
liability to d) this is sure to be stronger when the writeris dealing with the birds
of one region only. Zosterops, us represonted in the Tndian region, only exhibits
a paltry five species out of the eighty of which the genus is composed. Then, again,
has not too much stress been placed on single characters, such as the pumber of
primary quills, the shape of the wing, &7 The concave Timeliine shape of the
wing, which led Mr. Seebohm to diseard Cisticola from the Wacblers, is reckoned
of little worth by Mr. Oates when the spring moult is found to be common to both
groupsiof birds. Not that we are disposed to quarrel with either of these views ¢
they are merely part of ‘the geouping m which we areall engaged towards the
accomplishment of a natural system; but let us see what resnlt follows from the
adoption of Mr. Oates’s characters, . First of all he recognises the two great groups,
Aeromyods and Mesomyodi,  With this we are most of us agreed. Then he sepa-
rates off the Larks on account of their sentellated planta tarsi, u striking character,
and the Diceide follow on account of the serrations in the tomia. Then the nine-
primaried birds go on oné side—Hirundinide or Swallows, Fringillide or Finches,
and Motacillide or Wagtails and Pipits. OF the ten-primaried Passeres, the Sun-
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bivds (Nectaviniida) nre placed on one side beeanse of their tubular and extensile
tongne ; and the other families are divided according to the character of the nest-
ling plumage.” Dr. Shufeldt his recently written s paper on the ostcology of
North American Passeres, from which we gather very few crumbs of comfort; and
we doubt whether any great differences of structure are going to be discovered in
the families of Passeres, all of which seem to be built on ove type. Tac study,
however, 18 too much in itsinfancy for us to know anything yet for certain.

With regard to the nine-primaried birds, all of which we have deseribed in the.
British Museum * Catalogue,” ean any siaturalist venture to say that there isany

" real natural affinity between Swallows and Finches, or between Finches and Pipits,

or hetween-Swallows and Wagtails? They seem to us about as :listinc‘ from one
another as nny families of birds can well be, and if their proximity in the system i3
due to their having all of them nine primaries, then this character cannob be worth
much if it leads to such a result.  Inourarsangement of Passeres in the “Catnlogue"
we began with the Cortvide as the highest type of bird in our opinion. " Since
that date {1877) our knowledge of Passerine birds has been enormously increased,
and, although our idea of the high posijion.of the Corvide has been upheld by Pro-
fessor Ncwton. De. Shufeldt, and other nntunhsts, it is for the very reason that it
is a perfect type of Passerine bird the: the Raven ought to be placed in the middle
of the systen, but not at cither end.

Thus, supposing that the Corvide, as represented pnnczpully by the genus Corpus,
be admitted, for the sake of argument, as the h;ghesl type of Passerine bird, in
what relation wounld the gther formilies stand towards it,"if we try to illnstrate
their natural relationships by a table?

Accentorid o oedinide
4 < Turdidie—Sylviidae
Cinelide Muscicapidae
TroglodyAdue Timeliide
Diesuridio
Paradistidee Avtanmdoe
> Corvidme Oriolide
Ptilonorhynchide Eulubetide o
B? Sturhidm
Ampelidse Diceidie—Meliphagidie—Neetoriniide *

* Regulidmw—Paride )
Certhiide  Laniide

Muiotiltida: Yireonid
Crerebide
Tanagride Motneillide
Alandidee
Ploceidu

Icteride Pringillide
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From the foregoing table it will be seen that wo ednsider that there are three
main groups of familics, which may be considered as really related more or less infer
se. First, the Thrushes or Turdiformes.  That the Turdida and Sylviide are
closely interwoven no one will deny, and we must place the Cinclide near the
Turdide, though their nest-building habits and their want of rictal bristles lead
towarda the Wrens. Other families may be ultimately added to this Troglodytine
group, such ns Mimide, Myiadestide, &c.; but thatthe threcleading forms of
Turdine familics, viz., Thrushes, Warblers, and Flyeatchers, are well characterised
seetas to be as jpeontestable as the fact that they are intimubely related.

Another group of birds of which the relationships are ohvious seems to nsto
consist of the Crows, Starlings, and Paradise-birds. Starlings ought not to be
divorced far from the Crows, hath being Ambulatores, and further conneoted by
Heteralocha, FPodoces, Pyrriocorae, nnd another generar Mr. Qates’s family
Ealabetidee can lead from the Sturaide to the Oriolide. :

The only other assembluge of birds which ean spparently claim united affinities
are the Finches, which coalesce with the Tanagers on oue band, sod with the
Weaver birds on the other, and these sre not far removed from the Hangnests,
Teteride.

All the other families of birds seem td stand moreor less iyolated. The
Hirundinide are decidedly a family upart, their nearest relatives being apparently
Muscicapider through sucheforms as drfomyias, ]

The Ampelide have no very near relations, as far as we ean judge, bat Shufeldt
places them between the Landider aud Hirundinide,

The Laniid= also stand by themselves ox the centre af o cluster of families, which
are, however, none of Lhem absolitely conneered at the present day. The Shrikes
uppronel the Paride through Falewnoulus, and on the other hand the Vireonide
eannot be far off, though, according to Shufeldt, they show great affinity for the
Mumiotiltide. '

The Atamide have apparéntly no close relations, Mr. Ontey puts them ns s
sub-family of the Laniida, ‘ ' L

The Paride are intermediate between the Laniide nnd the Certhiide, and we
sliould not feel inclined to scparate the Nuthaclies as a distinet family from the
Paride ; but thisis a small matter, lnd' they can he M A fnnu:ly between the
Oreepers and the Titmice by those who cfm-ider them worthy of a distinet posi-
tion.  Dr. Shufeldt inclines to the latter view. oy
The Regulide are b ting family, but it seems econvenjent to keep them distinet,
near the Paride, with inclinntions towards the‘ Syleiide,

The Maiotiltide oceupy the ssme position in the New World that the Syloiide
doin theold, but beyond this they do not seem to be nctually related, snd they
are more nearly conneeted with the Certhiide through Mniotilta,

The Carebide appesr to us to constitute a sepurate family vomewhat inter-
wedinte betwoen the Cerfhiide and the Tanguride.
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The Dicruride ave another rither isolated family, somewhat Muscicaping, some-
what Laniine, and yet showing a slight affinity towaeds the Orioles.

There remain, therefore, only the Lurks and the Wagtails, both families standing
somewhat apart, but we believe that too much has been made of the scutellate
planta taysi of the Larks, and that they nre vea ly closely allied to thg Finche
through the Buntings, and especinlly conneeted by Plectrophenny  of the lEm-
berizide and Ofocoris of the Alaudide.

The Motacillide, with their latk-shaped wing and their lark-like nesting habyts,
onght not to be very far from the Aloiudide, though with affinities poimting to the
Sylviide

Dr. Shuofeldt, in his recently published * Contributiops to the Comparative

Osteology of the Families of North' American Passeres,” has arranged the latber in

the following order : —
Order. ‘Subsorder. Families.
L CIADBLOTEE arevesesssesioses 1 Pyrannidie:
2 S L ] (%rnhdﬁt'
} 5. Ampelidne
' 4. Himp:ammu )
e R i ittt
1l
¢ ; | 7. Virconidw
8 Motacillidie
9. Sylviide
E 10. Cerebide
Savneasanenrenietens { Osculcs B TR LLE TN, ll. nnlohlndm

X 12, Cinclidm

Passertsie

13.
14.
15.
16.
17.

18,
19,

St
urdide
Paride
Tanagrido
Fringllide
Teteridin
Sturnide

L [ 20. Corvide

Now, it is difficult enough at any time to arrange families of birds in linear-
sequence, 50 as Lo preserve 4 correet hotion of their ntural affinities, because, how-*
ever casily ove may commence the order, n sudden stop must ensue when the limits
of natiiral groups are reached, and & fresh start must be made.  This must be the
case, for instance, when we came to n family fike the Syleiide, which have many
close ‘allies, and eannot stand in the linear system between more than iwo of them

We propose the following Tinear. ummgcmmlottht families oF Oscines, ng the
hest COMPromise whiclt has suggested itself 0 us.

1. Corvidm (Orows). o, Aﬁnmndm (Swallow Shrikes).
2. Paradisiide (Birds of Paradise). 7. Dieruridu (Drongos).
prilonorhynehide ( Bower Bieds), 8. Oriohidwe (Ovioles),
3. Sturnidio (Trae Starhngs). | 9. Teteride (Hanpmosty) |
5. Bulabetids [ Tree Starlings). 10. Ploveidm { Weaver Birda).
)
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11. Tanagndwe (Tanagers) 24 Ampelids (Chatterers).
12. Carebida (Ameriean Creepers). 25. Vireonidm {Greenlets).
13. Fringillidme (Finches). 26. Sylviide (Warblers).
14, Alandide (Larks). 27, Tordide (Thrashes).

15. Mtacillida (Wagtails and Pipits). | 28. Cinclidwe (Dippors).
16. Muiotiltide (American Warblors). | 29, Troglodytida (Wrens).

17. Certhiidwe (Creepers). 80. Accentoridm ( Accentors).

1¢. Meliphagidwe (Honey-eators), /31, Timelidm (Babblers).

19, Nectarinids (Sun-birds). 32, Pycnonotidw (Bulbuls).

20. Dicerdie (Flower-peckers), 93. Campophegide (Cirekoo-Shrikes),
21. Parida (Titmice). - 34. Musdcicapide (Flycatehers).

22, Regulidee (Gold-crests). 285, Hivundinide (Swallows). 4

23, Laniide (Shrikez).
As with Dr. Shufeldt's arrangement, o with ours, there are one or bwo awkwardly
placed families. It s annoying to have to sepamte thé Paride o far from the
Certhiida ; but we do not see where else to put the Meliphagide. The Sturnide
too, are further from the Crows than we should prefer to sec them; butil we
begin with the Corvide, which we think it-is desirable to do, the transition to the
Puradise-birds seems natural, and thence the way is ensy through Xanthomelps to
Amblyornis. Then eomes a break, for we do not think that there is any real
affinity between the Orioles and the Bower-hirds, and the Stursida como here as
the nearest position availsble in the vicinity of the Corvide. Recognising the
wonse of Mr, Oates’s fumily Eulabetide, we can pass by way of Calornis to the -
Oriolider, w3 *“=nce to the Artamide nad Diorurids. It wonld not surprise us
if, when the ostoology and anatomy of these two last families are worked out,
they are taken completely away from their present position, and placed nearer to
the Muscicapidee or the Lanside. At proseift we do not know any better place to
put them. That the Orioles of the Old Warld and the Orioles of the New Wocld
shouli come somewhere near each other is ennvonient, and then the passage to the
Weavers, Tanugers, and Finches is easy, but the position of the Carebide does
not guite please us. The lntest exponent of the group, Dr. Sclater, considers that
they are related to the Tanagrida on one hand and £ the Certhiide and Mwin-
ﬁlli:la! on the other. Dr. Shafeldt places them next to the latier fumily, and it
may be that their Muoiotiltine will over-ride their Tanagrine affinitics. We bave
already alluded to the connection between the AMlandide and Fringillide by means
of the Horned Larks and the Snow or Lapland Buntings, and by placing the
Motacitlida next in order, we can proceed to the Maistiltida by way of Siwrus
as Dr. Shafeldt has pointed oat. From Mniotilta to Certhin seems an easy
travuition, und then, no doubt, we pught to go the Nuthatches and Titmic,
Hut we can find no more convenient pusition than this for placing the
Metiphagide and the Neotariniide, and the thread of continuity is once more taken
i by Whe Diceidir, which form a good connecting fink with the Paride by way of
Prowockilus, Pasdalstus, but sbove all by Orescharis, ¥rom Parida to Lavidae
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the rond is bridged by Faleunculus, and probubly here will have 10 come some of
he nberrant Liotriches, which are most puzzling hirds to locate. We follow Mr.
Oates in placing them as Timeline birds, but both our family Timelfide of the
“Catalogue” and Mr. Oates’s family Craferopodida bave too ample limits.

The Vireonide, nccording to Dr. Shufeldt, are more Muiotiltine than Laniine,
and the importance of their form of hill hag been exaggernted, while the Laniide
have got such remarkable osteolggieal characters, that Dr., Shufeldt bas put them on
the boundary of Puasseres. Mr. Oates, for quite other characters, also puts tRem
far from the Paride.  Whether onr position for the Shrikes is natural is a fuir sub-
ject for discussion, our chief ohjection to it being that it sepdutcs:lu:‘Syloiida 50
far from the Maiotiltide in the linear series. Oace, however, that we have prssed
this break in the natural order, and we arrive at the Swleiiday, the affisities of the
Turdide, Cincliiw, and Troplodytide are evident, the Accentors are probably rightly
placed in proximity, and the Timeliide in theiv compreliensiva sense follow.  The
affinities of 4ome of these birds with the Muscicapide nre eloser than would be
imagined, but Mr. Oates’s favourite chagicter ol the wputted young is of great e

in determining the limits of these by fawilies. )
. i R BuwpLies Sianre,

—Tpe Pield, 12th April 1390

MISCELLANEOUS NOTES
I PAINTED SANDGROUSE NEAR BARGE «.

O~ July dth | 2ot a pnir of common Sandgronse nenr Sikundarpur village,
sbout three miles east of Baroda, wyd shortly nfterwards put up two Sandgrouse,
which proved to be painted, not common, Sandgmns‘e. Next day six more were.
goen and some shot near the same place. This is the first time 1 have met the
painted Sandgronse west of Champanie. 1t is common at the foor of Pawsgadl
hill, and in the summer may be seen at dusk—it is crepusculnr=drinking bt the
Vada-talno beyond Champanir.  The birds shot on the Oth and 7th at Baroda wers

on an open plain with, seattered bushes.
H. LItTLEDALR.

Baroda, July 1390, .

Il. THE GADWALL_AND BLUE-BEAKED BOOBY.

YesrerpaY, 15th June 1890, a shikari b;ought me & yenrling femule Gadwal
freshly shot. It had appurently suffered some injury to one wing, which myy
bave prﬂcnu-d its migration, hut wss quite fal nnd woexeellens eondition fuy

tlie table.
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' On the same day T saw o storm-driven specimen of Sula cyanops, the Blue-
besked Booby. It is not uncommon for these birds to be brought up here by
south-westerly gules and caught by hand.

- b W. F. Sixcratg, Bo. C.S.

. Alibag, 16k June 1890,

2 3. A TRAIT QF TEREDITY.

Ix June lust, at Chikalda, T took three young bulbuls of the eommon kind

two or three days after they were hatehed out, and brought them up by hand.
They had consequently no acqueintance with theiv mother o her ways, Shortly
after these three birds were fully fledged, and able to hop amd fty on to their
perch, two of the voung of the white-throated crested bulbuls were bronght to me,
and put by me into the snme cage as the other thvee.. I continued to hand-feed
all.  Suddenly one day a famale of the earlior lof, after hier own appetite wos satis-
fied, and before I had attended to the two junior ones, who were vigorously
attracting my attention, taking what T gave her, fed first one and then the other,
and from that day has gone on feeding them just ss their natuval mother would
have done, and as if she herself hud yeurs of expericuce and had brouglhe up
numerons families.

The traik seems to me sufficiently curious to note in the Journal.

Personully I am not aware that a fact of the kind has been ohserved hefore,
though 1 dare say it has, for there is little, if anything, new under fhe sun.

—

© Kessern Mackuyzie, Colonel.
L

Amraoti, Burm;, July 1800,

4 EGG-LAYING ANIMALS.

Ar the President’s Soirée at the Royal College of Surgeony, held in Loudon
on 27th June, by far the most interesting exhibit, =0 faras 2oulogists are concerned,
was that of Mr. W. IL Caldwell, of Cambridge, who, it will be remembered, was
sent ont by his Univenit)‘ to Australin to study the life history of the Ornitho-
rhyuchus and Echidns, and trace the development of the y"“"g}pf"“g" all stuges
Jroin the eg2,

The Ornithorhynchus builds o nest st the egd of one of ‘the subferrunean
burrows which start from the water hole in whiclr the snimal feeds. The eggs nre

‘ ~ two in nomber, and are sat upon uutil hatehed, when the YOung, measuring barely
Lis ﬂg"t—qurbm of an inch in length, at once begin w lap the milk supplied by the
_ tnmmary glands of the mother. : '

. ’ -y hhmw‘ lagw, as a rule, only ones egz, and carries it in & pouch formed by
sERut of, "f"}‘ surrounding the mammary glands, T'he young animal romains in the
: Aor miny weeks, :

liwell's “@r_itfg. showing seven stages of development, inelided (1) egrt
?@" ffgﬂ: the aterns, showing the meroblastic soguentation A the

ofh
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stage of two furrows, with four sezmentation nuelei, the small cirenlar white spot

being the embryouvie area; (2) older egg of Echidnn, from. the utérns, whout the

stage of u two-day elick ; (3) still older egg of Echidna, from the uterus, equal to
a four-day ehick ; {2 and 5) have ingreased i size by absorption of fluid from the
uterine glands, ns in the higher wammalia ; (4) laid eggs of Ornithorhynehus und
Fehidna; (5) recently hatched yonng Echidus, with remains of shell, foand
together in the mother's poneh ; ‘and (7) older stages of Echidoa

The adult Ornithorhynchus possess o duck-like bill which is destitute of teeth,
althongh, until the animal is hulfsgrown, it possesses true teeth (fwelve in wumber)
which disappear as development proceeds,  They ace lost by shedling, their plice
being taken by horny thickening of the gum which precedes the shedding.—7The
Field, Stk July 1850, !

*A PANTHER CHASING A NILGHAL

The following is, I think, worth recording s it mm_tmu:-mi exceptional method
of hunting, which the Panther is ocensionally forecd to adopt, LEIRY

In August last, T was asked by the Zatel of a village in the Amraoti district to
accompany him one evening to s forest anursevy of ;onng-bmboo,shoots, to nssist
in killing & large bour which nightly visited the place and did impense dumage.
We waited for some time, when just as it wis getting dark, we heard the short
guttural sound of a Punther and heavy footfull of some runtiag animal. The
noises came nearer and uearer, until a Nilghai and o Panther could be distinetly
seen ngainse the sky-line, the former being chased by the Istt .. The Nilghai
kept moaning, ang was evidently inan abject state of fear.

The two ran round in n eirele of about 160 yards diameter within 30 yards of
where we were standing, and passed us twice, both of then making their respective
paises. They then disuppeared, but I have reason to beliese the nilghui got
AWNY. :

I was o interested in the sight that 1 did not think of firing, but it would have
been an exceedingly ditficnlt shot in the dusk.

J. ML COODE,

NaGeen, CL P,
Angust 1800, )
»

6, THE PROTECTIV# COLOURING OF CHRYSALIDES,

It is well known that many butterfiics and moths in their lurval ang imngo
states imitate and nssume the forms and colours of various aniwals and thines for
protective purposes, but thongh only hinted at. it does not appear to he y,;,m““
that in their chrysalis stage also an AlLWise "Providenee has gifted them with

e means of eluding discovery and escaping detection, therely completing thie
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chiin of wonderful similituwde from beginning to end.  The hint above referved
to will be found, so far as I know, only in the Butterflies of India, where it is
stated that the chrysalis of I, chrysippus assumes two forms, the one being
green, its normal color, and the other a delicate pink, from which it is inferred
that thé Itter colour may be due to its baitating the tint of the buds and flowers
of the féod plant, which are pink.

Unless there be two well-marked and constant varieties of these pupm, which
1 doubt. the hypothesis is eorrecs, bub nowhere, except among the blossoms
themselves or in their immedinte vicinity, ean such a change take place, as certan
conditions seemy essential for perfecting themselves in the tolour of their surround-
ngs. &

From the few experiments T have as yet made, and which 1 shall now record, 1 .
believe that the faculty for protective colouring is strongly developed in nll
ehryzalides (1 am nut in & position to say, however, whether iés effected naturally
or wilfully, but believe the former to hg the ease), and that they possess the mesns
of toning themselves to their surroundings. Perhaps 1 may be too sweeping in
asserting that all chrysalides can da so, ss in the present early stage of the
investization, one ecannot be too certain of vesults that are to be aequired only on
putient and careful vesenrch,' hut should any eventnally be found comstunt to
their normal colour, I feel coufident they will not prove the lurgest number.

Thus far T have experimented on only two species of butterfly, common ones
luekily, but belonging at the same time to quite distinct families and the results
hnve interested and astonished me in no small degree.

Dinais chrysi,us was ove of my “subjects” nnd us stated above the colours of
its pupme are either green ar pink, hut following up » slight change of colour that
aceident put into my hand I suceceded in getting them pure white, red, salmon,
bluck and bfue.  The two last colours, huwever, were not quite prononneed like the
rest, and were due, no doubt, to o slight error in operntion, which § shall expluin
furthier on- : o

The other insect was P. erithoniue, the egps and Ineve of which ¥ got off a bael
sree, Agle murmelos. 1 do not know if this hins been recorded as one of its food
plants, as writing away from all my hooks and papers, T have not the fagility of
& reference, thongh I fancy it has been noted os such.]  The pupae of this butterfly
also are green, but in this instance even | succeeded in ehunging them to red, pink,
galmon, brown and other eolonrs.  Now these ure eurious nnd interesting rexults, no
doubt, and how were they arrived at? Simply by following certain m]en‘ that would
have come into full play iv natore, and from which I eonclude that the pupee of
butterflies can be made to assume any tint, ug it js5 provision for protective
purposes. The subject, however, 1 not fully. investigated as yet, und I therefor®
throw out these few hints in the hope that other mémbers of the Society W8Y
follow them up, al place us in possession of sonie more interesting fcts:

A few hints seem neeossiry to carry out the investigation successfully, barring

which the experiments will result in failure A strong light seems an indispen:
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sihle condition in securing any given colour in & chrysalis. When the caterpillar is
fully grown wnd rendy to change into its pupa stage, putb it into an open box—a
“sorp box answers the purpose admirably—and fasten round it thin paper of the
colour you wish, aad submit it to a strong light, (minewere aeranged againstn glnss
wintdow, where the sun shone in) and allow to remain there till the transformution

s completed.  In from eighteen to twenty-four hours nfter this has been

accomplished, the paper may be_remaved, when the chrysalis will be found to have
“mssumed the desired colour. Thick pager does not seem Lo answer, nor yet Moes

covering upin a dark place, as the pupe then assume their normal colour, and it is

to this cause T attribute my failure in securing a black or blug chrysalsis, the

material used having been too thick for the purpose.

A, W, MORRIS, F.Z.8.
“BoruweLn CasTue,”
Bangalore, August 27th 1860, !

—— e
PROCEEDING.
PROCEEDINGS OF THE, MEETING ON 7rn JULY 1890,

“The usual Mouthly Meeting of the Mombers was held on Monday, the 7th July,
the Hon'ble Mr. Justice Birdwood presiding

'The following new Membera were elected :—Mr. H. A. Acworth, Bombay Civil
Bervice, Captain J, Burn-Murdoch, R.E, Mr, Jumes MaeNabb Campbell, Bombay
Civil Service, Oolonel H. L, Nutt, H, H. Prince Kumar Shri Bhaosingliji of Porebun-
dor, Mr. F. Bernard ('Shea, Mr. R. Logan, Bengal Civil Service, Mr, G, Gilbert White
(Nagporo), Major C. 4, R. Sage, S. O. (Dhuramsala), Mr. C. B, D¢t (Sogra), Mr H.
Monie, Mr. J.'H. ¥ Hallen, A, V. D. (Simla), Mr, J, B, ¥, Bevan, Mr. J. M. Coode,

Mr. A. Higging {Berars), Mr. Richagd Meredith, Mrs. Robinson, Mr. H. Whithy
Smith (Bhownuggor), and Mre. H, H. Jones,

Mr. H. M. Phipson, the Honorary Secretary, then Mknowlodged the following con-
tribntions to the Society’s collections, viz, t—

CONTRIBUTIONS DURING MAY AND JUNE.

Contribation. Description. Contributor,
1 Owl (ulive) ouneiiiinin...| Bfix pu'unm sreansssensenersl DF, Kictikar,
2 Gugellos (alive) ... ... From Perain .. iwnaen] Oapt. A, 8. Honstoun.
105 Birds’ Eggo............... From Snugor (0 P) wesnens| Lient, H, E. Barnes,
3 Bll‘d" NORUE oosiernesssnss Seeres Dll
@ SENKEE covsesivevesspanns abves D FOCGR I

2 Lizards (ﬂ'l") Py

2 Young Crocodiles (uhve)
1 Snako (alive) oo
A quantity of Bnuerﬂm

1 Smaller Ben Tery {alive)
1 Sooty Tern i v
A .,um\n-r of |leep -J.‘a C«~mls

and other Murine apeci

meps.

Uromastrix lw'dwickn soeses
Crocodilus palustris ...
Ptyss mucosas *
From the
Country.,
Sterma medin .., ..
Sterma fuliginosa

CERETR TSI

From the Laceadive Seas Dr, Alcock.

(1,000 Fathoms),

Chm-l‘nabnl‘

Mr. C l‘. S)ko‘.

ul‘ L0 Meyor
Do,

Lient, D. Thmnwm

Miss Florence Bapty,
0,
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Contribntion. \ Disoription. Contribotor,
1 Honey Bagder ... . Melivora mdwa esresniseanecns| AP Proctor Sims.
A quantity of Leand Crobs| From ALbag Lieeriiiine Mr. G. K. Betham,
wlive).
1 ((,.-o,- Polican «viiereeasrooe| Pelocanng philipponsia...... M. Cowasgjoe Dady Limjee.
2 Pyrenpinos (uhvo) veeessnes| JVAEUIC QUCHEN |1vrieiennnnses M, P. L, Goldemid, C.8.
1 Brown Tres Snake ... Dipsns gokaol,., .o,eoeeite.s | Mr, G. Ormiston.
1 Snako (ABVEY ovarianiaann Psxunmophlavle:thh viteeesed | M B WL Blood.
Soeveral u:ppopomnna From Zonzibay ... ..l Major Rudoliffe.
Tuske, 3
3 Patal :Penlmsuu ceessecsd Felis pavdus ..ot M. W FL Sinelair, C.S.
1 Panther's Skull .o Do, Vel sna 14 dasbas Do.

1 Blustri i i From God i iiiniieeeneee M, Oliver.

Dichoceros eavntus .........] M P, B. Smith.
| Liepug mgncollis esivessnses| Litut, Jnu. Devine,
1 Dhaman (alive) .. eeeees| PULY0E MD00SHE 0irrreesyoenee] Mre Go B, Ormiston,
1 Son Snnke (uhvo) wn-eniisf Pelumis bicolor ... Do,

Neeklannee

1 Hywna'a Skull .o - Cape. Hibbert.

1 Scrvech Owl (ative) .. Btrix TAVANICR.., euirnnerener Mre, H. G. Koes,

8 Lizards {alive) Slumn ponticedinna .......] Mr. H, M, Phipson.

A quantity of Bur.terﬂlcs hgm Ltho Chin- Lushui Mr. F. E. Dempstor.

ountr

1 Sealy Ant Eater (nlu'o) Manig pm{lndnch]uu Mr. B. B, Ansell,

1 Cobra (alive) ,eeess Nags tripudinng.,,............| Mr: G Oeestonzon.

1 Whits Booby ...coves .| Sals cyanops ..... iveveraeeend D DAL D Monto.

1 Ohameleon (alive) ii..| Chameloo vulgnris ... .. ......| Mr 3. Wolfe.

1 Four-logged Chicken vorVeatstese Dr. DL AL DY )Ionw.
(alive).

1 Great Hornbil) (alive) ...| Dichoceroa cavntus ..... | Mr. Higcooks

A collection of Snakes and! From Javn (through Lieut. Me Korkhoven,
othor Reptiles ‘ Pillesn.)

)

Minor contributions from Dy, Langloy, M. F. A, Littlo, My, G. B. Ormiston, Mr.
Lnudor, Capt. Tharburn, Mr, H. Corke, Me, C. ¥. G Lester, Mr. J. Etlinger, Mr. 3.
G, Lynde, Mr. E. A, Corke; and Mr, John Kerstea,

CoNTRIDUTIONS 70 Tie Linmary,

* 4 Jonrnal of Comparstive Medicine," Vol, XL, Nos. 4 and §; in excliange.

% Btudes Myrmecologiques on 1886 ™ (Augusto Forel), presented by the author.

¥ Proceedings of the Linnwan Society of N, 8. Wales,” Vol. IIf. Part 4, in ox-
clinnge,

Y Buttarflios of India, Burmah, and Ceylon," Vo] LLL, (de Niviville), pmscnled
by Me. 0. Carwen.

*Memoir of the Geological Survey of India” in exchange.

“Tha Paona of British Indis (Mammalin),” interleaved copy prosented by Mre W,
F. Bineluir, 0.8, 5

* Th Avi-Fanna of British Tndia (Murray),” Interlenved volumes, proﬂ‘““‘d by
"'; W b Sinelaie, 08, o

OF the Asintic Society of Benga)” Vol. LVIIL, No. 14, with "‘”""
metts hxunhm
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+ ““Catalogue of the Insects of the Oriental Region " (Aunn.on), presented by tho
author,

“ Notes on Riynchota * (Atkingon), presented by the anthor.

“ Florn of Britisl I.udm," Part XVI. (Hooker), presested by the Socmry of
Stato.

**The Indian Forester,” Noa, 4, 8, in exehange.

th Lbsnu *EXPRDITION.

A special vote of thanks was passed to Lientenant D. Thomson, of tho 28th Pioneers.
and Mr. F. B. Dempster, of the Telegruph Depnrtment, for the wvalvable collections

of Butterflies which these gontlemen had made for tho Bombay Natarsl Histery
Society during the Chin-Lushai Ex pedition.

P.\s'mm Teze'n sy Winn Doss

The Honorary Semtu-y road  shiort note from Mr. Fred. Wright, of chiowd-.
givieg a graplio account of iwo p.uumo being thee'd by\wild dogn on the banks. of
tho Gogra River. Tho Honorary Récrdnry ntated thet the note would be printod
in full in the Society's Journal No. L., whnoh was now being struck offt.

Ax Arpean vor Herr. 5

The Honoracy Soeretary stated that ho hnd recvived o Jetter from Mr. Robert O,
Wronghton, of Poons, who had mude s valuable collection of ants for the Society,
asking for agsistance in the collection and obsarvation of these intoresting creatures,
Mr. Wroughton stated that he had forwarded to Pr. Forel a neewer of specimens
collected by Mr, FGlendow, witich had led to the important discovery that (Enictys
and Typhlalta were one genns. The Iqrmur being the older, the genns Typhlatie
would be now given up, Several spetimens of the male of Dorylus wore exhibited,
and-the members of the Society were enrncstly entreated to assist in the giscovery
of Hm female of this ant, for which entomologiste hnd been pearohing in yain for
many yeare. A number of the males had recently been captured by a gentlennn in
Bombuny, issuing from tho foundations of his bungalow, Mr. Wroughton bad fnme-
diately suggestod that the house should bo palted down in griler that the nest nugm
bo excavated.

Dr. W. Dymock then rond nn lnbetestlng papu‘, entitlod— '

Nores oN e Booxouc BOTANY oF THE cucuuma or Wasrsny Ixom,

which will be found on page 286, n

Tho Hon'ble Mr. Justive Hirdwood proposed a yote of thanks to Dr. Dymock for
Lis inforesting paper, which contained so muok valuablo information. He also drew
the artention of the Mombers to the great fmportance of fruit and vegetable oultiva-
tion, and expressed his regrot that Buroponsh in this conntry did not interost them.
selves sufficiontly in she subject. Mr, Hirdwood poiuted out that the Bocinty's
Herbarium was ab present o very small 66, and hoped that members who had Jhe
opportuvities would astist in ineréaying it, an the want of a good "-‘Pl‘cnentun\,_
gollection of plants was mach felt by all botanical students in Bombay

41
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PROCEEDINGS' OF THE MEETING ON 11TH AUGUST 1890,

Tre asual Monthly Mooting of the Members of this Society took place at their
Rooms, in Apollo Sereet, oo Monday, the 11th Auguse, Deputy Surgeon-Geveral

W. E. Ceteg, prosiding.,

The follawing new mombers werd clected : —~Mujor B, Backle, R.A. (Kurrachoo) s

Major D Robertson (Rewa) ; and Licat. D. J. Penrd (Schore).

Mr. H, 3 Pluplou, tho Honomry Socretury. then noknowlodged the following

cantributions :—

CONTRIBLTIONS DURING JULY, |

‘Cantribations,

Description,

Countributors,

I Young Ostrich ...
1 Persinn Gazella ...
2 Black Buck's Hoeads ...
i Great Hoenbill .
A number of (:nake s Eggn
1 Floriann .. .iuiiiasseioncss
1 Panther's Skall.....
1 Spunka (alive) woveerceinies,
1 Monitor (nhve) Yot voe Byos
1 Snake (0liva) vo e viess
¥ Toddy u(nlh-o) g
1 Tailor-Bind's Nt 1o
1 Crow's Nest s,
2 Snpakes (alive) ..

-

1 Monitor (wlive) ............,

4 Spakes ,,. ceess it banenesan sl
1 I\rail A9 rian I ranees Tratnaenees

1 Thilor-Bird’s Nest, o Lo
1 Marmot’s Skall (i
A oollection of Motha ...,..
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NESTING IN WESTERN INDIA.
By Likgvr. H. E. Barkes, F.ZS,
(Contintied from p. 116.)
(With & Plate).
06 —THE COMMON HOUSE SPARKUW,

el Passer domcahcus, Lin,
' Ti'tmuh'e Spaitow is dommon everywhere, on the hills us well s
on the plaing. They are so woll known thiat it is quite unnecessary
to spy much about them. During the breeding season, which
¢ommeneoc in Fobruary dnd contindes fdr sonte nionihs, they ave,
witively unbearable, on aecount of the litter they miks when
racking theic nests. No amdunt of persecutidn sécma  ty
deter themt from building in a place when they have once made up
their mindslo it . A4
At Decsa, I had o great numbier og different kinds of birds
in a large aviary, wlﬁbh evidontly atttacted the sparrows angd
they becamd a pomtno nuisanceé. I ¥efrained from interfer ing with
them, and naturdlly they took advantage of nie. I hive since acted
towards thent i & much less forbearing spirit. There seemed 14 be
a nest in every spot-where it was possible td put one,
42
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Almost every pictare hanging ot au angle from the wall bad one.
There were sovarsl nests in the ceiling, for wherever they found
- bole in: the cloth; they would keep pecking ut it, until they made
it large onough to admit them, and as they used the same places for
sugcessive broods, adding fresh material cach time, they soon made
the  eviling clnt.h uusnghﬁy‘ and once or twice they caused it to give
wiav,

From u rolled np chick, lwugmg in tlm doorway, I thrice took
cggs, and oyen then they would not forsuke the nest, and Ilhad
to: nm'blt the chick and keepit. down.,

A paur built a large nest. in the autlers of a0 mrubur in the
verandak, '

Auother pair' made a neqt in the soap box in the buth room, and
although the nest was destroyed several timnes, they would not desist,
and at lnst from sheer pity, I had o leave them alone.

The most peonline case was when o pair hada nest in a bird cage
banging against the wall, just above where the dzi sat all day
working, and. eloge to.a.door, where people were passing in and out
continually ;. the . door ‘of the cage had been left open, t the previous
occupant having been transferred to the large aviary; in this they
not only laid four oges, but sctuslly reared the nestlings, although
the cage was frequently taken down to show v131tom. Onece they
neurly lost theiregas an a bay who was staying in %he house with
his mother, on a yisit, took them out find had them in his possession
for some time, before he was found out. T replaced them and they
were duly hatched. The fuss the bivds mndu, when their eggs were
stolen, lod to their 1 roeovery

A large punknh in the sitting room, which was kept swinging
almost the whole dny with scarcely any intermission, happened to
huva o smnll hole in the eanvas, just large enough fo admit &
“P‘{"WW- and in this’ peculiar place, between the two cloths, a pair
decided to have o nest; they reared a brood in sufety, and commenced

preparations for anodxer, when they were ‘interfored with by ©
rival pait; and affer u'sovero contest Which lasted several days, they
hiad to relinquish thiie cluim; and  give up possession ; strange to
suyithey ‘pecked i tiole: in the canvas (it tho other énd of the

kb, ond there they veared another brood in salety.
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“1have often had to/tuen the’face of a looking glass to the.wall,
to prevent the spatrowsfrom injuring themselves, for immediately
one of them catches a glimpse of himself in' ity he commences's
firious onslanght, on what, he imagines, muost bé a vival, andif:
not prevented, will continue fighting - the whole day, only l8aviug
off when darkness sets in, recommencing the battle at.dawnthe
next day. I once tried towsee hnw long it would be before the hirds
gave in, but after two days, secing ‘o likelihood of his vetiving front
the unequal contest, T took pity on him and had the glass coversd
up.  The bird did not seom in any way exhausted; although I'do nots
think fhai he had o morsel of food for two days. ~ ~ it i

The nests are shapeless masses of grass, straw, and string; 'ulmmt'
anything they can find is:made use of ; the eggs, four in number,
oveasionally ﬁve, are aulueut‘-w much vnhnhon an m*lbapdnndﬂ
colour, v veol A hadd- g dmedefinos? na | e dnde

In shape, bhoy are nsually a long:sh‘ oml‘ pinched in a little at
one end; in colour they are greenish-, grevish-, or yellowisli=
white, and the markings consisting * of spots, streaks, speoks, ande
blotches, are olive-, yellowish-; or ‘purplish-brown § somstimes the
ground colour is almost pure white, but generally the egg is dulls
and dingy. They averagaabeut 0°8 inches in’ Ionm-h. by about 04«

in breadih. A

709.—TITF RUFOUS-BACKED SPARROW.
Passer p Jr)honulu.e Bly. "

After o lapse of forty years, this bird has been mdmovuwf by

Mr. Doig; he found them breeding in a swamp, along clio bau.ks of

(he Eastern Narra Canal in Sind. .
The nests were exactly similar to those of the Oammorn House

Sparrow (Passer domosticus), only rather smallor ; thcy wcro p‘l aood
in the topmost Lranches =of somo amull neain treoa, gromng in the
water, and were ghont fwelve fect n‘bove ﬁ:c water line,  All ll:e

nests had young ones more or less fnlly fl«lgod.
711.=THIE YI'LLOW-THROATFD QPARRO\V
Qyminoris flavieollis, Frankd,
Thc Yellow-throated Sparrow:wceurs throughout Wostorn Ing; ni
“in some districts it is very. commons o B s a4 permpment “‘ﬂl\eul.

S el
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breeding during the hot wenathers As o rale the nestis placed in
alelein @ tree, generally the hole is a very small one, entailing o great
deal of cutting before the eggscan be got at. - They sit very close: on
une occasion T had been cntting and chopping for over half an hour
when, “to, my surprise, the old bird forced her way out, through the
¢hips that ‘had fallen into nﬁd-vpnrﬂy blodked up the hole; there
were throe partly fincubuted eggs'in thia nest. . Occasionally they
est in holes in stone walls and Buildings
/At Hydetabad,  Sind, their favourite nesting place is in the bulb
at the top of the ivon lamp posts in camp, & locality T should never
have' suspected, had if not been for Colonel Butler’'s remarks to the
same effect in Sivay Feathers: Tt was o difficult matter to get at
the eggs, bus by means of an old arooked spoon; T used o manage it;
the nests are camposed of grass and straw; the eggs, three in
nuniber, ave moderately elongated®ovals in shape, pointed a little
dt one end, and ara mach smaller than thoseof the comman sparrow,
much morve so than the relative siza of the hirds would seem io
warrant, ‘ -
They measure, Q7‘3 inches in Jength by about 0-54 in breadth.
T have nat noticed any great variation in size. They are greenish-
white in oolour, sttéaked and Hlotched with purplish-brown,
sometimes almose black. Oceasionally an egg may be found that
ig' fairly light, but as a rule ihey are dull, dingy, brownish-black,
the markings being sa thick and dens® that very litile of ﬂie gmund
golour is visible. .
720bis —THE STRIOLATED BUNTING.
Emberiza siriolata, Licht.
" 'Y have only onoa mat with this bird, and that was on & bare stony
hill-side about fifteen milea from Negmuch.  The bird was sitting on
‘an empty nest, which was placed under the shelter afforded by 2
'ﬂ&l‘d’ earth. 18 was composed at the bottom of small twigs and
: #'!‘ahs voots, lined with fine grass and a few feathers. 1
4. hh,d the epot carefully marked, and a woek Tater, T sent a nati¥®
Who WS with me when T found i, bick ‘for ‘the eggs, bt .
‘?Mehbw mhdnged to smash them all. They were three in num ber-
. M¥. Wome, i Neate and Bqgs of Fadian Birds," PoB¢ 463,
S good wechunt Gf the festing of this bird, whieh is too Jong
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to quote here; he found® it tor bel a4 permanent resident of; and;
breeding in, the hare stony hills of Rajpatana and Northern aud,
Western Punjub; also rarely in the hills dividing Sind from Khelat,
He describes the eggs as being regular, moderately broad ovals,
slightly compressed towards one end, bt somewhat: obiuse a6 bothe
The shells were very delicate wnd had u slight gloss,  The ground:
colonr differed somewhatgin all three of the first pgys L tock, in
one it was pale greenish-, in anéther prcle bluish-, and in the thivd
faintly brownish-white. All were spotted, speckled, and, niinutely,
but not very densely, freckled  with brown; & sort of P"‘ld,‘”.h‘oh“’#
brown in two, yathor more. af nwmber in the third ; small clouds,
blotehes, and streaks of the same colour and of & pale. purplo were
intermixed with  the finer mavkings,  In two. of the. eggs the
markings were far more numerois- towurtll ﬁlﬂ Jurge ond, where in
ane they are partially canfluent. ;on the third they are pretiy evenly
distributed over the whole surface, being. lawever rather denser. in
@ broad frregular zone ronnd the middle of theegg: 0
ear Neemueh, 130h October, Nest only. H, E, BQZW, "

724.—TTH CRESTED RLACK HUNTING.
Mulaphus. melanictorys, Gm, oS

The Cmamd Black Bunting is common an th AmvclhRaaga,'
and alsa on tha Khandesh Ghits, - Tt asenrs near Baroda, and is' fay
from uncommon closa ta Pooii. yods At

In all these places it is prohubly a permanent mndent breeding
during the middle and laiter part of the rains.

Within the limits of the Presidency, 1 have only found the nest ut
Aboo, but as I met with the hird during. tlxc rains, l}" the b“*’ of thre
hills near Poana, T feel sure that it breeds €

I know.of nomesi that is lmtter_cnnccnled. and ] h"Y«" onl) becn
able ta find it, by carefully vmtuhmg the. lnrda during the buwdmg
season, T have aften fallowed a bird,. with o piece of gruss in his
beak, to within g yard or fwa of the. pest, nud eyen then it ¥as only
after a careful and pmnstnkmg qaaroh that. I hme dlscowmd it.

It is usually placed in o hole.gr recess in a bank, and is, T belieye,
almost alwaya well hidden by tufts of grass, elumps of forns, or wild
balsams.  The nests differ a good deal; one 1 fonnd, was g well.
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shaped cup, others wore of & shallow saucer-shape, and one 1 foand
late i the season, was a mere pad.  They are composed of gruss roots
and fibres, lined with hair and fine fern roots,

. Thé'eggs; three or four in number, as often one as the other, are of
a broadish oval shape, measuring (-79 inches in length by abount 0-0G3
in breadth, but they vary o great deal in size.
¢ 'Ig colour, they are greeuisha, gro)iﬁh or brownish- white, more
or less (leusely speoklcd spot(od and streaked with reddish- or
purplmh-brown.

T took a nest ut Aboo, conlmmng three unfledged nestlings, and
caught both the parent birds'in a cage trap 3 I had to leave for Deesa
the same dxw, as my leave wus up, and two of the nestlings died on
the journey (there was no railway in those days), but the thivd, with
the old birds, T sonfined in a cage, and fed them on grasshoppers and
other dusects, well pounded grass secds, mixed with sopped bread and
the yolks of egas, hard-hoiled. The ¢ld birds paid great attention to
the little one, and they all soon became very tame, and either of them
wottld take a grasshopper from my hand, and after bruising it alietle,
would give it to the nestling, refusing to eat themselves until his
wants were supplied.  Affer a time I transferred them all to the
aviary, and when I left the station, érghteen months later, they wero
bold sprightly Taeds, the cock gspeoially, and the uote ulil\oug)l sinuple
was pleasant.

Mownt Aboo, July and Angust, . E. Barnes.

Khondabhari Ghat, Khkandesl, August. J Davidson, (XS,

750,—THE RED-WINGED BUSH LARK.
Mirafra erythroplera, Jord,

" The Ted-winged Bush Lark i« rare inNind, having only been
Neorﬁud from the plains at the foot of the hills fhat separate the
gn rovinece from Khelat. It appears to be altogether absent from the'
with-western portion of the Presidency, including Ratnagiri.
Its place in Kanara is taken b) Mirafva afiinis, but the latter is

ﬁre. '

i oll 6iher part-i xt 15 mmmon, bnt not astending ‘the hills to any
g‘?ﬂth«tgm ko
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They are permanent resiflents where they ocenr, breeding st 1§&qb;
tywice in the year, ouce during Murch and April, and again during;

August and September, B hae
Some few nests may be found between these dates, but the majority
breed at the times stated, Hcead o

The nest, composed of grass stems and roots, is 115\11111} a mere pad,;
very seldom is there any atfempt at a dome ; it is usually placed under
the shelter of a tussock of grass &r clod of earth. _Soghqtim%,;}t is,
in a bare open pluin, at others in grass or scattered bush jungle.

The eggs, three in number, often only two, are oyaldin shape, and
are of a greehish-, or vellowish-white ground colour, ﬂ_siqkly:smtwﬂ»
and speckled with various shades of reddish-, and yellowish-brown,
and pule inky purple. s lise i i)\ ket it

They avernge 0°78 inches in length by about 0:56 in breadth.

Doesa, March and April, Aug. ond Septowber, . E. Barpes.

Neemuck, do, ; o { DA s e dliry sl
Barodea, June, : , T , : 1. Liﬂl{‘dd[g’, B. 4
Khandesh, June o October, - J. Dacidsom, C.S.,
Nassick, dos Do,

¥57,—THE SINGING BUSH LARK.

0 Mirafra cantillans, Jerd. PR
The Singing Bush Lark has been recorded from Deesa, ngnmc_ﬁ,
and Western Khandesh ; it doubtless occurs st other plices within
the Presidency, but it is very locally distributed and not very coms
mon anywhere, } i1 Sy
So fur as I know they are permanent residents where they occuy,
breeding like the preceding twice & year. The nests are composed
of dry roots and grass, and all that I bave seen have been domed,
those found in the rains ‘more perfectly so. They are usually placed
on the ground, wnongst thin mbb_\x".pg@w_sfb! Jier bushes, that
form o special a feature in the: snntb') and stony plaing in these
distriets, R . _
The eggs, from two to four in number, are longish ovals in Shﬂpe
measiring 0°73 inches in length by 0°58 in breadth ; the groumi
colour is greenish-, greyish-, or yellowish-white, thickly sl‘rihklcd,
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speckled, and sputted with yellowish wid gopia brown,*having under- ~
Iying spots of faint inky-purple,

A bigd 1 snared on the nest, in Deesa, luid an cgg in the cage on
the following morning; she did not get used to confinement, and was
as wild & week alter Leaught her as she was on thefivst day, so I

roleased her.

Deenit, Aprid and! sdotgust, H. E. Barues.
Neopaieh, dugists { ! Do.

©0 B8 THE RUFOUS-TAILED FINCH LARK.

. o mmomanes. pliaydetca, Fyankd:
Phe Rufous-tailed Fineh Lark does mot ovcur in’ Sind; being re-
placed there by the Pale Rufous Finch Lark (Admmomanes deserti).’
My, Dayidson has never seen this bird in' Kanara; and expeets it to
be quite absent from the Konkaw: ' 1t'is @ bird of the plains and does
not frequent the highet hills or bettet wooded districts in the jilaius i
in all othér places it is a common pertuanent resident.

The breeding séason cominences about, March, dnd continnes
throtigh “April to quite the middle of May ; the ntsts dré slight pads;
vomposed of grass stems and roots, scantily lined at Himes with a few
hidivs. It is plaeitl on the gronnd, in « vavity undet aclod of carth
or stone | the nest is usnally below the surface of the ground. The
pggs, usially thrée, vevasionally four (I once found five); are mode®
rately Tong ovals in shape, pinched in a little 4t one end, and measure
(-85 inches in length by about 0-62 in breadth. In colvur they are
isually  vellowish- or creamy-white, spotted and freckled with yel-
|uwisl;- l;l' reddish-btvwn, with oceasionally a few pale inky-purplé
#pots intermixed. They are very variable in size, shape, and cblour,
Mr. Hume gives the size 88 varying from 0°77 to 095 inches in
l'eugt'h', and from 0°65 to 075 in bréadth.

Onig cluteh T found hid the ground coloit a pure white, with just
u fiw yellowish-brown specks at the large end,

Dreoun, Muroh, April and May, M. E. Barnet,

Neemughy, April and May, Do.

Shotapur, Maych and Apml, A .Dani'dwn, C. 8.
- Khandash, February and. March, Do.

Nawick, . - o, - e
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759.—THE PALE RUTOUS FINCH LARK. "

Ammomanes deserli, Tncht: : :

The Pale Rufous or Desert Fineh Lark is comman on the bare
rocky ‘hills of Sind, breeding durin g the months of April, May and’
June. [ have nevor met with'a pest myzelf, but a good dMPfibﬁ"' ‘
of both nest and 2gzs is given by Mr. Hume in his Nests and Egye
of Indian Birds. The nests aro said to resemble those of the Black-
bellied Finch Lark (Pyrr}m!zmrl-xo grisea), but to be mucbfhrgér.
The eggs, t-h}rao in numbar, ave very regalar ovals; they have s faint
gloss, and the shell is fine and smooth. “The g;ltollna colour s
white, with a scarcely parceptible brownish, greyish, or greenish
tint, varying in different cggs, and they ar spockled aud spotted
with pale yellowish-brown, more, ﬂifckly 50 ut the larger end, whers
they have a tendency to form an irregular cap or zone; where the
markings are most dense, there ay usually o few tiny clonds or spota.
of pale lilae.  They viry o great deal in size, but, the average appears .
to be rather more than. 0:52 inches in Jength by 06 in breadth.

760.—~THE BLACK'BELEITD FINCH LARK. ~
Pyrrhulanda prisen, Seep.

The Black-bellied Finch Lark is common fhroughouf tha
Presidency, 'frequenting the bare open plains but eschewing tha
forest tracts. They seem fo brood ut all seasons, as T have taken
eggs in cach month of the yeat, with the excepfion of July md'
August, but February and March are, T beliove, the months in whfuh"
most nests will be found. They are small eud  sducer-shaped.
Sometimes it is  mere pad, with a depression in the centre for the
egirs ; others are much more carefully made, and ‘are ﬁn}"ﬁf}}ﬁ’{ small
even for the #ze of the bird. Tt is placed on the ground, usually ..
on the side of a small stone, clod of '&ﬂh"“?’,m:'&! grass;
sometimes in a hoof print witheout fmy dfel?tbi*;: ‘should the depression
in which it is pluced’ be too shallow, theyarrange a small row of
pebbles, not so large o ‘-mathlés,-‘&oﬁ'hd‘éﬂis‘ﬁflgﬁ, him‘»l‘bﬁso thé
depth.  The nost is domposed of fine grass, fibres; and goat's hair, !

The eggs, two in number (once only havé I'found three), ars
longish ovalsin shape, pinched in at one end, and are of a yellowigh-
or groyish-white ground colowr, denssly marked with spots, specks,
and strenks of ‘mrth._v- and yellowish-brown, They average abouy

A3
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U’?Bin"chesnin length, by vather lss than' 0465 in breadil. If
confiied in & smiall ‘eage, they seom very restloss and unhappds
Biit a pair [ kept in o large avinry soomed quite contented, and soou
bechme fafrly tame,

750, —THE BLACK-CROWNED FINCH LARK.

Ty }_"yn'l'e'ullma'la melanuchen, Cab.

"Willlin our limits }hc]}hick-ﬁmwne& Tinch Lark seems confined
to Sind. Mr. Doig, who found them breeding there, says :—* This
bied, ‘W"‘“”’.‘?,-"»" .‘?hﬂ"_‘f’, are sand drifts, is very common, and s neyer,
wi far o my experience goes, found in company with Pyrrimlado
s ;ﬂmy breod at the end of February and beginning of March,

o at the end of May and commenéenient of June, and again in the
end of Avgust and beginning of September.  One breeding ground
I found in this laiter month, was situated away from the Narra,
some ten miles out in the desert, near some salt deposits, and v here
lruiu had evidently fallen, as there was a considerable growth of
weass, The nests were very similar to those of Pyrviudanda grisct
both in size and description, and were invariably placed at the oot
of womie tuft of grass, on the north side, evidently to shelier it from

be hot wind, In this place T collected over forty eggs. They are
“Yery similar ¢+ those of P. grisea, perhaps as a rule more boldly
fl'f“'kul, and some of them had well-defined rings of colour round
the lurger end,  The nermal number of eggs is two.
761.—THE SHORT-TOED OR SOCIAL LARK.
Calendyolla bmd;ydaclyla, Lyl ;

Mr. J. A. Murmy, in his Handbook to the Gealogy, Botany, ©!

Zoology of Sind, page 188, says:—* Common  cverywhere o the
. plains of Sind, breeding in April and May” ; and again in his
“ Vertebrate Zoology of Sind,” he says:—“ Breeds in April and
May.” I think this is a mistake. I feel sure that the Social Lark
breeds nowhere within our limits. If it does, it is strange that Mr.

Doig; Captain (now Colonel) Butler, or myself, never found a nest:
N A g S TN ' -
L TR —THE INDUS SAND LARK.
T . Alaudula adamsi,  Hune.
’\'e: Iidus Sind Tark is not uncommon along this banks o1 f_he
. e “_Vi‘omlm.]. The lml)' nest (at least T think ot W e

.
Al

n..
'l
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this, “hat. I muuut. be sure as ¥ «lul not see Lhe parepl birds), was
was a very allght stmcturc, composml of fino grass, und oonm{dc:(l

a single addled egg, which 1 unfortunately broke in tmug fo
clean it. %

Mr. Hume describes the eggs as being dull whxte in oolom'. spoited
and mottled all over, butanore tlu«,l\b ot the lnrger end, with J_Nl
greenish-brown ; with a few spots ot groy mtcrmtxed with the brown
ones also at the larger end, e

Three eggs varied from 9°78 to 08 mchon i lcngth nnd h’om 0 55
to 0057 in breadth.

Hyderabad, Stnd, April 5th, : PRVAL: E r15?!‘?'!1{"

il né '

’..

765.—TIE SMALL cnowx-cm;‘r ;’,“imx etk

' S}!udlawﬁa dvva, Sy)w hivealiay f-" u"_‘

The Swmall Crown-crest Inrl: is commoq in the Dm.cam Kﬁi’tﬁd‘e‘i&h,
and R.nwumm districts. y

They are permuanent rca:donts, breeding' dunng (ho mma, m J uh'
and August.

The nest is placed on the ground, in the oentre of or under the
shelter of a pateh of scrubby Ber bushes, crowning a small mound
this provents it from getting flooded during wet. weathor, somt{umu
the nest is placed under a tussock of grass ; it is oompomd of grass-
stems, roots, and vegetable fibres, and is of a shallow saue upe.

The eggs, two or three in number, as often one as the other, are
oval it shape, pinched ina good dealat one end, anid measive 08
inches in lenfgth by about 0-55 in breadth. ~Fhey ars K““"‘WE‘M'
ind are dingy white in ecolonr, profusoh I'PO“OG tnd‘tpcck}ﬂd with

yellowish and earthy hrpwn, [
These markinga nre as a rule mot yers Ck’fl?'
Neemuch, July to August, Qs 72 i ﬂ‘ £ B" dial
Sauyor, do, . (hgoiei sroit) aowii{:
Baroda, Atigust. ) G%Y BT H. Littledale, B. A,
Bholapore, July to September, . Davidson, 0.8,
Khandeish, do. ‘ Do,

,‘\’xl“fﬂ“, (1'.:‘- : J_'._)_
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0 w765 ~THE LARGE CROWN-CREST LARK.

' " Spizalawda malabarica, Scop.
: 1 m.n'i.ndebtea to Mr. Davidson, U.8,, for the following note :—
.Y This is the common, lurk in Kanara, being found in abundance
on the coast, and slso in the fields; smong the jungle above the
ghhima s o ol Budon o | |

. **In Nussick itself I noticad it occastonally in the rains snd in the
bot weather ; it was fuirly common on the plateau of the Saptash-
ring line of Lills in that district, but T never noticed it at that season
suywhere else, and it was there distinctly local.

+ Tt makes its mest on the bare ground, but lines it generully fairly
well, and usually lays two, ravely three, eges of u pale greenish-grey,
wottled with darker shades of the same; they vary considerably in
size, but are much larger than those of Spizalonda deva, and are L ED
F think as a rule much lighter in colour.”

The eggs in my: collection, given to me by Mr, Davidson, measure
£85 inches in length by vather more than 0:65 in breadth.
- Saptashring, Nassick, 1st week in April, J. Duvidson, C-S.
. Kanara, Februarg, March, April and Decomber, Do,

3

cky 55 67, —THE INDIAN SKEYLARK.
- Alavdu gulgula, Franke. | 2

The Indian Skylurk voeurs in suitable places, throughout Wester®
India ; it is, however, very locally  distributed, and 1 believe often
overlooked. It is & permanent resident, commencing to breed f-‘«""'l."
in May, und nests are to be found up to the end of July, 9 ﬁl“{“
they have at least two broods in the season, but do not lay again’ 10

" the same nest.

The nest is not very elaborate as a rule, being merely o depression
in'the pround, scantily lined with fine grass, under the shelter of ®
clod of carth, or n tuft of grass; this hole is usually seratched by
the birds themselves.

'I:h" €ggs, two or thiee in number (I have never found more buf
.M'P“k of finding four knd five), nre of two different tyP® *
Jﬁ&i‘i-',, a(ﬁgy"- ﬂ'!"grli}‘iahmhilo, sometimes nearly pure, d"'ml"
Aad wpecklod with yellowish- and greyish-browny With *
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occasional speck or spat of pale inky-purple or purplish.brown ; the
other has a creamy white-coloured ground, and the markings are

not o dark or so thickly set; between these two types cvery possible
combination occurs,

As a rule the markings consist of specks and tiny spots ; occasion-
ally an egg is found in which the markings are larger and bolder.
In shape the eggs are moderately broad ovals, pinched in a lxttlo at
one end, and average about 08 ifiches in length, by rather more
than 0°6 ia breadth. They are subject to much variation.

Deesa, 15th May to 29th June. H “E. Burnes.
Neemueh, 22nd July. Do.
Baroda, 23vd April to 28tk June. H. Littledale, B. A.

769, —THE LARGE CRESTED LARK.
Galevita ovistata, Lin.
The Large-crested Lark i a ¢ommon permanent resident in Sind.
It occurs not. uncommonly in' Northern Guzerat, where, however, I do
not think it vemains to breed, The nesting season lasts from the
middle of March up to the end of June. The nesi, which is usually
cup-shaped (occasionally a mere pad), is placed in a hollow in the
ground, much in the same way as those of other larks, under the
shelter of a tussock of grasse or in the centre of a small serabby
patch of tamarisk or wild caper bush. All the nes*s I have seen have
been more or less well lined with fine grass, the outside being com-
posed of grass somewhat coarser. The eggs, three in number; are
dingy-white in colour, spotted, speckled, and blotched th.h yellomnh
_and purplish brown.
These markings predominate at the larger end, not unfmquenﬂy
forming an imperfect eap, or zone. They vary greatly in sizo,
Mr. Hume gives the length as ranging from 0-85 to 092, and the
: breadth from 0:65 to 0:69.
Hyderabad, Sind, Mareh to June, H. E. Barnes.
Eastern Narra, Sind, Apr;l to May..  + - 8. B. Doig,
770.—THE DESERT FINCH LARK.
Alamon desertorum, Stan.
The Desert Finch Lark occurs in the broad sandy strip of desert
. gt the foot of the hills that divides Sind from Khelat; even here it is
somewhat rare.
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"My él_)i:iig' found a nest between Hyderabad and the Nerra, e

__l!ﬁyi,"xSfmy' Feathers, Vol. IX., p. 280 —* On'the 3rd of Juno 1
found o nest and young of this species, on o large open plain, on the
borders between the Narra and Hyderabod distriets.  Since then T
have t6 thank my friend, Mr. Finch, for an egg of this bird, tuken
at Jask; the nest I found was similar to those of Pyrriudauda grisea,
hut hrger. The egg in my collection 1s 4n markings very similar
to those of Pynlmlnuda mvlmumcl«c», the markings bcmg bolder, and
the egg twwe the size.'

O TTB-THE SOUTHFRN GREEN PIGEON:
b Crotopits ehlovigaster, Blyth.

The Southern Green Pigeon occurs more or less eommonly
throughout Western India, with tho exception of Sind, where i
is rare, having only been recorded from the frontier near Jucobabad.
... 1 think they haye two broods in the year, the first in the early
.part of the hot weather in March, and the other in May, The nesis
arg; as a rule;, placed in forks in trees, at heights yarying from ten to
twenty: feet fromithe ground; they -are mere pads composed of n
fow sticks, laid: crossways; . the cggs, always two in number, are
glossy white avals, measuring frofu 1-12 to 1:35 inches in length,
and from 09 1070 inch in breadil, (ho ayerage being 125 by 0-95.
These measurements are tuken from Mr. Hume's “ Nests and Eggs,”
those in my collection being too few in number to furnish a reliablo
average.

The birds sit very close, especially when the cggs are much in-
cubated, so elose that T canght the bird on the first nest 1 found.

Auadva ( plains near Abi), Mereh wnd May. H. E. Barnes,
Neemuoh, June. Do,
Wi Khundﬂ's/l, Mareh to M!y.r. Jg. .D(lt‘l:(l-?l)l.’, C.S.
S Nussiek Jungles, Do. Da.
O Kandre (nbod the Ghédts), + DMay: Do.
e 1< : - )
L TT4—THE ORANGE-BREASTED GREEN PIGEON.
oot L donn 1 Osmatreron , bicinetq, Jerd,

" This and! the threo following notes have kindly beo furnished
16 me by Mit, Daviduod, 05, 2
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‘6 This i€ o very commén bird below ghdts in Kanora.mud Lhave
untu,ad it from November to the end of May, so it must hreed in
the district.. T have, however, never been able to find itspest.”t

75.—TITE  ASHY-HEADED GREEN RIEEONS
Osmotreron malabarica, Jer .

“ This iz much the commonest Groen I’ng'mn in l\amnrﬂ, and mdecﬂ
practically one sees dozons every day, both above and bolow ﬁu'
ghits, the red back of the male being very easily noticed. 1 havo
taken numbers of the nests, which are slight structvres gcnornliy
placed from 8 to 15 feet from the ground. and mostlyin: small trees.
The male is quite as commonly seen incubating the eggs 45 t.ho

female.  Fyggs taken frumJnuunn to March:h Il ” N v
780. -—-Tlm GREEN IMPERIAL mem'\ ot
| cﬂdﬁv'htmu S L iR ntpad e

«'T'his bird is fairly common in all the ov}:rgnem :umglca‘m Knﬂam
above the ghits, though’ 1'do ot recolleet o have seen it helow the
ghits ; these Imperial Pigeons are however shy and diffieult to <hoot,
and on the wing they are barcly distinguishable from each other;
their notes do differ consxdergbly, and that is the main clue as ta
whieh kind is about.

“The only nest I took was an ordinary dove's nest, fiirly solid. and
contained one very large pure white egg. It was taken 0ff ﬁﬁi?ﬁﬁl
February, but T shot another on the 30th April, mﬁfammgnﬁ*%rg
which would have been laid in forty-eight brmrs. S0 théV‘im)}'ﬂ"h‘
breed throughout the hot weather.” " St

781.—THE BRONZE-BACKED, IMPEBIAL I’IGEON
Carpophaga - insignis; Hodgs.

*This is & permanent. rosident it Kangra, as T have seen it ab all
seasons, Tt is fairly distributed thronghout all the thick evergreen
jungle below the ghits, also on the ridge, and for a mile or two
further east.. It may be found clwwht\N, but though T have seen
the two species close to the ridge t)Y the ghits, | I have never noticed
{his bird further esst below the ghits,  The only nest I took Wk
very similar to' the last; and contained a single freshiagg ; it o
taken just below the ridge of the ghits on the 13th Febhuary
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2 798—THE BLUE ROCK PIGEON.

Columba  intermedia, Stricil,

The Blue Rock Pigeon is & common permanent resident through-
out the Presidency, breeding from November to May (these are the
only months in which T have taken eggs), a favourite nesting place
i in a hole, or on a ledge in a well.

The eggs, two in number, average 1'5 inches in length, by about
1'15 in breadth. They are too well known to need deseription.

). 788.—THE ROCK DOVE.
Columba livia, Bp.

_The Rock Dove is said to breed on the rocky hills on the borders

of Sind.
792.—-THE ASHY TURTLE DOVE.

Lurtur pulchratus, Hodgs.
793.—THE RUFOUS TURTLE DOVE
Turtur meena, Sykes.,

I am indebted to Mr. Davidson for the following note :—

“ Ornithologists seem to agree that these species are distinct, but
perhaps from not having typieal specimens to compare others with, 1
think it rather doubtful. The distinétion relied on appears to be the
colour of the urder tail coverts; these sre said to be white 10
pulehratus and grey in meena, :

“ Now in West Khandeish 1 have shot right and left specimens, one
of which had white under tail coverts and the other grey, and I have
seorl others that T could hardly say whother the coverts were pure
white or greyish-white. T did not think the birds bred anywhere in
this Presidency, though I remember natives folling me years g0
they did in the Satara ghfits; but a fow days ago, T startled a bn"d
off a slight nest in a bamboo clump, or withi_n a foot of it (for T did
‘not see it sitting on the nest) ; it confained one egg us large a3 that
of Crocopus chiorignster, and & good deal bigger than that of O.-zmolrt;-
van malaburica ov Twrtur suratensiz, the only other resident birds 1t
sould belong to. As [ had a rifle in my hand, T could not decid?
‘whether its owner was the pnlehratus ot meena form.”

-j.;l would add to this that T have shot moulting birds, with the new
" tail coverts white, and the old ones grey.
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794 —THE LIPILE BROWN DOVE.

Tustuer seurgalensis, Lin.

The Brown Dove is common. throughout Western. Indis, with the
exception of Ratnagiri and Kanara,® where it appears to be o very
rare straggler.  They are permanent residents, breeding. all through
the year. I find from my notes that there isnot a.single month, in
which T kave not taken eggs, in one district or the other. . L!quh
and September aro months in which most oggs are to be found.

The nest is usually placed in a bush or small acacia tree, in a
cactus hedge, young date palm, and occasidniilly on the'top of a pillar
in & verandah ; it is a small platform of twigs and dry grass stems, .
and the eggs, two in number, are rather broad 'dvxils"in*sbape,“nﬁea-
suring an inch in length by 0;86 in breadth; they are of a pure
white colour, Y o w7 >

If the eggs are tnkénv,”t'l\:ey will lay a seoond, or even a third time
in the same nest. ' Tf unmoleétod they often rear a second brood in
the same nest, vy il .1

vy

795 —THE SPOTTED DOVE,
Turtur suratensis, Gim. { “

This is the comnion dove of Ratnagiri and Kanara, being equall
abundant both above and below the ghits, where it appears o raplacs
the Little Brown Dove. In Sind it is rave, only cecurring as a strag-
gler, in the upper portion of the provinee. In all other parts of the
Presidency it is moro or less common in suitablo places; but it s
however somewhat locally distributed. Tt avoids dry sandy plains
and places where the rainfall is scanty. [PARORY

They breed at almost all seasons, but the best month to séarch  for
sggs are August and Septomber, The nest is & scauty plotform of
small twigs and dry grasg stoms, Pla‘m'& on & cactus or other low bush ;
[ have never found o nest af #ny great height from the ground,
The bird is a very close sitfor, oven before an égg is luid.

The eggs, two in number, are p\im"ng!ay' whitey in shape they
are broadish ovals, but vaty greatly jn size, but the average of 4 large
series was 1-1 inehies in Tength tiy 082 it breadth.

“ m‘::lmn kns never seeu & specimen i Kauscs, Léﬂ;nr above or‘;t‘.ljw—;h?gs;a“
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% 706, —TIE RNG DOVE,

A e : Turtur visorias, Lin.

'ﬂns dove is common merywlxene, except in tho. aouth-west, whare
Etbecomea camp.;mtavely rare. Ld\e tho other daves it secms to
“ s &m&ubnﬂ seasoits, rearing successive Brooda th {lie sume noat, which
3 i nsuall.‘y’ plncud ou n bash or low tme, af various hoights from the

s g;qund The nest i gcm'rm'l) n fruil platform of sl fwigs nnd.

gxaas stems, ‘%.ﬂm 0385:. ﬁ,‘!’o,l,ﬁpmbqr, g heond  glossy white
“ovals, avaragmg 116 mchea in length, by 0:92 in breadth,

.(9.7—§|?HE RUDDY RING DOVE.

P AR TITN
Tihee ; o Turtar tranquebarices, Lin.

: 'l‘hmmﬂxo most locally distnbutcd of all our resident doves; if
oceurs throughout’ Western Indin, but is decidedly rare in Rulnagiri.
Tn' some places it is very common, snd in an udjoining district,
&Ppafenﬂy equally suitablo, not one will bo seen.

I have taken nests bath before and after the rains, bug I think tho
majonty of them breed just after the rains, T have always fo und
the nests; in small frees, wellin the jungle, acacii troes for preforence.
The nest i very frail, and the cggs ure nsuilly visible from bene ath.
1 have taken the egis from old crows nests, and onco found a mest
Built in the fonn&#ion of u Thwny Bagle's nest, \slm,h had on the
opposite side o nest of the Comtuon Marin,

The eggs, two in number, are oval in shnpo, measuring abont au
inch in length by nearly O: 7 in hmm'lfh “They arc not pure white,
but have a distitiet ivory tint.

" Mpr. Davidson sends me the following inwmsﬁan note :—

J«This bird is more or less migratory, - About Dhulia it was very
cominon in tho rains, but disippeared after, ‘only a very few re-
~ maining to breod. It was then found at the base of the Sitpuras, in
3“’ jungles, all the hot weather. I hiave never noticed it in Kanara.”

32 5.}*’ . 798 —THE BRONZE-WINGED DOVE.
3 ( 'K' &:_,; ‘ o by - Chuleophaps indicay Lin,

p 1‘\’#&5%!1 says:—* This lovely littlo bird ‘iz foupd ou.mum“n"
: m\m b all events as far morth s \lt\tlmmn. l_‘ is
It 'Wﬂﬂm!y vt vrl(lu il bl T thes o) b nu.l ut lumll e
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oommon in Kanara, both abomand ‘below ﬂlc gth, but it i is Rhy.
and haunts as a rals thick e\urgu.cn Jungfcﬂ It, MWOVGR. 113‘8“
hubit of feeding on the roads passing th
most of thesw, a pair or so will be seen’ eyery hali m N
premanent resident, but T have neyer Lukon ﬂm nest, f:hoqgh anie hirg
I shot in February would ha\e laid in a conp'lc of du.ys.

.......

709.—~THE LARGE OR BLAGK- BELLIED SAND GRO’B‘SE _
Llerocies avenarius, Pall, a. o .,J‘_V

During the winter monthe, the Large Sand Grouse oceurs in &nd

:;' \"v"nﬁ_‘_ '

Gluzerat unfl Rajputana.  Speaking . generally; thoym not m';' s

mon in the more northern portions of Waat% ;
and more rare towa{rds ﬁhﬁ’»ﬁﬂn"ffkRgﬂﬁ] 1 ‘. aite ¢
o :uuth, No 51{,13%(,&9”",3 1 ".-‘--5'_.'-:' 3y o
Presidency uusts ﬂxqgg b vg seensionully. been
as the middls of May, . .;"- (A S 4F ‘u“l’ f_ %
One T procured on Lhe pluum of Mdl\\!ﬁ-"_' r had,

on the 20th of that m(mth ‘had the vvarios mqel;l dy !

I beliove that the eggs, womd have boen laid in ten or twolye .dth
T suw a puir, but could only procare the female. Farther orth, i
Southera Afghanistan, on the plains etween Chaman and, Gatay, );
found them breeding plenhfully daring May and Jtmo ,'l‘lw CERH
three in mnnbu‘, werg placed in a 'Bnmll dep -' ' -

kbul)l, oh use nt cach end. The shell 18 oompm!-,%
The 1rx-uuml colour is a very p: le green or gracl}iﬂl"w hito
eoy crod more or logs thickly \uth spots ngﬁ ' 0
and Imrpluh-grey ! e <

Mz. Hume, to whom qunz nn_g'gg

“The oge is & vory aiongatcﬂ, cylhi,glﬂ :
the shell ia oxlmnwl} fnte wnd' Jo;ﬂ s ,ﬁm’ 8‘1088. The
ground eslowur is i vary pale. gmen*ormﬁl‘*luw nod it is moda-
ratelythickly studiled with feregulur spots and small b]otchoq, hiors
or less streaky in shapo, of o rather pule: yollowish-brown, and vey ¥
pule, stightly purplish-grey. Tt ancasures 1°51 inches in length, by
ruthior more than 185 iu breudth,
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o Rp0, —THE PAINTED SAND GROUSI

(o

cibakiiol Pierocles fasciatus, Seop,

"With' the exception of Sind in the north and Ratnagiri in the
soutli, the Painted Sand Grouse oceurs, move or less varely, in suitable
loealities throughout the rest of the Presidency. Tt affects thin scant
juﬂﬁe'.at the foot of low rocky hitls; they are, 1 beliove, permunent
residents where thoy occur, breeding as o rule during April and
May, but egzs ave occasionally found daring the cold season.

" They seratel a slight depression in the’ soil, under the shelter of a
tuft of grass, and in this, without uny lining, they lay two or three
egizs, of an elongated ehape;, toundad ut both ends, measuring 14
inches in length, by about 0°98 in breadth ; they areof a glossy pink-
jsh-fawn ov pale salmon eslour, speckled, spotted, and streaked with
brownish-red and clouds of pale inky-purple intermingled.

To this, Mr: Davidson adds the foillowing :—-

« Pavould hardly call this bird common anywhere. It does not,
I think, ocgur in Kanara or the Konkan. It is, I think, a very local
bird everywhere, restricted to low scrub 'junglo. T know of its occur-
rence in one or two places in the Poona district ; [ have met with it ab
Bnly fivo places during the four years I was in Sholapur. In West
Klniﬂdétl'sh and some pacts of the north-east of Nussick it was moder=
ately common, But thab would ouly mean that perhaps five or six pairs
would be seen in & morning’s beating. 1 think it breeds pretty W
at nll seasons, cxeapt the theee heavy rain months, July, August and
September, and out of some fifteen or twenty nests T must have seet,
Wltiisst all contained three eggs. I have taken eggsin the Khandeish
and Nassick districts in Oetober, December, Junuary, February,
'le‘éb anid May, up to the very end of ths month.”

801.—THE LARGE PIN-TAILED GROUSE.

ey Pieroeles wichata, Lan,

LR, At )

: .ml""g" Pin-tailed or White-bellied Sand Grouse is confined 0
w1 o and evon there is not cofimon. I have only met with it 8¢
seempesr, botween Hyderabad and Karachi.

' ;3‘00' iih;;“_h”"n?liﬂ! in, Southern Afghanistan it ocours in immen=e
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An egg, wid to belong to Plerocles avenarius (the Black-bellied
Sand Grouse), but which Mr. Hume believes to really belong to
Pterocles nlchata, was found at this place. He says :—* Itis decidedly
a shorter egg, it hos much ess gloss, the ground colour isa pale oafe-
an-lait, the markings are of the same colours as on the other "’Sg' but
they are more thinly set, and the bulk of thom wueh smaller; but
then there are & counle of great Jarge splushes of buth the yellows
ish-brown and the purplish-grey, which far excel in size anything
on the other egg. This eger measnves only ['7 by 12 4

Undoubted eggs of the White-bellied Sund Grouse, which have
been sent me from Porsia, ave lavger than any Lhave soen of arenariés,
measuring from 19 to rather more than 2:0 inches in length, and
from 1°2 to 13 in breadih; in eolour they ave glossy pmklsh-Wh'lf&
or pale salmon, and they are thickly and boeldiy spotted and blo}chad '
with bright reddish-brown and faint inky-purple. "

They ave very different egga'to those of arenaries, wlnch are °£ﬂ‘°
ecustus type, while the -present oney as-mm!uw to thut of Iascmfw

801 s —THE SI’O'I'I'F D SAND GROUSE.
Pleru lul senegalus, Lin. ¢

The Spotted Sand Grouse is not very common in Sind,and bwomeﬂ
more rare fupther south, and iz only a mere ﬁh.tégler in Guzerat
and Rajputama, AlL L can find on vecord regarding its nidifieationt
1s contained in the following extragt:— { Bhadw
“Nothing has ever been recorded of theie nidification, but some,

at any rate, do breed in Sind, as I possess an egg taken there,
“ This single egg® T owe to Mr. William Blanford, who extracted
it from the body of a female, which he shot on the 20th March, 1875,
in the desert west of Shikarpur, Upper Sind. In shape and size

the egy issimilar to that of erusfus, but the murkings are m";;’h
@

more sparse than in any eeg of that species 1 huye ever seen.
egg is, of course, cyhndro-ovmdal the ground colour is pale
yellowish-stone, and the markings, which ave thinly distributed
over the surface of the egg, consist of olive-brown spots and tiny
blotches, with « few crooked and hooked lines : besides these a few

* Thiy eggis Bgoréd in the thivd plate of Egge, Yol. 11T, Hume and Marehall's
Gamy Bwds of India. 4
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' ?urp iﬂnc ar mk) Siteviy's ﬂpota, streak.a and smears  heving a
8 sm‘fnne nppeamnce, arc acattered 1rrogu1nrly about the surface

o tIxe ogg."

PN "'Hmnng ann extractod from the bodv of tlic hivd, the cge has,
X f -Qi conrse, but; htﬂe gloss. It measures 125 by 1405, —ume’s Game

Iffrds, _Vui L, pugc T

At soma-—-'mh. conc)\*m"prn. AND GROUSE.

Sk I’lcroafw wzonatua. Licht.

The do;jonqtted Sand Grouse, within our Limits, has only heen
provared on the ponﬁnoés"of Sind, und that but rarcly, Itis, Lhelieve,
only @ cold-weather visitant, but further noxfh, in Southern Afghan-
istan; T was so fortunate as to procure two batelies of eggrs.

One of thess I took with my own hands, on the 30th April,
shooting  the female bird as she 1686 tho nost, and the male bird in
the immedinte vieinity.? « The eggs, thres in mmmber, were placed in

u depression in the, grannd, soratehied by the binds themsolves, without
any aftempt at consealmant, in tha middle of an opon plain.  They
mcamrcd 15 mchos in length by 1:05 in breadth. Another clutch,
Gﬁqm on tlm 27th }lny, s found.in o precisely similar situation,
but the oggs are sonwwhph larger; one of these I sont to Mr. Hume,
Whmh e thus desén'hwm Gama Bowf.w, Vol. TIL., page 426:—

“Ono of thcso eggs. tnknn ot the A7th May  * ¢ .
has a fine and compact shelly and n modorate amonnt of gloss; the

grmmd colour is 1 pale creamy-whxto, the markings, spots, moderato-
sized blotches and stronks, art, s usanl, of two colonrs, « pala rather
washed-out yellow {ah-brown, tmd 0 vory pale almost sepia-grey.

'ﬁus ogg MEAsurcs 163 by 1'07.”
802, —THE COMMON SAND GROUSE.

¥ s ". 1
L ‘,4 st Dlerocles exusiuy, Tem,

- ,'ox-"
¢Tho Common Sand Grouse, with the extoption of Ratuagiri, occurs
uily, i, guitablo places thronghont Western India. It docs
L iilly; or rocky districts nor is it found in forest or swampy

.l ?M.pnr}xmlto fullow and ploughed land.

Bt MMM mﬁ by me o the Froro Hull Mugour, Kacschis
. ff £
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It is o permanent resident, hreeding pretty nearly all the year
t]mu}n'h but April and May are the menths when most czgs are w
be found. The eggs, three in munber, ure doposxtud mnshght
depression on the ground; they are oféhe usual shape poculmt to
tlie Grouse family, long and eylindrieal, equauy blunt at both, ondﬂ.
i colour they are greenish or greyish-white, or even hght olive-
brown, thickly streaked, blokhcd, nnd spotted, eqanlly ‘ovor the
whole surface, with darker or lighter shades of olive-brown, und \i'xtlx
pule underlying clouds of very pale inky-purple.

They avernge 1'45 inches in length by ubout 1:03 in Nreadih.

e _ Mo i
BOMBAY GRASSES '+ .""‘;
By D j)u 0§ 0 Ingno.\, F.J4.§ _ .;;,; 19y
PAHT 188 Ry PR SN NS Mo «‘k‘r};‘-
(Oontuumd Srom p. 258, Vol o 20 Al sl
(Read at the Socitty's Meeting on 184k .Fkb!'mn'y 1890) e
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Serania, Beaar.

8. glauca, Beauy,, Agrost. 51; Kunth. Enum. I. 149; Dalz md
Gibs,, Bomd. K. 203, y

Yern. Berdi, Gub, Banidra, Kangnt, Pihigi-natehi, o

Common in Guzerat, Poons, Nassick, Tanna, and all over Indm 1!,
a fairly good fodder grass, the seeds 6f which were uaed ﬁ}%
during the famine time.

A slender small variety is found nll over Bombhy; X
awn-like hairs suwrrounding the spikelets, It nover ,f;, m“’
the larger form of the type species. It is named at M
and ]’tf)mt “Kolara,” [l)nlz] and Gib. Bomb. ﬂ‘mﬂ resémbles
Setaria purpm ascens, Humb und Kunth.

8. vorticillata, Beany., 2«‘,1' ngh, Enum T 152' TDalz and Gibs.,
Bomb. Fi. 204,

Vern. Lapti; Chirehira; I)om byarn (Roxh.) '

Found all over the plains and ghits, and enten by cattle whey
young, The grain is used by the potrer classes 18 un urticle of food.

S, witermedia, R. and 8. Syst. II. 489, Kunth, Enum: 1. 150

Yern. Landgar, OMviyh=chana,

L

-
wYy



S48 JOUENAL, BOMBAY NATURAL HISTORY SOCIETY, 1800,

Like the preceding this ulso is very comwmon, and is mef with all
over the plains and ghats. ‘ fn
8. maesostachya, H. B, and K., Nov. Gen. et Sp. L 110.

This is rare. Tt wis to hie seen some years age on the right of the
voud lending to Walkeshwar,  The place has now been converted
intg & garden,

S. Italica, R. Brown.

Vern, Kangni, Kora-kangt. »

The spikes of this resemble those of Panicwin frumentaceumn.

Though believed to have heating properties, this millet is esteemed
i certain ‘parts both for its supposed medicinal properties as well
‘e for eating, being used in the form of cake and as porridge. Two

varieties of it seem to exist, one straw-yellow and the other of a red-
dish-yellow colour. The straw is not much appreciated, being
considered equal o rice straw as fodder for cattle.

v

Cexcarus,, Linn.
(. montanus, Nees in Rovl. Tll; €. Selimpert, Stend. Syn. Glum,
L. : C. tripsacoides, Fres.
Vern. Aujan, Dhamman (Duthie).
Common in the sandy pl:u‘ns of N.-W. Indig, and also found in

Nassick and Guzerat. Duthie speaks of it as “one of the most nutri-
tious of Indian grasses, nnd considered by some 1o be the very best.”’
It makes hay of a very superior qm‘nlir v, &

(. catharticus, Del.

The seed of this grass mixed with other kinds is used as food by
the poorer classes. The folinge appears early, which makes it very
valuable as forage ; it is however unsuitable for stacking.

Found in Guzerat and in sandy soil in the N-W. P

Tudia.

rovinces of

PHNNISEEUMN,
" P. Alopeciros, Steud. Syn. Glum, 1027 Gymnothrir Alopocur¥s:
Nées.

'Vern, Nacagn. ;

' Met with at Poona, Lanowli, Nussiok and in other districts, where 1t

'.h‘m’t uneamihon, Tn Pootin brooms are said to be made of ity and ot
Mount Abu it is employed in the manufacture of cordage.

"d ' 05 e 3
"B venchvoides, Rick (in Pers, Syn. 1. 72) : Steud. Byn. Glam: 105
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‘ound 1 Guzerat and ‘t.he Decean. Makes. exoellent : fodder for
cattle and horses, and is believed to be useful in inereasing the milk
of cows. Tn certain parts of India it is credited with having ithe
propevty of giving a semi-intoxicating effect to the milk of buffalogs
grazing on it. .

L. lanuginosum, Hochst. Rich. FI. Abyss. 1L, 385,

Found in the Deccan find Guzgrat, : ’

L. aurewm, Link. Hort. 1. 215 ; Dalz and Gibs, Ba. K, p. 294,

Vern.  Mooltom. 3 :

This grass has not been seen by me, though thé"autho,rs of the
Aombay Flora state it to be “common all over the Dagean and almost
unknown to botanists.” ; s 1 Vil
?, Pu typhoidewm; Rich. in. Pers. Syn. 72; Peanicillaria spicata, Willd. ;
Holeus spicatus, Linnii Dalz and Gib. Be. FZ, Suppl. 99. .~

Vern, Bap. o

Figured in Church's ““Fhod Graiis of Tndia,” and in ** Field and
Garden Crops of N.=W. Procinces.” '~ 0 i

Bajri is too well-known a grain to require deseription. If forms
the staple article of food of the pooter classes in the Deccan, Khan-
deish and Gruzerat. It is also used in the Koncan on aceount of its
being cheaper thau rice which is exported. Tt is cultivated in
various parts of India and Ceylon. The stalks dnd leaves are used

as fodder.

Seistrex, Linn.

S. squarrosus, Linn., Kunth. Enum., Plant . 175

Vern, Saranto (Goa name). :

Common along the Coast; also in Ceylon and Hongkong.  Mr.
Ferguson says:—¢This is one of our most remarkable grasses, form-
inginsome places belts along the sea-shore soveral miles in: length,
It is a truly littoral planf. and an excellent sand-binding one,
When burnt it makes a erackling noise like salt thrown in the fire,
When the seed is ripe, the larga spherical head of the seed-bearing
plant is detached and blown about the sands by the wind, and is
supposed to illusteate ina remarkable  maoner ‘the rolling thing
before the whirlwind of Tsaigh xvii. 13; and * the wheel before tl;c
wind’ of Psalm  Ixxxiii. 13."”

45
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The following remarks on this plant occur in Emerson Tenndit's
“History of Ceylon,” Vol. 1., pp. 45-0:— |
“Another plant which performs an important functionin the

fortilisation of these sapd formations, is tho Spinifee sqrariovus, the
“wnmr-pmk" a5 it is somotxmas called by Earopeans. The soeds of
this plant are contained in a circular head, cnmposed of n sevies of
splml‘hko divisions which radiate from the stalk in all directions,
xmdgmg the (hamewr of the whole abont 8 to 9 inches. When the

sééi!,-; are mnturo and ready for dxspcrston, these heads becomo de-
tached from the plant, and are earried by the wind with great velo-
city along the sands, over the surface of which they are impelled on
their elastic spines.  One of these balls may be followed by the eye
for miles as it hurries along the level shore, dropping its seeds as
if ralls, which speedily gorminate and strike root where they fall.

The globular beads are so buoyant as to flaat lightly on the water,
and tho uppermost spines acting as smls, they are thus earried across
narrow. estuaries to continue the process of embanking on newly-
formod sand bars.  Such an organisation irvesistibly suggests the
wonderfal means ordained by Providence to spread this valuable
plant alonz the barren beach to whish no seed-devouring bird ever
resorts; and even t.ho unobservant mntives, stvnek hy its sing rular
utility in resisting the® encronchments of the sea, have recorded

their admiration by conferring on it the name of Maln Rawans

Rewula, ‘the great beard of Rawann or Rama,' !

MAYDEA.

Corx; Linn.

C. Lwhryma, Linu., Sp. 1874; Dalz. and Gab. B, FY, 289,

‘Vern. Rand-jondhata, Band-wmaka, Kussar, Kaslia, Gurgur aud
Kunch in Bengal (Roed.). .
® Vory common:  Eaten by cattle, The pounded seeds are usod a%
an artiole of food by hill-tribea. Thé invelucre, which is known here
by the name of “ Kassai- -bij," iz used in native medicine as o dioretic.

oG gigmaten, Kinmig, M8, Roxb, #9 ud. 111. 570.

ar
At s.‘m“' a8 the peeeeding. Hesai, Danga  gurgur, Bengal

dm,,.

velig
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-~ %
CrioNa®iye, K. Dr L

. barbata, R. Br. in Benn, PL Jav. Rar. 18; Coiz barbata, Dulz.
and Gibs. Domb. FL 289, '
Vern. Varival, Karang, Kowdia; Bengal Gurgur (Roxb.). Common
on wet grounds.  Said to be used as fodder at Balaghat.
EvouraNa, Selrad.

(]
. lureurians, Ascheron. ot Falak
Seen in gardens. A splendid fodder grass, the cultivation of which
proves coslly, as it requireés n rich soil and ubunﬁﬁnco of water,
Highly valued in certain parts of the United States.

Zea, Linn.

This genus is represented by u single speeies. Iu a paper on the_.
“ Genera of Grasses,” pablished fn the Journal of ﬂ)e Llnnonn
Society, Mr. Bentham says:—

**This most important, widely diffused @nd most striking g-mss is
only known in a eultivated state, or perhaps asanescape from culti- R
vation. With most of the general characters of the tribe to which
it gives ifs name, it is exceptional not only in that tribe, but in
the whole ordor by the mannerdn which its numerous female spikes
lets are densely packed in several vertical rows round a central
gpongy or corRy axis. How far this arrangement may have gra-
dually arisen after so many centuries of cultivation ean only bo a
matter of conjecture,” '

Zea has mever been known in an uncultivated state, and has IOng
been believed to be a cultivated form of the last species, on account
of the close resemblance of their flowers both in arraugement
and structure, Indecd, Mr. Bentham has stated that this affinity of
Zoa to Ewelldann appears to be recognised in {his country, for speci-
mens have been received*from Schafiner, purporﬁng to be known s
“ywild maize,””

Z. Mays, Linn.; Dalz. and Gibs, Bo. FL, Suppl. 100.

Vern. Boota, Macla Indian Corn.

Grown extensively in the early pert of the rainy season, the eohs
supplying a choice grain, which is seldom reduced to flour, being
gf-m-rnlly baked or roasted over a slow fire und sonsumed by the Poo:
equally with the rich. It appears to have been introduced into {hj,
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-
country ffom America, but hus degenerated considerably in size, the

jargest being grown in Jaunpur und Azamgurh, the cobs in these
districts being double the ordinary size, and the plants themeelyes
taller than the ordinary.

Muize is grown both for the graio as well us for fodder; the stalks
being rich in saccharine matter ure gladly eaten by cattle. When
required for fodder the sewing is very close and is carried on  aboud
the middle of March or April; but if cultivated for the sake of the
grain, the sowing does not commence until the ruins break.

ORYSEAS, L.
 Onyss, Linn.

0, sativa, Linn., Dalz. and Gibs. Bo. KL, Suppl. 98

Vern. Chawal, Rice.

The daily. food of the natives of, Indis, much cultivated in the
Concan aud Ghit districts of Guzerat. One to two crops are raised
annually, but it js not uncommon in Canara and Malabar to ralse
three crops from the same ground.

" A variety of wild rice is said to grow at Mount Abu, where it 13
collected for food by the natives,

Rice straw, though sometimes given to cattle, is not considered

wholesome,
Hveroryza, Nees. o

H. aristala. Nees in Edin,, Phil. Journ, ; Potameliloa aristata, Giff.
i Journ. Asiat. Soc. and Teones Plant, As,, t. 140.
Grows in the Konkan, and North Canara. Clattle are smd to be

fond of this grass.
LErgsia, Swart.

L. hecandra. Swart. Fi. Ind. Oceid. 1. 1315 Zizania arwstala, Gniff,
in Journal Asiatic Soc.; Beng., V. 570, 22,

Fétund in North Canara, and elsewhere on wet ground. Accord-
ing to Symmond cattle are fond of it; and in Australiu it is said 10 be
much relished by stock.
R TRISTEGINEE,

v ARUNDINELLA, - Radde.
A tvioti, Nees, Dilz. und Gibs., Bomb, Fi. 293,
~ This is given on the authority: of the authors of the Bombay
*hi da ot destribe minutely the characters of the glumes, and in the ,

bay Flora,
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absence o?tlm original specimens; itis not easy to distinguish it from
A, Nepalensis ov . sefosa.

A. Nepalensis, Trin., Sp. Gram. t. 268,

Ve, Kotir, Dundee.

Muhubleshwar, Lanowli, Khandala and North Canara:

In the specimen before me, the branches of the panicle are distant:
from cach other, and not closely clystered, s stated by Mr. Bentham
in his deseription of the Australian plant. ‘

It is not eaten by cattle.

A. (sp. nov.).

Culm 3—4 ft. long, slender, glabrous; leaves 13 ft. long, pointed,
rough and hairy b) 4 lin.; ligule hairy; sheath glabrous, 4 - 5 in.
long; panicle narrow, 1—14 ft. long, dense or loose, erect or noddmg.
branches verticelled or semi-verticelled; spikelets gexmnate unequally
pedicelled, one on n pedxcel 4 lint. #nd the other on a pedicel 2—24 lin.,
very narrow, about 1§ in, long Aommon rachis ridged ; partial | rachis
and pedicels with minute stiff hairs.  Olter glume with a central more
or less distinet nerve, a little shorter than the second, both' pomted
and covered. with numerous thin soft hairs; second glume with one
central nerve and two lateral, almost indistinet; third glume thinner,
as lony or a line longer than the first, with a male flower in the axil,
and a few hairs on the upper part of its back on the fuesial line; fourth
glume smaller, hyaline, with a fine twisted bent-back awn from the
top, nearly double the length of the spikelet; palea small.

Vern, Turdie, Kotir, _

Common in Poana, (?) at Lanowli, Khandalla and below the Ghats,
This is probably A. gigantea, Dalz and Gibs. Bomb. Fl.

Not eaten by cattle, ;
A. Ritchei, Munro, MSS.

A tall grass; culm 3—4 ft. long, glubrous smovth ; nodes with or
without a ring of short hairs; leaves 16 in. long by 5—6 lin. at the
broadest part, pointed, glubw:w, or minutely downy, with a few hairs
at the inner base; ligula 1 line long, haivy; sheath longer than the
nodes, glabrous, and generally about 8in. long; spike (panicle) termi.

nal, 1 1t. long or more, rather contracted ; branches numerous, opposite
or sometimes alternate; arising aingly or 2 and 3 together ; the lower
{-5 in, long, the npper shorter, The common rachis of the spike and

.
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of the branches ridged and scabrous from piinute tubercles; spikelets
wostly 2, both unequally vpbd'ic'eﬂcd; pedicels not hairy, the_longest
pedicle 3 lin., shortest 1—14 lin; spikelet nearly 2 Iin,, hroadly ovate
Junecolate s outer glume 14 lin, acute; nerves 3, the central more
prominent with minute murications; 2ud glume 2 lin., o little shorfer
pointed, with five nerves, 3 more distinet 3 third glume thinner, broader
andsa little longer than the first, but shorter than the second; not dig-
tinetly nerved, with a malo flower, and palea in the axil; fourth glume
thin, trausparent, smaller than the first, with an awn 2—2} lin, long,
arisisize from the undivided top; palia small and transparent,  Her-
wmuphrodite flower well formed.

This is called A. Ritchei from a specimen, thus named by Muuro,
kept in the herbarium of the Poona College of Scienco. The above
deseription is mine.

Vern. Aotiv, Turdia.

Common ut Thana, Salsette and Lanowli.

It is not used as o fodder, nor is it of much use for grazing.
When young, mixed with Anthisteria, polystachis, Roxb., and .
fremula, Nees,#it yislds good rab.

A. mutiea, Nees, MS, Steud Syn, PL. Glum. I. 116.

All pyver Bombay. :

The spikelets, uke those of Paniciumn myosurus, arve of a purple colour.

A. nereosn, Nees, Stoud. Syn. Pl. Glum, 1. 115; Holeus nercosus,
Roxb. 7. Ind, T. 318.

Poona, Coromandel, and also in Ceylon.

A. tubererlata, Munro MSS.

Calm_simple, erect, or slightly decumbent ut the base, 1—1% ft.
long, glubrous; sheaths, leaves and spikelets densely clothed with
white hairs; 1 lin. long, from a papilose or tuberculated base ; sheaths
2—3 in. long, appressed, longer than the, internodos ; ligula very
small, consisting chiefly of hairs ; leaves 21—23 in, by 2 lin. (lower
shorter), linear-lunceolate, acuminato, rounded at the base, scabrous;
panicle 5—54 in. long; rachis angular, glabrous or minutely pube-
scent; branches or racemes alternate, 1 in, long or alittle longer, the
Spper. shorter ; spikelots ovate-oblong, geminate, both of the samo 8i%¢;
Qbou& 3* lin, long, including the nwa-like point of the second

e, and both unequally pedicelled, one on o very short pedicel oF
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almost sessile, and the other on ‘o pedicel 1 lin. long. Outer
glume chartaceous, acate, 17 lin, long, 3-nerved, nerves prominent
and hairy; second glume chartaceous, broader, 3} lin., H:nerved, htur),
specially ut the lower #th part; 8:@ glume obtuse, nmrlv equal to the
first or outer glume, but broader and thinner; 5 indistinet nerves, no
hairs; palea in the axil; fourth or flowering glime, a little smaller,
thinner, transparent, with fin awn arising from the top between Two
transparent bristles. The tiwisted part is brown, the straight \\htnsh

Poona and Konkan,

A specimen of this grass kept in the Herbariam of the Pootia
College of Seience is thus named. It has great affinity to A, pilosd,
Hockst., Stend. Syn, P1. Glum. T. 116, if not the same.

The above deseription is mine, XY
A, purpurea, Hockst., Steud., Syn, PL Glum I 115 s
Received a specimen from the Ktmkan ' - goig
A. tenella, Nees, MSS. Dils, ind Gibs, Bombey FI. 202, '

One of the commonest grassos at Mahabloshwar, speeiully ‘under
the shade of the trees nnd shrab. Not cared for by catfle.  Uked as
an ornament in bouquets in the dry state.

A. pumilia, Steud, Syn. PL Glpm. t. 114, Rich, F%. 4bpe'T1. 414.

This elegant grass continues to beof a green colonr even when dry.

At Lanowles and Konkan and varions part of Tndia. Nothing is
known nbout ifts uses, !

A. avenacea, MSS., Thwaites, Fnum. PL Zeylam. 1417 "
A small elegant grasss  Culms glabrous, slender, branching and
rooting from the base, 3—5 in. long ; nodes glabrous; sheath about
#th in. long, appressed, sparingly pilose along the maygins; Tigula
aeuminated by aline, leaves 10—12 Tin. long, ovate Ianceolate, acute or
minate, cordate nt the base, amplexicaul, spmugl} pilose, with rigid
cilia ot their origin from the sheath. Panicle érect, donse, or slxghml)
spreading, about 1in, long, consisting of very short racomes, donsnlv
congested on the top of 1~2 in, Tong glabrond pedincle ; rachis ;-
nutely pubescent or spavingly liniry ; spikelots Innceolate, 3 1in, Tong
(otc]nmvc of the long awn-like potut of the 2nd glune), geminafe,
equal in size, but unequally pedicalled; onter glume 9 lih lonig, 1
ceolate, pointod, 3-nerved, with long hairs on the nerves:
8 lin. (exelnsive of the poiut), 5 lin. long with the poing,

an-
y2nd gl
35 ne l"\’pd,



416  JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, 1880.

with hairs on the nerves; drd glu'mu 3 faintly-nerved, transpareut,
lauceolate, pointed, a little bronder and longer than the first, with
a large palea in the axil, no hairs ; 4th glume smaller, half size of
the 3rd, thin, transparent, with an awn 10 lin. long avising from the
top between two thin hair-like processes, the lower part flat, contorted
and dark-brown up to the knee, the upper bent part is round, whitish.

At the Western Ghits and at Mahableshwar.

The above deseription is mine.

A. Campbelliana,* (Sp. nov.) .

Culm ereet, 4-8 in. long, very slender, glabrous, of purplish colour,
nodes glabrous ; leaves 14—14 in. long by 2—3 lin,, acute, glabrous,
of straw colonr ; sheath glabrous, of purplish colour, striated,
appressed, as long as the nodes; ligula smail, not hairy. Inflore-
scence capitate, and consists of sevoral small racemes, densely and
closely congested at the upper part of the peduncle, and slightly
exerted, (about half an inch) above the uppermost leaves, The
general rachis is ribbed; about § inch long, glabrous, partial rachis
about 2 lin,, also glabrous. Each raceme is about one-third in. long;
and consists of 5 or 6 spikelets, which are single or oceasionally
geminate; first glame rigid, 2 lin, long, 3-ribbed, glabrous, with a
few small scattered hairs on the middle rib ; the second glume also
rigid, 1-3 lin. long, including the point, with 3 or Saibs, 3 distinet,
with very small murications; third a little smaller than the first, hut
" broader than it, and the second, thin, rather transparent, with a few
small hairs on the upper half of the middledine, the end is jagged,
ot drawn into a point, with a palea or occasionally & male flower;
fourth smaller than the third, hyaline, with & slender geniculate awn,
4} lin. long, twisted below the geniculation, arising between 2 fine
sotiform processes of the glume ; palea smaller.

A small grass resembling at first sight Agacoprs filifolia, or a variety
of Polypogon Montpelisnse. Not common. Grows at Mahableshwar :
collected at the end of the raios in 1880, Uses not known.

® Avundinella Campelliana ia thus namad in bomonr of Me. J, M. Campbell, €, 8,
OLE., theeditor of the Bombay Garetfogr, for his eminent ervices to the literatare
nnd archasology of this conuntry, and in recognilion of the favour of ohtaining for mo
W lnrge colloction of grassen throagh the Forest Officors of varions districts of Gure
Tat, Kovksn and the Deccan, before tho Bombny Government had pessad tho

:“hﬁnn 30. 521 on the 21t January, 1891, direoting the three Conservators of
oresty to supplY wa with spscimens of grassus
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A. spieata. Dulz. in Dalz. and Gibs. Bomb. Fl. 293,
Common at Mahableshwar ; afto in Poona.
T'he inflorescence resembles that of Seltari.

TricHOL®NA, Selvad.

Tricholena Wighti, Nees, MSS., I‘mm,um Megalunthawm, Slued
Syn., PL Glum I, 93, '

Culm slender, about 1} ft. high or more, geniculate at the first.or
second node, hairy; nhclth withbulbous hairs, striated, approsscd
up to about one inch of the node; nodes also hairy ; Hgula small,
truneated, cilinted; leaves 5% in. long, 2 lin. brouad =% the base, nar-
rower and pointed at the end, the central line on the back broad and
prominent; panicle 3—4 in. long, rather deuse, branched ot the lower
part; the common raclus seldom or never excerted from the brd!u'l
sheath of the highest leuf, vory thin and glabrous; the rachis of ﬂ!o
branches thinner and flexuose ; peduncles of npﬂmleh! ﬂil'@t‘)’v Bhﬂ"
rous, of various lengths, 4—5 lines long, tortuous, sdhtnry or very
seldom geminate; sp'kclc.ta lurgc nearly 4 lin. long the Tower
glume 1 lin. long, haity, narrow, oblong, obtuse, and at'a very short
distance from the second glume; second glufne 3 ribbod, 3—3% 1in,
long, clothed with long shining silky, lilic hairs, concealing a thin,
small awn which arises from the fwo-dontate end ; third glume similar
to the second in every respect, except that it bearg in its axil o male
flower and palea; 4th glame smaller, broad, destitate of'_ hairs, thin,
opaque, and rather stiff, enclosing a hermaphrodite flower, "

The above deseription 18 mine. T

This beautiful grass with dense panicles of o pink or Jilae ‘colour
grows at Mahableshwar, Panchzunny and the Western Ghats Also
in Rajputana and Jeypore, where it is known by the name of Bad
and Giri. Professor Hakel names it Zyicholena fuberewlost and My
Duthic now adopts this namé, thoughin his brochure, “Foddor
Grusses of Northern India,’” he duet.nbod ﬂ' under the mame” Riy,-
elelytrum Wiglhtis.*

HYSAHOLANA, Noes, [
This genas contains the following single spocies :—

T. acarifera. N. act. N, C XVIL- Sup. I. 180 Steud Syn, Gr;m

* Thiz gruse oughL to h.no come st the wnd 6F the vlomrq-h-m of thy e
Payicum,

46
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L. 119 ; Panicum acariferwm, Trin, Sp. Gram, t. 87 ; Melica latifolia,
Roxb. FI. Ind. T. 328.

Cespitose ; culm erect, simple, smooth, 4—8 ft. high, enveloped in
the sheaths of the leaves ; sheaths hairy at the mouth ; ligula small,
ciliate, lacerated ; leaves lanceolate, rather attenumated at the base and
pointed at the end, smooth, glabrous, rigid, 8—20 in. long by 1—4 in.;
panicle terminal, about 2 ft. long, supra-decompound ; branches and
branchlets numerous, filiform, bedving subsessile spikelets; pedicels
scabrous; spikelets lanceolate, 4 lin. long, solitary and geminate, un-
equally pedicill~te; glumes lanceolate, acuminate, greenish; 1st glume
shorter than the second, half the length or 4 little more; third glume
longer than the second, acuminate, membranons, 3-nerved ; fourth or
AMlowering glume shorter and thinner than the third, lincar lanceolate,
ciliate ; stamens 2—3 ; stigmas plumose.

It is a tall, clegant grass, especially when in flower. Not common.
Grows at Thana, Nassick, East Khandeish and other parts of India;
also in China and the Philippines. A specimen, named a species of
bamboo, was received from Baroda, Handsome plants arc scen in the
Bombay University Gardens, where they flower in the months of
March-April. They were introduced by the Ton’ble Mr. Justice
Birdwood. Mr, Duthie says: It is ot uncommon on the plains and
on low elevations oz the hills, usually in the vicinity of water. The
grass is called Kaisar in Chota Nagpur. A decoction of the root is
used as a rinse for the mouth in cases of fever.”—(Rey, A, Campbell.)
Tn describing the leaves, Roxb. says: “they arc much like the leaves
employed by the Chinese to put between the boxes and lead canisters
in which their teas are packed.”

ZOYSICEX.
Tracus, Hall.

T, vacemosa, Hall, Stirp. Helv. IL, 203% Deauy. Agrost. t. 6,
fig. 13, Lappago racemosa, Wildd; L. alienas, Dalz. and Gib. 8.
Bl 205; Sibth, B, Grae. t. 1913 L. biflora, Roxb, FI. Ind. L., 281.

A small nutritions grass, much grazed in the raius, Tts small size
makes it unfit for stucking, Considered goodin Australia for winter

!ef;i"g- .Nﬂt favourubly spoken of from certuin purts of India.
Hound in Surt, Domus, Sind, the Poona districts, Neera, &¢.
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* Prroris, Ait.

P. latifolia, Ait.;Kunth. Enum. I, 470. Dalz. and Gibs. Bo. FU.
296; P. patula and P. longiflora, Nees, Steud. Syn. Gram. 186; P,
hordeiformis, Nees, and P, glabrata, Steud. Syn. Gram, (sh_ort-ﬂgwcred
variety), Anthoranthum Indicwm, Linn.

Seen by me at Damaun, Kanara specimens were received from
Domus and Surat. Widely*diffused.over tropical and sub-tropical *Asia
and Adrica, China, Japan, the Cape of Good Hope and Teneriffe.

ZoYSIA, '8 ¥

Z. pungens, Wildd., Kunth. Enum. t, 471; Z. lenwifolia, Wildd,

Z. Japonica, Steud. Syn. Gram. 414; Z. Griffithiana, C. Mull in
Bot. Zeit.

A common seaside plant growing in tropical and sub-tropical Asia,
Australia and Japan. My speeimen came from Damaun,

Ttis a small plant with stiff pungent leaves and needle-like spike of

flowers. It erceps to a great léngth, and serves to bind the sands
along the coast.

NOTES ON THE LARV./E AND PUPJE OF SOME OF TIHE
BUTTERFLIES OF THE BOMBAY PRESIDENCY.
By J. Davinsox, Bo. C. S, axp E. H. Airkex.

(Continued from page 278.)
(With Plates D, E, and F.)

Tue publication of our notes has been delayed by various causes,
and this second part has had the benefit of another soason’s experience,
This has been a very great advantage. Last year’s observations have
been verified, or corrected, and many deficiencies have been made up,
while ten new species have boen added to the list. Great efforts were
made to find more larvie of Kaltima horsfieldii, but only two were
obtained. Comparison of these with the larvie of Hipolymnas boling,
for which we mistook our first specimen, showed some differences
which it is not difficult to distingnish them irrespective of colouy,
The spines on the head of Ke#lima are decidedly longer, while these
on the body are smallor and finer than those of Hipelymnas, Tye
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pupre also are distinguishable by the contour of the thorax, but the
difference is very slight. In the first part of our notes we said that
we had only bred the small form of H. lolina, and had not ascertained
ite food-plant. During the past season we obtained many larvie on a
species of nettle (Fleurya interruptay,and rearved both forms from them.
One curious fact which escaped our notiee till this season, and which
we have not seen mentioned clsewhere, ought to be noted here. It is
that the spines of Euffialia are epidermal and ave shed at each moult,
the larve emerging with only & row of small, blunt processes, which
in o very short time expand into spines. We will now resume our
notes, but first we must express our grateful thanks to Mr. Lionel de
Nieéville for naming all our Hesperdide and giving us much assistance
in other ways, aud to Mr. T. R. Bell, of the Forest Department, whose
skill in finding larvae is only equalled by the generosity with which he
lets others reap the fruits of his labburs.
The larvie of the following Nymplinlide have been discovered since
the first part of our paper was in print.

41.  Lethe curopa, Fabricius.

Larvee somewhat thicker proportionally than those of Myenlesisand
Melanitis.  'The head is larger, and is surmounted by a single, short,
ercct hom; the hody is rough, thickest in the middle, suddenly
attenuated from the 11th segment, and terminated By a long caudal
horn. The colour is green, much paler on the under parts, The
pupa is suspended by the tail, is of » uniform pule green colour, stout,
smooth, and quite regular, except that the head-case, whichis seImi-
detached from the thorux, is broad and angular, with two sharp points
n front. We found a single specimen of this, feeding on dwarf
bamboo, in the month of August, Descriptions from single specimens
ean never be put forward with confidence, and in this case we are not
at all sure that the stunted appearance of the last three segments was
not & mere deformity resulting from an aceident.

42,  Athyma mahesa, Moore.
On the 26th of September a female of this species was noticed
lying eges on Ol divica. Only one egg was secured, but by the
wost affectionate care this was successfully reared,  In form the larva

WS exaotly stmilur to that of Limcuitis procris—already described 3'

-~
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in colour it was green, with a yhitish band round the 9th segment.
Its habits were also very like those of Z. proesis, but not quite the
same. It selected one of the side nerves of a leaf and ate away the
soft parts on each side till the bare nerve stood out; then having
barricaded the approach to this with fragments of leaf which it had
contrived to cut off in feeding, mixed with excrement and silk, it
rested motionless on the vory poing of the rib, unapproachable by ants
or spiders. After the last moult it gave up these habits, and rested
on the upper side of a leaf, whereit was conspicuous enough. We infor
that the worst cnemies of this species are not bidds, or parasites,
but small spiders and predacious insects. The pupa is of the most
brilliant silver colour, the segments and parts being outlined with
brown. It iz suspended perpendicularly, the abdominal segments
slender, the thoracie region larger and expanded laterally; two long,
gharp horns, issuing from the sides of the head, and at first parallel,
diverge and point laterally; o the back there are two prominent
processes, eurved towards each other, and many smaller points, or
tubercles.
43.  Neptis viraja, Moore.

This was discovered by Mr. Bell feeding on a tree with pinnate
leaves. From his deseription”it appears to be like the larva of
N. jumbal, without the spines, but we have not seim it ourselves and
only notice it here because of the light which its strange habits throw
on eur discovery of the pupa of . hordonia in a loose cocoon of dead
leaves. The larva of rirgju, Mr. Bell says, cuts through o leaf stalk
in such a way that all the leaflets beyond the cut part hang over;
then it cuts off each leaflet of the pendent part, joins it to the stem
with silk, and lives in the house of dead leaves thus formed, feeding
on the dead leaves,

44 Cwrestis thyodamas, Boisduval.

Mr. T. R. Bell noticed a foemale on the 10th of October dcpositing
its eggs on the tenderest leaves and buds of a “banian™ tree. ( Picus.
indica ), and secured six, of which two were reared: The e2Es were
curious and beautiful, high dome-shaped, or almost conical, wit}, an
aperture at the top fitted with a deeply dentate, flat cap, like a coggod
wheel.  The larva escaped by raising this and did not eat the Eilel],

The larva was: unlike any other that we have ever soen, Slt‘mlor,
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cylindrical and smooth ; with two, Ihng, curved, divergent filaments,
or soft horns on the head, a single stouter sword-shaped one on the
back at the 5th or 6th segment, curved backwards and serrated on its
inner edge, and another on the last segment, curved forwards and
sorrated on its outer edge. The colour was a fine, reddish-brown,
with a broad green band on the side from the 5th to the last
segment. Pupa suspended by the tail, yery much compressed, with
a dorsal ridge from head to tail, high and obtusely pointed in the
middle; the palpi-cases united and produced into a long, somewhat
recurved, snout’; volour brown, with fine dark striw,

Faamy LEMONTIDE.
Subfamily NEMEOBIINE.
45. Abisara fraterna, Moore.

We call this finterna because we have been accustomed to call it by
that name in other parts of the Bombay Presidency, *‘without pre-
judice” to suffusaor prunosa, or any other alias, The larva is flat, very
broad in the middle, tapering to both ends, clothed sparsely with short
hairs; head small, not enclosed in the second segment ; colour light
green. The pupa is also elothed with- hairs, and altogether solike the
larva that it is difficult to note exactly when the change takes place.
It is closely attached to a leaf by the tail and a girdle. We found
this very abundantly in July, 1889, and occusionally till the end of the
rains, on Embellie robusta. This year it was scarce. The larva rests
on the underside of the leaf, which is of the same tint of green as
itself.

Fayvuy LYCENIDIE.

46.  Lampides elianus, Fabricius,

There is o full deseription of the larva and pupa in Marshall and
de Nicéville, which we need not repeat.  We may say, however, that
_all the larvie we have seen were of a pure, pale, green colour, like
youngleaves of the tree on which they fed. This was the well-known
“Karanj " (Pongamia ylabra). In Karwar, in the month of March,
Weo e femule in winter dress laying her cggs on the leaf buds just
9pening. W did not attempt to vear from the egg, but allowed the

TV 10 grow to u veasonable size aud then took them, and got on¢
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butierfly of the summer form. The rest came to grief, There were
a good many ants on the tree, w }uch scemed to take the same interest
in the larve as they take in Aphides of all sorts, and also on the
sacchariferous glands at the bases of leaves, but we could not sce that
the larve were in any way helped by the ants, or dependent orf them.

47, Tarucus theophrastus, Fabricius,
This also is carefully describeds by Mr, de Nicéville. We have
reared it in Bombay on Zizyphus jujuba, the “Bore” or * Bear” tree.

48. Tarucus plinius, Fabricius."

Wo saw this species in Bombay laying its eggs on a leguminous
plant with yellow flowers, which shoots up dm'mg the rains to the
height of six or seven feet and dies immediately after, and which we,
with such skill in botany as was at our command, identified as
Sesbania aculeata. The leaves of this wrutched plant wither ten
minutes after you pluck them, but we suceeeded in rearing one cater-
pillar by keeping it in a small, air-tight box. It is doscmbed in our
notes as green, and of the usunl wood-louse form, with a dorsal ridge
of minute protuberances. The pupa was greenish, smooth, not a
quarter of an inch long, and closcly attached to the bottom of the box.
The pupa state lasted seven days. Seven, ten, and fourteen days
appear to be thg commonest pupal periods, "

40, Castalius decidea, Hoewitson.

This feeds on the tender leaves of the “ Chorna’ (Zizyphus rigosa),
and we reared a good many in September and Oectober. The larva
is pale green, and of the usaal wood-louse form, with the head concealed
under the second segment, The whole body is more or less pubescent;
and there is a {ringe of longer hairs on each side.  The pupa is short
and stout, constricted between the thorax and abdomen, clothed with
short hair, closely attaéhell by tail and band to any convenient surface ;
colour ochreous, mottled with brown.

50.  Iraata timoleon, Stoll.

We got five or six of these in September, feeding on the bark of
Ficus glomerata, and when that failed, on each other, for they are
horrible cannibals,  They never ate a leak.  The larva jg very stout,

but is much constricted in the middle, so that the circumnference ; 18
»
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greatest about the 3rd or 4than O¢h or 10th sogments, varying a
little with position. Tt moves as froely backwards as forwards, the
whole ventral surface adhering closely tothe branch, so that head and
legs are seldom visible, The colour is clear green, with or without a
browiebar on each side of the 10th segment. The pupa is thick and
short, humped on the thorax, and somewhat constricted behind ;
lighy brown mottlad with darker. ¢

There were 16 ants with thes® larvie when they were brought to
s, but after they became pupse they were discovered by nest of
common housewggts, tnd were immediately put uuder. a guard and
carcfully watched. But we shall have more fo say on this subject
under the next species,

51, Avhopala centarris, Fabricius,

The larva of this speeies, which we found from June to Octaber on
Terminalic panienlata, one of the commonost jungle trees in Canara,
has the usual wood-louse form, the Yiead being concealed under the
2nd sogment, and the sides extending beyond the legs, but it is
proportionally longer and flatter than most of the family, and the last
two segments are much depressed.  There are a few strong, black
bristles about each spiracle, and helow these a fringe of similar
bristles skirting the whole outline of the insect as scen from above.
There is & honey gland on the 11ih  segment, but ave saw 1o signs
of erectilo. organs, on the 12th. . The colour varies a little, but is
usually green below and on the sides, the: whole back being of 2
fine, reddish-brown, very prettily murked with darker and lighter
shades. The pupa is stout and broad, with the thorax humped, and
the under-surface very flat. The last segment is peculiarly prolonged
snd expanded : to describe: it appropriately a Greek word is required
signifying,—having-the-form-of-a-lorse’s-hoof, By this alone the
pupa is firmly aftached to u strong web ofsilk in a loose, half-open,
leaf.cell,

We never found either larva or pupa of this hutterfly without an
attendant: guard of the ferocions red, or yellow, tree ant, @Eeophylla
smayigiding, as we bolieve the fiend is called. . ulf-a-dozen of themn,
kipt with the larva i a bottle, lived guite happily for a woek, and
stémed {0 require no food besides what they obtuined from it und

-
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from the leaves with which- it wps swpplied. = The darva was in no
degree dependent on them, as w o‘)rm ved by rearing some from a very,
smull sizo without ants. From this it would appesr that the advan-
tage which the larva derives from the allianes is protection against
enemies. The house swarmed with a small brown' ant, very.activa:
in Killing and carrying off sickly larvm, or butterflies just emorging
from the pupa. We introduced some of these to a espfaurus, and,
immediately they took it into flbir care pud showed that ﬁ‘ey
thoroughly understood the management of it. First the larva was
assiduously caressed all over, especially. about the head ; them the
ant went to the 11th segment, tonched the glaud gently with its
antennw, and was rewarded with a drop of honey, which it ’Hrk@tl
up at onee. This process was ropontcd many fimes. Now, supposiog
Lhese ants to be nine years old, like some of Sir John Lubbock’s, itis
not poemblo they ever could’ bave %en a contawrus Tarva ;. for
the house in the walls of which' ‘they had {heir nesfrs&ood»acmnuy ot
the sand of tho sea-beech; a mile Ix‘om“tho‘ nenrest spot omwhigh wa
over saw this buttorfly, or found its Jarva. " How did thoy smderstand
it so well? Terhups they had]hnd some practice with Lamgpides
alianws, the laryae of which we sometimes found in the garden;
Before lenving the subject wo cannot forbenr moralising on tho fact
that, when the larva has become a pupa and is no Jonget of any use
to them, the anfs guard it as carefully ns boforo. How remole and
contingent is any advantage they will derive Trom the presersation
of the butterfly I  Alas! it is not only the sluggard that bus aeed
to go to the ant and learn her ways and be wiso, ‘

52, Zesiug chrysomallus, Hitbner. - S

We found this on the same tree as the last, with the sawe unfuil-
ing body-guard of red ants. The larvs it more elongated than the
last, and the second segmént, wlnchqs not depressed, bat encases the
head and projects boyond it, is anteriorly cleft into four points, like
the teoth of asaw: fho last two segments are depressed.  There iy o
honey-gland, but apparently no erectile organs, a subdorsal and a
lnteral row of single short bristles, oue to each segment, and below
these, at tha bases of the legs, tufts of etrong bristles, t}ms.c on the
2nd, 3rd and 4th segments springing from warly processes, The

47 .
- -
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colour is green, with more ow lesy of 4 Yeddish finge on the back at
the Sed and 4ih segments; but yo&g larye show more brown than
greon, snd there is - doubtless a good deal of variation. The pups
isyery like that of the last, perhaps not so flat on the under-
surfase.

. From this species wo learied @ lesson on the importance of assum-
ing,nothing in Natural History without absolute proof. Farly in the
season of 1880 we maule up our V;ninds, fyrem observation of A r];rym/(&
‘amendes, that its larve would: be found, on Tevminnhia papicwlata, and
when, after asdjtile search, Lycenid larve wero found, it never
ocenryed to us to question what they were.  They were A wuianics of
course, As every specimen wo got pined and died, we vemained in
this persunsion. Farly' in the following season fresh scarch was
‘made, mgny larve were foand, aud though at fiest they died ns
before, we eventually succoeded in getting the Dbutterfly, and lo! it
was cendams,  This was a surprisg, for though cenfanras frequents.
the Tevminalic trecs as well s wmantes, it 18 o very much less common
spoeies 3 but in the meuntime we had fonnd that there were two

“Kinds of larvaron tho tree, and the one having proved to bo centanris,
thé other of course was amantes. Bub this: other we could 1ot rear:
it defiod s, We triod it with antstund we tried it withont ; we tried
it in & Bottle andgve tried it in the openair. Sooner or later, it pined
and died. At last wo got one which was very neurly fall grown,
and though it soon. sickened and scemed om the point of d.\'.ing, it
saved its life by becoming a pupy, and in due time forth came Zeins
elirysomatlis ! The emergence of o Terias hocabe wounld scarcely
have surprised us more.  We still believe, however, thut A wrntes
Moods on  Terminalia panienlate, and if wo  have another season in
Canaras will storm the nests of the red ants. In the innermost
penctralia of those we shall yery likely find it.
-

58,  Virachola docrates, I'abricius.

. Mr. de Niedville’s descriptions of this and the next spbeies, pud
‘hia aceounts of their stimge habits, are so full that we need not
waste space on (hem in those nftes,  We reaved this species in H'oons
&f““!‘)‘wrﬂ,ﬂg«». in: the month 'of January or February, on the fruif

: m pomegranato, Tt is raro in Canarn, al least on the coash
-

.
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o Viracholq, perso, Tlewitson,

At Matheran and Mahableshivnr we have bred this in March op
April,  In Canara larve miy be found from August, or September,
to April at leust. We have never found it feeding on anything
except the fruit of Randia dumetorum, ealled by matives ““Ghela™
(please pronounee Giale), and never found more than one lurva in o
frait. Mr. de Nieéville votices t}m vory odd shape of this egter-
pillar’s hinder end, Dut does not suggest its use. It is obviously a
shovel for pushing refuse out of his chamber.  Anfs often Irequent
the fruits hollowed out by these Lurvae, probably feethe sweel juices
of the fruit,

Fasuy PAPILIONTD.AL.

‘Subfamily Premexz,
65 Nepheronit: pingasa, More,

We found this butterfly luying its eggs on Capparis heyneann, at
the very top of Goodhally hill, 1,850 feet high, Woe could not find
the plintin any wmore aceessible place, but the leaf is tough, aud
when kept ina well-corked bottle, does not wither for o weuk, so we
had little diffieulty in rearing  the larvee, The first was hatched on
the 30th July and ate up the shell of the egg at onee. It cast its
skin on the 1st; 5th, 9th and 1dth of August, and changed into the
pupa state on the 22nd,  This pupa met with an accident, but wo
found and reared & good many during August und September.
The larva is long, eylindrieal, or slightly depressed, and tapering
perceptibly from the head, which is lavge, to the tuil, which ends in
two short, strong, spines glothed with bristles. The body is clothed
with very minute hairs; colour green with a lateral row of conspicuous
white spots from the 5th to the 12th segment, and rows of smallor
spots on the back. The ¢hrysalis, which is suspended by the tuil and
Dby avery long bund, 18 & curious uhject, tho thoracie portion being bent
back ulmest at vight angles: to the abdominal, aud the head being

rodiced into a verylong, sharp snout, while the wing-cases forn o
keel nearly half an inch in depth, atid so thin as to bealmost truns.
pavent. The colour is a uniform, pale, watery green. z'\ peculiarity
of this speeies is that the eggs ave laid and the larva foeds from tl(u
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beginning on the oldest and tougheﬂ leavés, like pieces of dark-green
.moroeeo leather,

a¢rsl n 56. Delias eucharis, Drury.

"Lnrga Jonug, eylindrical and smooth, with an oily gloss. Two
‘subdoreal rows of long white bristles' springing from minute white
“tubercles; head, sides and back sparsely clothed with short white
bristlea; colofir brown, head ond foct Dlgek. Tt may Do found
from the beginning  of August everywhere, on the common
L xma}letgc" (Lomnt/ms), from which it will drop and hang by a
hread if the troe is shaken. ~ We have never: found it feeding on
y&nﬁg else. Unlike most butterflies, this specics lays as many as

'twtmty or thu'ty eggs on ono leai, in parallel rows, with equal in-
tervals, and the larvie continue in some measure gregarions to, the last,
‘&0 that o large number of pup are often found, at little distance from
_each other, on a wall, or the trunk o! a tree.

2 " The  papa i3 closely attached by the tail and by a band, generally to
8, vertical surface, with the head upwards.  If is modcmh.h stout,
_'.u;xthashort snout, two small tubercles on the head, a sharp but
I)Ot prominent, dorsal ridge on the thorax, coniinued in a row of
:'umerclcs o1 t.lm abdominud segments. Below these are two partial
'eubdurml rOWS culotlr bright yellow ; tubercles and a row of spots
defining the wmgocaws black, .., . .

. Latge numbers are destroyed by a dipterous parssite, very like o
gommon house-fly.

57, Applas libythea, Fubricius.
' We did not got this in Caniara, bat réared a good many in Bombay
('hmn" April and Moy, on Cupparis horride. The larva is long, green,
“sonewhat dopressed, and has the rough surface and general aspect of
"W Terias, or u Catopeilia, but the anal ¢éxtrewmity fapers a little, and is
"l&ightly but distinctly Bifid. The pupa is of quite a different
~‘tﬂ?(i”fmm Terias or Catopsitia. 1t is closely attached to a leaf, and
the wing-cases do not forma keel, but there is an acute doreal promi-
neieo ]lllt behind the hend, gnd 4 transverso doreal ridge in the
i t’onnoctmg two angulad, luteral processes, Tho head ends in
n «mon uiout: - Fhe o.olom i wrmbl( and probubly depends on
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.88, Tc‘r«coi?x etrida, Fabricius, =

We reared this in Bombay”in the month of December on Caduba
tndica. Trom the very meagre note we made at the time, the larva
appears to have been like that of Zerias Aecabe, but perceptibly
enlarged near the posterior extromity. The pupa was also like that
of Zorias, but stouter, and the snout was long and sharply recurved.
The colour was pale stmr. ', or thr[,y white. . Rniied

a0, Turuoh!s eypraa, Fabricius.

This butterfly follows the curious distribution~” its food plant, a
bush, or small tree, known hotanically as Sulpadore persica, which
grows on the Jands' of salt-works in the lmnhm, and wfound at
isolated places inland Whore there is salt in the soil. In the fmme-
diate vicinity of this tree (he butterfly swarms: elsowhere. it is hmly
met with.  We have foared it on the mainland, opposite Bombay, in
November and December, und.on tho coast of Canara, at one place
only, in May. The larvais very like that of Tmtn, cyhndnm‘l or
slightly depressed, with a rough ' surfaco, due to mmute tubercles,
from each of which grows a very small bristle. The eolour is a uni-
form grasa green, with a blue dorsal line, more or less distinct; and a
vellowish luteral line dividing the eolour of the back from the paler
green of the under paris, The pupa is compressed, and has the.
wing-eases produced into a keel, like that of Terias. It is. suspended

in the same mauner By .y tail and a moderately Tong band. The
colour is wsually eome shade of dingy, whitish-brown, or dirty
green.,

We have put this butterfly down as 7. oypraa with much misgiying.
One of the specimens which we reared in Bombay was so named for
us by a fricnd who was an cxpert in the genus Zeracolus, and ywe
have not a doubit he wna right as to that ;pamcular specimen at - that
time ; but that all, or mx), of thoaewo lllWO amcown.red would receive
the same name at the British M,,nseqm; to-day is more than we dare
assume, '

00,  Zerias lm'nbc Linngeus,

As we have suid, the Isrva and pupa of this are exceedingly like
those of the last, The larva is long, green, rough, oylindrical, oy
alightly depressed, with a large head, The pupa is suspended by
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the tail and by a moderately long bapd; the abdominul scgmentsare
round, but the thorax is much compréssed, the wing-cases uniting to
form a deep, sharp keel. Tho head-case terminates ina short pointed
snout. Ordinarily the pupn is solitary and green ; hut about the end
of last*September o boy brought us a dry twig, with fourteen pup:
on it so close together that they almost touched each other, and guite
b!:'rcl, We are ih(;liﬁéd to think that the, withering of their food
plant had cuused these fourteen laryze, whish would ordinarily have
suspended themselves singly swong the leaves on which ‘they were
feeding, to migregin a Dody in search of a place where they might
safely pass the pupa state. Many Pierinez and other Jarvie seck each
other’s company af thattime.  Having selected a dead branch of some
‘neighbouring bush, they acquired the colour of their surroundings,
as nearly all Pivine and Papilionine pupo do to a greater or less
extent: A enrious circumstance iy (this case was that all the
butterflios which emerged from these fourteen pupa had a large,
rust-coloured patch on the underside of the apex of the forewing.
Terias fweabe wus yery common af that time, but we mot fow with
this mark well developed. The favourite food of this species i3
Sesbania aculeats, u monsoon anmnual, already mentioned us the food
of Zaruecus plinivs. It ulso feeds readily on Cussia ford.

61.‘ Catopsilia  pyranthe, Linnecus, *

Larva long, somewhat depressed, rough, green, with a white luteral
line, und above it a blnck line, more or 1@5 oonspicuouﬁ, formed by
minute, flaf, shining, black tubercles, Tn ghort, this larva iz very
like u big specimen of the last. The pupa is much stouter, and the
keel formed by the wing-cases is much loss pronounced. The
norranl colour is pale green, with a yellow lateral line. We have
never found it on any plant except Cassia occidentalis. 1t habitually
rests on the upperside, along the midrib, like almost all Picrine
larvie,

62. Cutopsilia erocale, Crumer.

The larva is not easily distingyishable from that of the last; bub
An their choice of food the two species differ. We have found this on
J_ﬁ"tml species. of Uassa, all arboreal, such us fistula and swacfrand ;

never on the humble and ill-smelling occidontalis. The larva ha¥
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sometimes a very broads black, lateral stripe, somelimes wanfs it
entively. The pupahas the sngut longer than it isin pyranthie. - We
have found this abundantly at the beginning and end of the ruiny
season, and also in April.

«*3

63,  Cutopsilin eatitla, Cramer.
We have found this with the last, and cannot distinguish either
larva or pupa. - U s =
Sabfamily Pavinioxiza,
It will save much repetition and facilitate deseription if we divide
this subfamily into groups based on the form of fie larya and pupa.

Tue Orxrraorters Grovre,

The three speeies of this group feed in this district on dristaloohin
indicet, & very common ereeper, m'fh-tﬁittor leaves, called by tho
natives Saepan-bel, o bali; frem the notion that it is a cure for
snuke-bites. It withors soon safter the rains, except in very muist
situations.  The larywe, like those of “protected ™ butterflics gonerally,
are very easy to reary eating freely in any situation wnd growing fast,
They are much proyed on by small hymenopterous parasites, which
emerge from the living larve and form whito cocoons on their sides,
We counted 67 from' one F. hector. The larva dies soom after.
There can be little doubt that the forked tentucls which all Osnithop-
tera and Papitio larvi extrude from the neck when annoyed, is
designed for defence against such parasites. Tt emits a reddish,
possibly corrosive, fluid, with an offensive smell, and we have noticed
one of these larvie, when disturbed by ants, drive them oﬂ' by swinging
its head round witl' the tentacle extruded.

G4, Ornithoptera minos, Cramer.

This butterfly almost disappears from the end of the yoar until the
beginning of June, at 1ast on the coast. . The first rain brings n few
out at the beginning of June, and larve are found in July, lx'coming
increasingly common till October. The egg; which we have oftan
found, is of a reddish colonr, and under a strong lens looks very like
a rough red orange. It is hatched on the ecighth diy, The larya is
roughly cylindrical, tapering a little to each end, and carries tyg

dorsal rows of fleshy processes, somewhat enrved fonvnrds, and g
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d,t.mblc'mw on each side of much shorfer ones,  The 2nd, 3rd aud 4th
sagments have each an additional long pair between tho dorsal und
Interal rows.. The bead is smooth. and black, the body of a uniform,
dark, madder-brown, prettily lighted by a tinge of pink at the points
of somev of the fleshy processes. The dorsal processes on the Sth
segment and a lateral pair on the seventh are pinkish-white, and a Land
of tl.alc. same colour vaites them. The pupa, is suspended by the tail
?}Dd a band, which encii'clcs it mudh nearersthe head than is usuanl
with P?tjéfll'o pup«e Tn form it is stout, flattencd and dilated in the
middle, the lleﬁd@d thorax thrown back. The Tiead 18 somewhat
angular and _f’ubcrciilntod, and two of the abdominal segments carry
euch # prominent dorsal pair of pointed tubercles. Tu coloar it 19
usually light brown, with a strongly contrasting saddie of “old
gold,” but wo had one of a withered green hue with the suddlo bright
yellow. The pupa, when touched, makes o kusky, squeaking noise,
produced apparently by friction of tho abdominal rings.  The pupz
etata lasts nearly four weeks, This larva is o cannibil and, if not
well supplicd with fresh food, will devour pupe of its own kind.

65.  Papilio, hector, Yinnsous.

Larvio wero found throughout the monsoon, and onee in April, on &
plant near water, which had retained some greon leaves,  InJune,
when they first 'appeared, it wds difficult to get food for them, as the
young shoots of Avistolochia had searcely begun to sprout.  The egg
must have been laid on the dry stalksof last scason. The larva is o
like that of O. minos that no detailed description is necessary, but,
apart from the sizo, it may be readily distingiishod by tho absence
of the pinkish diagonal bar, and by the fact that ull the fleshy pro-
cosses, which are shorter than in ©. minos, are more or less pink, or
red. The pupa has four pairs of fattencd tubereles on the abdominal
segments, and is altogether more angular than that of 0. mines. In
c.g}onr_ it is alight, pinkish-brow, mottled and streaked with a darker

nM,

A B 66. Papilio aristolochie, Fabricius,

I,:'w" reared this in Canara dufing the rains, along with the last,
““‘ Deccon, where it is much commoner, it feeds on. Aristolochis
W’f‘—‘ Aeeble plant, with bluish-green leaves, that trails on
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blaek soil. - The lirva maf he distinguished from both the Jast by a-
\’"‘]‘“’h ‘bund encireliug the bodg at the seventh segment, in ‘which
there is an insular patch of the ground-colour on each side. The
ground-colowr is vicher than in'0. wiuss, and the processes are all red.
The pupa is scarcely to be distinguished from that of % héctirs

Tue Acasemxos Grovr.

In these the form of the larva is well marked and casily. Nc"%m”
able. From the head, which is moderately large, the body increases in
thickuess rapidly to the fourth or fifth segment, and then tapers moro
gradually down to the tail. There are cither thite or four pairs. nl
short sharp spines, one on the second and one on the 4th &08'“‘”‘"’
sometimes a minute pair between these on the thud and a pairon the
last segmeont. Tlm&c spines. are very. pronunent inthe young Inr\'te‘
but decrease with oaeb _Buceessive moult, There are no. oth¢r n-regp-
larities, and the whole 4)0(13 15 gnft nml yery. 9!-'“10‘»]‘ m“P“I’“ is
smooth and regular, with the exct.-plum of a nmgln frontul horn, or
to be more correct, pointed process, rlsmg from the ﬂmmx abovc the
head. In habits these lurvae are very different from those of the lust
group. They are extremely shy and cautious, Yesting motionless
maost of the day on the upper side of a leaf, along the midrib, with
their heads towards the stalk. The leaf on whicl they rest is usnally
enrpeted with slk,  They eat little and. grow sloyly, which sppears
to be generally a characteristic of the larvie of those butterflies which
have a stout thorax and strong flight. by

They all seem to feed gp trees with strongly aromatic lea-.m be-

longing to the natural orders Auonaeee and Lanvaceds !
67, Papilio agamemnon, Linnmus, -

The form of the larva has already been dmvihed. I has four
pairs of spines,  The colone i at first emoky-lﬂdt.k, ‘but ot ‘the lnst
moult hecomes a light, clear, green, faintly marked with' wavy lines
of a davker shade.  The pupa is norma‘l]v of a’pnlb watury green; the
horn being broadly tipped with rusty-brown, which. continues in uy
irregular line along the nufsulo edge of the wing-tases.  The larvy
feods-on the Custard: Apple ( Aok sguamosa), the “ Ramphil™ (4,
peticnlata), and others of the gerng and also on the “*Ashok" | qn.
sapia longitolia).,  Teis oftén difficalt to find, and must be looked for

43
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on the less exposed leayes of trees in quief, shady places. The sea-
’_5’_'_’;~i§ fx:om July till November : we a'"p i;ot. féégll_cpt l;xwing found it
at any other time, ' »
) 68, Pupilio sarpedon, linnweus,
L We fouid this at Karwar from'J uly till October on Lifsaia sebiscri
and Alseodaploe semizarpifolin: The lurva is even more shy and rer
tirivg than that of ngamemnon, snilowe gotvery few. It is very like
that of agamemion, but prettier, being of asoft, dark green, inclining
toremerald sud passing into a pule: bluish -on  the last segment and
the under parts.™S The pupi is easily distingoished. from that of aga-
ieron byone mark, 173, the horn is not straight, but ourves slightly
backwards. ‘
' 60,1 Dapilio, dosen, Feldor, Plate E,, figs.: 2; 24,

i~ We found thi« at Karwar, in June and July; feeding on two trees
ol theorder dnonweere, along with the larvie of 2. womius and agamens
weon. Somo remained in the pupn stato for nearly two months. At
first gight the larva is very like that of 2 agamemnon, but the second
pleir of spines is‘cnt-ipoly wanting, and the third pair, which in aga~
memnon is rather long, curved and sharp, is reducod in this species
to mere knobs, encircled with o blagk ring.  The eolouris generally
black, or smoky, unfil the last moult, and then dull green, inclining
ter rasty brown on' the sides; but some of our”specimens remainod
quite black to theend.. The' distinguishing mark of the pupa in
aeain in the frontal horn, which is straight, as in agamemnon, bul
directed forward, mstead of being almost erect.  Tta eolour is nor-
inally gveen, but varies with that of the object to which it is
sttached, Omne, attached to white clothy was nlmost pure white.

o, 70.  Papilio nomins, Esper, Plate E., figs. 1, la.
' This hutterfly was very common in 1389 in March, June and J uly.
It If;‘equented Jne particular spot about half way up the Goodhally
hill: elsewhere we seldom met with it.  On the 23rd of June we dis-
covered the larya on a jungle tree belonging to the order Anonacece:
bllt“n’nhgppi[y not identified, and literally collected hundreds. By
- d ‘?f‘:ﬂ’l&[theaé had ‘a1l become pupee, and We got no more. Of
m}’tp& a fow 9%555‘33 b tterflies in the course of the same month,
ﬁio,éﬁéﬁb "ﬁ"f?\my‘ remained until Febifu?f}'_ following, when 8
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little rain fell and & fow butler dies emerged, but. tbey stuck to Lhe
pupa case, or else their w ings fhiled to expand, for wani of monsture
apparently.  We took the hint and watered about twenty, with the
result that the butterflies came out of them all in good condition.
We had lost a great many by accidents when on fonr, ‘and a few had
hatched at odd intervals: but we kept what remained carefully until
June, and within a few days after ghe bursting of the monsoon “they
all came oute From this'it wonld appear that of ench season’s pup®
some are hatehed ot once, some are brought euni by thespring
ghowers ox heavy dews of Febroary and March, arfa the rest remain
till June, Do the butterflies which come out in Augnsi and  March
lay eggs, and, if so, what becomes of them ? it}
The larva of this speciés is not so thick proportionally at the fourth
segiment as those of the la&t three, and is somewhat quadrangular. It
has four pairs of spives; which ‘ate small, but sharp. Themost usual
eolour is that shown in the plite, s, black, banded on the sides
with narrow white stripes, except. on the first three or four segments
and the last, on which {here is more or less rusty red ; but the shade
varies very much, and in some the ground-colour is greén. The pupa
has the usual Lorn which characterises this group, and also two
short process on the head, and is of some. shade of earthy brown.
It is attached by the tsil and a close band in’ crevices, or under
stones and roots.  We furnished our cages with bits of broken tiles,
but several of the larvee preferred the old clay nest of a wasp,
into the empty cells of which they crept. This curious habit is of
course connected with the long hibernation which the majority of
the pup® undergo,  Along with our P, nomius larve we found some
of F. agamemnon and P, doson, and it is remarkable that, while very
many of these had been attacked by a largo p&mﬂ“" fly, the grub of
which ate its way out aud.fell tothe gmund nﬁer lho pupa had fommd,
P. nomiits, s0 much more conspieuons. and feeding on the same tree,
seemed 1o enjoy entire xmmumty from the pest.
Tue Emr nost Grove.
In thess also the larva is thlckest at the fmnth segment, l)m Lt
wants the spines.  On the socond and last mgmont tho) are mpm.
sented by blunt fleshy processes, while thf fonrth segment 14 B~
mounted by & rough transverse rulge



66 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, 1880,

. In habits the larvee are very similpr to those of the last group, but
they usually feed on the Rutacea; to which the erange and lime
belong. The pupa is move or less crooked, the head and thorax being
thrown back as in the Ovasthoptera group, and two blunt processes
project from the head.

T1. Papilio erithonius, Cramer.

This is the commonest Papilio in the'.T'residonc_\', and we have
reared it abunduntly in many places on different varietics of lime or
orange trees, and also sometimes on the pomelo, but it forsakes all
these for the unpleasantly odoriferous garden Rue.  On the bands for

" sult works in the Konkan we once found it literally in flocks, feeding
on a leguminuous plant with aromatic leaves, The form of the larva
has already been described. The ‘colour at first is a very dark shade
of green, almost black, with two broad, diagonal, cross-bands of yel-
lowish-white. At this stage the whole insect has an oily gloss, and
lias been supposed by some to mimic the excrement of birds. At the
lps\‘. moult it assumes a fine green colour, with certain yellowish-
white markings, which, though they vary in extent, are characteris=
tic'of the whole group. These are the ridge on the forepart of the
4th segment, a line or band behind the 5th, an elongated triangular
patch on each side, with its biase on the light colour of the under
parts at the 8th segment, and its apex sloping into the 9th, a similar,
but smaller patch on the 10th, and nearly the whole of the last seg-

ment. The pupa is green when found among leayes, brown of
various shades if attached to a trunk or dead branch.

72.  Papilio polytes, Linnteus,
_ Thelarva of this is not easy to distinguish with certainty from
t‘!mt of the last, though of course it grows to a larger size. The
Pupa also is similar, but can be recognised at onee, being propor-
tionally much broader. This species also feeds on various species of
orange and lime. W have never got it on rue,

73:  Papilio polymnestor, Cramer.

We noticed this butterfly at Matheran, in the month of March,

lnymg its eggs on a lime tree in the garden. In Karwar we reared
B great many iy

Septerber and Octohor on & comtmon w'ild orange
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( Atalantin sp. ? ). Another favoprite food appeared to bo Garvinia
wanthoehymus. -~ Tn form, colour fud markings the larva is very simi-
lar to that of the last two, but the enlargement of the 4th and 5th
segments is much exaggerated, especially after the last moult. - In

the pupa the hend-case and its two projecting points are more elon-
guted.

74, Papilio helenus, Tinnwus. -

"~ We got one larva of this on the “Tirphal” (Zanthorylum rlutsa 2),
a horribly thorny tree, leafless in the dry season, the berries of
which are used by the natives in curry. The 4t and 5th segments
were even more tumid than in P. podymuestor, forming a broad and
high hump, nearly flat on the top, and bounded before and behind .
By rugged ridges of a whitish, or pale grey colour, chequered with
fine brown lines, The anterior ridge ended in a large black and
white ocellus on each side, and the whole aspect of the ecreature
from the front had a strikingl;' grim likeness to the head of some
beast or reptile, with heavy brow and angry eyes. In other respects
no separate description of this larva is necessary. The pupa was
distinguishable from that of P. polymnestor chiefly by the two pro-
jecting points on the head being somewhat curved upwards.

75. Papilio livmedon, Moore, Plate D, fige 1, 2 and 3.

- We do not know whether this deserves to be called more than a
variety of P. lio;nrdon, the larva and pupa of which have been
figured by Horsfield. The figures are not good, but recognisable,
This was perhaps of all our discoveries the one that pleased us most,
It was the 2nd of August and we were ou the very peak gf
Goodhally hill, when one of us noticed a P. fiomedon flying suspi-
ciously round a tree in very thick jungle. P. fiomedon was a tempt-
ing butterfly, but with a painful cffort of self-control the net was
laid down and the butterfly -patiently tracked until, after wearisome
vacillation, it settled on a tender shoot of deronychia laurifolia,

It remained settled for a long time, and then. flew off altogether,
leaving ten eggs, laid one ‘on the top of the other, as shown in the
plate. On the 7th of August the caterpillars emerged, and, to min;.
mise risk, were divided between three glass tubes, tizhtly corked.
On the 10th a gust of wind blow one of the tubés off the talle sid
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three of the caterpillurs perished;, bof the remaining seven throve
and were in due time transferred to & branch standing in a bottle of
water. The mouth of the bottle was plugged with cotton wool, but
two of them forced their way in and committed suicide. By a
prompt, use of the means recommended by the Humane Society for
the restoration of persons apparently drowned, one was revived, but
dontinued weakly, snd was soon after killod by ants. _
" Five passed successfully through all danyers und became beauti-
fail ¢ spectmeu\; one female and Tour males. (Thm is one of the butter-
flies of which we ""x'olv' find females.) All through their lives these
. larvee continued gregarious, dispersing oceasionally to feed, but
always returning to rest side by side on the upper surface of a leaf.
The following dates may be interesting.” Eggs laid, 2nd Aungust;
hatched, 7th August; skins east (and eaten ), 12th August ; again,
17th August; again, 20th to 22nd Angust. The most advanced cast
its skin again on the 28th of Auguet, became a pupa on the 2nd of
SGPtemb(‘r and emerged on the 15th of September. The others fol-
lowed within two da}s. At first the larvie were of an oily yellow
colonr, and hore many pairs of spiny points, but these dxsnppoorﬁd
with age, and after the last moult there were only the short fleshy
processes on the nd and lnst scgmeni. which characterise the group,
and one additional carved’ pair on the ninth segment.

The colour after the last moult was a clear slaty blue, changing.
eventually to a greenish tint, with light brown markings very much
the same as those which charactérise the vestof the group. The pups
was more abruptly bent back from the middle of the therax than that
of | P, avithonius, and adotned on the thorax with n sword-shaped horn,
fully § of an inch long, and nl«’:i}‘sﬂiént a little either to the right
or'left.” The colonr was brown, or gieen and yellow, according to
situution. 3

Tm; Disstyrinis Guove.

7 6 Payilio dissimilis; or panope; Linpseus,

These, or rather, this gpecies  (for thers iz no question now of

their identity ) constitutesn group by itself. The larva is not unlike
those of the Cyinthoptera Broup i form,

having similar rows of
fiedhy processes’; but it i« by far the hand

someat Papilio” 1arva we
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know, being of a dark brown colour, with a bright red spot. at the,
hase of each process, a dorsal r@v of large, irregular, )ollow putches,
and a partial lateral row ending in a diagonal band which - conneots
the two. The pupa is unique, ex]nlntmgonc of the most rcw.lrkablc
instances of protective resemblance we know, It exaetly rfr.umbles
a dead twig about an inch long nud less than a guarter of an mqh in.
diameter, broken off xrre"uhrly u(. one end.  The last. segment is 8o,
maodified that the pupa is not attach@d by enepoint, but appears as if. it
had grown out of the hranch to whichit affixes itself, ~ We found this
in Bombay on Zefrapthera apetala, und in Karwar on  Akeadaphne,
senucarpifolin, abthe beginning of the raing aml again in September,
and October. Wy got hoth_sems_,gf.,mt,h .fowx, gﬁ_;al}_x,e_.oi our pupe.
continued in thaf state for a month Or W0y 0 L i
O Ty MESPERUDE. 2l

The catcrpxllnrs of this fmn;}v are gonemlly oqsv to mcogmu,
The head 15 lurgc, thc bodv sxuooan,’loug and thlckest; ,m thp mxdd,le
aml u«unll\ green in (.oluur The mnjontv feed on grasscs, gmd,
the habit of folding, or rollmg up, a leat to forma cell is very.
general.  They are more likely to bemt«taken for the larvie of
moths thau for those of any othor family of butterflies, but th e
observant collector will notice thut while those moth Iurv:e wluch(
form cells gcx}ul ally foul them. the Hesperii e are ulumls i thmr
habits.

tad - 2 Lad
-

17, Gangara_ thyrsis, Fubrieius.

Larva eylindrical, but much attenuated towards the lmad. wlnul'r
i« larger than the neck and slightly conical, with the apex upwards,
The whole inssot is covered with a white fluffy seczetion, whioh form's
long filsments and comes off on everything whioh touches it. | The.
colour of the skin, whom it shows itself at all, appears to be lighy
green, or in parts bnght. red. We t this i in June, and again in
September and October, on the cocounut and betelnut palms.

The larva lives securelyin g strong ‘eell, formed either by firmly
joining the edges of a leaf. together, or else by rolling. it spirally.
When about to turn into s pupn it closes the end of the cell towards
which its head is pointed. The pupa is sum.:Lb with. the abdoming]

part proportionally yery long. the thoracic part short and stouter, and
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the wing-cases produced into long curled filaments, The last segment
of the abdomen is broad and fat, and from the centre of it there
springs a horny tail like the telson of a shrimp. By this the pupa
is attached to a strong cord of silk stretched across the cell. Other-
wise it is quite free, having no encircling band. This arrangement
enables it to vibrate with extraordinary energy when its cell is
touched, making « sound like a rattle.
'his and some other larvie of t’:‘pl‘I'(‘J'd(E'i“l\'(? very formidable jaws.
78. Suastus gremins, Fabricius.
We got this in June and October, also on the cocoanut palm. The
Tarva, like the last, forms a tube-cell by joining the edges of a leaf,
sand never leaves it, The pupa is formed in the same shelter, which
is first lined with silk and closed at the ends.  The larva iselongated,
smooth, thickest in the middle, the lnst segment flattened, the head
moderately large, oval, obliquely atfached ; colour pale green, with
a thin, dark blue, dorsal line ; head light green, or whitish, with a
horse-shoe mark of dark brown. The pupa is like a moth pupa of
the most normal type and of a dirty yellowish ecolour. The head is
moderately broad without 4 suout, The wing-cases are produced into
a short double filament. \

- ;
weke  Parnara berani, Moorve.

o

Larva smooth (it is really clothed with short bristles almost in-
visible to the nakad eye), thickest in the middle, pale green ; head
large, slightly bilobed, dark brown, or pale brown variously marked
with darker. Pupa like that of 8. greming, but of course much
smaller.  We found this in Conara in June, Augustand September on
rice, and have often rearved it in Bombay on grass. It forms a tube
coll which it never leaves, feeding on the edges of it.  When about to
become a pupa it lines the cell with white silk, to which the pupa is
attachod by the tail only.  In every respect both larva and pupa show
much more likeness to S. greadus than to P, Funara.

80, Parnara kwmara, Moore, Plate I, _ﬁ_;/.«, 4, 4a.

Tarva clongated, thickest in" the middle, tapering to the heud,
“"‘f"’“\. dull groen, absoletoly haaded with darker green, and showing
W ovsd Nine of the same colour ; head  lurge, bilobed, white,
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edged  with c¢hocolate and ‘dividgd by a chocolate line. - Papa ‘paié
green, slender mnd smooth, wikh & sharp ' frontal process or snout.
We! got fhis in September on rica, 1t forms no cell, and ‘the
pupa is attached to an open leaf by the tail and band.
In the figure this larva is ‘represented: on a bamboo leafs ay
take. . Loy
S81. Clapra mal!urzs, Fabricies, e

Larva smooth, thickesti the 1mddlc pale green’s head large, some-
what triangular, and of a greenish-white colour, with a narrow red
border line on cach side. Pupn very like thatzof the last wpecxes.
This also feeds on rice, formingno cell.  Weo got it i in Ju une, Auguat,
and September. , ; e -$ ‘“Q‘ :

82, C'Imprm pmmmem, Moorc. gt Law1 i

Wo got a single spocimen ofthe larva of this on'wlibtlaeomodw '
be a leaf of somé species of Argn't;_ T6 betame # pupa the sama ‘day,
The larya was very like thut of Udaspes folis; desoribed Hirther ou,
but thg head was whitish, the Iobes bordered and sepumted by a
brown line, with a brown spot i in the centre of each  The colour of
the body was pale greeny with two light stripes on the back:. The
pupa was exactly like that of 7. folus, and similarly attached; colour
pale green, with two dorsal white lines,

83. Baracus seplenfrionnm, Wood-\Iasou and de. hmévxllg,

Mr. T. R. Bell found a single specimoen of this larviy in Augast
on grass, We found tlat it would eat fwo or thrée species. of
grasses. W noticed nothing by which this could be distinguished
from the larva of Parnara bevani, except that the head'was black,
It lived after the same manner in a tubo. The pupa was xegular,
slendor, with the head brond and, like 2. beeanwi, ind neithér a snout
nor any prolongation ofithe wing-cases, It ¥as attachod by the tail
only. The colour wa&semnatmmpamt, |h)pure white, with two black
dots behind the head. ‘

81 Udaspes folug, Cramer,

Larva smooth, dong and mueh nttenuated tawards the head, whicl,
is large and well bilabed ; colonr pale green, with a bluish ting on
the back; head dark brown. Pupa greenish-white, slender, With «

49 -
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sharp snout ; wing-cases produced into along, straight, double fila-
ment. Tt is attached by the tail andia silken band to a leaf, which

is partially drawn over it.  We found this from J uly to October,
feeding on the wild turmerie,

85. Matapa aria, Moore, Plate T., figs. 3, 3a.

Larva smooth, t;‘tpcring somewhat townrds the head, but tumid
and fattencd at the anal end, greenish: or bluish-white, with a
linear black collar, und a lateral row of minute black spots, those on
the tumid penultimate segment larger than the rest: head light
brown, large, and slightly bilobed. Pupa of a dirty whitish colour,
the abdominal part much lengthened and slender, the thorax thicker
and very short, constricted just behind the head, no snout, wing-cases
produced into a short united filament. We got this in October,
feeding on a dwarf species of bamboo. It forms a cell by rolling the

leaf spirally. The pupa is attached by the tail only, and rattles in its
cell like that of Gangara thyrsis. '

86. Telicota bawbusce, Moore.

Tarva smooth, thickest in the middle ; head moderately large and
slightly bilobed ; last segment depressed ; colour greenish, albescent
on the last sogment.  Pupa brown, more compact than in the last
species, abdomen siort, constricted behind the head, n"ing-cuséﬂ not
produced.  We got this in October on the same leaf as the last, with

4 third species which we unfortunately lost. It forms a cell by
joining the edges of a leaf,

87. Parata chromus, Cramer,

“Larva stooter than most of the family, sparsely clothed with
short hair, the hoad a little larger than the neck and scarcely bilobed ;
colour variable, most commonly pale yellow, with a dorsal line and
two subdorsal rows of large, brown op purplish spots, the space
botween being clouded with the same ; the sides and under parts
ligl\t gree.  Pupa quite regular, stout, pale green, covered with a
chalky white powder, This caterpillar, which may very easily be
!llljstnki:fn for that of a moth, was found on {he i l\':u::mj" troo
(Pougamia ‘(/l"i"”")- which it almost denueed, in Jane wnd J uly. 1t
“Ppesrod: wgain, uot fnsuch numbers, towards the end of the rains:
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It forms a close ccll, uswally by joining two leaves at the edges.
The pupa is formed in this. J

88. Bibasis sena, Moore, Plate F., figs. 2, 2a.

This resembles the last, but is proportionally longer, The head
is very large and rounded, and of a bright red colour, chequered with
black. The centre of the back ia blue, with three black, longitudi-
nu] lines ; the sides are yellow, with transverse blue and black mark-
ings. The pupa is regular and moderately stout, of a bluish-white
colour, with four rows of small black spots on the abdominal seg-
ments, and a black diamond on the middle of €he back. We got
several of these in September, but could not identify the food-plant,
or procure any more of it. Consequently they all perished but one;
and it became a very stunted pupa. The figuro and description
were taken like a “ dying deposition,” and are not so satisfuctory as
we could have wished. ) D>

89. Padamia vxclamationis, Fabricius.

At the beginning of the rains of 1889 we found great numbers of
theso on several different trees, but we had not begun to make these
notes at that time and kept no. description, and this year we have
not found one.  All we can say from memory is that the larva bore
a general rescinblanco to those of the last two, “being variegated in
colour and variable, The pupa was stout and regular, not unlike
that of P. chromus, but attached itself to the sides and top of the
cage.

90, Tapena thaitesi, Moore.

We found a single specimen of this in August on Doris scanders,
of the small leaves of which it made a rough cell for itself, Tt De-
came a pupa before we could write a description of it, s0 we can
ouly say that it was of 4 uniform, creamy-white eolour, the head
being large and white ulso, with a brown border line, The pupa
was slender, but regular, with head-case pointed.

01,  Tagiodes atticus, Fabricius, Plate F, figs, 5, 5a,

Larva smooth, slightly depressed, thickest a little in front . of the
middle, neck slender, head large, bilobed, lobes (liwrging and
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pointed at the top ; colonr more or Itass ‘dark, bluish-green, darkest
on the back, collar white, head chestyyut, mundibles large and black.
Pupsattached by the tail and by a band, regular, with short snout, or
pilpi-cuse, colour semi-transparent green; or light pinkish-brown, with
darker lnes defining the segments, and two conspicuous, triangular
patcehes of porcelain-white on each side,  We found this occastonully
from the end of June till October feeding on several species of
“Dioscorea.. The habits of the larviave curicus, [t cuts out an oval
Pm of o leaf with the margin deeply toothed, or scolloped ; this is
left attachied by a HArrow néék,‘ﬁxc}u@ing one of the prineipal veins
of the loaf, and heénit over so 18 to fornt a cell with open archways all
round. In this the larva lives and rushes at introders with its black
dewsextended. It becomes a pupa in the cell, F

V2. Twgiades obecurus, Mabille,

We found the larva of this on the same Ieaf as the last, and did
1ot notiee thatit was different, huvsmg': our hands at the time very
f“u- The pups was similar in form to that of 7 aftitus, but ol an
iipure, pudsish-white eolour, sparsely doted with black on the
thorax and wing-casos.

B3, Celienorrhinus fuscum, Mampsont. »

. Larve b i the T"m"“?,“%-’ﬂ‘)'PO: SmUOﬂl, somewhat flattened, thickest
i tho middls, dull greon, larkest on tho buck, with two longitudinal
pglu lings ; last segment palor; head largo, bilobed, reddish-brows.
r\'oun;g;. lurvie are dirk brown, and some retain this colonr to the end.
The pupa is also like that of Zugiades, attached by the tail and by
band, stout, with thoras slightly hurmped, very small snout, and wing-
cases produced into o long double filament; colour semi-transparent
green.  We found this abundantly in September gnd October, on
“Karwee” (Strobitanthus). 1t lives on the upperside of 4 4[(.._,1[_
SUtting off and turning over o portion to sorve as q roof. Tt is fierce
mid fepels intrusion.  Like many Hesperiida, iy grows very slowly
L Abarathe ransonetti, Felder, Plate F, figs. 1, 1c.

Thi«:lfcst about the middle, so‘muwhat. pointed ‘at tho. anal end
bk tpgoue und elothed  with Yoy ehoet hage: head: thickly
St with eutved bristles : ¢ : Tt :

irigtles ; coloar paly green, with a yellow collar and
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a black demi-collar behing it ;
Pupa attached by tail and bang, moderately stout, with short suout
and several pairs of small tubercles on the head and thorax; colour
pale greenish-white, tubercles black or red. This was found in
June and again in September and October on * Kianee™ (Lficfers

1807().

head black,

370

bristles white and bluck.

It sometimes forms a loose cell by bending the leaf over.

.

LIST OF FERNS GATHERED IN NORTH KANARA
BY MAJOR T. R. M. MACPHERSUN.
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Genus and Species.
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Cyathien spinulosa (Wall.) ;,
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Microlepia s u.lunc:u {Linn.)
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LIST OF FERNS GATHERED IN NORTH KANARA —(confd.)
i
Genus and Species. RexaRks,
23, Thamnopterisnidus, var. phyl- | Fronds frequently 3 inches broad and
Litidis (Don.) | aver 2 ft. in longth,
24, Aspleniwo lunulatun (Swartz.) | - Pound at Nilkund.
24, - fuleatum (Lam.) .. |  Eound st Yekaubi.
26, = unilaterate, o, Ri- | & 3
vale (Bedd.) | Pound at Wilkand, Yan and Malimani,
27, b o var. Udum Found at Anmode and Cooesi.
(Atkinson.)
28, yw  lacinistum (Don.) Found at Anshi and Yekambi.
20. Athyrium hohenackerinnum
(Kye.)
30. " MAETo0ar pum
S (Blume. )
31, Diplazinm aspernm (Blume. )
a2 s Intifolinm (Don.)
43, Anisogonium esculentum
. e {Prest.) o
#  Aspidium subtriphyllum | Found af Malimani.
(Hook.)| * ©
30. » polymorphum
¢ < (Wall.
46, » cioutarium (Swartz,
4. " multicandatimn | Found on the Nilkund Ghit,
Wall,
38, Pleocnemin mombnfniiolhz
Prest, ©
39, TLastres calcarata, mrf ']img
. (Wall,)
0., ration v cive | Found at Anmode, -
11. % iIX-110s, («tr. oo)chle— .

o . uta (Don,) )
12, " disscotn (Forst.)., ., Found at Bilgi and near Menshi.
3, tencricaulis (Wallich,) | Indusium slways present in yorumg stage

of the plant in Kannm.
4. Nephrodinm unitum (Linn.) | :
45, 5 ptervides (Rete,)
43, 3 extonsam _ 3 I
‘ (Blume.) | Found near Sirsi and Manchikeri,
AT 2 Pennigerum
Tune. |
48, - molle (Desy.) R
19, # orinipes {Hoalk), Found at Jog and Katgal.
40, & trunentum
(Prost.)
51, Nephrolopis cordifolin (Tinn, )
2. o exaltute (Linn,) Fronds sometimes 6 ft, long.
53, ,. acuts (Prest.), ... Found near Supa. ¥ 1
el i Tumoss uv.), . i}}"mmd at Karwar und on the Anshi
hist, g 008
55, Gomiopteris prolifera (Roxb.) SERIRE D18 srpon.
gg- Niphobolusadnusoons Swagfz, )

naris gquorcifolia (Einn, )
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LIST OF FERNS GATHERED IN NORTIL KANARA—{(ontd).

Genas and Species, Hiaarss.
i
58, Pleéopeltis linearis (Thumb.)
a9, 5 lnceolata (Linn,)., | Found at Yan,
00, R membranacea (Don.) 2k
61, # punctata (Linay) L 10 (Found ot Tyagli and Kansur,
62, Vittaria elongata (Swarfe,) .. Found near the const at no' elevation,
and also above ghits,
63,  Stenochlama palustre (Tinn.)
61, Polybotrya appendiculata, var,
aspleniifolin (Bory. 2
63, Gymnopteris vaviabilis (Hook.
6, 5 ) var,
axillaris {Cuv.) -
67, » contaminans
(Wall.)
6S, 5 suberenata
Hook.) .
G0, i presliana (Hook.).. [0 Common everywhere in river beds.
70. Acrostichum auwrenm (Linn.)..of - Found on the Danks of salt-water creeks,
71, Osmunda vegalis (Linn.). . ..., Common both nbove und helow ghits,
72, Lygodinm microphyilum
(Roxb.)
73, 45 flexuosum
(Swartz.)

L Angiopterig cveeta (Hoffu) o |
5, Ophioglossum nudicanle

(Laun.)

-

TIHE PHYSICAL GEOGRAPILY OF THE NEIGHBOURHOOD
OF BOMBAY.
By W. I'. Sixcram, CS.
( Read at the Society's Meeting on 23vd September 1890. ).

Tue perusal of Mr. Ilazt’s interesting paper on * Prehistorie Bom-
bay,” suggests the fullowfng remarks i—

[f amy one will take the latest and best chart of Bombay harbour,
he will find that the meridian of the Observatory—one of the highest
places on Kolaba Point—is that (within a few yards) of the Flye.
staff on Kamballa 11, the highest point on Bombay Tsland Pml":'
and very nearly that of Worlee Point, gand so on 1o I)lmm\'i, ’
the north of the Salsefte Tslands, whenee ure said to Lave e

in

e
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brought the perfect basaltic columni) that wore used throughout. this
Tegion by the wealthier builders of the 15th and 16th centuries.

T have not been at Dharavi itsclf, so T cannof speak of the quarry.
But the stones can be seen any day af Kalyan on the G. I. P,
espocmllv in the revetment of what is eulled the Shenalla tank, sup-
posed to have been built in 1505, Here they are used as bonds, and
ure quite ns pérfect'in shape as any at the Giant’s Canseway, or on
the Rhine, though not of any great size. “

* Between the Observatory and Kamballa Hill, this same meridian
passes through' the northernmost point of what was once “ Old
Woman's Tsland,” now a part of Kolaba. Continue it to the south-
ward from the Observatory and it leads you close to the southernmost
point of the Prongs, aeross the harbour’s mouth to the outer edge
of the Thall Reefs, and right through the middle of Kennery Island,
where are some of the finest masses of basalt in the Lower Konkan.

From this on southward the meridian lics near the outer edge of
the *“ Kennery Flots” and Alibag Reefs, preserving for a distance of
about 14 statute miles (N. and 8. of Kennery) an almost uniform
depth of 17 fect of water.

Due west of Alibag the edge of this basaltie sea-floor bends fo the
south, south-ecast, through the Chaul Kadu Deacon, which may be
said to mark the s¢sthern end of the great Bombay sea-wall.

Malabar Hill, standing well to the west of the Obsu.rvutor_v, marks
u projecting point or bastion of the main rampurt, which throughout
its length points to the poles a good deal more accurately than the
needle ean be always trusted to do, <
., Lay aside the chart, take a map, and you will find that the hills
of Salsetto and Trombay Tslands and the Kankeshwar and TParsik
hills o the main land, are similarly “ polarized.” Dut when you
come to tho next range castward, thut of Mathoran, this arrange-
ment is gnly vigible in single hills, and not in the outline of the
.wl-mla group ; and the sameis the case with fhe Sagargarh and Fuznel
}Il}} Runges and tlm:'m of )lunfkgurh and Mira Dongar in Pen.
tlm‘::t .t:!“ﬂu%;oﬂf:;:;l:z;l\!.oiinllll: oufe of the most curions features of

N e R S g Rugestiiy ¢ apurs of 10
gmnk' O;Y“:: “".'OSII:IP]:L;‘]] fwl' Ot“‘gv"’lu“y were. But now fhe groﬁl.
g o ¥ deseribed by Mr., Hart, has separated tlaom
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from the eentral mass of the Degean trap; and every ong of .them
Betweea Muheli aad the Raigaeh group is divided fiom the ghats
proper by a deep gap.

From the hot springs of the Tansa, behind Tanger, behind Ma-
thevan, behind Miza Dongar-and Sagargarh, a man could ‘deive o
bullock cart to'the hot springsof the Savitri at So (near Milud),
pussing those of the Ambg, at Unhere, on the way. He would not
have to cross any pass 500 feet high. Tfhe was ambitious enough
to take a still more eustern line ‘behind Surgarh, he would proliably
leave the wreek of his cart on the road; bat he weald not reguire to“
climb 600 feet at any point.

It is an unforfunate peculiarify of our topographical sumyors

that, although they give us the exact height of all the importanit peaks,

and of & groat meny very unimportant ones, they seem pever to
think tho height of » pass worthymeasoring. Most of those, wbgsc.
height is given in their maps, kavo been: muasured by the District
Eugineers, and even the information obtainable from them has not
always been utilized, Where they have not bden, we are lofl to
mere conjecture, or to resurvey. I have not myself found t'me to
pass through the gap between the Surgarh hills and the main wall
of the ghats; but from the outside it appears to be quite as deep as
the Umbre pass between the Pen hills and ths Khandfla ghats,
which is a natural cart-road leading from the Amba YValley to
Cumpoolee.

The next great gap to the southward is thut batween the B:ug'nrh
group of true spurs and the Janjira plateau, and it has a tidal ereck
through the middle of it,  All these ranges and passes lioc more: or
less north and south, and so naturally do the river courses and
valleys.  Aund overy here and there, throughout the region wherever
tho basalt is exposed, yoy come on gueerdong straight cracks in the
rocky mass, siill lying in the same dicection inland; thesa are
naturally appropristed by the drainage water, which has in the
coursy of ages modified tbmu.enusidemblyu On the coast they form
channels thirough the reefs; and landing places; whore these wounld,
if entive, forbid sll landing.

As far as I am aware the whole system  is confined to o very
fimited urea, of which Bombuy Harbour is nearly the centre, un.d

ba

¢ '
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‘the corners may be placed roughly st the Malsej and Fitzgerald
gliéts, -and the mouths of the Savitn;;md Waitarna, Future sarvey,
or correspondence from gentlemen who know more than I of
 the neighbouring districts, may perhaps extend these limits; but, as

far as Tean find out ut present, they are pretty nearly those of the

great break-off.

~ The main externel interest of the whole subjeet is that the exist-
_,énc‘e of modern Bombay is due to this forgotten subsidence of the
‘basalt floor of the land. . Without if, indeed, there would doubtless

'. ‘hnvebeen ports heps, as there were in different ages on other parts

of the coast. Bat for the growth of modern Bombay were wanted an
islet and & harbour, where tho infant settloment and its weak floots
rwere secured from Mogul und Maratha armies, and where the great
ehips of modern commerce can - get shelter in deep waler at all
geasons, ¥
The subsidence that buried Mz, .Qrmistun’a Jhair forest under
.what 18 10w the Prince’s Dock has resulted, in due course of time,
in the growth of its wood 0f masts and other objects less picturesque.
I l.mve only {o remark, in conelusion, that I do not think it safo
to. assunio that this event was witnessed by any human being, The
fact ﬂ‘f‘t burnt logs were found in tlis buried forest is not in itself
mﬁ}q;nvo.\ A for(it'. fire might be started by voleanic agency, oF
by lightuning, or, evon it is said, by the Fubbing together of dead
bamboos in the wind, R >
Now Lair forests are things well known to us to-day, and we
know that a fire will pass through them, consuming the dry grass

- and scanty  fallen leaves, and igniting dry fallen troes, without

\

seriously injuring those etill ? a-growing and a-blowing.” Such
fallen trees once alight will continuo fo smoulder, until the fire is

-~ extinguished by a shower, or even by a hcav;y dew,

-
»
’

* WOUNDED BEAR CHARGING UP A TREE.

A ' By J. D, sINVERARITY.

5

e Ir ia vmn k.m";n that hears are good climbers, and that they are

. S

“‘2&’% of ascending traes affer bees' nests and jungle fruits.

.
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WOUNDED BEAR CHARGING UP 4 TREE, 81

That they charge readily enongh if encountered on foot is familiar
to all sportsmen.  The incident I am about to relate of a bear charg-
ing up a tree af ifs adversary is, I think, uncommon, sitk ngh I
remember on a previous ocdasion sceing a wounded bear charge to
the foot of the tree from which if was fired af, and rear iself up
against a ladder on the fop rung of which was seated Colonel Bowie,
now Inspector-General of Police, CGentral Provm@eu

On May 17th, 1890, L was befiting 4 a)('kv hill in ﬂ]e CentrulA -1
Provinces, and was posted in a Saj tree ( the Black Eqne), whena
she-bear golloped by at a few yards’ distance, X shot'ler, and she
rolled about on the ground after the mnoner of ‘bears, complnmmg.
bitterly. T fired the sccond barrel &t Liex as she Luy on her back, which

appeared fo act like a tonie, as she jumped up, charged atrmght at tbﬂ )

tree, and at once began to climb it.  So quickly did she come, that,
although T never reloaded qmcker in my lifo, she reached my. legn
just as I got one barrel rcloadgd She was on the point of seizing
my leg with ber teeth when T fired and dropped her. My hat fell:
off in the serimmage, and on reaching the ground she tore the inside
out. She then made off at a slow walk; T relonded and hit her with
both barrels, knocking her down once, and, though all the shots but

. one she had roceived were welleforward, she was still ‘able to walk,

and was finished by a shot from my companion, Captain Burten,
Royal Fusiliers, who was posted about 100 ylﬁ‘ds from me. This
was & case which one occasionally meets with in sporting prints,
appropriately headed © Extraordinary Tenacity of Lifein s Bear.” The
shot in the tree T found had hit her inside the head of the  bitmerus,
breaking the scapula, and 5o close was sho that the hair on her face
and chest was singed with the flash, And the wads were driven into
the wonnd : T found them resting against the head of the humerus;

The expross bullet had split up on the scapula and ounly n small
fragment hind cuterad thE cavity of ‘the chest. My mala was tied
on the lowest branch of the tree, and I was sitting 13 feet from the
ground. The stem of the tree was 3 feet 6 inches in circumference,

two feet from the ground, or abauf 14 inches in dismeter.  The bole
of the tree was perpendicular with Gnly one small shoot at a distanes
of 5 feet from the ground. My legs hung down nlong-udo the tree,

eo that my feet were at & height of 11 feet £ inches, The highest
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claw marks of the bear were 11 fc\ct 6 inches high, alongside my
right foot. The above details are g-n._u from aetwal measurcmen

I.n order fo carry away with mo an accurate record of tlho mu\lcut
I tied the defunct bear to the tree, and with the able @ssistance of
Captain Burton took a photograph, with the result depieted opposite.
Although, of course, the hear was dead, thepicture gives a corvect
raprosentation of the tree, The bear; hoewever, is too low, as®her
highest claw marks were @& che poiat my vight foot touches.

~As I had other things to think of I am not suro if T obscerved
aediunmly the mannor of climbing, but she appeared to me 1o swarm
Coap \hﬂi her belly clbse 1o the troo and her legs well round the bole.
. Amunlhml ug a stop in o tree 100 vurds off was loud in his
Tamentations, and was with dxﬂicul!y convinced I was unhurt, Ile

then somewhat inconsequently remarked that I was his father and
‘his mother.

|

SECOND LIST OF CHIN-LUSIIAT BUTTERFLIES.
By Looxen pe N1CEVILLE.

Trurs list is a little larger than the one previously given, and is more
interesting; s in many ‘Geses the exact localitics whclc the speci-
mens were captured and the dates of captuve are gnmn. The species
enumerated were collected by Me. F. E. Dempster, of the Telegraph
D«.purtment during the Chin-Lushai Expedition of 1830-00. The;
. spesies rocorded  are deposited in the Muaemn of the Bombay
Natural History Society. :

3 Notn,—1The npecimony for which the dum lnd loculity ot captore are not given
were fonnd goneraily distributed along all the stresms. D, chrysippus was found
. overywhere, sleo D, gmuha Notod ab Bivotet as it was high on thoe hills. E. gudartii
‘goneral, AL runcka common everywhore, Ypthima cgmmon everyw hore Ky t’m“"
undidaris only faund on low groundd, not on the Bigh hille at all. 1 saw 10 specimens
°' ll-l- over 1,000 foet abuve sea lovel."—(F. B, Dempster.)

SV Family NYMPHALIDA,

Subfamily DaNaixa,
L. Danais melanoides, Moove.
Ladvar Stream, 27-3-90.

. -

IR — . v D TR T
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2. Duanais melanens, Cramor.

3.
4.

o,

Lamtok, 6-4-90,

X : o
Danais chrysippus, Tinnwous,
Danais genutia, Crangor,

Bwetet, 8-2-00,

Enplea midamus, Tinnous.

,(L_E'u‘nlam.aadaqii._l. s

519, Brgolis ariadis; TISEES
20,

Lamtok, 6-4-00 ; Kan, 8-1-90,

o\

v Y

L i) ..o.‘\: QRN 'vl'

Cupha erymanthis, Drury.
Chounglowa, 24-3-90, 25-3-90,

5}"1!'; |

,t,

ae)
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claw marks of the bear were 11 feet |G inches bigh, alongside my
foot. The ubove dewxls are g-i’s'un from activil meisurenen!
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=

10.

11.

12,

13,

18,

19,
20,

CHIN-LUSHAI BUTTERFLIES

Danais melanews, Cramer.,
Lamtok, 6-4.90, '
Danais ehrysippus, Linngus.
Dunais genutin, Cranwor.
Bwetet, 8-2-90.
Fuplwa midamuns, Tinngeus.
Luamtok, 6-4-90 ; Kan, 8-1-90.
Luplaa godartii, lg'y;xcus. ? =
Subfamily Saryrix .
Mycalesis rineka, Moore,
-12-89.
Myealesis minens, Linngeus,
Myealosis persons, Fabricius.
Maw Valley, 2-1-90.
Mycalesis vudis, Moore, -

Yokwa, 3-2-90, 11-3-90; Rawvan, 27-3-00,

Lethe europa, Fabricius.

19.3-90,

Lethe dyrta, Felder, .

Toungtek, 17-3-90.

Lethe vokria, Fabricius,

Toungtek, 17-3-90 ; Laivar, 27-3-90,
Ypthima huebneri, Kirby. '
Melawitis leda, Linnaus,

Thilin, 10-12-89 ; Maw Valley, 1-1-90,
Meianitis bela, Moore.

Melanitis zitenins, Herbst.

Kan, 8-1-90, 19-3-90,

Subfamily Ervmsnye,
Llymnias um(ula.ria, Drury.

Lounghut, 19-3-90.

Subfamily NyMraavine,

Ergolis ariadne, Linnwus,
Cupha erymanthis, Drary.
Choungkwa, 24-3-90, 25-3-90,
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2]1. Atelia sinka, Kollar. 5
Lamtok, 6-4-90 ; Choungkwa, 24-3-90.

22. Atella phalantha, Drury. :
Bwetet, 8-2-90 ; Lounghut, 18-3-90,

23. Dethosia cyane, Drury.

24.  Apatura namouna, Doubleday.
Lamtok, 5-4-90. | ¢

25. IHestina nama, Doubleday. © o
Choungwa, 25-3-90 3 Toungtek, 17-8-90 5 Laivar, 27-3-90;
Lamtok, 6-4-90. .

26. Precis iphita, Cramer.
Menoo, 12-2-90 ; Bwetet, 8-2-90.

27, Junonia lemonias, Linnsus.

98. Junonin hierta, Fabricius. This specimen noted, as Haka is

over 6,000 feet.

Haka, 15-2-90., «

29. Junonia orithyia, Linnmus,
Menoo, 12-2-90. ‘

80. Neptis kordonia, Stoll,
Laivar, 31-3-90.

31. Neptis varmona, Maore.
Bwetet, 8-2090 ; Lamtok, 6-4-90.

32. Neptis opliana, Moore,
Lounghut, 19-3-00.

33.  Argynnis niphe, Linngus,
Haka, 23-2-90.

34, Lebadea attennata, Moore.
Kan, 8-1-90; Lamtok, 6-4-90-

and not clsewhere as E. undulary,

85. Athyma perius, Linnmsus.
Menoo, 12-2-90.
36, Athyma opalina, Kollar.
w41« Rawyan, 27-3-90.
87,  Athyma selenophora, Kollar.
25-3-00,
5. Symplurdya dirtea, Fabricius,

00. Found in same localities



39,

40,

46.

47.

48.

51.

02,

CHIN-LUSHAT BUTTERFLIES, LR 885

Euthalia lepidea, Butler, . .
Maw Valley, 1-1-90, 2_71-90.
Vanessa canace, Linneeus. :
Menoo, 12-2-90 ; Yokwa, 8-2-90, Over 3,000 feat above sea
level. ¥
Cyrestis thyodamas, Boisduval.
Lamtok, 6-4-90, S :
Kallima inachis, Boisduval. ¥
Laivar, 27-8-90 ; Lamtok, 6-4-90.
Charaxes athamas, Drury. .
25-3-90.
Characes arja, Feldar,
Charaxes fabius, Fabricius.
Lounghut, 19-3-90. e R =1
Charazes harpar, Felder. « Yokwa 3-90. 1,000 foot below
okwa. . ) :
Charaxes hierar, Felder.
Yokwa, 25-3-90 ; Choungkwa, 23-3-90.
Charaxes endamippus, Doubleday. -
Lamtok, 6-4-90.
Family LEMONIID.E,
Subfamily LisyramiNe, |
Libythea lepita, Moore.
Bwetet, 8-2-90 ; Haka, 19-2-00.
Subfamily Neseoniixz,

Zemeros flegyas, Cramer.
Menoo, 12-2-90.

Abisara suffusa, Moore.
Bwetot, 8-2-90.

Dodona ouida, Moore. '
Menoo, 12-2-90 ; Huka, 15-2-90,

Family LYCENIDX.

“ The majority of tha Lycenida were canght on the Ponngdntinig Range near Pans
abotst 1,500 foet above sea level.’— (Dempyfer.) Y

33.

94,

Ohilades trochilus, Freyer.
Zizera otis, Fabricius,
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55, Jamides bdchus, Cramer.
Thilin, 9-12-90 ; Myittha River Rapids, 19-4-00,
56.  Lampides elpis, Godart.
57. Lampides alianus, Fubricius.
® Choungwa, 25-3-90 ; Thilin, 9-12-89,
58. Catochrysops strabo, Fubricius,
59.  Catochrysops pandava, Iovsfield.
60. Tarucus plinivs, ¥ abricius.
61. Castalius rosimon, Fabricius.
62.  Custalius ethion, Doubleday and Hewitson.
63. Arhopala dodomea, Moore.
Lamtok, 6-4-90.
" 64, Curetis bulis, Doubleday and Hewitson
Lounghut, 19-3-90,
65. Llerda epicles, Godart.
Laivar, 27-3-90,
66.  Aphwaus syama, Horsfield.
67. Hypolycana erylus, Godart,
GR. Cheritra freja, Fabricius,
69. Catopocilina elegans, Druce,
Lounghut, 19-3-90,
70, Loxura alymyis, Cramer.
71. Rapala melampus, Cramer,

Family PAPTLIONTDE.

Subfamily Prerixa.

79, Nichitonia ziphia, Fabricius. Common cverywhere.
78.  Mancipium canidia, Sparrman.

Boinu River, 25-2-90. :
74, Iluphina phryne, Fabricius.

Laivar, 31-3-90.

5. Appias hippoides, Moore.
6. Appias zelmiva, Cramer.

19-4.90,
77 Prionoriy thestylis, Boisduval.

Yokwu, 3-2-90,
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78. Terius hecabe, Linniens. »Common everywhere,

9. Calopsilia erovale, Cromer,

80, Helomoin glawcippe, Linnwus.  Common everywhere.:
8l. Nepheronia gwn, Felder. Common everywhere.

&

Kuan, 8-1-90; Maw Valley, 2-1-90, )9
82.  Delins agostina, Hewitson N
Kyin, 30-12-89. orit pite ety il

83. Delias descombes, Boisduvall

Laivar Stream, 27-3-99,
84.  Delins pasithos, Linngus. ) Radealivs
85. Delais pyramus, Wallace, §

* Thoso woro tho only species of Delias 1 saw, and [ only saw very fow moroe
specimens.'—{ Dompster.)

Subfamily PirnaoNisae,
-

86.  Oruithoptera pompeus, Cramer,
Lamtok, 6-4-90.
87. Papitio nomius, Esper.
Lounghut, 19-3-90. "=
88. Papiliv ewrypyles, Linnwus,
25-3-00 ; Lamtok, 6-4-00, s
89,  Pupilio philorcnns, Gray,
Laivar, 27-3-90 ; Boinu River, 25-2-90
90. DPapilio polyles, Linnwus,
8-3-90,
91, Papilio machaon, Linnaeus,
Iaka, 15-2-90.
092,  Papitio paris, Linnmeus.
Lamtok, 6-4-98 ; Choungkwa; 18-3-90.
93.  Papilio dissimilis, Linnmus,
Lounghut, 19-3-90 ; Bwetet, 8.2-00, 25.3.90
94, Papitio onpape, Moore, Y
Laivar, 31-3-90 ; Lounghl.it, 19-3-90,
95,  Papilio androgens, Cramer,
Maw Valley, 2-1-90,
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_ " Family HESPERTIDE.
86, Chapra prominens, Moore.
- Bwetet, 8-2-90 ; Yokwa, 3-2.90, 5 3.90,
97, Chapra mathias, Fabricius.
Y5 Bwetet, 8-2-90.
08,  Udaspes folus, Cramer, "
¥ Laivar, 31-3.90 ; Haka, 22:2:00,
9. Padvaonas mowsa, Moore,
~ Laivar, 81-3-00.
U100, Parnare fesand, Moare.
' Bwetet, 11-2.50.
101, Anbigonid sera, Moore.
© ! Choungkwa, 25:3.90.
102, Astictopterus salsala, Moore,

— -

ANICTUS (TYPIILATTA}' AND SOME NEW GENERA OF
4 FORMICID .

By Aveuvste Forey, Profecsor at the Ziirich University.

(Trastated by K, C. Wioughton, Poona, from the Procesdings of the
Societs Bntomologique de Belgique, Tth June, 1890.)

Suvckarp first advanced the theory that the supposed family of
Dorylide contained the males only of cortain ants. Shuckard argued
most truly, and divined the truth in spite of the opposition of West-
wood and others, The discoveries of Gerstaccker, Trimen and
othiers Have confirnied the fact that the Typhlopsne (West.) are only
the % (workers) of Doryius. Further, the remarkable observations
of Wilkelm Miller at Itajahy, and the discovery of Hetschks have
eonfirmed the analogous hypothesis of Sumichrast and Smith, and
have shown that the Labidis of America are only the 2 (mbles) of
‘E“W-‘m thowgh the Labidis have only one knot in the pedicle,
mnd that the Eeiton with their pedicle of two knots had till then bees
M’ 'i *“WCM There remnin  the genera FEnictus and
m*" *his Dorylids, of which the ¥ has so for remained
P B ailogy it cotld be surmiséd that the genus Typhlatte
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{Smith) must represent the 8 of Enictus, Fpictuy and Typhlatta
inhabit tropeal Asia, and have affinities analogous to those between
Labidus and Feiton. _

Emery { Bulletin de la Boc. enfom. ital, 1887 ) adyanced this
hypothesis, which for that matter was self-evident once the § of
Dorylus and Labidus were known.

Mr. R. C. Wroughton, Divisional Forest. Officer, Poonn, haying
sent me last year Eaiclys ambipihs {Shitck.) and a new Ainictus, 1
called his attention to the interesting problem of the ¥ of Anietus.

I bave just received from Mr. Wroughton a third species of
nictus, in company with a new species of Typhlatia taken together.
The problem is therefore solved, and the honour belongs to
Mr. Wroughton, who writes laconically and prudently — There are*
some, what scem to me to be, Fuictus, n.sp,, taken by Mr. Gleadow in
Thana. Had I bpen there I mnght have settled fbc question of
the 9 and ¢, but I have failed to find a nest %o far.”

The result of this important discovery is thnt the genus Zyphlatta,
Smith, (1858, Prae Liwn. Sae.  Zool J1.) must  be dropped as
a svnonym of the genus Faietus; Shuckard (Ann- and Mag. Nat.
Hist., vol. V., 1840, p. 266 ).

The capture of the Fuictus Wivuyhtonii, with its 8 was made on
31st March, 1890 This datr *s most important as giv mg the time
of the year at which there is a Lielikood of hudmn the winged & in
the nest. As in the geaus Feifon the g lhas one knot and the ¥
two knots in the pedicle (i.¢. of the abdomen).

Gexvs BNICTUS, Shuekard { A and Jluy.' Nat, Hil,)
=TYPHLATTA, Smith (Proc. Lian; Soo,, Zook, 1858),

Jmu tus W ougl:fomn, n. gp.

¥ Length 5 mm,  Narrow and rather elongate, Head narrow,
clongate, the sides rather. conyex, and the posterior edge short and
rather rounded as in . lovieeps ; but the bead ismuch narrowor and
longer than in that speoies. Anterior edge of epistome crenclate gy
denticulate, not entirely hidden bv the frontal ridges. No ‘hstmct
frontal groove. Terminal edge of mandibles rathor long, micros.
copically denticulate, with one .stont tooth at  the extremity.
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Mandibles  smooth, shining, with, some hair-bearing pits. The
autennwe are rather long; the joints of the funiculum wve all longer
than broad, as in 2. leviceps (joints 3 and 4 twice as long as broad)-
Thorax long, narrew, strongly, and, fof’ some distance, constricted
in: the ‘posterior portion of the mesonotum ; its dorsul profile is
strongly hollowed ; the depression is markedly long, and divides
the thorax exactly in two parts. Pro-mesonotul suture obsolete.
Basal area of the metanotwn cotivex; very narrow, compressed ; the
small sloping aren entirely surrounded by o ridge. First knot of
‘pedicle compressed, rounded, higher behind than in front, nearly
three timesas long as broad, slightly conves beneath but not toothed.
‘Second knot rounded, scarcely longer than broad, with a very small
Hooth beneath, in front. Pygidium rather overhung by the penul-
timate abdominal segment,

Whole insect smooth and very shiny, except the slopmc; area of
the metanotum, which has some very fine transverse wrinkles.
Half-erect, rather oblique, pale vellow, short, pointed hairs abundant
‘on the legs and antennay, less so-on the Lody ; almost no pubescence.

Whole inscet a shiving velluw, somewhat transpurent; fuintly
reddish or brownish.

2 Leungth 53 mm.  The joints of'the funiculum of the antennie are
all cylindrical and much longer than broad, except the Ist scupes,
thighs, and femoral rings depressed ( flattened ), but nevertheless
somewhat elongate; the scapes are trinngular as in 7% Free (very
broad at the tip, narrow at the base): tibin: are similarly shaped, but
are only slightly Hattencd and less enlarged at the tip. The thighs
are s broad and flattened at the base as at the tip {in 72 7. Ivwr they
are only flattencd at the tip). “The mandibles wre rather long and
broad, neariy as bhrond near the tip asat tho base, terminating in a blunt
point, smooth, shining, hairy, evenly and moderately curved, The
head i not much broader than long ; the ¢yes only occupy the
anterior two-third of itssides.  The head is narrowed behind the ¢yes,
but its Tateral odge is there distinet from the decipital edge. Frontal
tidges rather elose together, rathor closor together than the inner
lge of the mandibles. The acelli are not very large, and are ! not

“placed on special eminence.  The face between the eyes seen from
Whove whows us o very feehle transverse concavity, The mesonotutt
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does not overhang the promotum, but is strongly convex and reaches
to the untevior limit of the thorax. Pedicle with ouly one knat,
much broader than long, concave beneath, anterior and posterior
edges concave, the latter®much broader than the former: sides
convex, converging anteriorly. The two halves of the pedicle form
as it were two wings as in the other species of the genus.  Benenth,
the pedicle is armed with a large tooth, very long, and very thick,
and ending in a blunt, point ; the anterior face of this tooth is
oblique, its posterior vertical ( very slightly curved buckwards),

The whole body smooth and shining, with -very fine, scattered
hair-beaving pits, wanting in places,

Pubescence greyish-yellow, rather long, more or less all over the
body, On the pedicle it forms greyish nap, on the thorax thé
pubescence is much less close and permits the scalpture to be seen.,
On the abdomen the pubesconce is shorter and very sparse, while on
the head and on the sloping ‘area of the metanotum it s almost
absent.  On the face, and the underside of the body ( especially of
the pedicle) and on the thighs ave long curved hairs. There are some
few somewhat scattered orect hairs on the legs, otherwise there are
no ereet hairs.

Black tinged with brown. *Extremit yand underside of the abdo-
men, tooth of the pedicle and antennw of o reddish= or vellowish-brown.
Legs and periferal half of mandibles yellow-testaceous.

Wings faintly tinged, with brown, finely pubescent, with the
marginal spot and the nervures blackish-brown. The  radial eell
closed. "The transverse nervure is long, and joins the outer cubital
branch close to its starting point,

Thana, 31t March, 1800, $ and & taken together. H

This species is distingnished by the holiowed thorax, slender and
very clongate form, and smooth and shining metanotum of its .y
The ¢ is also very distinot from the specios already described,

Genus TRIGONOGASTER, n, zen.

General aspeet of o Pheidole § . .-\ntelmmll-jointcd;
jointed, the elub is as long  as the rest of the funionlum ;  the e
joint is if anything longer than the two preceding combined, the
penultimate is thicker, but bavely longer than the ante

club thieo

punullimutc,
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which is twica as long as the Tth joint, Maxillary palpi a-jointed,
Inbial 3-jointed. Mandibles armed with 4 stout teeths Epistome
strongly vaulted, furnished with 2 longitudinal ridges, it forms
postenorly a boss between the frontal ritlges, which are short, but
vfml‘ly» high.  Frontal area nurrow and deep; frontal groove short.
Eyes placed rather in front of the sides of the head, Thorax con-
stricted behind the wesonotam ; pronotum and mesanotum moderately
yaulted, the: lntter rather tht mord so; the former more flattened
and narrower than in Pheidole.  Metanotum armed with 2 stout spines,
elngantl_v curved forward. The fivst koot of pedicle, with a_rather
long and anteriorly broad petiole ;. this petiole, somewhat concave
above and conves beneath, is furl‘xisbcd beneath, anteriorly, with a
small tooth, and posteriorly with a somewhat small, conieal, squami-
form protuberance. The second knot is very low, broader than long,
rounded anteriorly, and broadly attached posteriorly to the abdomen.
- Abdomen small; seen from abuve it is narrow in fronf, and feebly
enlarged to the end of the ﬁrst segmnent. Theother segments appear
only as a small cone projecting beyond the ﬁr}segmem. Side view,
the abdomen is triangular, the sides of the triangle are somewhat
convex. The profile forms an isosceles triangle, of which the base,
formed by the flattened upper surfuce of the abdomen, is longer than
the twa sides.  The summit of the trisngle (more properly of the
cone), is almaost in the middle of the underside of the first segment,
which of itself constitutes nearly the whole ventral (us it does the
dorsal) surface. Ereet hairs of the body toothed and blunt as in the
genus Leplothorar,

This singular ant is closely allied to the genus Pheidole, but there
wad no * soldier”” among the spedimens sent me by Mr. Wroughton.
Otherwise the head is smaller, and the club of the antennwe recalls
only that of certain aberrant species, The gpecies of Pheidole have
12-jointed antenng, except Ph. quadvispinosa;whichhas1l. However,
the singular form of the abdomen, the form of the epistome, and the
Jow and narrow pronotum isolate this inseet sufficiently to found on it
"d""“‘ All the 5 seem to be the same size,

e Tmo‘onogacter peourCispiiosus, n. Sp.
e I“aﬂ‘ about 2 mmn,  Olidracters of the genus.  Head nearly
m":’a‘ghﬂ." longer: tham  brond, hollowed posteriorly, the sidlow
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faintly convex. The scape docs not quite reach the posterior edge
of the heal. Mandibles narrow, crossed, the terminal edge short,
armed with 4 stout teeth. Epistome truncate anteriorly, very high
and vaulted posteriorly. * The eyes have rather straicht lateral
edges, and the anterior extremity almost pointed. Mesonotam small,
Pro-mezonotal suture faint; meso-metathoracie constriction considor-
able. Basal area of the metanotum horizontal, narrow, much longer
than broad, longer then the sli)ping aren. Knot of fivst joint of
pedicle attennate at its summit.

Mandibles ragose, rather shiny. The whole body, from one end
to the other, including the sloping avea of the metanotum, ‘densely
and finely reticulate-punctate, and Tustreless or almost * sub-opague.

Legs and scapes retioulate. Some codrser longituding wrinkles oft
the cheeks. - .

Pubescence sparse, shorti on the whale boﬂj', slightly more abun-
dant on the legs and scape: the rectmbent hairs are curved. The
erect hairs very sparse, stiff, blunt, rather short; the ercet hairs
(except about the mouth and under the abdomen) are very distinetly
denticulate under the microscope, which gives them a somewhat
ragged look under a magnifying glass; they are identical with those
of the genus Leptathorar. " : a

Reddish yellow ; legs, mandibles; antennie, pediele, and abdomen a
paler yellow. A brownish band very indistinct and interrapted in
the middle of the abdomen.

Poona (India), collected by Mr. R. C. Wroughton.

Genus EMERYIA n, gen,

% Mandibles very long, very marrow, withoat a terminal edge,
nearly straight for the basal half, curved beyond, terminating in 4
long sharp point, slightly broadened wnd flattened about, the middle,
narrowed near the base, without any trace of teeth. They leqve
between them s large empty space, and resemblé those of the “saldies
of Myrmecocystus bombyeinus, Epistome furnished with two keels,
hollowed and deeply grooved bgtween. This' groove is produced
between the frontal ridges, and as a frontal groove as far ge the
middle of the vertes.  No ocelli.  Head broadened and ronndéd pos-
teriorly, narrowed anteriorly ; it has however 5 posterior edge 1 eves
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rather smitll, situated in the anterior one-tliind of the head. F rontal
ridges rather short. ~ Antennwm 11-joinfed ; the last joint, “very large
afid very thick, alone forms the club. The seape is far from reaching
the posterior edge of thehead. The pronotum has two distinet
Sioulders, and forms anteriorly near its articulation distinet steps.
Tho mesonotum is short and very broad; its Jateral edge forms on cach
si'rl_e'a'érimfghlzw pmhh!muo'g‘likcu large festoon. Metanotum armed
with two short spines. Pedicle as in the genus Cardiacondyla.  The
firet joint is potiéila_te anferiorly, and s o flattened knot, longer than
brodd. The second Foint is broad, broader than long, narrowed and
concave anteriorly, slightly less narrowed and coneave posteriorly,
rounded at the sides, flattened ubove, furnished beneath with a blunt
footh. Abdemen trineate anteriorly.

By its mandibles this genus, otherwise closely allied fo Cardiocondyla,
differs from all other J[yrmvrir&v. Tt differs also from Cardiocandyla
by its 11-jointed antennee and its mesonotum,

Emunryin Wroughtonii, n, 8p.

¥ Length I'T mm. Characters of the genus. Mandibles smooth
and shining. Head, for the most part, smooth and shining, with some
large, sparse, hair-pearving pits, gomewhat effaced and zomewhat
rough at the bottom. These pits are more abundant on the forehead,
and ave accompanied by u few very short and fine striations. Back
of thorax bounded by a faint rim. Pro-mesonotal suture
nearly obsolete ; meso-metanotal suture very deep, but without any
constriction between the mesn nnd mata-thorax. Basal area of
metanotum more or less Hovizontal, much Tongsr than broad. Spines
vithor short and rather blunt. Thorax irregulayly reticulate,
pitictate, and nearly lustreless, the Jateral pxpansions of the mesono=
tum give it u peculiar aspect. Abdomen and pedicle rather smooth,
shining, very finely and very sparsely punctate,
_ ,The whole hady, the legs, and the antennae rather abundantly fur-
.n’lél.u‘sd with pale vellowish, rather long, pubescence, which, howevery
do: not form o nap.  EBreet hairs alnost abaolutely absent.
YO“:::: “Lﬂthxﬂeﬂow; mandibles reddigh ; abdomen hrownish=

This curious wii (i single ¥ ) was found by Mr. R. C. Wroughtors



SONE GENERA OF FORMICULE, vk il
at Poons, with n new species of,Cardiocondyla, ;“hioh livesin blisters
on the lewves of Ruyenia Jambolana (blisters, probalily cnused by
small grubs). Isit, asI mm led to bolieve, = case of. symbiosis,
analoguis Lo that of S& om/@m/uul/uw ? Is it a lusas naturee ? Or is it
possibly  thet Zmesyia is the *soldier’ of Cardiecondyla? S]_'hm last
Eupposition. seoms to me most improbable ; the other species of Cary

divcondyla have no ‘soldiers,” and antennm in that genus are 12-jgiuted.
Q (4]

Genus l]{ICLYP“r’THRIX n gen,
¥ short, stoutly built. Auteane 12-jointed; club composed of three
Miequal joints., lpistonie as in the genus Tutramorinm; its posterior
edge ruised pnd curved buckwards forms anteriorly, as a vidge, the
boundary of.the antennal groove, | Frontal ridges wide apart, nearcs
the outer edgo than tho mud;an lmu of the hM, t.!my are produced
backwards almast to thie posterion angle of the head. Bc&wqcm the

eyes is u wide and doep doublq,g:oqve, whu,h sorves Lo lodgé both the
soapo and fupienlum of the antennwo; to this end, this groove is

bounded Iaterally by & ridge which), commoncmg from the anterior
angle of the hicad; touches the iinterior edge of the eye, and going
backwards in a cuxve is lost in the. posterior extremity of the pro-
duced frontal ridge. . The dowble groove is moreover dn’xgled longi-,
tudinally for . the anterior three-fourths or four-fifths of its length by

aridge which mpamtas thie grooves in which arélodged thc soupe: a.nd
funiculum respectively; anteriorly this dividing ridge temxmawsahtﬂe
toone side nf the posterior recurved edge of the epistome. The back.
of the thoryx hroad, bounded by o faint ridge. Sutures obsolesecnt

Metonotum - tyw o-spined. Meta-sternune bi-dentate,  Knots of the
pedicle very broad ; the first shortly petiolute, Abdomen truncate
and noteled untcnorlv almost entirely covered Ly its 1st segment,

which is baunded by & very faint ridge, especially antoriorly,
The huirs with w luclx‘ the body and exipemities are nbumlnnt]v

covered have u pecolinr structursg frem the bottom of cach hair
bearing pit staris the stem of u hair which ahnost umnuhntoh
divides into threa diverging brnnulws, ravely more or less. This
mulmplu,.w of 1rifid Lairs gives o gouurnl woolly Jepect to the insect,

Otherwise resembles thé genus Telvameriym, tlmngh not without a
certain liksness to the:genus Marunoplts, . The genus T iglyphothrir

;I-
»
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s thus to some extem.t;aoonnecﬁng.lfnk batween the Migmiciie and
'!ha Oryptocerine. - The workers hive u tondeney  to reds themaselves
into a bull.  From this foct, it seoms to me; that Merpaoples is de-
tcetided from tho Mivmicine through the dype Tebmaviom. The

' G'Bn'u-!ﬁfghmb.rﬂm&aim tesembies the genus Ca Iyolumqrme..- (Lmery ).
Q0 like the @, and only slightly Inrgor than i, Wings with &
amgin open radial pell. The transverse neryvure joins the cubited
ervire at the point wheve 5t forls. 3

Tnyiypﬁo!f iz Wkl . sp.

i L&gﬂ:‘@%ﬂ*ﬁﬂl‘ﬂﬁ& The mandibles armoed  anteriorly with
Whrde Qistinney tooth ‘h!ﬁ{“p&atuuody with ‘three others; smull and
Andistinet, shinmg'. with' somo contse prnctures and & fow short,

febarse trivros " Frontal aréa and’ groove absent. | Epistome coursely
wiitikled. The whole heud lastreless, very conrsely und deeply reticulute

(zb thie sides and beneath) or longitudinally rugese-reticalate, except
‘the-bottom of the double aptennul groove, which is ehining and finely
rugose-reticulate.  The head 18y shape a trapeze, with ouly slightly
diverging sides, broader behind than i front; broadly snd feebly
notehied posteriorly, slightly Jorger fhan' bréad,  Thorax very short
nnd very stout, Tathor shorter than/the heud, its- back very faintly
edged, but with two well-marked “shulders” anteriorly, feebly con-
wex: Dusal aven of ﬂl@ metanotunt sorewhiat sloping. The pronotum
‘i s broad ds two-thirds the length of the thorux. Mctmmud spines
three-cornered, broad at the buse, shorter than the distunce between
‘thety, The sloping uten of the metansbam shining, with two or three
mirked transverse wrinkles, boutided: by emalt ridges anteriorly aad
laterally. The two small lunelliform metasternal teeth are oonti-
Tlations of this ridge. All the rest of the thorax and the pedicle
{&xcept the petiole of the first knot) deeply and coursely reticulated
sud lustreless.  The two knots of the puhck: are of the same length,
"“"’ﬂ“ll. and rounded form; they ure twice ss broad as long; the first

‘ "“4&6@ hlghcr than the second. Abdemen & short oval; the anterior

of first segmuut 15 lustreless, denizely striate l(mglludmul])
% ¢ striurcs are fraquently ¢roxsed by short transverse ridges, which
"' g,““m'l From one wide to the other, sud which represent o hair-bearing

OF Whidh the postarior side hig dimppeared. - The' re-
M. ¢ attwnwmu ‘and the feet are smooth ‘and shining; the
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scapes dre ragose-reticulate. 'Dhe bottam of the eonrse reticulations
on the heed, thorax, and pedicle contein a small elevation, from
which sturis a wifid hair.

The characteristic trifid bairs ave somewhat short, yellowish-white,
foirly ovenly and sbundantly scattered, naot only over the whole body
but also on the. thighs and tabive. The tars and antenne have scuwely
any but simple, semi-rectumbent hairs.

Brown. Abdomen dark, brown, Somewhat bhckmh. Fect. nnieunm
and mandibles yellowish-brown.

? Length 277 to 3:0 mm, Basal area of mefanotum nearly verfi-
cal, shining, longitudinally wrinkled. = Mesonotum mgose, reticulate
longitudinally. Striate portion of abdemen shorter than in ¥, the
remaiuder of the abdomen is covered with a fine, sparsa hmr-bea.rmg
punctuation, mere distingé than in the ¥. Thorax g little nurrawer
than tlie bead, short. Abdemoen small. Wings almost hynhne,
fuintly tinted with vollow. imsly pnbeaw%t. Nervires and murgmnl -
spot very pale.  Otherwiso exactly like the ¥ . , .

Paori, Bengal, by Dr. Jul, Walsh, <8 Y - e

Poona, Bombay, by Mr, R, C. \Vrougbton. , l

Nests nnderground. \Vmged 2 toaken hv Dr. “alsh n mnd
half of June.

This specmq is ot wanting in a{ﬁmtv to T.-lmmarmm obemm
(André), but netwithstanding the absence of mesonotal Apines, it is
alnost as elosely connected with Moranoplus Bisolor, Among the
evidences of this relationship must not be omitted the tendency of
the busal area of the metanotum to assume a sloping position, nor
the form of the pediele of the abdomen, :

‘e

m)B[BAY GARDENS.
By G. (\Amm‘\ﬂw, Suylmnlcndcntof Mumc:pulanrdem anbus
Gr, Hort. _R.‘D Agr Coll (Copenhngeu)

(Read af the Bombay Natural Hi u!ory Socicty's Mo lmy on. - %
Frd December, 1890.)

Tre ohjeot of the present. paper isto, give s, general outline (¢
gardens in Bombay, th paint aut the features by whicl, they are
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prineipally: remarkable, and the pecobiar. smenmstances auder which
thoy have been formed and are kept. up: o All this as well-trodden
groupd for most of the Bombuy inhubMants, who; § hope, will forgive
me dn dealing with the subject in « yay more caleulated to be of
interest for those to whom Bombay gardens are not yet an objeet of
daily enjoyment, than for those who arg already familiny with their
advingzes and dofoegs. I]vmy Em‘opwu arrnnw in this country
brings with him the memory™f ih® perfocion shich the love of
plants and vegetation hos cansed our gurdens nt home to attain, and
with the natural and human constant desire for; and belief in, somo-
thing Doter, lie carries with him illusions of the beauty, glory, and
wealth of the fropical vegetation in which he often  believes fo find
@ paradise onearth. He may be, and generally is, disappointed,
or rarely, the luxuriance of the vegetation may appear to him even
greator than anticipated, so much depends on the season at which
_he arrives, or on the locality in gvhich he settles down. In one
respect, however, he iz nlwavs sure to be disappointed—in the
expectation of ‘a wealth of flowers.  This question has been so excel-
lently dealt with by the distinguished writer and traveller, A. R.
Wallsce, in that delightful book, “Tho Malay Archipelago,”
and other writings, that T shall no® tire my audicnee by a mere
repotition, though I anay remark that this obsermtxon principally
rofors to the indigeMous  florn.  Gardening, how evor, here comes
to our resource; and by the introduction of mumerous exotic
plunts, - ehiefly inhabitants of tropical Amervicn and Madagnscar,
it has been made possiblo to ensure a constant supply of flowering
plauts in Bombay ; ond with carve it is fensiblo to grow B grent nany
plihta; whose flowors are old friohds frem home. ' Ttis only human
andastaril that our impressions from - chijdhood ‘and youth should
b #0 strong, thiat we will always retain a pre{urouco for those objects
whmb in those happy periods of life have fixed themselves in our
memory 3 and so it iz with flowers.  Even if wo later on in Tifo meet
with the most gorgeons o’ splcndul floral' bennties; we cannot help
mlﬂm’mg them 3 bat il the memory of our homely flowers, whick
in often assoeinted with thoughts o} the dearest and bappiest events
af ourlife, will n{mg avershadosw the splendour of even the most
dnulmg ﬁowors ‘We come fcross. We W 41l coustantly. miss the
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violets, anemones, primroses, cowslips, Bluebells, liliea of the valley,
and other groms from meadow and wood, the roses, rhododenrons:
svringus, laburnums, hawthorn, fruits, trees, from the gardens; the
Avalens, Primulas; Ericasy Fuchsias, Pelargoniums, and numerous-
other plants from our green-houses: sud even if we succeed in
producing some of these here; they are so inferior to what we used
to sce, that we cannot help being disappointed.  Tt'is natugad Hut;
doubtfully recommendablg for all Yuvopeans avriving in'a new, even'
distant country, to survound themselves, as far ns possible, with' the
same moveabla objects, which i their home were their daily com~
panions, to refain the same dress, the same fushions, the same distri-
bution of working and leisure-hours, aud even to make no alteration
in their digt. This may be o sign of the love for our homes, but
may perliaps in many instances bo atéributed to a certain amount
of pride, ax unwillinguess to subnmit ourselves to the influence of:
other customs, or oven to the dictates of naturo, a feeling which ,
when strictly adhered to, is but too often punished by ill-health,
uneasiness, discomfort, and offen grave disappointménts, which in
many cases might have been avoided. Asis the case with ourselves,
50 it is with the plants which used to sutround us at home, with this
differonse, though, that everft whon hailing from less distant conn-
tries, they are mueh more tender subjocts, and have far greater
strigglos to contend with in nnew country. Their dependonea on
temperyiure, reinfull, and other climatic. agencies is so great, that
the leust shange will, in‘muny instances, seriously affeet them ; and
we are to a cortain oxtent ourselves to blume, when their cultivation
cause us disappointments, which we 1“ » bi_" of reasoning mi.gllt have
auticipated, It is, however, not my inteution to argue against the
cultivation of such plants, but only to mu‘ngmnsftoownguiue
expoctations; while, on tho other hand, T should advise everybody:
not to be dhcoufamd by.nnal!(‘-bﬁssful muu&" bat to persevere in,
their offorfs, guided by the peculiar local Oltndiﬁons more than by
the requirements of the plunts ot home, by whicl means only it wil)
be pussible  to eventually noolimxztlw such plants and obtain botter
results in fufure, 1 have already dwelt too loug on thie disappoint-
ments of gardening in Bombay for Kuropesns: i@t is therefore only
fuir 1o notioe the advantuges: Then 1 have ug hesitation, regardiess
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;‘-’fhﬁ'ﬁaiﬁwmiéﬂs ‘to pronounces Bombay as ‘one of the most
* highly-favoured” Tocalitics for gardquing. Tt is not onl® possible to
have a wagnificent display of flowers at alinost gll seasous of the

“Year, but the luxariance of an enormdis vaviety of foliage plants,

'm&?"x'or'lhe" grandeur or gracefulness of their {eatures, or for the
B{Qghmek und variety of their colgur, can hardly be surpassed in any
otherwountry i thesvorld.  The origin of the plants, commonly met
with in Bombay gardens, speaks’ Solumes for the keen interest: and
entirprise in the introduction of new plants, which las, for year alter
So&iﬂ.‘dimugmshe&m inhaliifanta of this' city, and to whom it is
midnly dite that we ean now imfiehingly protest ngainst the first
statement of our'old friend “ Fimninger,” namely, this: <oUnder the
fhost favourable point of view it cant hardly be said that hort iculture
has a8 yet made much adyvancement in Indie.’® | Tt is o remarkable
fact that comparatively few of our_gnrden plants are of indigenous
origin; but fhiat by far the greatest and most offestive proportion hail
front tropical America, Madagoscar, Bust Africs, the Mulay Archipei-
ago aud South Sea Tslands, & number from Ceylon, Northern India,
Jupun; and ‘China, and a few fron Australia, South Africa, and
Sotthor Europe, bat hardly sny from extra tropieal A mericg or even
frony the weet side'of South America: ® But, ng far as my experience
goes, T do mot think it improbable that by fur the majority of plants
indigenons i tropichl + Indio, | British  Guinna, Brazil, Columbia,
Wost Indies, Tropieal’ Afrien, Soutl St Tslands; Java, Phillipines,
Ceylon, Malay Peninsuls, Burmaly and the Lower Himalayas, and

- purhaps tropical Australin, il linvo o good ehavico of success in

.

W formoa judgment of the probable suc

ntlying distriets in India Dot o.xmpterl.

Bombay.  If this shoald hald good it will be seen what a wido field
there is still left for the future introduction of Plaite; of which bLat
comparatively few have hitherto been jutroduced to Europe. If,
therefore, any member of our Society shonld hiappen to liave friends
resident in auy of these conntrivs, thoy would davm most, valunble
sérvioe to gardening in Bomboy, and to botany generally, by request-

‘g tliem to send them eeeds of indigenous plants from such places,
ﬁﬁn The pecidiarities of the

fv he known in order to otuble s
cessful cultivation of plants
o shortly smmarise ita

clitate of Bombay must pecossari

teomt different’ countries, T shall therelor
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main fegiures, thongh they mwsy be familiar to most of those present.
Tt will thes first be obseryed that the actual temperature is not so
high as the gg:gmphicul situation of Bombay might lead \un.o
expect, the thermometer fhowing a renge between a maximur, of
93 degrees aud o miniwum. of 63, degrees, whils the average tem-
perature of tho year is 797 degraes, figures that as nearly as possibla
coincide with the femperature generally maintuined in our stoyes
or hothouses ut home. The hufaidify “of the aunosphere is atall
tites of the year very great, owing to the immediate, neighbourhgod
of the sea, which, on the other hand, causes thewir 4o contain a
oertinin woaut,of aslt or sodium  ehlovine, which. for vertain phmti
is undoubtedly beneficial, but not improbably may be a disadvantags

for other plants. | Though the Bowmbay c.]mmtodoe.“ngtm : ‘

such distinet vapfoty throughout the year, ns thut of our northern
homes, which ean ensily bodistinguishod ioto four sensons, it s, how<
ever, usual to divide it into ‘hwmm-gﬂw wld,:thm Iw&,’{nlndﬁm
wet season. The cold season generally lasts from Novowber to Mareh,
und is charueterized by fine bright weather with gentls N., N‘NW..
N.W., W, or N.N.B., but in Bombay rardy, E. breeses, a/oom:
paratively low night temporature (the difference. between night and
day tewupernlure often exceedig 20 degroes), which, us a vontrast to
{he heat in the sun, which is ofter as much as 50 degroes lxighér’ﬂ;pq
the lmnpcr;mi'ru in the shade, will often prove very frying for plants.
The heavy dew, whiel is cansed by this grest difference inmight and
duy-temperature, on the other hand, sets as n nt% ‘proteciion
wirninst dhe sudden changes of temperature, by ehiecking syaporation,
aod ut the same time supplying a certain amount of moisture to the
soil. This senson is: generally considerod the most satisfactory Tor
ontr gravdens.  The Jower, temperature mikes it possible to . raise
peodlings of uunnnln.ﬁ;gm wldot'dhnﬂﬁima*')md"q&“ ml‘“h})'
good | show of flowering plants. 'A“gpmt"mnn,"m’?“‘nl'ph“ts' trees,
and shrubs produce thedr dlowors during. this seasou, while roses,
geraniums, and other extra-tropival plants prodoce better flowers
at this senson than at any other "i;'."" of the year. Muny plants Wwill
grow very rupidly, while others “will be resting during this period.
In March (lie weather commences b get hotter, the difference batween
night and. day-temperature degreanes, the dew diminishes, the wind
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'ﬂdces ﬁ"“nfibi'iy 'eué't;o?ly diredtion, snid the hot season sots in. The
~hamidity of the atmosphore is rapidly decreasing, ind sévong winds
'¢§§ii_it the burning rays of the sun in preparing the tegt for indigonons
j"iﬁﬁ; which now in many cases shed their Teaves, but nfton only o
ffi:'\'v duye aftor are covered with brightly-coloured flowers, ox with
new light green folinge. " Thougl our gardens are least attractive dur-
‘!"E:' this soason, they, are yet not destitute of something beautiful to
'é:i{igih‘f_—&}ib ‘eve, and even if man{ of our pherishied plints assume a
ictly or blighted appéatance, this is not necessarily caloulated to cause
)nny lom‘. a:u inmotsh,h cades th? fq’t'leil; "uph'ii}dout i faore certainly an
indieation di'!jlesﬁ'ﬂ,iﬁliﬁ. sign of serious ii\jm;'y‘. In the conrae of May
“the wind loses its foree, the air becomes Fultry, the sky clouded, and
the atmosphere intensely mioist, until, generally procedéd by a few
heavy thunderstorms with heuvy rain, the wind rises ngain, now Mow-
ing from the S:W. with slight vacillations to S, and W, and: the
monsoon or rainy season hassot in, us 4 tule, in the first or socoud
week of June, and 'ébu{ir‘l‘tfe‘s tothe ‘ond of October. The syomge
‘yearly ruintall of Bombay (Byeulli) i 827 inches, or nearly seven
feot, which frequently fils very frrogoliely,  Falls of 5-6 inchies in
s day are not at ﬂu unusual, and very ofton o heavy downpour lasts
for several days in snccession, while o€ othor times the weather re-
s more or less cloudy with  octadionnl henvy showérs, ogs
“hreak " of fine clea? weather, which af times muy last for a woex
o1 two, sots in. This season is the period in whicl the trapical
chirncter of the climate 18 most fully proncunced. The Tuxuriance
and formidable growth of all foliage plants, the splendid eglours of
their leaves, and the profusion of chéice and ilelig}:dully seented
fldwers of & great variety of plants, all combine to make an impression
whicly, onee experienced, will never be forgotten, and of which such
dormmon fenturcs s walls ond wells eovered with bright emorald

groen moss and graceful maiden-lair ferns ire but poor examples.
Iy términates with heéavy

AL the end of October the monsoon genera |
t};unéenmrmg the clonds gmduully clear away, nnd the températurs
!("r?l al;or} ﬁm’o .incnmses, while the wind 16 gradually” resuming &
more western to northorn dirn:rﬁnﬁ. the humidity of the ptmosphero
4 .tm"%’f_gf@?t!iqﬁiug {o the rapid eve

ol 13344 1 - < vy H e ’
“um air is steamy, until the cold northern inds ngain refresh us
. 2 - '

puruliun from the ground,



BOMBAY GARDENS. 403

The soil of most Bombay gardens is very different from what we are
used to see.at home. What principally strikes the new-comer is the
prevalent red colour of the soil of our hills, and many people will, no
doubt, at the first sight, think the colour an objection to its fertility
as indicating o presence of Yron. I bhaye not been able to find any
report on its exact chemical contents, but though there can be no
doubt that the -« red carth ¥ contains & considerable percentage of iron
salts, it is, on the other hand, cortain that these must be qon‘qum-
tively harmless fo \’cgé‘tu!ion, or that their action is =0 modified by
the presence bf other valuable matter that they only assist in form.-
ing & most valuable and fertile oil, which, in regard to its physical
qualitios, partakes of the most desirable properties of the varieties
of s0il known to us from home. It is porous and at the same time
retentive, and has, T believe, a great cupacity of absorbing power
(a property upon “_'h.iéhl the fertility of a soil principally depends),
In the lower lying districts of Bombay, we meet clay, humus and sand,
only slightly differing from the samo kinds of soil af home, but
which it is not possible, even by artificial means, to so enrich as to
compare fayourahly with the red carth of the hills, ot least in respeet
to producing the brilliant colouring of shrubs, &o., for which especially
Malabar Hill is justly famed., The Public Health Department has
always a large dep& of most valuable manure, by which means it
is casy, at w comparatively small cost, to cnrich the soil when
required. A fow words about the legal aspects of gardens in Bombay
may perhaps be found useful. In nine cases out of ten the eccupant
of 2 house in Bombay is a tenant, and his rights to the garden, out-
houses, and other parts of the property, comprised in_the compound,
are to a certain extent restricted. Ho will, asa rule, be requirad
to employ a native gardener, or & mal, to maintain the
existing garden. Ilo miy nof, without the landlord’s permission,
cat  down my treed* or remove any plants once established
in the garden, nor remove any part of the ground, be it rock,
!l)ll, or other mwriul. In rﬁsard to alterations of oxiating rouds.
drains or water servico pipes, the owuer must also be consultaq.
On the other hand, he is ut liverty to plant whatever he likeg in
the ground, but it must be always borne in .mind that, however
much the tenant improves the garden, or enhanves ifs valuye by
58
!
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pliting rare or choice plints in the ground, he ¢an never claim any
compensation for such additions, and the plants, onco inathe gmuud.
will for ever remuin the property of the landlord.. It is principelly
owing to/these causes and to the frequent, clxmlgcsrdf residence, that
most of the Bombay flowering and fol'fugt: plants are cultivated io
pots o tubs, the only way by which the growen ean secure his owner-
ship to the planty. | Tn some l:mlnpuumls, however, ‘the rock is 8o
wear the surfuce, that the availabladepth of the soil will not allow
of any other mode of cultivation. Itds, therefore, usually by a change
of tenanicy that tho stocl of plunts is either sold by: publie auction or
privately bought Ly the new tenind, who will often experience great
difficalty in arriving at o faie vidustion of such  plants, especially
when a uew-comer to Bombuy. - Another difiicalty will be to secure a
good wall,. Asuw generul rubi one medi will - bo. found sufficient to
shaintain & well-kept garded averaging from 5 to/ 10,000 square feot
inwren; fora gaeden of grealor extent i assistant will bo required
for-overy additional 10,000 squave féet; while for very extensive
gardens twa men per aore will bo foand satficient. . The duties of the
wali are »—(1) To do all kind of gardon work s {(2) to be yesponsible
for plunts, flowers, tools, &oi; belonging to the garden ; (3) to-arrange
“fawers and plants in the bungalow, besides which, he is often required
(4) Lo wush the verandahs; (8) towarsy water to the bungalow, wheo
witer 15 not luid on; wod (6) to supply flowers daily, régardless from
whenoe they come. The duties-of 4 and 5 should, if convenient, be
performod by other sevvants, as they but teo frequently give the
atadi-n valid excuse for not performing his specinl work satisfactorily.
With regord to goction 6, the mali should be strictly gerutinised,
asrthere i3 no doubt that eonsiderable abuse xists, by the malis
disposing of the superfluous flowers belonging to their Sakebs, The
miali-should coramence work at 6 a.m. and leave work at 6 p.m., bul
no work should be roquired of him {or two hurs in the middleof the
day. He should be allowed free quarters for himself and family-
mmy of the single-handed mali- vagies from Rs, 10 to Rs. 16,
z %m&mmm from Rs. 8 to Rs. 10.  Very few mitlis are
%”P"’fom thoir work satisfastorily without being now and then
“wnided, and thougly they: will at first rosent such guidance and be

W-f‘ﬂey-vmy soon-will learn to appreciate it when they find
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that the Sahkseh or Mem-Saleh arve their masters in moye than veme
Should theemali be left entiyely to himself, he will soon-become
careless and nagligent, and gonfinus to do all kinds of work"jnst;' aR
his father did, and his grandinther before  him.: Unifortunately  the
mali is not a gardener in the right sense of the ward, ord be has;
us a rule, no interest or love for bis plants, which  he treats quite
mechanically, without ever {hinking of them sis Jiving subjo:;@i “He
will water a plant wheblior it is &ry or fiot, that makes no differenca
to him, he thinks it his duty to water every pot, regirdiess of its.con.
tents, and he ofton wastes water by continuing to watera plant, that
has beon dead for a long time. - He will genvrally know when and
how to propagate: plants or o transplant or repot them, how fo clip
the lawn or geiss horder 3/ but it is far from safo to Ieave him aloms
it any kind of praning, or he is sure to disfignre ﬂmphn&mﬂg
knows something aboat weeding, but kis religions superstitions will
rarely allow hLim to uproot certain plmgts, ns the @M:‘_‘.ﬁhi"g
(Ocyiwem sanotum), or the holy peopul’? { Feus religiosu), and should
a plant, which he kiows not to baa weed, hnp;mu-_tmhb’v‘e found its
way into a pot o ‘tub, Leontaiming, (uite s different plant, he will
sooner allow the former to kil the latter, than ever think Gf uproot-
ingit, Ha'has a perfect horrar for caterpillars, chiefly the beiry
ones, and it is only with the greafest’ Teluctance: that he consents to

" pick thom off, when told, and unless ¢losely) watched he will not

willi“g‘,\' destroy them. Tle will seldom  of his own Mm,ﬂ
Supparting a plant with a stick or fmllis-yvork boiore uM]lym
sury, and he will then as a rule choose the thickest possible pole he
¢in find, or the stoutest rope he ean got hold of. At first he will

Probably, if yon understand his language—which, by the wap is
Mahrutti —meot FOUr, TeMONStances with ;ihc_md.n\iq', and use all
- eloqnonce, whicl: priﬁﬁl',any ou‘_na‘idt-«in varied repetitions, to
Persuade yon that euch “and such’s thing esnnot possibly be done in
this country, that fhis’ plaat st certainly die il you fransplant i,
or that that ono - will never flower any more il you prane it, and sy
o, until he discovers that gou arefirnt'and knows more than him&lf,
Then you will find that your lithour is not wasted, and thot he 4a
Wi“iﬂﬂ to ledrn, and  be taught, gnd that i, m;]hy vho. e i

of & blotklicad than you might af first Bolieve, - Oue of his favourig,
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games, which in’ most cases s but a kind 8f poliey, is to simulate a
perfect ignorance of your languuge, even if you talk Malfatti, but if
you persovere he will soon understand you, and: he 3l respect you
the more, the less knowledge of his langpage you show him. His
ideas of drt are generally limited to the acquaintance with thestraight
line, and its use or abuse in forming squures, diemonds, &e. ; you may
find Liin’ able to draw a circle, but as o rule he is totally iucapable of
using ares or curvesin laying‘;mt gr@dm'xs or flower-beds.  As regards
the srrangement of flowers snd plants, you will in most eases find it
neecssary to give himon course of instruction und he many oceasionally
aftain to great proficiency in this art. The mali is; as a rule, honest,
_sobier, and very clean, his religion enforcing two or three ablutions
daily.

Haying shortly reviewed the different cireumstances under which
gardening is practised in Bombay, I shall try in the following lines
1o give o general outline of the most frequent aspect of Bombay
gardens, Large gardens ave but few, thongh it is not altogether
rare that. the compound is extensive, and by a comparatively small
expenditare conld be made sufficiently attractive to forma picturesque
addition to the garden, without exaetly requiring the econstant and,
T rogret to sy, expensive maintenafiee necessary for a well-kept
garden. T allude here chiefly to sach compounds where large rocks
or boulders present difficnlties for building or levelling, or swhere
toddy palms are retained on account of the profit they vield to the
owner, or where the soil is not sufficiently deep to allow of cultivation.
Though it is not uncommon that such ecompounds are maturally
picturesque, there is atill a large-scope left here for the nssistance of
nature, by the work of tho fandseape gardener. Most gavdens
‘consist simply of a lawn surrounded by a drive leading to the
bungalow, and shrubberies  concenling t.ho“ fonces of the garvden,
This simple plan is often carried ouf with great taste, but in far too
many instances the distribution of trees and shrubs is too ubsurd to
please the eye, in which respect I shall only mention the very
‘sommen practive of hiding the porch of the bungalow with a very
“dense soreen of shrubs or oven trecs, o practice that may have certain
'ﬁmtnges as secuing privacy, but, on the other hand, has so many
W‘ﬂmt nre qaite suffioient to eondemn it, Tn the first
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instance, the cireulation of air throngh-the house is prevented, o very
important Sonsideration for the healthiness of the house; secondly,
the view of the-zarden from the house is hidden, snd part of the
object of the gaxileu conse(,f’xeutly uscless; and, thirdly, the arehitec~
¢urnl features —of the house, il of consequence, are " entirely
obscured from view. Pri vncjr can be much more offectusdly secured
by a moveable sereen. Other gardens, happily sow-n-days but fow,
are laid out in the native style with s'iqlmrcs, diamonds, &e:, . and
ntanerons pathways crossing each other at neute angles. - This style,
no donbt, can be made to look cffective, when plgnted and maintained
with great care and attention ; but L must admit that it has not been
my fortune to come across a single insfanee of this kind of garden
in Bombay, in which the choice of plants corresponds with the style:
Another style, in very bad taste; where statuaryyfountuins, parapets
and other acesssaries: of ‘the gardon avo tho principal features, is
fortunately very rarely met withiin Bombay, though objection may
in many instances be taken to the various kinds of fountains, which,
on the other hand, when tastefully designed and appropriately
embellished with plants, are often very effective.  The lawn is now
found in most gardens in Bombay, and us it is easily kept ap and is
delightfully green thronghout*the whole of the year, there are very
few objects that serve bettor to give a charming relief to trees and
plants. A fow trees, a clump of shrubs, aul ornamental grass, a
palm or two when considerately placed, grostly add to the beauty of
the lawn, and many good examples of this kind are found in Bom-
bay gardens. A few flower-beds i the lawn are desitable, when
round or oval, plain in shape, but too often the beauty of the lawn is
spoiled by the too great number of flower-beds. Shrubberies re
commionly separated from tho roads either by a bit of lawn, which is
undoubtedly the most effective, by a narrow gruss border, or by a mixed
border of flowering or falinge plants, edged with suitable plants,
The above description refers to the commouer kinds of front. garden
only; besides this generally at least a small part of the compound is
atilised 48 a garden, either planted with fruit trees, or laid out in’ so
many different fashions, that it is impossible to give a general de-
seription of them. Flower-beds, clumps of hardy ferns or varieus
arrangements of plants in pots and tubs, often are prominent features
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‘in those pavts of the étﬂ'd(‘ll. Tt iz also here the fernery will gene-
rally be found, The Bombay ferngries are a peculiarity which
deserves a'fow words.  The fact is that the climate is' so econgenial
for the growth of ferns, that nothing moge than a ‘elight protection
fromy thes s s generally wantod to make ' them succeed, thongh
maturaily an inereased moisture of the atmosphere is beneficial and
dusiveble:: A simple shed constructed of rafters and roofed with @
loose Wwove of coir matting smswebs all purposes, especially if the
kides are eovered (with a: light trellis-work covered with ereepers.
Phough simple  ineonstruetion;  coniparatively . inéxpensive, and
oheap 16 maintuin, sech sheds eans bs mude: extremaly picturesque,
and their interior, when tastefully laid outy occasionally with the
sssistance of bits of rockery, old roots: of trées; tanks or foun‘ains,
often bids fair to wval or even surpass the best ‘conservafories at
home, It is not a bad plan, as is sometimes seel, to leave the north-
side of the fernery open; it greatly adids to the attractions of the
garden, and is perfeotly safe ds long as the cold’ north-wind is in
saimne way, as by a not too distant shreabbery, prevonted from having
direet nceess to the plants. It is difficult to make: only a limited
solection, among the great number of plants common to Bombay
gardens, of those that specially deservé to be pointed out as chiefly
wontributing to the peculise churms of our gardens. I shall, how-
ever, seol to draw tha line 50 as not to tire you by ﬂ](; emmmruﬁnn
of too many botanical names.  The most Hh‘ikil;g of all plants in
Bombay are perhaps our magaificent erecpors; it is difficult 0
vonceive an‘iden of a more gorgeous mass of eolour than that dis-
played by the Bougainvilleas, when in full blooni, and how many
individual objoctions there may be to the particular colour of the
commoner kind, nobody can seriously deny . its imposing effect, and
all will agree in admiring the brick-colonred variety., Not so evidend
on' lfccu\mt of its shorter period of ﬂu\\'on‘ng. i)M, perhaps more
brilliant and graceful is the vivid orange-coloured Bigronia ventsia;
less striking but graceful and charming the Antig;ounn, with its
m‘.ﬂasf)f. rose-coloured flowers.. In the Zhunbergia grandifiord and
L. daurifolia, the handsome largo Pale blue flowers are beautifully se*

oft: by "d""“"“'n‘% olagant foliage. . Tho rare white-flowered variety i*
Reciall ¥ charming.  The large white-flowered  Beanmontia must
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be seen in flower to enakle anybody to coneeive®its great beauty.
Among theanany Tpemwas or, Morning! Glory, none areanore striking
than the spleydid dark-blue-flowered £ Learft; though it is in
certaiu respects surpassed by the rathor straggling pale rese-coloured
7. Curnea, and cannot vie in beauty with the splendid dark crimson
Bowered 1. Horstalliee, which is still very rare in. Bombay. A
creeper which has flowered for the first time in. Bombay this year,
Odontadenia speoissa - (wrongly dalled Bignowia regelis in Bull's
catalogue), bids fair to rank next to Bignonia venustd in beauty. (It
bears large clusters of Allamanda-shaped pale salmon-coloured
flowers and appesrs to be of a free-flowering habit. = Nowhers
perhaps is a greater profusion of flowers met with than in the band-
wome Rangoon creeper, Quisqualis indica, a common inhabitaut of ous
gardens.  Less effcetive but still attraetive are the different. kinda,of
orimson and scarlet-Hlowered Combretums  (Poivrea), the lovely sky
blue Jasquemontin, the sweot-scepted May. ereeper ( Vadlaris Heynii),
the snow-crecper ( Devris scandons), the bmﬁl—wveuth {Lorana volubilis),
oIl with masses of white flowers, the well-known Stephanotis, the
geveral passion flowers, among which the scarlet  Pussiflova vititolia
ought to be more comuionly grown, the quaint but handsome mauve
Petroa volubilis, and numerous 9ther ereepers. Tt must, however, be
regrotted that one of the comunonest creecpers of our jungles, the
brilliant Gloriosa superba, is. but rmrely met wita in gardens—a_ fact
that muy perhaps be chiefly attrilufed to the small attention paid to
caterpillars by the maliz, as no: plant is more liuble to the J'mmg&
of these formidable enemics of our gardens. Other crecpers ure
equally effective by the grandeur or elegance of their folinge,. and
nane more striking or common than' the mapuﬁcent LPotho sawrea with
benutifully golden vuringated leaves, increasing in - size towards the
end of the shoots; o tho buunlifvl Monstora deliciosa, with its ]urgo
euriously lohed and pnerc«l Jenyved, none more graceful than (),
charming Vitis discolor, with the durk purple, silver-blotehed leay 08,
or the beautiful wmetallic bluish-green Selaginelln e vlyata, which,
however; only succeeds in porfect shelter und shade,  The Wous
stiptdatdt, which is « good substifute for our English ivy, though
poving much smaller leaves; is occasionally met mth but nothing i4
i fact more snitable for vovering the far too olten” uusightly  copy.
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pound walls. The graceful Cane-palm, Cajamus rolang—nnd the
glossy-leaved apple-scented Arfabolrys odoratissima—myst also be
mentioned as favourite crecpers, whild the elephant-creeper is chiefly
vemarkable for its rapid growth. Amony the treds’in our gardens,
the Gold-mohur-tree ( Poincinna vegia) his no rival as to gnudincss
of its bright red flowers, and grucefulness of its dense foliage,
though no tree is more ugly than this when destitute of leaves. The
mnugb—trcc, which rarely in"BomlGy is seert to assume that perfect
shupe by which it at once attracts the attention in the jungle, or
along the country rqads, 15 still very attractive by the beauty and
varying colour of its leaves, in which tints of pink, violet, mauve,
coppered, and all shades of green are of no rare occurrence, while
the individually inconspicuons flowers when covering the tree with
their masses are very effcctive. The Spathodea campanelata with its
large brilliant scarlet flowers in great clusters is still too rare in
Bombay gardens. The Indian Lnln‘u;‘nmn (Cussin fistula) with its
large drooping sprays of pure yellow flowers, is o most benutiful
object, far surpassing the English Laburnum in beauty. The
Lagerstrmmias with their large fringed mauve, pink, or white
flowers, are universally admived, but arve far surpnssed in gmce[nlnees
by the Lagerstramin parciflora of our kills, which 1 hope ere long to
see commonly established in Bombay gardens, The Sterculia urens
with its large hand-shaped leaves is not a bad substitute for our
Plane-trees at home. The Michelia champaca, the sacred pila
“Ohampa,”’ is famed for its strong-scented yellow flowers, which are
much used by native women for adornment of their hair, thus oeca-
sionally serving a double purpose, that of ornament and that of a
powerful insecticide. The Pliteria acwminata, another * Champa,”
with its handsome strong-scented white, yellow, and often piukish'
tinted flowers, is a general favourite, A dark red-flowered, scontless
kind las lately been introduced. The mdt striking tree of our
gardens is perhaps the Lettuce-tree { Pison iy afha), which cannot fail
to attract attention by the splendid effect of its bright yellow folinge
;?::S_‘I believe " perfectly d'cvolopcd as in Bombay. The
J-tree ( Pongamia glabra) réminds us very much of our beech-
:'::eat home, when producing its light green new folinge in the
‘Weather, Bombay can only boast of a few handeome specimens
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‘of the tamarind iree which grows to so great pcrfccuon up country,

Some fine specimens of the boz:utx['ul jack tree (Ar locarpus tnleg :fo(m),
and of the by cm:unut—hec, A. mma, which perhaps has no rival in
beauty of foliage, are ocopsionally met with, as ulso of the wxld
Mangosteen (Gareinia mnﬂu‘)elu/mm) distinguished by its c\tre.no]y
lx.mdqomc pyramidal growth, and the Putranjiva Roxrlu ghi, to which
the drooping branches covered with handsome foliage and w hite nuts
lend a peculiar charm. ;‘\nxon«r"‘&hcr common trees the country-
almond, Zerminalia Cav ppa, with its r(-nu].nlv \\hmledbrunchcs and
large handsome leaves, the &ilk cotton-tree with its prickly stem and
branches and dark crimson flowers, the Undi, Caloplylivm inoplyl-
lwm, with its g]o««) foliage and handsome sweet-scented  white
flowers aro sufhcu-u!ly common to be noticed, while the bf-‘uuhflﬁ
scarlet-Aowered Cor (Im sr&c-slmm is perlmps tbe most appﬂ‘cmted tree
of all in Bombay, 'uul the \Ialm'rm T‘W"‘I’Pl" (Ellg(-lll(l molmwma),
when its branches are londed w ith bmght,purple flowers, is will enl-
culated to attract attention. Of trees of more recent introduction T
shall hut ention a few which promise to become favoutite inhaliy-
anfs of our gardens. 'The rain tree (I’il/wculabium saman) with (s
handsome glossy foliage and piuk flower-clusters, vying in be'nnf"r'
with the indigenons Lulm (Aibizzin stipwlata), a tree thut mm},(
sooner or later to find plucc in our gardens, the Peltophorum forru, yi~
et of pmfct,t shape, with dense handsome mlmm.‘, and bum!lful
vellow  flowers, succeeded by shining brown pods; Solanim
maromiense, the potato-tree, with large prickly leaves, and llﬂl!tlsumu
large, dark violet flowers changing to pale lilae ; the Australion Ok
(Grevillea vobusta) with silvery grey finely eat leaves; the Nm‘-npu.-
(Chrysophyllum cainito) of graceful drooping habit, with dark green
leaves, which are golden brown beneath ; and the Australian Bott],..
Lbrush Hower, (’ll”ta[lmay SINCIpSUS, Thl.‘ (.l!l]\ “'P""“"““““‘ of the
order of Conifere, which to such a greal 0\1{'1:1 assistin the adoyy .
ment of our gardens at home, are two or three kinds of \mumn.

A, Cunsinglami, A. Coolii, A, Bidwidli, ond a few kinds of 'lbu\‘
and Cupressus, butn either of them sue weed well enough 1o deseryq
general ¢ ultivation.  The alliod Casuarinas are, however, commoy iy,
Bombay. gnd are often trimmed ipto quaint p¥ramids and ot}
ungainty shapes.  The palms form « consprcnous feature in Bowl,,y

o
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‘gurdéns. Nothing can vival the beaaty of a young healthy cocounuf

‘padin, with its graceful feathery arched leaves, The cdmmon wild

- date palm with its spiny greyish dénsely tutled leges is frequently

W-'l‘!‘ “effective, specially when young, snd the muglificent head of
’:lurgé”fnﬁ-sbupod leaves crowning the <fems of the eommon ** Brab”
‘o‘g"'Pu'lmym Palm is very picturesque.  The fish-tail-palm, Claryola
Werens, 18 at ones graceful, peenliar, and highly ornamental. Tts long
LighiLisl te , o Gy

fgh:ﬁopmvg clusters of flowers and ﬂ‘liile,"origi.mding from the stem, are
“u feature that strikes all strangers with wondes and surprise. The

* hoteling pali hoes pftens been called the most gruveful of palms, and

s whoh Toaded with ite bright searlst fruits, in trath, @ striking object-
';lfljer Oreodmrcym, the' Plyslosperma Crntringhamiana, (Seforthic
eligang), the oil-pultn (T¥aiy griticensis), Livistona winrisis; 1. austyalis,
Winhingtonia fififvva, Cdcos plemosa, Phnte' ruplcola, T yophorbe
Versehaffelii, and other paling oocasionnlly met with ave all very
grdcoful und desirable objeets in Toncbuy gavdens, but none of them
surpuss in grandeny of folinge or maguificance ol flowering the Talipot
palea (Corgplia wnbraculifera), which, however, unfortunately is very
rare in Bomboy gavdens., Though not belonging to the patural order
of palms, Cycas, commionly called sago-palms, must be mentioned here
ag very common in Bombay gdlﬂctfé-, and nathing may perhaps e
‘compared to the besuty of thelight green feathory, gmcc{u]ly arehing
orown of yew leives, contrasting besutifully with the spreading
ik réeurvidd dvke green loaves of the (,'y,-,,;, e {hough the

. \nnbh sindler O, perafula _in. not without effeet.. The ﬁa-(.“v_l,ulms

v ﬁmm onitting u' grést  meny. Among thess non® are;
Yl ‘,"‘ wers, wore  commott  than Codicums  oF

7(Pui§'3hxﬁu$) form other muost pietaresque objects of ony gardens,
WA\ﬂo the allied but very differently shaped Carhitdorion prlvti s
frequent ornnnent, '1.'11i~"'1‘m~::’-1'lu'm‘ Palm (Rarennla nm.l.q;(m-:m'mi‘)
with ite peeuliar futtened erown of plntain-like leaves is [”'rhalH

one of the most charseteristic of ll‘ﬂpfcn! plants, Though T 8w

vomiseious of g groat many OIISONE amongy ohurheteristio trees, gomv

of which, however, are intended, becanso those particular tree® grow

%fm‘ greator  perfection ‘elsewhere i India, it will bo 1%
Hore difficult to point out, the  most characteristic shrubs,
or
& Cmums.

,uoiour‘:d

) Sand often curious shope of ywhowo brillisstly
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folinge needs no comment ; while it is well know#, that they succeed
admirably dere ; and thal moge than a hundred varieties are found in
our  gardens, w’&wy are, however, now-a-days partly giving way fo
quicker growing nud, in gertain respeets, more effective shrubs, os
the brilliantly coloured Acslyphas, the leayes of whith yaryin colour
from the most brilliant metallic_blood-red to the purest yellowish
green, while their shape and size offer great vagiety, aud one kind is
distinguished by ifs long droopitiiy blooil-red fower spikes,  Among
the Franthemums wo have similar variations—golden greyish, violat,
pinkish flaked and dark-purple narrow or broad, metallic shining
leaves, while. the many varicties of Grn[)tuph)‘“mﬂss with broadly
light or durk blotched leaves, are valaable additions to the great
number. of variegatod shrubs, among which porhups few are mote
useful, though less striking in colour, than the white-blotohed Aratia
Guilfoyled, ov none more elegant and graceful than the finely feather-
loaved Panay  Vietoria, . ov t,lre;, |NOW ;s_hrub, Ve /‘ﬂ”"”Mmi ; ';:‘r-’.'?ﬁl’."?;
which form o beantiful contrast to its dark purple coloured congener,
Phyllanthus atropirpureus, the offeet of which is, how over, far ﬂml,‘-
passed by its ally, Eeoncaria bicolor. Among flowering shrubs none
are more effective than the hrilliantlycoloured Poinsettias, of whicl,
sove 4l varieties ovour, whilédor variety of eolour, size, and beauty
of the individual flowers, the numerpus varieties of shoe flowers
(Hibiscus) haveno vivals, The Casalpinias (Loinciana puloherrima)
ave most of the year covered with their large clusters of brilljant
orange or pure yellow flowers, nud the charm’ of our pure white
flowered or pale-lilac Durautas can -hardly be rivalled, while the
masses of giganfic bell-shaped white Howers of I)nhuw Ruaroolens ares
well worth admiration. The coral-stalked ﬂ““""“"d;-"em"‘.’-hn:s' fhe
vellow-flowered Allamandgs, 7o mua stans and Lhere fid nerifolia and
the scarlet Tecoma eapiusiv, the snowy-white Tab""“{"""""“”“”; and
the almond-scented Gardenia ( (7, fuvida) ave along with the well-knowy
crimson, pink or white Oleandors frequent inhabitants of our gardens
and assist with & great number of other fowering shrubs, amon g
which perbups the different kinds of the very popular jessamines, (e
brilliantly colonred Ixoras, the while-bracted Mussendas, aud numer.
ous kinds of Clerodendrons deserve to be meutioned, in yielding 4
continual supply of choice flowers, Among foliage plants other thay
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palms the muny vavictios of Alocasigs with their gigantic leaves are
porhaps the most effective, but o pleaging variety ix affgrded by the
muny often brilliantly-coloured Dracfinas, by the cugjously blotched
Dieffenbachias, by the picturesque and hapdsome fowered Heliconias,
AlpiniassHedychiums, and Cannas, of \vait:h ot present most mngni-
ficently-flowered varieties may be met with in Bombay.  Among the
very great iumber of other folinge plants, several hindy varioties of
Caladinms, with bri“fm\ﬂ)’ botched and dutt;;’?d leaves, the well-known
Coleus, and the splendid vavieties of  Awmrantus tricofor aud A,
sanguinens desorve to be mentioned a8 very effvetive.  Cuctaceous
plants are rare in Bombay, Among those found the wonderfully
lurge white flowers of Corens tréanguluaris are worth sitting up for ot
wight, the only time they expand. Some Caectus-like Fuphorhias,
soveral Agaves, Yuccas, and similar plints are fairly conumon.
The soloction of herbaceous plants in the open ground is more
restricted and almost limited to bulbous and taberous plants,
among which the Eucharis, Crinum, Panoratiwms, Hymenoeallis,
soem perfeetly at home in Bombay, and the splendid varieties of Hip-
peastrums are gradually assoclating themselves to the fire-coloured
AL, equestre, an old favourite of Bombay gardens. The beautiful
white or pink Zephyranthes remind ue by the shape of their flowers
of our homely Crocus, Single Dahlias and Chrysanthemums are
friends from home,swhich are gradually improving and gaining
grouud in Bombay, while Achimenes succeed fairly well, and nothing
i more graceful perhaps than the scarlet-flowered Ruscllias.  OF
ornamental grasses a few are very cffective, as the whitevaricgated
Avundo versicolor, while the ordinavy Aruwndo Donar, when allowed
sufficient Toom, is very picturesijue, especially when in flower, the
Moonj-grasses  (Suecharum Sara) is not a bad substitute for the
Pampas-grass, and the striking folinge and graceful flower spikes
of Thysanolana acarifera ave very attractive, For table-decorations
nothing can he more useful than tho copper-coloured graceful
flower spikes of the lately introduced Tvieholwona vosca, Panicum
sbieatum and P, plicatum ave effective plants, when grown in masses,
and Oplisienus imbicilis, fol. “var? (Panicwon cariegatum), with white
‘.““1 pinkish tinted leaves, & most useful and common plant for cover-
ing bare ground. Bamboos are not very common in Bombay, and
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succeed perhaps better-elsewherg, Perhaps nothing adds more to the
peculiur: baguty of the Bombay gardens than the luxuriance which
several hardy ferns display i open ground, often even when fully
exposed to the sifi.  Of ﬂmw the different kinds of Nephrolepis are
the most graceful, while il light-coloured Palypodivm iriiodes, and
the dark glossy P. phymutodes ave very effective, each in their pecu-
linr way. The flower-beds are generally adorned with annuals, gmong
which Zinnias, Balsams§, the swall-Héwered sunflower (Helindfies
cucumerifolins), Galliardias, Coriopsis and Coxcombs may be met with
at different seasons of the year, but arrive to the greatest perfection
during the rains. In the cold weather our flower-beds can be kept
more gay by annuals, such as Phlox, Poppies, Nasturtinms, Chinese
Pinks, Portulaceas, Pansies, Vorbenas, China Aster, Petunias, &,
which often under favonrable circumstances succeed admirsbly. In
many eases it is a surprise and disappointient to new comers to India
to see our flower-beds embelli‘lthod with plantz familiar to us from
home ; and in trath it is fo bo rcgl'f'm.ﬂ that so very few plants of
less ordinary ehavacter have found theiv way to onr gardens, and asa
step in the right dircetion it must be appreciated that such planis as
the Zanzibar balsam, Dmpatiens Swultans, with its beautiful erimson
flowers, and the Neilgherryoviolet, Zorcuin Fowrnieri; to whick «
yellow-Howered kind, 7. Bailloni, has now been nlso added, and «
white-floweréd variety (White Wings) may bo expected to flower in
{his cold season, are rapidly gaining gronnd in our gardens. Hdging
plants are rather an important feature of Bombay gurdens, and the
ald-fashioned Justicia gendarussa is now ulmost everywhere repluced
by other plants, such as the moss, like Pilen musoosa, the meat
dward colous, which when covered with its beautiful sky-blue flovrers
“is very aftractive, the Australian daisy (Viffadenia australis), the
bright green stone crop (Sediom sarmntoswn), the hairy erimson -
flowered Purslane (Plrtulacoa pilosa), the dark olive green, and
in Bombay rarcly variegated Alternantheras, the dark purple derisy
sanguinolenta, the metallic grey and purplish Hemigraphis colovat,
the silvery Tradescantia zebrina, and-several others. I have now, T
believe, mentioned the most important and peeuliar plants grown in
Bombay gardens, but T am afraid T have already tried your patienco
too long, and shall therefore leave another important feature —g peep
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into the Bombay fernerics—to a futare ocsasion. T may, however,
add that the Committee of our Society intend if feasibls to publish
in the Journal a eories of illustrations of Bombgy  flowers, an
}indg'itakiilg that, when carried ont, without diubt will farther
incrensorhe popularity and high standard’ of the Journal.

*.}The Hon. Mr. Justice Birdwood referred to the diffienlty of
rearing the seed of the Gloriosa superbn in Bombay, and pointed
ot that when they were sowfl wnd@r oleander bushes they appeared
to be protected against the attack of the cu?urpillurs, which usuully
destroyed them. :

A vote of thanks to the lecturor was then passed, and the Meeting
ended, -

r

; MISCELLANEOUS NOTES,
L—TIGRESS'S MIEK AS A MEDICINE.

| TH1S medicinal preparation i believed to b of an eflivacy proportionate 10
the difficulty of obtaining it. I bave twice boned its praisos.  Once o Hospitel
Assistant gskod me to get some, as it was very efficacious for soTe-rYes. L
msked liow it wes usunlly obtmined, He sold that whot the tigress was
suckling her ¢ubs, some of the milk fell onu stone, und was afterwards colleated
by the watehful jungle-wallah. Again I wistold by a wnn, that if I ‘f""l"l ’I"
some tigress's mill it would savo the life of his child, who wos suffering
from shortness of breath! He gave me the same account of the WY B
SNsingn . L[’I‘TLED"\I‘['L

Bavoda, September, 1890,

ILTHE BENGAL WATER GOCK, (GALLICKEN CRISTATUS/

- FIRST OBSERVED IN GUZERAT. il
I HAVE to record, far the first time, the oeenrrence of the Bengal Water LOEE

T & ' anher by

( Gollierer eristutus ) in Guxerat, 28 & fomule wagshot on 25th Septembey 'il
. smn
Lieut, Pevey Boll, 5th Bombay Light Infantry, in my presence, 01 ‘; : ";l.

L2V 5 ; : i

tank amid vico finlds, st Harni, four miles north of Raroda,  Jt measore ”'.’._, :

: tarsns 277§

flosh :-Bill fvom gape, 1:25; tail, 243 wing, 6:05; length 1381 don,
expanse 23, The colours of the fleshy party were as deseribed DY JN:: *Iu'
Burvies wnd Muarmay, with the excepgon that o red was visiblo at the base ‘Atplll'lﬂ
"m‘ which was & dull yeliow. The Wipd was probably youn, sy this
M The Btn&‘l.w.l!qr Cock has never beforo heen reconded lrﬂ“'ﬁ“ o
2 + €x00pt fromRind ; in ten years shooting it is the first [ have DO .E

MW 1890, i At
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111~ PROPOSED INTRODUCTION OF THE BLACK PARTRIDGE
AND OTHER GAME INTO THE NEIGHBOURHOOD OF BOMBAY.

1 BEa to suggest that an uttcnf}it should be made to introduce the Chukor
into this purt of Jdin,  Such an effort  would ee.rtuinlx succeed on  the
Aravellis and Vindhyas, along [he big vivers. Again, the Painted Partridge iy
our only Southern-Bombey l)in!l : ihe Black Partridge, a far finer ﬁird, onght
to take advantage of tho T.-M., Railwny and sotfle in our griss biva,  He
flonrishes on (he hot grassy pliins of Rajputais, awid the tamarisky of the
Indus, and slong the Iumk'; of the Jhblum ift Kashmiry any climate seems to
suit him, wet or dey. . p . )

The Chukor steetehes aeross Asia, Africa and Europe, from the Ch‘!mfb to the
Rhone : T havo found its nest, at 11,000 feat, in Baltistslh, and it ranges thro,qgh
the low hot lovels of Mekran and Arabia. 1t isa very gomey bird, and, if o
fair chanco were given ity it wounld cortainly thrive on our Ghats everywhere,

Thy Bengal Flogican also might be toed.  Gameis said to be getting searcer.
Bhikavies shonld tey to introduco new blood. 'y 3 v

Again the Markhor might Hourish on thy Nilgirs' it lives st 7 t0 9 thousand
feet in the rainy Pit' Panjal, and fhe Nilgiri cimate would suit it perfoctly, .
Mhero ure severnl Afeionn-noimunls, sntolopes aad so forth, that would theive in
Tndin, and might be casily introduced, - ! et

Let our Seotionn] Committess take this suggestion up, if they think it worth
neting on, Money would  certainly  be fortheoming for & well-eonsidersd
schemo of introducing to the Bowbay side animals thiat wonld probably thrive
thove, snd give good sport to futare generations of sportsmen, . Lloouk to this,
vather than to vexations Gamo laws, to provide such shilue in the future ns has
beon onjoyed i the past, . :
H. LITTLEDATLE.

Baroda, Seplember, 1590,

IV, PERIODICAL FLOWERING OF STROBILANTHES: SPEL AND
‘ OF ECHMANTHERS TOMENTOSA, NEES:

T Tisn Tosent obsdevod thatgortain sposien of Strobiliththes become periodiend]y
conspiousus by the abungdant production af flowers during partionlar yong
Asn notable oxatnple, Strebilunthes calloss, Nocs; may be montioned,  This §g
khrubly spocied commant on ths Westorn Ghits, wlso on Mount AbU n Rajyy.
tann, whore it thickly covers some of the higher slopes on the Westarn side of
the vangn, The profuse Howering of this specics is anid totuke plaee hets gl
avory 8 or ) yours, pued T was fortungde in finding it in ths condition whies,
visiting Abo in 1887, IU also Gtonrs in the Nimar distiet on the range of Wil
het ween e Nerbadda and the Tapti valloys, whero 1 found specimens in 188K
which Bad not flowered in that year. Tho natives there vallit Koo, and thiry
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say that it flowers every three years. The same vlant is called Kared in Thana,
and it is mentioned in the Gazettear of that district ns flowering after periods of
eight yeurs, and that the blossoms exude a qlisntity of viseid juice called Mel,
which appears to be very attructive to cattle, In Nasik.4%s plant flowered
abundantly in 1880, ' B

. A few yéars ago the Forest Officer in Janusar drew attention to the abundant
blossoming of another spocies of Sfmbi{«‘nthu, which forms a large portion of
the undergrowth in the forests whove Chikrata.

- During  tour I made in N.-E. Kumnass in 1886, the Howering of Strobilauthes
Wallichii, Nees, was remurked as congtituting o 'Very striking feature of the
soenery w to about 11,000 €8, The hillsides for miles ronnd about Budhi village,
in the Kali Valley, as well asin the Dhaali Valley of Davmn, wore tinged with a
delicate lilac colour, resembling that of heathor st distance, This particulur
tint wns the blend. of every shade of purple mixed with pure white.* The
lawers have sﬁong soent ofomusk, and are very sticky, with glandalar hairs.

During the prcﬁent year, Fvhmanthera tomeitose, Nees, anotlicr Acanthin-
ceous plant, and closely allied to Strabilanthes, has been making itself floyife-
rously conspicnons on the rocky slopes beloyr Mussoorie,  Tts rich purple flowers
and silvery pubescent foliage produce a heaudiful effeot as soon in masses. Tn
regard to the shove-mentioned examples, the gregrarions habit of growth is n
great aid townrds observing ocourrences of those periodical bursts of bl 1SSOming.

The final reproductive effort exhibited by some kinds of the bamboo, aftor o
certuin period of flowerless condition, froquently results in the death of all the
individunl plants of u species, even of those which developed no flowers, The
spocies of Strolelanthes wnd Fehmapthera montioned above do not, Lowover,
nppear to b affected in this way.

t T. ¥. DUTHIE.
Denma, 44 October, 1800,

Vo MARKHOR SHOOTING IN EAST APGHANISTAN.

Mn, Joux . Pextos, District Suporintendent of Polieo, Jacobabad, writes
08 ltfl]uwx: - ’

“ I have just returned from East Afghanistan, where I have Leen shooting
Muvkhor—the strwight-horned vagiety—whose halitat Kinloch Zivesas Vpsufs
satdey the Klheiberry aoid other porlsof Novthern Afghaniafio and, as I funcy then is
note mueh on record about this particnlar varicty, I will venture o give you
what little experience I have gained of its habits, size, do,

The Markhor found in Afghanistan is an excoedingly fine amimal, an old
m‘d; will measure from 3660 40 inches or more at the shoulder,  The lurgest

—_— — ——

1N ls wpecios in found flsa o Chinns and {he flowers are saill to vary tlere from

"’!"-"i' palo blue sk perple. (Foebéz and Nomuley, Tudez Filorie Siwenniss ifi
ey diwne oo, xivie, 248.)
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animal shot by myself measired when dead on the ground exactly 36 inches.
This howeverm was, I should say, gonsiderably under his real height, ss after
desth ‘the muscles relax. The* 'ér’.‘g(.h of the body, from rump to chest, was
42} inches. Hornsaly 27 inches long, but nearly 12 inches in ciroumferenco
at the base. Ay Pathan shilaree calculated the age of the Lesst by tha
number of dark rings ou the horns, He made it out to be eight years old, and
there is no reason to doubt his statercent, as I have never found this method
lead to extravagunt results, The longest Markhor horng which T hare over
come acrossin Afghanistan, T do not Whink Wwonld have measured more than
36 inches, and asa role the very lofiy horns ave not so massive us thoss of
medinm gize. The pairin my possession ure about as massive 55 any I have
€VEer soen.

Thera are two kinds of Markhor in Afghanistan, one with horns diverging
considerably at the points, and the other with horns not more than 17 or
18 inches across from tip fo tip. The former is ealled by the Pathans ** Nussal}™
and the latter ** Assol,’™ Thosa horna which diverga a grest deal are longer,
Lut not =0 massive as the ofliera.

The general colour of an old maledis a divty iron grey. His hoard is long and
flowing, and much darker than the Yest of his body. Tn summer his cont is
ghort, but'long in winter, From April (o November them is a reddish tinge
aboul if, while during the remaining months it loses this snd becomes more
grizzly., The fomales arn less thin balf the size of the males, and Aro of &
dark fawn colour. Sterndale states that they bave s short, bluck beard. T
myzelf hnvo never seen one with apything more than the merest rudimants of &
beard, while many have sbsolitely 1o signs of it. They have shorl twisted
horns sbout 8 40 10 inches long, -

The Markhor frequent the loftiast and most precipitons mounteing of
Afghanistan, the chief rangss in British territory being Zargungar, terminating
north-west in the peak of Tiklitoo, and what one mey call the Kaliphit range,
terminating east, in the monntaing of Shim, overlooking the Bori valley,
Zurgungar rises to an elavation of 11,700 feet, and Sham to shout 11,200,

Owing to the diffienlt naturs of the ground, and the extrome wariness of the
old males, Markhor shooting in Afghanistan is, T believe, the most trying sport
one can possibly undertake. <The bost months sre "Novembeor, Decomber snd
Jonuary, for at this seasonytho males mix with the fomales, and are conssgnontly
much easier to find than at any othor time of the yesr, The lergest Marlhior
that 1 bagged, was shol in the following mannor, whicl will give vou a faiy
jdea of what this kind of sport really iz:—For nearly six weeks T lived out gy
the hills with nothing but my riflo aud a blanket, sccompsnied by theoa
Pathans, and although T worked excondingly hard the whole tima, I naver wys
fortunate enough to secure o veally good head. T had shot in all seven
Markhors, bat the hoads were amall, and T wasnot altogether satisfied, Finally
1 resolved to return to my lixed camp nnd take o rest, s all of us were move or

© 65
O
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: '* knocked wp. While actually marching beck to our head-quarters, my
)'"’_WWH espied o yusgnificent old Markhor lying in n lole in the rocks
immedintaly whovo s, and about 500 yards ik A council of wir wau ot once
deld, bt the matter appeared to bo utterly hopeless, as S fround seemed to

- benbsslutely impossible. The hole which the M; rkhor had chosen was actuslly

on the faon of n procipice, « However, 1 detornfined to try it, and accordingly
',(Iﬂlﬂoﬁ'w:th me’t_ﬁk“""g‘i.“ﬁngﬂ man below to wateh the Markhor. The
.mﬂ‘.‘:w? inour favor, and wo dormenced thie climb.  How I maneged
..fnfqutc.w_ﬂhin a0 xanhoi'ﬂ.c holeT neva quite knew, but T did gomehow, and
Taving seatod myself o0 a Todge, abont' 16 inches” broad, I sent the shikarce
rormd to | drive the Markbor feom bis position, ‘This was an exooedingly

didfenlt job, aned the il whion disturbied. would, T felt sure, disappear up a
ehasm, sifuntod just whove - th bole, withont giving me the chance of a_shot.
‘After o vory difficult eliml my.famm:a‘.‘miy‘i mannged to get above the
thﬂmr E,I,Jd“eommme_e&ﬂxmwmg; stones into the hole. At first the wary
"!d gont refused to move, but evenfually he chinged his mind, and cama
thunduring down in my direction. I heand him coming, but I could not see
him ; when suddenly lie sprang on to & projecting rock jusi above me, and us ha
did go. T covered him with my 5ﬂa»nnd prissdd tho triggar,  There was o cn sh
of falling rocks, und the roshing sonnd of o heavy body falling through space,
Tha smoke was clg_t_t, asido, and I just canght o glipse of the Mutkhor as ho
paesed hardly five feet from me o lifelees mass. Somo seconds after thore wos
s dull thud f ¢ awny down at the hottemn of the preeipice. Sucoess ot lnst,
In n woment I had forgotten all we had yone through, and, calling fo my
rhiknrde o follow, T progeeded to descond the face of the precipion. I fouud
the murkhor Iying dead in o dry water course with havdly an
in his Body, but, stangs to sy, neither his skin' nar bis horns W
duminged, though he must have fallon nenrly 400 foot, He wasa me
'.i"m us he lay on the rovls Bafore me: " a prize which any¥ sportsman
might well be proud of. My shikares snd myself could only just @
Bim off the gronnd, =0 that he fanst Ricee W'-i'gh o uf loast 200 s,

unbroken bone
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extreme caution, backed ¢ few zaces. This operation was repoated severnl
times on one side, and then the #ly went to the other, maling u wide detour
round the utu'p\llm' s heud. Py scone suggests somo curious refleetions. 1
have long belioved that the mimicries and other protoctive devices so common
among caterpillars are not lesigned for protection aguinst birds so mucl s
sgninst their uroh onomy, thé parasite, dipterons or hymenoptetons, but i
never struek mo beforo that the laternl fringe of spines, bristles or i, which
we find in Lwthalin wmong butterflics, and in many geners gmong moﬁn., WS
meant to guard the soft” underpsr’s, to srhich appsrently theoggm\uzbe
sttached, If this be so, thén we 1onst suppose that o kein evolutionary race
is going on now between the growth of the Larva's hair snd the pnusitc‘s
ovipositor, They were protty evenly matehed in the Snstance 1T hive qnnﬁad
and the fly had no easy task; which may socount for what ub first plazelsd me,
the cat-like cantion of the fly,

simply by tnovjng.d LT AT ] ?(‘OJ'».'\& N et ‘Mb‘«‘.‘;"w
o-.:vl .l !I\_h" ¢\<_Ec
Auru-ar. a\om:pdur. IBW e w50 s SORMI, ol i e itilo
Giks 203 .}. o Bar v )
E ¢ LA St o

VIl -stsmnNA'mM or Luvm

‘Souy time ago I got a lnrgo pupn, ‘and the owing it into a q\go uf 8‘“86.
forgot it. One morning my nxtention was attracted by n eloud of small moths
fluttering yound the cags, nml’ on looking in I found that'a great apterouns
ferale moth ud um-x-gcd from my pups. 1 let in one or fwo of the males
and the rest veo ry soon dispersed. Next duy the *smaly prodnced nlmoe; hor
own welghit of eggs, snd then, shrivelling up like ** She’” after hor mdxmmr
sion in the flame of life, died. Ina few days & swarm of i sppeared
alothad with hairso long that the wind blew  them nbmit oa ouﬂy,q theaqud.
of u thistle. They did not, however, trust themselyes ultogﬂtbv.-r o the metey
of the wind, but, sttached very fine lines of silk to tho cage, ou whith thyy
floated awny like gossamer spiders, or to nde a more homely simile, papur Rites,
THe kille tendily catght the posts of the versndah, gr brgnehes of tracs, and wo,
in o vhort timo, there was Aiatwork of fine lings, extending ¢ight or ten yards
to loeward, with cawrplmq'l_ cmwlh:gaiong ihewm in all diroctions, o lotting
themselyes bo hlown from one to another. The reperublanco of  the whols
thing to the dispersion of phum:ﬂ seeds wasvery striking, and m view of (Lo
fact that many moths maks no utﬁmnpt to-seck their food plant, tat 1," thair
eggs just where thay chance 1o bey thc incidout suggeds an interesting mlum .
for investigation,

W BOHD ATTREN:
Karwdy, November, 1680,
PO — - PR A .

The eatorpillar culd not hurk it, but might, if
alarmed, huvo frosteatod its  purpose, either by mwlmmotiﬁ:ﬁt"

Mumern.... ‘
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VIIL—RED ANTS' NESTH.

I80ME thae sgo [ guve the members of the Sodety some secount of the ways
of tite ved st {or yellow ant, ns some prefog Yypall it,) known to ?ormiooh:gists
a8 Ecopylla smapragding, 1 did not then knaw how if sponstricts its curions
leaf nexis, 20 bittedy familisr to many of g How T could live so long
without kaowing ihis, 1 connot now. expleill; bt in ense thero are others a4
stupid os myeeld T will deseribe the procesy: T first saw if going on in « tree
with very Iiwge, lasthery leaves, two of which wars then being drawn together.
Beginning st the point where tho leavgs wore negrest each other, several ants
Jnid bold of ono. with their Jows, n?;fl of thé ofter with their hind feet, and
began to pull 45 ants e,  Fiirther on, where the, distance was greater, one
ant seized ome Teaf withits inws, then o seoond seized the first by the  small
of the bick," grisped the ‘other Jenf with itd hind feet, and pilled. Purther
on’ still & chain of thres, Sour, five, ‘¢ oven six, ants united the two leaves.
As _every member of the community 'Which could find room for jaw or foot
joined in, the space berbwoen the leaves was spannod by a web of ant fabrie, in
o !IC'.'M..L‘ of the hi'gjh&t_ Won, vory lilcg the elastio ina © springside’ boot. TIn
the meintime nuinbor bf;éin'g'lc ants wers busy seonring the labours of the rest
with stroug cords of silk, mdﬁghfaﬁng hes ns the Teaves were drawn nesrer

and nearer. When a sufficient nymber of leaves have thus been bound together

at their edys, tho wholo is made weatherproof with. shoet silk, and divided

into chambers und pussages with the same material,

: 1. H, ATTKEN.
Karwar, Srd November, 1800, 7, 5
0

IX,—A “ MALABAR CROW PHEASANT”

TAKING TO THE WATER.
Ox Saturday evening Iust, November 15, T was playing with my eclildren Ly
the Charlatie Lake at Mathormn, when our tonjon-wallss called my attention

to n eraature which was slowly and swkwardly swirming towards the opposite
bank, Two or three kites were wheeling above it ; bug whother they had
driven it into the water, or were only minded to tako adyantage of its diffien]-
ties, I donot know.  Our shonts drove Fhem away, and the swimmer reached the
bank at a shelving place, and we recognised it gs o *“ Malabar Crow Pheasant."
1t disappoared smongsthedbrushwood for perhaps & quarter of an hour ar tyenty
winntes, sod then, with no kites or other vizible danger in sight, we w«*-r;y
matonishod by seeing it take to the water again, an(f swin foy llm' bank from
which it had started,  As it was making for a place whers the eidge ix a sgheot
wall, we wentslong to meet it, It swam straight for us, and oﬁly turned off
&t a right angle, skirting the wall, when it was well within urm’s length,
Thén, as it seamed exhausted, T reached ont and lifted it from the water, Tywas
sble 16 obsorve it_carsfully for the List, fow yards of its outious swim, The

whole Body way mubmarged, wnd only the hiead and meck, and the extreme
It vared itself along with its wings,

Yop of the pinions sood out of the wuter. .
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bringing them forward and striking back with them. The legs seemed to trail
quite motionless, Tt was too exhansted to struggle at first, and when it tiied to
flap awny, could neither raisefself from the ground nor even hop, withoit
tumbling over cofistantly. Seeing it so helpless, we took it home in our tiffin-
basket anid gave it food. Next norning, on being given its l.iborty. it flew nway.
It seamed w very yonng bird, thbugh fully-fledged. The incident of o land-
bird teking fo the water twice, the secend time with no apparent, compulsion,
seemed to me eurions enough to be worth communicating. 2

- 0 - L. P. BOMBAY.

o, SEaa .
X.—BEES DESTROYED BY LAPINDUS EMARGINATUS.

I am sending you a box of dead bees* T picked up under a treo now in flower
in the girdens, Lapindus emarginatus. The tree begins to flower abount the
middle of Octoher, and bears & profusion of small whitish inodorons blossoms
which attract tha rb,“.’k;‘ 1t soems very strango that insccts possessin .such a
wonderful instinct slxould_' clrmk the nectar from the Hower and get killed in
AHis waoy, for T found them desd in thousinds under the free, The effect
produced apprars to be that of a powerful purgative, and thore are now nunsbars
of bécs buzzing nbout on the ground "linublc to Hly. '

Bambay, November 21st,:1890,

THOS. H. STOREY.
Ouvdegpore, December, 1890,

PROCEEDINGS.
PROCEEDINGS OF fHE SEPTEMBER MEETING.

Tix uynal Monthly Meeling of the Members of this Society took place at their
rooms in Apollo Strect on Tueaday, tho 23rd Septembar, and was largely attended,
Dr. Maconachie presiding.

The following new Membera wero elected as from the 18t of October :—Mr. J. B,
Fuller, C.5, (Nagpore), Mr. C. 8. Spalding (Bhownugger), Mr. D, Kuight, Mr. John
E. Penton (Jacobabad), and Monsieur H. Levellé (Pondicherry).

Mr. H. M. Phipson, the Honorary Secretary, then ackuowledged the following con-

Lributingns ;e .

a
CONTRIBUTIONS DURING AUGUST AND SEPTEMBER.

L —

Contributions. ’ Deoseriptions. Contributors,

—

Parndoxurns musanga ......[ Mr. N, M. Patel,
.

Tropidonotns stolatus and| Mr. J, Maso
Zamenis fascialatus,

1 Teddy Oat (alive)
2 Bnakes (RHV0) e

1 Indian Monitir (alive)...| Varaous bengalensia ..,......| Mr, G. do Saone
1 Collection of Butterilics. 30y ess sey Me, W, George. . o
1 Green DOve e e .
2 Sheer Waters, a quantity) & From Alibag, Mr, W, F. Sincla
of fish & tnarine animaiz) % + Sinclair, 0,8,

\

¥ Apis indica,—Epiron,
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Contributivus.

>

Descriptions.

1 Faitor Bivd's Nest oo
1 Sqaireel (nhvo)

hae eeer

3

By of Large.Bca l'orn &
’ B of Leszec Sen Tarn.
1 Cobirty (A1iVe) e oevecessor

¥ leu.i Rock Scorpﬁu

slivi ),
l feur's Skall e
A pumbor of Fistes, In-
" gpiea and Beptilos.

1 Panther (nliw) e v
AE BRuKEm e errariaeaan
2 Dolphing' Heads ...

1 Snalos ...

TS LT

Chrysopelea orpata,, ...

Orthotomes sntorms aqreoll
From Zanzibar ..

ER (TR

.| Aspidura tmchyprod.,x

Sternin bargil R,
Stornin medin v e

Naga tripndmm
With yonng Spavarnl ...’.‘-.’..
" v
FLutra ru!gnm AL s e ve
From MP“-' c Dliedsen el

e aaeaes

Folie pardts o i
From Treavancars .., ...
Noomeris knrachiensin ...

Contgibu:ors.

ll'- \Y P, Kennedy.
Mr X. Castalll *

M, O. Moyer.

Ldeut, 1. E. Barnoes.

Do,
Mr. W, mll-.mtym-.
Mr. Jas. Dickson.

AMr, 1. F, Snuggs.

Ar J. A, Betham,

e W Sontor,
Frovandrum Museum,
Mr, W, F. Bincluir, C.8.

worel D, Hurolld Browsn.

Purchased.

Do

QBul'Ska tere sarrrensas oo CROE ATOLOS R
' A .[Unu.n LOrQUALus ...

" Minor contributions from Ar. Thos. Bogers, Major C. R, Sage, Me. 3. Janni, Mr. A.
0. Walkor, M. N! Purblisodas, Mr. J. Counse’l; Mr. H. M. Waller, Mrs, Meyer, oud
Surg ~Mujor Webb, 9.
Tho Yonorary Socretary siated that the panther received from Mr, W. Sounter bad
been placad in one of the now open-air eagos o6 the Vietorin Guredens. 1o ulio dees

' attention Lo the fact thab coutributions of clicatal ov apolted door would bo mcat

meblo.
e c«-uummwn 10 THE menv.
‘!‘he following journals wore recaived in oxu’ﬂi:ge —Journal of the Elisha Mitchell
- Beisntifie Society, July—Decembor, 1859; Bulletin of the Amorican Museum of
Natareal History, Deoombq‘ 1889, to February, 18905 Proceadings of the California
Academny of Beieuces, Vo, L Jonrnni of tho Asiatic Society of Bevgal, No. 1 of
1890 ; Oriontal Cieadidm (l)sstm:t), Part Il y Journal of Comparative Medicine
and Vetorinary Archives ; and Records of the Geological Sarvey of India, Pact 111,
Voie o Tuavge
A vote of thanke was paesed 16 Me. T, B, Fry, of Poona, far the valuable collection
of Kbout 1,500 specimens of dipterons inseots which be hind made for the Sociery, and
which bad been sont to England for classificution.

A Paxrure Crasie & NILGHAL
The Honorary Ssoretary road & note from Mr, J. M. @pode, Nagpore, C.P,, in which
he descritied having witoessod o pauther obasing n nilghai for a long distance. It
wia wsolved (o pablish the note in full in the next number of the Society’s Juarnal,
ll gu oeeurrenoe neems 1o hnve bpen un unasaal one,

n? Proteorive Conouminag o CunyrAtises,

An interesting paper was nlso rond feam Mr, A. W. Morris, of Bangalore; con-
taining wo acoount of some romarkuble results of bis experbmoots with tha larvs

28 yurious bt  Wiowing that the chryslis con by made to adopt simost oty
& _"vuﬂlclal meney,

b
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Tt Soorers's JouRNaL, 2y

The Honoramy Seoretary mentiongd that No, 8 of the Bociety’s Journal ywas now
boing printed, wndgvould contiin M Mazas and seven illnsteations, five of which wen’a,
oolopred plates produ sy, Evgland.  Those prosent wore nlso rominded that if any
of their frionds wiahed to hocome‘}omben they would gain a considarble advantage
by joining. the Sociuty s this tinfo of the Year, ns, nudor Rule No; ]'\’.‘ the sub-.
reription of those olooted durieg the monghs of Octobear, Noromber, and Decembar
woald extonud to the 315t of Decombar, 1801, . Y

. .
Targ Frnxg or'%lon-nt Kaxama,

A list of 75 species of Foruy collastad l)_’ Major T, It. M, Mucphorson, of Poona, in

the distriot of North Kanara, waa laid upon the table, .

Boyeay Grazses,

The secand part of Dr, J. 0. Visbon's paper on the (‘w Tound in the Presidenacy
Was rond, and the thanks of 1he Meeting worw accorded o the anthor. “F
- T t'n;g_:_c_.g_‘r..(igoquamr,nv'-‘mf-waqh:uqhi@p) oF Bamnay, 3
Mr, W, I Sinclaly, 6;3.,,,0@!@;;;» of Alibug, then meud 4 paper on the a
rubjoct, ospecinlly reforring to the pliger by v W, B. Hnid op 4 Probistoric Hombyg,
which appeared in the it numbor of the Soc!cty'c’.!onnml, e
Dry G. A Maconachie' propazad i ®ote of thank to the leeturer for his inw'an'ﬁbg
paper, and the Meoting thon terminafed, '

FROCEEDIN GS (,F THYE DECEMBYER MERTING,

A Meoting of the Membary of Lhig, above 'Socior..\' was held oy Wednud'ny. the
81d Docember, when Dr. D, MacDonald prosided, .

L4 Exuecnow or Mstasga; ®

The following gantlomen wor duly electer members of the Soviaty +—

His Highness Thaktsingii, the Thakasy Saheb of Bhowangger, Mr. Ernest Peactor
Bims (Bhownuggor), Mr. Chuvles G. Rogers (Dalien ' D), Mr. ¥, Long (Nagporg),
Ar. Charles W, M, ltudson, C.8, (Ranasm), Major G. Q, Dobls (Kampiton), o RS
Green (Kamptee), Mr. B, O, Cznnne, C.8, (1':una), Me. J. B, Alsock, .5, (Dhm#g),
Mr. B, 8. F. Foagan (Rhandeish), Mr. (4, 0, WV, Dunn (Malegaon), Me. d. 3. Gamble,
(Dehen Dng), I, A Lingand (Poona), Mr. W, R, Woodtowahumara), Ne, S M, Fraser,
O-S. (Dhavwnr), Dr.8. 5, Pl Boesay’ Stri 11, ¢ Syers (Selansor), Dr, 3, 1., Watah
(Belangor), Mr. A, 3, Togy mh';ﬁ]. m.’y.nv Fowlay (Bombay), Mr, 1. J. Presion
(Akels), Mi, Normun €. Miatsid {(Bowmbay), Mr, Bidwin W, Yoo (Bombmy), Majo [,
Clowes, A.D.C. (obam), M. & . Hawking (Hombay), Me, g, . Pratt, O,
{Kolaba), Mr. Thomna Rogors ( Bumbay), My John Stiven (Bm,"hy). e Hirry
Davies, C.E. (Ghadeckty, My, 1. 0. Brrder (Bambay), afe. W. Q. Mayhow (Bortﬂm’y).‘
Mr. P. B. Savila (Bombay), Mr, A, TomMuson, O R, (Bimbay), Me, (oarge/ @ R
Plinston (Bombay), My, §f, I, Desne, (B *(Bombay), 3, 3 ¢ M;é)'. Bo.

Loask
Dr. B. de Monte (Bombay), Mr. M, Grecnmwoos (Bombay), fud Jie, . { Gondtae
(Bandors), (
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My. ¥. M. Phipson, tho Eonomry Seeretury, thivn soknowludged the following
contribations :—

CONTRIBUTTONS DUB[NG OOTOLIR AND \OVE“ lﬂf'R
Contributions. ! Desoripbion, | = Contributor.

A number of Tnsects, Birds,[From Kumaon Levasaesnen sensen i Bbr, T DML Hawitt,

Tropidonotas quineunotiatus. My, W, Muriay,
1 Slach. .Benr o I MOTUES ST RINUE  opereereses oo Mufor Radelifio,
!\sm .u"o) -oomauunnﬂ»zc’“. CATIUNER sveres M W L8 Liookive
1 Spol. Dear (alive) ... AXIS MACAIATNE. & coevess 0ok ManDougoall

1 Snake N | Hypeirhins eahydris,.o.ieens My, o Yo Watsomt
%wﬂﬂr‘ﬁn ulmon-uu' cmi.l’ﬁlltw walans spansesurenian bl‘)‘. SZGEI'I’)H""‘-

| ynmlurus jubatus e Do,
uuq"nnu.u-"....y Sumnimo.\nl ST T R | E N R, A- Qorkoe.
& *:MW m the ARdaating oeesees e, Wo Gl WY srdunm.
'D.llll-l.l“vvl'l"

l BRako civieeierreesessesanein [Onyeholaphnlos acnbUA. oo Slr. ®. L. Cappol, CS.
1 San Suoke (alh'o} TSopeey l'luml‘hlﬂ ChIoris vesionseesses ' Misn . Killon.

b Monkey's Skulls . o....,...[From Coylon ...... riiaeivviavie Mp,. R Wardrop.

2 Bgge of Fisbing Baglo ...[From Rutnagherey .. - . E. \ Haliley.

8 LiSimotes  russellii, 'l;yt-mln“ M O. B, Kane.

anliows, and Trop quincun.

s utintus, 2R ! Mt .
-+{Soalipendrea gigan costrernsidr, 1T Mactioe-

! pegokoo%.s.n....uu. ceeser M Goosdo Sanne. oS
Mmphﬁl plofli B My, . 8 M, -1“"'1“!. l.“-:-gcr
Call ﬂbW anl’ Capt. the Hom .

) > WmﬂﬂaﬁWWI ...3 Joryia, Ao DOA.DO
...t-j.'.ma‘...'.'.; Passeritn myoloritans wso. . Mnrcl'é .G

ARO3 san veier prnninivens

Aesbane s

LTSI

|
}.“HIW (“""M” D; i m\.rm‘;;:;;‘::l:“:: ’1)!' . i ok
¥ M Q-r‘cd(olt‘-(t-‘-n' Srapidonotus plﬂmbi”‘m' = "
ligoton aubgrisugs <.,

- Luyeodon auticds. .-
’ Wgﬂ Shﬂ AeRrRR RN ANy b clllll pﬂ“ipﬁ. PO "I'M"‘ J ]V Spupsse-

O M dreiaianinoiee | Valpos hungalonais ...
1“‘“’ (aliwn) vooes e Gallinuln chloropus ceaon, My, T. x[ Hv‘-w?

»»»m-.......-...,«IZamnnl' dindems .o -n..)&(t' 1 W, l”‘r'i iy c=

M, WO Blaeh ol

13 Yzmlz'!nﬁn nlive .., /Chiloiin virgebn s, :

1 cobﬂ Ilf”? e e esu ety -.gﬁ“m‘mlu. b opt e taae by “‘.. Inhhn“l"l‘ " M |"

1 c.v"‘ (“ h’ Jeensianyy .|V[Vllm m‘wn"’ oy L DI'4 1. "ﬂ" Sl “nlw 3.

l lluhuew Krnit (allve) .| Bangact fngeiatus oo ..o - {De, B, T

fvodbs 444 s binsonicaiiee | BUDLATIR nmnmlbz“""‘m- Mr ¢. E i

Jnsciolatian. . Shioy.

A samber of Land Shells |Fiom Jublulpore i e, Wiltinm B4

1 Bosks ... Spriieshyeieith s [Pazdorita mycterizans . u-‘M J. Jnn“‘ -
T gy A =TT TS ‘zl\ ‘l |V|"'y

Mivor contributions ot My, Tribbavendas Mangalda, Nai pabihnd ,[ "M A LB
m-.c.n.s,-m.nr. 3. 0 Betham, 3y, I, MO Waller, (pr, B "'& Hinto, M B
Willior, Misn Gostling, Mr. Hargmve, Capt: Thotham, e U, W ihridge, atx
Sinothasm, Mies Killon, Me. 3, M. Coode, Mr. . Counsell] Mr. -
A, C.vParmntdes, and MajorMacpherson. aoponnt . of &
A yvert nobe feom (e Ristiop of Bombay wad toad, ooprajnied ll' M d oided
Crow Pionsant switming soross the  Clariotts Lako wt Mathorat
“::M note avould be printed in the Jonrhal. ¥ inon ol B paper
G. Onrstarsen, tho Buporintondsnt of the Viotoria (jupdons,
i Botabay Gardyus, which appenrs an page 7 o of Ui V«:nlm'
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