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Supplementary Erratum to Vol. XXX, Nes. I and 2

Index and Title page, line 4 from bottom, for 397 read 507.
#

Supplementary Addendum to Vol. XXXI, Nos, 3 and 4

Page 777, between linesd and 10 from bottom, read Johains
sina (Cuvier).
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. AMAURORNIS FUSCUS
The Ruddy Crake
four forms of this little Crake found within the Indian :

ts fuscus.  The Ruddy Crake.
n., Syst. Nat,, 12thed., I, p. 262, 17
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Afghan Frontier (Whitehead) and Kashmir to Eastern
Asgam and Bengal, Chin Hills and Arakan.
(3) Amairornis fuscws erytfrothorar. The Chinese Ruddy
Crake.

Galflinula crythrotioray Temm. and Schlegel, Fauna Jap.
Aves - p. 121, pl 28, 1849, Japan.

This is the largest and palest of all the known forms, the
wing 103 to 120 mm. ; the lower parts a paler rufous and
the crown less rufous anteriorly.  This form oceurs only,
as far as is vet known, in the Shan States within our
limits. Outside these it ranges from Japan and China to
Yuunan and Siam.

(4) Amanrornis fuscws zeylontens.  The Cevlon Ruddy Crake.

Amanrorinds fusens seplonicns Stuart Baker, Bull. B. O. C.
Jan. 1927,

A small form about equal in size to A. £ fuwser but much
paler and faintly tinged above with vellowish. Omitting
one very faded specimen, the darkest Ceylon bird is not
quite so dark as the palest Javan or Malayan specimen.
Cevlon and South-West coast of India to Belgaum and
Kanara.

Dseription.—Forehead and erown to the sinciput, sides of the
head and neck, lower plumage to abdomen vinous chestnut ; upper
plumage dark olive brown, the rump, upper tail coverts, tail and
wing quills darker brown ; Aanks and abdomen olive brown ; under
tail-coverts hlackish-brown, edged with white : chin and centre of
throat white more or less tinged with chestnut.

Colonrs of soft paris.—Iris crimson, brown in young hirds,
glaucons blue-brown in mnestlings; bill horny green to brownish
green, the tip of the lower mandible vellowish ; eyelids plumbeous
grey with a red rim ; legs and feet reddish-orange to brick red.

Measurements.—A. £ fusca. Total leneth about 220 to 230 mm. ;
wing 87 to ¥ mm. ; tail about 35 mm. ; culmen 19 to 21 mm. : tarsus
37 mm.

A, foerptlrothorax. Wing 105 to 122 mm. ; culmen 21 to 24 mum.

A. £ bakeri. Wing 97 to 110 mm. ; culmen 21 to 24 mm.

A, 1, zeylonfens. Wing 87 to 96 mm, : culmen 19 to 20 mm,.

As already noted, the depth of colour varies in the different
geographieal races, but the above deseription fits them all.

Young Birds are darker above, and have the crown concolorous with
the back ; supercilia, sides of head and neck and lower surface dull
white barred everywhere with dusky brown ; flanks and thighs dull
olive-brown ; under tail-coverts as in adults.

Nestling black with fulvous spots behind the ear-coverts,

Bistribution : vide supra.

Nidificalion—The Ruddy Crake breeds wherever it is found,
though birds may move about considerably under the effect of
drought, heavy rainfall or other locai conditions, whilst it is possible
that many of the rails which swarm in the swamps and lakes of
Eastern Bengal in Winter breed further north. 1 have personally
found them breeding in the Sunderbands of E. Bengal, Mymensingh
and the Surma Valley in June, July and August whilst in Kashinir,
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Osmaston and others have taken eges from May o September.
In South Siam, Herbert found it breeding in July, whilst in Ceylon
eggs have been taken in August and September, and in Travancore
in June. Further north; Davidson tock nesis with eges in Kanara
from May on to Aongust. ‘The nestis a fairly substantial pad of
grass, rush Dlades or similar materials, which is placed either on or
quite close to the ground in swampy places, marshy felds or in
islands in the middle of swamips. Occasionally the nest is placed
in reeds, rank grass or bushes growing in water, but this is ex-
ceptional, The eggs generally number 5 or 6, more rarely 7 or
even 8. The ground colouris a pale cream, sometimes a little
deeper, and sometimes almost white, wiilst every now and then
one comes across & cluteh of an almost deep red-pink. The marks
consist of numerous ill-defined Hecks, irregular blotches and spots
of rufuus-brown to deep reddish-brown, fairly numerous over the
whole surface and generally more so at the larger end: the
secondary markings, not alwavs visible, are similar but more scanty
and of a pale manve, neuwiral tint or reddish-lilac. The surface is
smooth but not glossy, and the texture strong and close. Thirty-
four eggs of the southern form average 30-0% 225 mm.; one
hundred of the northern form average 32:3 % 237 mm. ; whilst the
only two clutches which [ have seen of the Malayan bird were only
about 29-0 3 2530 mm., and were broader in comparison than any of
the others. Twypically they are rather smudgy ill-marked eggs
compared with the more boldiy spotted eggs of Ay polenidia.
Habits. —The Ruddy Crake is possibly a much more common
bird than people imagine, but it is such a desperate little skulker
that it is most difficult to flush. When snipe-shooting in Eastern
Bengal we often found that in the hotter hours of the day the snipe
deserted the rice fields and shallow mud and water round the edge
of the swamps, taking refuge from the heat under the lilies, lotuses
and other plants growing in deeper water. It was whilst pursuing
these snipe that 1 first came across this very attractive little Crake,
There was no chance in this deep water of running, so that any
birds we disturbed were foreedto Ay and, in consequence, we were
constantly putting up tiny birds which flew much like quails for two
or three hundred yards and then, after swerving a little to the right
or left, dropped suddenly down to the water plants again. The legs
were always visible as they rose so that | guessed them to be rails
of some kind, and shooting one found it to be a Ruddy Crake. As
long as the sun was high and hot we could be sure of putting up
any number of these guaint little birds, though shooting in the early
mornings and late afternoons one but seldom saw them as they
were then feeding where the cover was ample, and they could
escape without fAying. Their diet is both insectivorous and
vegetarian and they, sometimes at least, also eat tiny fresh water
molluses. Its note, so far as I have heard it, is a very soft rrake,
not rapidly repeated but uttered as a single note at considerable
intervals. It appears to be uttered only in the very early mornings
and the evenings, and then buot rarely. Hume syllabifies this as
Keck-keek-keek. Even where the birds were most numerous, as in
the Sunderbunds, they were but seldom to be heard, though I was
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never in these distriets during the breeding season when they may
be more loguacious. They keep much to rice fields during the
day, though they also haunt all kinds of swamps and marshes and
may sometimes be found in marshy meadows at a considerable
distance from any water. Round about villages, they may sometimes
be seen on quite small pieces of water and they then become quite
used to humanity and very tame. They scem good-tempered little
birds, several pairs feeding in company without squabbling or
fichting, even at the commencement of the breeding season.  Fo
the table they are of no use, though Hume says that when skinned
and disguised with onions, ete., they are guite eatable.

AMAURORNIS PHENICURUS
The Wi
The White-breasted Water Hen has three geographical races

within our limits, including the ty 1§
(1y Am

e -Dreasted Waler Hen

These are .—
wrornts phanicnrns  phenicurs, The Ceylon White-
asled Water Hen.

Rallus phaeniciorns Pennant, Ind. Zool,, ix. p. 10, 1769, Ceylon.

Inhabiting Ceylon and South Travancore only.

(2) Amawrornis phenicwrus chinensis—The Chinese White-
breasted Water Hen.

Fulica chinensis, Boddaert, Tabl. PL. Enl p. 54, 1783, China,
Found throughout India, Burma, China,

(3) Amanrornis phantcwrus inswlaris—"The Andaman White-
breasted Water Hen.

Awmanrornis fnsularis Sharpe, Cat. B. M. xxiii, p. 163, 1894,
Andamans.

Known from the Andamans only.

Rather larzer than cither of the two preceding birds, and
darker and blacker in general colour, with more extend-
ed white onthe forehead.

Vernacwlar Names.— Dawak, Dakak, Dawk (Hin); Konali
(Oudh) ; Kuraht (Sind.); Kureyn (Gond); Hole-RadiiTel.); Feenrein
Koli, Kannung Koli (Tam. Ceylon); Kulu-guet (Burm.); Li-dao-lo-
apfe (Cachari),

Description—Forehead, supercilia, sides of the head, chin to vent
pure white ; upper parts, wings and sides of the body from breast
to vent dark slaty-grey more or less washed with olive, and the
upper tail-coverts generally browner ; tail and wing quills blackish,
the first primary with white outer web, posterior flanks, thigh-
coverts, vent and under tail-coverts dingy rufous; axillaries and
under wing-coverts slaty edged with white,

Colours of soft paris.—lris brown in the young to crimson in the
breeding male ; bill green, the base of the upper mandible red, the
tip and lower mandible paler and mote yvellow ; legs and feet dull
chrome-vellow to yellowish-green.

Measurements—dA. planicurns phenicerns.—Total length about
320 mm. ; wing 142 to 160 mm.; tail 58 to 66 mm.; tarsus 49 to
57 mm. ; culmen 35 to 42 mm.

A. p. chinensis. Wing 158 to 173 mm. ; culmen 36 to 41 mm,

L}
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A, po fuswdaris. Wing 157 to 173 mm. ; culmen 37 to 44 mm,

Voung Birds have the feathers of the forehead and face tipped
with slaty and the white obscured ; the upper parts gencrally are
olive-brown rather than slatyv-gray.

Distribution.—As riven above,

Nidification.—The White-breasted Water Hen breeds from June
to September over the greater part of the area in which it is found
but Messrs. Wait, Phillips and Jenkins have taken eggs in almost
every month of the year in Cevlon, whilst in Assam, Burma and
China many hirds conu ce breeding in Mayv. The commencement
of their breadi ‘ in fact, as it does with other water-birds in
the tropics, with the break of the rains, As scon as the SWarnps
and lakes begin to fill, the birds set about their domestic duties,
and by the time the insect world is at its worst and thickest, the
eggs halch and the young have a super-abundance of food. So
entirely are nesting preceedings governed by the rainfall that the
breeding commences late or early just as the rain itself is late or
early, whilst in some seasons of dronght the birds desert the driest
areas altogether and betake thems 10 more congenial
surroundings, or, if they remain, do not breed at all. ‘The
nest varies very much both in character and in position. Sometimes
itis placed in among tangles of reeds, coarse grass, cane brakes.
or any of the other forms of vegetation which grow either in the
swamps or immediately round them. In these cases the nesi
may be just clear of the water or as much as two or three feet
above it, whilst in appearance it is just a heavy, large edition of
that of the common Coot or Muoorhen. At other times it is
briilt quite high up in bushes, trees or palms and it is then often
made of twigs, creepers and such other material as may be
handy for the purpose. Oates states that most of the nests he found
in South Barma were high up in trees, not below ten feet. In Assam
most of our nests were found close above the water, but one we
found high up in a pepul tree and another pair of birds had laid in
the deserted nest of a Fish-eagle. I have seen many hundred nests,
and think six or seven eggs is the number most often laid, and
four or five only are often found incubated. Bingham found eight to
be the normal full clutch in Tenasserim, but, on the other hand, in
Ceylon, three or four eggs only are normally laid and five is excep-
tional. In shape the eggs are rather long ovals, very obtuse at the
smaller end and sometimes rather cylindrical. The surface is fairly
smooth and fine and sometimes faintly glossy. The ground colour
varies from a very faint yellow-cream to vellowish-stone or pale buff,
never of any great depth. The markings consist of blotches and
spots, irtegular and, generally, rather longitudinal in shape, scattered
sparsely over the whole surtace and rather more numerous at the
farger end. The primary or superficial characters are light reddish-
brick to rather dark brownish-red, whilst the secondary or under-
lying marks are lavender grey, neutral tint or purplish. The eges
are very like those of the Ruddy Crake except in size. The average
sizes for the eggs of the various races are as follows :—

A p.chinensis. 100 eggs 40-5 % 29-7 mm,
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A pooinselaris. 50 eges 4008 % 31-0 mm.
A p pleendcurns. 40 eggs 36:8 3 30-0 mm,

Maxima 50 300 mm, (Burma) and 43-0 % 72:2 mm. U‘mdnmnns}.

Minima 370 2 280 mm, (Ceylon).

Habits.—This Rail is, | think, much less of a skulker than most of
its tribe and its larger size, also, makes it a less easy matter to hide.
[t, of course, keeps as a rule closely to cover, more especially to
reeds, rushes and cane brakes, whilst at other times it creeps about
in the forest and jungle surrounding the swamps, lakes or ponds in
which it feeds in the mornings and evenings. At the same time it
may often be sezn wandering about over the water weeds, or swim-
ming from one patch of cover to another, guite in the open, and I
have often watched them feeding for half an hour at a time. They
are very active walkers over weeds and lotus leaves, moving with
rather longe, deliberate strides, each foot lifted high and the tail
ierking in unison with each step whilst every now and then there is
gt additional goick jerk upwards. It is, on the whole, a bold bird
and may often be seen wandering about on the banks of village,
ponds and ditches and, indeed, often breeds on these. It feeds on
shioots of rice and water plants, reeds, grain, insects, mollusea and
worms, ete. It is a noisy bird in the breeding seasons, and emits
sounds quite astonishing for the size of the bird. [E. H. Aitken
deseribes its breeding call thus :—

¢ Anything more unearthly proceeding from the throat of a bird
I never heard. It began with loud, harsh roars which might
have been elicited from a bear by roasting it slowly over a
large fire, then suddenly changes to a clear note repeated like
the coo of adove.’

They are pugnacious birds, and two cocks meeting in the open
during the breeding season are sure to fight, but the damage done
seems never to be serious, and they never continue the serap with
the pertinacity of the Water-Cock.

AMAURORNIS AKOOL AKOOL
The Brown Crake

Rallus atool Svkes, P.Z2.5., 1832, p. 164, Dececan.

Vernacular Names.—None recorded.

Deseription~—Whole upper parts, wings and tail dark olive-brown,
the quills rather darker brown and less olive; lores, indistinct super-
cilia, sides of head and neck and lower plumage ashy-grey, passing
into brown on the posterior abdemen, vent and under tail-coverts ;
chin and centre of throat whitish passing into the grey of the
surrounding parts.

Colours of soff parts,—Iris brown in young birds to blood-red in
hreeding males ; bill greenish-horny or pale-green, more blue at
the tip : legs and feet fleshy-brown to livid purple.

Measurenents.—Wing 114 to 131 mm, ; tail 54 to 63 mm. ; tarsus 46 to
51 mm. ; culmen 28 to 32 mm. Females average smaller than males,

Chick in down.—Black.

Distribution.—Northern India from Kashmir to Gowhati in West
Assam: south to Bengal, Behar, Central Provinces, the South
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Decean, Mysore and Rajputana, 1 cannol trace any specimen from
North Khasia Hills, nor did 1 ever see it there myself. There ison
the other hand a specimen from Gowhati in the Kamroop
District.

Nidification.—The Brown Crake breeds from May to September,
making a pad nest of reeds, grass or rushes, and water weeds
either in among the reeds guite close above the water or a more
substantial-nest of the same materials mixed with tw igs, leaves and
creepers which it places in a thick bosh or tangle of canes in or
close to the water. Occasionally it makes use of a bush in thick
undergrowth some distance from any swamp or open water but
nine nests out of every ten will be found practically in the swamp
or alongside the margins. The nest is nearly always well concealed,
and, as it is small for the size of the bird, is not easy to find. The
number of eggs laid varies from four to six, and in appearance
they are wvery like rather richly coloured eges of the Common
Water-Rail. The normal shape is a broad, blunt oval, almost
sphieroid, and the texture is very fine and close, often well 2 lossed.
The ground colour is anything from a pale yellow—or pinkish-stone
to a warm salmon or buff. The markings consist of fairly bold,
well-defined spots and blotches of pale reddish-brown to deep
reddish-purple, scanty evervwhere but rather less so at the larger
end.

Fifty eggs average 9% 265 mm.: Mevima FES8 W 2T-2
and 37-7 X 280 mm.; MWiwwa 318 % 267 and 349 X 252
mim.

Habits,—Blewilt sixty yvears ago gave an admirable account of
this Rail. He writes :—

*1 have met with it nearly always singly, occasionally in pairs.

[ts favourite resorts are swamps, the reeds and bushes on the
edge of streams, and the tangled amphibious coverts on the
border of water-courses. A favourite place of abode too is the
marshy ground occupied by Keurak Plants, the branches and
broad leaves of which it ascends like Zrythra plecnicura, with
wonderful agility. [ have always found it a shy bird, secking at
once a place of security on the slightest alarm. Frequentiy |
have witnessed it half emerge from the rushes, either to feed or
change its retreat, and then pause, carefully scanning the neigh-
bourhood before venturing onward. When walking, it ever
and anon jerks up ils short tail. It runs with rapidity, and
when onece concealed it is very difficult to flush it : indeed, it
would appear rightly to trust far more for safety to its speed
of foot and aptitude for concealment than to its powers of
flight.
Slowly and heavily does it flv, and never to any distance, and
with good dogs it may be run down and secured. This Rail
has a short plaintive note, which, however, I have only heard it
ntter at daybreak and just before sunset.' '

It by no means alwavs keeps to marshes and swamps, but often
seems to feed on dry and even on open ground where much of its
food consists of land snails, slugs, worms, ete. Like the rest of the
Rails, it is a shy, secretive bird, avoiding observation.
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AMAURORKIS BICOLOR
Flaes' Crake

Porcawa bicofor Walden, Ann. Mag. Nat. His. 4), iv, p. 47,
1872, Sikkim.

Fernacular Names. None recorded,

Dhescription.—Head, neck and lower plumage dark ashy grey,
Aarkest on the crown and nape and paler on the sides of the head,
changing to albescent on the chin : upper parts, wing-coverts and
inner secondaries rich brownish-rufous ; tail black ; wing-quills dark
brown.

Colours of soft paris.—Iris brown in the young to bleod-red in
breeding males; bill pale glaucous-green tipped paler and: greyer
and with a red patch near the base, more vivid in the breeding

: I feet dull red to rather it brick-rec

s AN .
il 57 to 60 mm. ;. tarsus

gegson ; |

efs,—Wing 112 to 119 nm. 3 ta
« enhmen 21 to 27 mim.
—Mepal and Sikkim to Eastern Assan

Manipur and Northern Burma to Yunm

Khasia and
in and the Shan

N i —This Crake breeds in considerable numbersin the
K hasia Hills. as elso in the North Cachar Hills in the few places
suitable to it. [n Sikkim it is said to breed between 4,000 and
6.000 feet, but in Assam we took nests anywhere above 3,000 feet,
whilst in Dibrugarh it was not uncommon practically down to the
foothills. Most of the nests personally found by me were in quite
small patches of jungle round about, or between, rice fields at an
elevation of some 5,500 feet. Here they were very numerous, anl
[ found nearly a dozen hirds breeding in a small patch about 100
yards long by G0 wide. The nest differed in no way from that of the
Brown Crake and was usually built a few inches above the water,
though one was built up in a rhododendron tree in deep forest and
some way from water.

The eggs only differ from those of the Brown Crake in being
more richly coloured. 80 eggs average 339 % 26-1mm. ; Maxima
362 3 25-3 and 353 X 270 mm.; Minima 313 53¢ 26:1 and 32:3
251 mm. :

The breeding season is from the middle of May to the end of
Angust, and the number of eggs laid varies from 5 to 7.

Habiti—The habits of Elwes' Crake are much the same as those
of the Brown Crake. In the hills south of the Brahmapootra we
found it kept to patches of jungle, scrub and rushes between or
round the rice eultivation or, where there was none of this, to small
ponds and pouls in or near forest. They also frequented small
streams, especially those which had plenty of cover on one side and
open grass land on the cpposite one. Till@}' often came out of the
cover in the early mornings and late evenings and fed on the grass
land, picking up small grasshoppers, land shells and small worms.
On the least sign of danger they scuttled down to the bank and
either swam or flew to the cover on the far side. When Irightened
they ran with head and tail depressed and covered the ground at a
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great pace, but at other times their walk was the usual slow jerky
movement affected by all Rails. 1 have never heard their eall,
even in the breeding season, thongh 1 attributed w this hird a deep
grunting noise, very loud and resonant, which I sometimes heard,
Inte in the evening, in their favourite haunts,

RALLINA SUPFECILIARIS SUPERCILIARIS
:l'rl:‘ll.'l' .I‘r-'I!J' H :|'l| ||'r {.‘J"r:' 'r'n'

Rallns supercilioris Byton, Ann. Mag. Nat. His., xiv, p. 230,
1834, Alalay Peninsnia,

Rallina superciliarss, Blanf, and Oates, iv, p. 167,

Vermacntar Names.— Oobii-laf (Cachari),

e u:.ﬁf’ '—L"hin md throat pure white, in younger hirds more
or less tinged with rufous; head, neck and breast chestnnt : remain-
ing upper paris and wing-coverts dark brown slightly wazhed with
olive ; wing-gquills dark brown : lower breast, abdomen and unde:
patts barred black and white, the contre of the abdomen practically
nnmarked with black.

Colonrs of sofl paris—Iris crimson-red or blood-red : bill preen,
the terminal half of the upper mandible and tip of lower dark brown :
legs dull greenish-plumbeous, plumbeous or black.

Measwrements.—Total length about 250 mm.; wing 122 to 132 mm. ;
tail 535 Lo 64 mm. ; tarsus 39 to 46 mm. © culmen 27 to 28 mum.

Vaung birds have the upper parts of the head and neck con-
colorous with the back; sides of the head and neck more ashy-
brown ; breast hrown ; inner webs of quills more or less barred
with dull white, a few white and black bars on scapulars and wing-
cOVerts.

Irides dull brown ; legs greenish-plumbeonus.

Listribution—Ceylon and the sub-Himalayas from the North-
West Frontier 1o E. Assam. Thence in small numbers here and
there throughout the well-wooded, wetter parts of India. [t alzo
peeurs in South Burma, the Malay States and Annam.

In the Philippines its place is taken by A, 5. ensizonoides, o race
with deeper rufous colour and either no white or very little on the
chin and throat,

Nidifieation.—In 1900 and succeeding vears General R, AL, Betham
found this bird breeding in considerable numbers on the ghats near
Khandalla. In some notes to me he writes :—

*Thisraii is apparently common on the ghats at Khandalla, near
Poona, during the monsoon. [t was probably nverlnuked ns
so few people visit these spots at this season, owing to the
excessive rainfall.

‘ My shikari first brought me the eggs which were puzzling as
they were so unlike other rails. He, however, managed to
secure the bird with the eggs so we were fortunately able to
identify them.

"It breeds in thick jungle or, rather, in dense tangles of bushes
and other vegetation, and its nest is not easy to find.’

7
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: Prior to this in 1898 Bell and Hervey had already tuken many of
its nests and egps round about Kanara, This is recorded in this
Journal (vol. xiv, p. 394) as follows :—

*We found that the Banded Crake was a fairly common bird in
the jungles along the coast during the monsoon, and we
obtained altogether some dozen nests with egps varying in
number from +to 7 inthe clutch, besides finding many emply
ones.  All the nests with eprs were found in the months of
June to September, ie., during the heavy rains. Many nests
were found robbed of their contents by mongooses, ete., the
emply egg-shells lying on the ground below, some few there
were in which the egps were roiten. The nests are placed in
bamboo clumps, on creeper masses, on the top of a tree stump,
etc.. and were, at the most, six feet from the

: ground. The size
of the 7

égg 15 about 1-30” % 1” on an average:; one of the
largest out of a series of 30 measures 1-40% W l20%, The
birds breed in the densest jungles as
irom sea level up to the tops of the
here about 1,800 feet."

lncluding Bell's figures the average for 90 eggs is 337 W
26-0 mm. ; Maxfma 33:8 ¥ 25-4mm. and 35-1 % 282 mm. ; Windwa
2 ¥ 250 min. The texture of the eggs is swi generis - something
between the thick shiny, chalky texture of the epg of the Crow-
pheasants and that of the Herons, but nearer the former, and it is
most interesting to find that the eggs of these two primitive birds,
the Rails and the non-parasitic Cuckoos, should be so much alike
and so reptilian in character. In shape the eggs are very round,
blunt ovals.

Osmaston took two nests containing 7 and 5 eggs respectively
in June and July near Dehra Dun. In the latter case the parent
bird attacked his hand, leaving her nest for the purpose, and then
returned to sit on her eggs,.  The native shikaris told Betham that
they sat very tight and would almost allow themselves to be captur-
ed by hand.

Habits,—Bell's comments on the habits of these Rails forms an
excellent summary :—

* What Mr. Davidson says about its habit of calling in the
mornings and evenings is correct ; but it calls at other times
during wet, misty weather. The cry is rather like that of the
common hen after laying an egg ; but there is a4 difference.
Suddenly disturbed. it utters the ery of the common paddy
bird (Ardeoln grayd) when alarmed ; if suspicious of danger it
makes a noise like "A—r—r—pr—r—r' : pronounced in a sub-
ducd voice. It is extremely shy of open ground, and will
invariably fly across even afew feet of open path in the jungle.
When flushed it takes to the nearest tree or any thickly foliaged
place available and is qguite at home perched on a branch.
We have put up many during our walks, generally with dogs.
I have never secn one during the dry months, though [ am
constantly in their breeding haunts during that time. Whether
they migrate or not from the district we do not know for
certzin, but it seems probable.

ell as in the scrub jungle,
: highest hills, which are

b
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*In the jungles they go ahout with their wings slightly hanging.
They feed on insects,’

As regards their migration it i= unlikely that they will be found
to do more than move loeally if even that. 1t seems Lrobable that
in the dry season they move away to those swamps and lakes which
never dry up even in the longest droughts, so it ma ybhe that thev
move north to those limitless wet areas Iving below the foot-hills of
the Himalayvas. Even this, to me, zeems unlikely and, when we
have unravelled the mivstery of their movements, we may find that
they are very restricted,

RATLINA FASCIATA
Flte Malayan Banded Crake

Kailus fasciatus Raffles, Trans. Lin. Soe., xiii, p. 328, 1822
Malay Peninsula,
ra fusciedn, Blant. and Oates_ iv, p. 169,

Fernacular Nawies,—None recorded,

Deseriptiovn.—Whole head, neek and breast deep chestnut, the chin
and throat often a little paler and the erown darkest ; remaining
upper parts, scapulars and innermost secondaries rufous-brown :
wing-coverts black with broad white bars ; quills dark brown, barred
on both webs with whitish: below broadly barred with black and
white, the latter more or less rufous on the longest feathers.

Colowrs of safl paris.—Iris erimson or blood-red ; hill blackish,
the base paler and tinged with greenish or plumbeous-siate ; gape
and orbital skin crimson; legs and feet coral-red : claws slate ar
hornv-blue.

Measurements—Length about 240 to 250 mm. : wing 118 1o 131
mm. ; tail 44 to 51 mm. ; tarsus 42 to 48 mm. : culmen 20 to 21 mim-:

Young Birds have the head and neck the same colour as the back ;
the breast is pale dull brown and the remaining under parts are
whitish obscurely marked with brown bars.

Listribwtion.——From Karennee and Rangoon soulh through the
Malay Peninsula to the Celebes and Moluceas, Borneo, Java and
Sumatra.

MNidification.—I'here appears to be nothing on record about the
breeding of this Rail, but Mr. Kellow took several sets of eggs for
me near Simpang in the Federated Malay States. The nests were
said to be rather rough platforms of grass, twigs and other scraps
of vegetation placed on or under bushes in small ravines a long
way [rom any water. In 1904 Wickham took a nest with 5 eggs.
The nest was said to he

*a pad of dead bamboo leaves with a few dry twigs placed on

the ground under the thin cover of a small bush. | made many
attempts to secure the old bird—one including three devices,
one cast with a fishing net in the daytime, twice shot at {once
on the nest), and the setting of nooses; in spite of all these
failures I was lucky enough to get the old male canght on the
nest at night with a casi-net. The nest was in a small pateh of
bamboo tree jungle, rather dark, not very thick undergrowth
in the bend of a stream which dries up in the hot weather,

f4)
FRgAT



12 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, VoI, XXXH

leaving perhups o pool or two, but was ul tiis time o lowing
stream ; the particular pateh of jungle used bordering the puddy
Tand.’

Phe nest was taken on June 249,

Alr. Hopwood alse obtained a nest of this bird containing four
coos, quite fresh. This nest, us well as those from Shupang, were all
tuken in August. [t contained four cggs which together with the
Malay ones are now in my collection. ‘They are of the same
curivus texture, shape and colour as those of K. superciliaris. They
averaze 31°5 % 239 mm. ; Maxima 350 % 25+ mm. ; Minima 27°2
W29 .

Habits.—Much the same as those of the preceding  bird, and
probably like it resident wherever found, in spite of the fact that
s many are caught taking refuge in houses in a completely
pehausted condition.  The frst bird 1 ever saw was a young female

ht by one o s in their house, very exhausted when
bt T and fercely attacking the hands of her
utterine hoarse grunts rather like a dog crowling,  Pro-
e had been pursaed by some nocturnal vermin, and touk
. in the Rrst hiding-place she found. This was in North
Cachar in December at about 2300 feet. | also found this bird
breeding there, capturing a hen bird and une young—out of several
__on her nest. It must be as great a skulker as any other Rail, for
[ hardly ever saw ohe unless accompanied by dogs, as nothing
would make them fly and, far from Hying avross open paths in the
jungle, they always scuttled across as hard as they could.  [Ino
Assam it was a bird of dense jungles oaly, but in Lower Burma
and the Malay States it seems Lo come more into jungle surround-
ing villages and eultivation.

Ln 1Y
Ny Asrvi

il

RALLINA CANNINGI

The Andemanese Banded Crake

Jieryzona canningi (Tytler), Blyth, Ibis, 1863, p. 11 Port
Cantiing, Andamans,

Aalline canningi, Blani, & Uates, iv, p. 164,

Vernacular Names.—None,

Deseription.—Whole upper plumage, head, neck, breast and inner
secondaries deep chestnut ; wing-coverts the same, but o few of the
median and greater obsoletely barred with white and dark brown;
primaries and outer secondaries dark brown edged with chestnut
barred on the inner webs with whitish, and also, less distinetly on
the outer webs of the first two or three primaries, lower parts
boldly barred with black and white.

Colowrs of soft parts—Iris ved ; bill pale-green; legs and fect
ulive-greemn.

Measurements.—Tuotal length 495 {0 550 mnn ;o owing 131 to 163 mm. ;
tail 73 to 92 mm. ; tarsus 56 to 62 mm. ; culmen 29 to 33 mm.  As
ysual in Rails. the males exceed the females in average measure-
ments, though there is much overlapping in size.

Distribiction.—The Amndaman Islands.

Nidification.—Osmaston obtained a fine series of the nests and
eggs of this Rail in 1907, whilst Wickham and Anderson obtained

|
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others lauter.  All these nests appear Lo have been made ol dead
leaves, orass and rushes and to bave been placed on the sround in
marshy land or on the borders of streams in dense forest.  In one
case only does the recond show that the nest was placed on o thick
bush above the ground at a height of some three feet,

The nests contained 3 to 5 eges of the smme texture and colour
is those of the other Aaffimas but the chalky covering with its
shiny wellowish surface iz perhaps rather more pronoonced.
Thirty-two eggs averaoe 046G % 308 mm. ; Mevime #4327 % 308
and 41-3 % 32-¢ mm. ; Mipdna 3725 3000 and 394 3 297 mm.

Habits.—There is nothing on record about this Kail beyond
Wimberly's remorks of negrly 30 yeors doo t—

“This 15 an extremely shy, and, 1 believe, ciclusively o [orest

bied. it certainly never leaves cover during the daytime. It
is found either in the forest itself or in thick secondury scrub
adjoining this, and especially where the pround is swampy ur
intersected by hill streams.

' 1f driven ont of cover it will not toke wing unless  hard-pressat,
when its fight is slow and heavy.

CIts food appears to consist of inscets and fresh-water fish. The
latter T infer, as some of those | senl you were taken in
Iaid on the sround baited with freshowater shrimps which were
all eaten.

1 have never hedard the call notes, but the man I emploved te
snare some of my specimens tells me that its call is very
similar to that of the Andamunese Banded Rail.!'

Later Osmaston endorsed all the above marks and he has also

proved it to be a very commen bird in the Andaman Islands.

(7o be continued)
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imp it th e NUIaeT additions are the chopges made during the last
fiftesn ve to the general arrangement of the grasses and the
definitiot ENETIL at as been done in Europe

25 W v O, Stapf who, with hiz vast
experience of the grass-tflora of many countries and the rich material of the
Rew Herbarium at his disposal, has advonced oor knowledge of the grasses
and their svstematic co<ordination more than anybody else, A comparison of
his monograph of the graszes in the Flora of Uropical Africa which is still
in prosress with that of the Flora Capensizs shows ot once in which direction
and to what extent progress bas been made. As regards the second sub-
family Feoddess the 1wo works reveal only minor chaowges; but considerable
changes were found btecessary in the Rrst subfamily Pemicorder. Here
again it is chiefiy the genern Apdropogon and Pesferom and their allies which
have been aflected. 1In this respect, especially where the tribe of Panicer
is concerned, we owe o good deal to American botanists. It was chiefly
the fact that there were no definite dividing lines for the renera of Audpro-
ponses and Panfcees, that induced Stapl not * to onite the groups wherever
intermediate links ecan be detected,” which would bring about endless
confusion, but * to be satisfed with approximately definable groups, which can
on the whole be easily grasped and remembered.” In other words, it is
preferable from o practical point of view to adopt smaller geners than
upmanageable large geoern for merely theoretical reasons.  As the Kew
Herbarium, as far as the grasses nre concerned, owes its systematic arrange-
ment entirely to Stapf, and as colonial workers will always appeal to Kew in
their difficulties, we thought it advisable to follow Stapf in the definition and
sequence of the tribes as laid down in the Flora of Tropical Africa. As of
late the grass-problems have received renewed attention by the Agricultural
Departments in India, we do not consider it superfloons to bring the systematic
account of the grasses of Bombay up-to-date.,

An asterisk in front of o name means that the particonlar wenus or species has
heen introduced.

Two compiete keys, one naturad and one artificial will be given at the énd,
SUBFAMILY 1. PANICOIDEA

The mature spikelets fall entire from their pedicels or with them, all are
alike or differ in sex and structure. Perfect spikelets with 2 heteromorphous
florets, the upper hermaphrodite, the lower male or barren. Rhachilla not
continued bevond the upper floret.

TRIBE I. Mayidee,—Sexes borne on diterent influrescences non the same
plant or the female spikelets at the base of the inflorescence, and the male
above them. The male spikelets in pairs, one sessile, the other pedicelled, or
both pedicelled, in spike-like solitary or panicled racemes, 2-flowered, Glumes
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membranous or chartaceons, envlosing the fdorets. Valves more or less
hyaline, awnless.  The female spikelets solitary with or without a rudimentary
pedicelled companion, I-flowered.  Glumes firm, at least the lower which
ultimately often becomes bony, or both thin and more or less hyaline.  Valyes
hyaline awnless.
L. Male and female spikelets in separate inflorescences.
Male spikelets io a large terminal panicle. The
female spikeléts in the axils of the leaves
tedd ... e "L Enchieon

v} Female spikes distinet, articn
(&) Fempie spikes grown together into a spongy
myore oF less evlindrieal body Gie-TEL e,
2 Mule aod lemale spikelets in separite portions of
the same spike, the female below.
{2) Grain enclosed in the usually globose or ovoid
vary-like capsuliform supporting sheath ... 3. Cuvie
1 Girain enclosed in the hardened outer glumes ... 4. Polyloca,

1. EuvcHLERA, Schrad

Stout and tall anounals with, leaves very broadly linear or oblopg. Male
spikelets £ {sessile and pedicellate) on the spiciform fascicled branches of
le, 2-flowered with corinceous olumes. Female spikelets in
vhich are clustered in the lenf-axile, not fused az in the Majze
joints rhombaidal, oblique, articnlate, excavate, with the marging of the
excavation embracing the cartilaginous ooter glume and with it forming a
smooth pseudocarp.

“L. Buchlame mexlouns, Schrad, Ilod, Sem. Hort. Gotting. (1832), var
dwxnrtans o H.H. Mann in Ball, 77, Dept. of Agric., Hombay, — Aeana Inxu-
rians, Dur, in Bull. Soc. Acclim, Sér. IT, IX (1872), 581.

Fern., wame : Teosinte,

Oeseriplion A large, very succulent, strong growing, annual rruss, 30 emi-
3m. high. Leaves long, 5-7'5 cm. broad. Male spikelets 59 mun. long,
crowded in long spikes in a corymb 15-25 cmi, long. . Female spikes in the
leaf-axils. Styles very long, protruding from the top of the enclozing leaf-
sheath. The spike of the female spikelets brenking up at maturity inoto
rhomboidal secd-like joints. Nearly allied to Maize and resembling it in its
tassel of male flowers and broad leaves. A single plant often sends up
100 stems.

Locality :  Cultivated in the Ganeshkhind Hotanic Garden,

Distribnlion : A native of Guatemala.

Lises » Cultivated for green fodder, but it does not stand drought well.
Horses are fond of it.

*2. Zea, Lion. (Cke. ii, 1051, Stapi. FI. Trop. Afr. ix, 26)

‘Tall, stout, annual grasses with large leaves, the axils of the lower bearing
tne female inflorescences (cobs), tightly cnveloped by large membranons
bracts. Sexes in different inflorescences on the same plant, Male inflorescence
terminal, of panicled spike-like racemes with 2-nate spikelets shortly unequally
pedicelled or one sessile on the inarticulate rhachis, both similar, 2-flawered,
awnless. (Glumes subequal, membranous, convex, obscurely 2-keeled, 0-10-
nerved, Valves more or less hyaline, 3-5-nerved © valvules similar, 2-nerved,
obscurely keeled | lodicales 2, fleshy, Stamens 3; anthers Huear. Female
spikelets Z-nate in 4-11 longitndinal rows, slightly inmersed in the spongy
axis of the cob, with a lower barren and an upper fertile foret, awnless,
ilumes similar, very broad, fleshy below, hvaline above, nerveless, cilinte.
Lower valve resembling the glumes, but shorter and eiliate, with or without
isimilar but smaller valvule ; upper valve similar to the lower with a valvule
about as long as the ovary. Lodicules 0. Ovary obliquely ovoid, Style very
long, 2-fid at the tip, papillose upwards, exserted in long silky tassels from the
sheathing bracts, Grain large, subglobose or dorsally more or less Battened,
surrounded. by the dried up glumes, valves and valvales | scutellum large,
equalling or exceeding § of the grain.

Species 1.—A native of America,

*1. Zea mays, Linn. Sp. gl ed. I, 971; Beauv. Agrost. 136, 1. 24, Ay, 5
Stend. Syn, PL. Glum. I, 9 Bentl, and Trim. Med, P1, t. 206 ; Duthie, amﬁ aod




16 JOURNAL, BOMBAY NATURAL HINT. SOCIETY, Vo, XXX

Garll, Crops 23, L 5; Koem. and Wern, Handb. 4. Getreideluaues L,
430-378, 11, 772-570; Harshberger, Maize, in Contrib. Lab. Univ. Pensylv. |
{IRE), F5-202; Nicholls, Text-book Trop. Agr. (1802}, 260-265 | Montoomery,
Corn Crops (113, 1- 275 ; Davy, Maize (1914) 5 Stapi.in F1, Trop. Afr. [X, 26,

Fern. Names o Madeg, Huta, Maka, :

Peseription @ Calms up to § m. high, sometimes more,  Leaf-sheaths terete,
more or less hoiry npwards along the margin ; ligule short, truneate, thinly
mem branous, more or less pubescent ;. blades linvar-lancenlate, up to over
0 e, long amd 10 cm, wide, glabrong or f@lmost so, tips olten drooping,
Male panicle up 1o over ¥ cm. long; rhachis pubescent ) spikelets np to
12 mm. lomer ; anthers 6 mm. long  Female spike (eoh) and groins vagying
mueh in aize and shape, the graing aleo in colonr.

Locality » Cultivated widely in the Presidency as n forage for cattle and as 4
vegetable and for flour. ’

ririn 2 The origin of Maize is o much discussed question, Some are of
opinion that it has been developed irom Teosinte (Ewetlena), others that the
priginal wild 4 b nore aceeptable opinion is that It is

' ; or extinet species resembling pod-
n which ench kernel isenveloped in Lhe elomgated

ceoimes in Maize came to the
o the hybridization between

tribe clwifrodopones, long
nd short ones to the latter, and that the
52 both Linds of chromosomes in varions
[ ehang

chromosomes belo
nnelel of its varion
ambinations according to the 1

To explain the strocture of the ecar of Male, Colling published evidenee
which indicuted that the enr may have deveioped throngh the twisting of voked
pairs of spikelets. Weatherwan® 1ries 1o relote thiz opinion, He contends
that dropping of rows of seeds due to the discontinuance of & row of paires
apikelets and not Lo the loss of the pedicelled spikeiets from yoked pairs, and
that there = no indication that short rows represent long rows partially aborted,
hut that the abortion of spikelets or of rows in the enr zeems o be much more
copstant as a characteristic of theories than of real ears.

(renctics of Maize: Those interested in Miize from a genetic point of view
are referred to the more recent publications mentioned in the foot-note,*

! Collins. The origin of maize. Journal Wash, Acad. Sei. 2 (1912}, 520,

* Kuwada, Y. Die Chromosomenzohl von Zea seavs L Ein Beitrag sur
Hypothese der Individoalitht der Chromosomen und zur Frage fiber die
Flerkunit von Zea sueys L Jour, Coll. Sei. Imperial Univ. Tokyve, 39 (18519), 1-145.

' Weatherwax, I'. A misconception as to the structure of the ear of maize,
Hull. Torrey Bot. Cluh, 47 (1920), 359-363.

* Blaringhem, L.—Production par tranmatism d'one forme nouvelle de Mais
i carvopses multiples, Zeq Afops var, Pofysperom, Compt. Rend. Acad. Sci,
Paris 170, (1920, 67 7-679,

Collins, (3 N.=5tructure of the maize ear as indicated in Zea-Snckloa
hyhrids. Jour, Avr. Res., 17 {1919}, 127-135,

Colling, G, N.—Dominance ond the vigor of first generation hybrids. Amer,
Nat., 55 (1921), 116-133,

Colling, J. L.—Chimeras in corn hybrids. Jour. Heredity, 10 (1919), 2-10.

Emerson, B, A.—The nature of bod variations ag indicated by their mode of
inheritance, Amer, Nat,, 56 (1922}, 64-74,

Hume, A. N.—A system for breeding corn or grerarions animals, Jour,
Heredity, 11 {1820), 191-192,

Jones, D, F.—Segregntion of susceplibility of parasitism in mafze. Amer,
Jour, Bot.. 5 (1918}, 295-300.

Jones, ). F.—The effect of inbreeding and crossbreeding upon development.,
Proc. Nation. Acad. Se., 4 (1918), 246-250.

Jones, D). F.—Heritable characters of maize. Jour. Heredity, 11 (1920),
161-167.

Jones, 1, FF.—=Selection in - self-fertilized lines as the basis for cormn improve-
ment. Jour. Amer. Soc, Agron., 12 (1920}, 77-100.

“:‘Iﬂm on, J. H.—Heritable charncters of maize. Jour, Heredity, 11 (1920}
=11 S ¢ L]
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3. Cox, Linn. (Cke. ii, 897).

species § or G,—Hot countries of the Old World.

Colx Lacrymaslobl, Linn. Sp. Pl. ed. i, 972 ; Cke. ii, 997 ; Stapl in Fl1, Trop.
Afr, ix, 27.—Coix Lacyma, Linn. Syst. ed. x, 1261 ; Duthie, Grasses of N. W.
India, 11, and Fodder (rass, N. Ind. 18,

Locality: Sind : Umarkot, sandy plains (Sabnis B717 1) ; Chuar Chemali,
Indus River (Blatter and McCann DG80 !) ; Mirpur Sakro ( Blatter and MceCann
1681 | D683 1) ¢ Gharo [Blatier and MceCann D682 ). —Gujaral 2 (Graham).—
Khapdesh (MeCann 1) —Konban ; Gokhiwora, Bassein (Ryvan 251) ; Matheran
(Paranjpe 1) ; Dohe Forests (Ryan 713!1) : Juoga Hill, Thana (Paranjpel):
Alibag, rice hekds (1 iel 1) ; Kenery Caves, foot (McCann 98761 ; Sion
{(McCann 54531} ¢ 1 ap, pear tank (McCaonn S0881) : Horse-shoe Valley,
Ghatkoper | 1) Common along line from Kalyan to Kasara in

(MeCann ).—fercan . Lonavin (Garade! MeCann! Woodrow) ;
ila, common all over (MceCann 84051): Purandhar (MeCann 50051);
e (MeCann 43461 ; P ni Ghat (Cooke) ; Panchgani (Blatter!).—
f. Comntry : Devarvi (Sedpwick and Rell 4426 1) ; Dharwar (Sedgwick

185G 1).—A®n 7 - (McCann 1) Commmon il through the Konkan and Deccan
during the r , filling up the banks of streams and fields.

Lhigtribation ; eultivated in Africa and America.

tle. Duthie hat they fatten on it. Haines
calls it & poor fodder for cattle. Cf the false [roits there are several varieties
differing much in size, shape and eolour, and used for decorative purposes in
the place of beads. According to f one variety with thin shells is an
important cereal in Burmea and in the Farther East. Waxy edndospeno, first
fonnd in maize from China, Burma and the Phillippines, has been found now
in Cofx Lacryma-Jobi [rom the zame region.?

Tropical Asi

4. PoryToca, Br. [Cke. ii, 998)

1. Poiylecn Cookll, Stapf in Hook. le. P1. 24 (1895) . 2333 ; Che. i, 998,

Locality » Katldawar : Junagad (Blatter). — Aewdan @ Tungar forest,
IRastein (Bhide) ; Bombay (Dalzell) ; Salsette (Jacquemont 706). Deccan @
Khandala (MeCann 98817 ; Igatpuri (MeCann 9850!) ; near Mahableshwar
(Woodrow!) ; Mahableshwar [ Woodrow, Cooke). Aumara : (Lisbon).

Distribution : Apparently endemie in the Bombay Presidency.

2. TPolytoca barbata, Stapf in Hook. [. F. B. 1. vii (15896), 102 ; Cke. §i, S,
Coix barbate, Roxb, Fl Ind. iii, 569; Dal:. and Gibs. Bombay Fl. 280,
Cora griganfea, Herb, Russ, ex Wall Cat. No. 8626, —Chionachne barbafa, Br.
in Benn, Pl. Rar. Jav. 18 Aitehis, Cat. Panj. Pl. 157 : Duthie Grass. N. W.
Ind. 11, and Fodd. Grass. N. India, 18,

FLocality ; Gujaral : Chharodi farm (Gammie 16536 1) ; Nadiad farm (Herb.
Econ. Bot. Poona!l) ; Surat (Sedgwick !) ; Junagad, Kathiawar (Blatter 3784 1),
Khandesh : Toranmal (McCann 88583 1) ; Taloda (Golnel)., Komban : Between
Worli Fort and Hornby-Villard Road on bank, Bombay [Sabnis 8854 1) ; Thana
(McCann l). Seccan : High hills round Junnar, Poona Distriet (Dalzell and
(zibson) ; Poona (Woodrow) ; College of Science. Pooun (Herb. Econ. Bot.
Poona 1) ; Ganeshkhind Bot. Gard, (Herb. Econ, Bot. Poona !) ; Haveli (Herb.
Econ. Bot. Poona !} ; near Sholapur (Woodrow ). S, 4. Counfry : 5. W. of
Dharwar (Sedgwick and Bell 44331) ; Kupemelihalli (Sedpwick 19471);
Kholapur (Woodrow |, Herb. Econ. Bot. Poonal)., Aamara - Gersoppa Falls
{Talbot 1).

Distribuiion : India, Ceylon, Java.

Kempton J. H —Linkage between brachytic culms and pericarp and cob
color in maize. Jour. Washingten Ae. Sec. 11 (1920), 13-20.
Ke:;]ptcm, J. H.—A brachytie variation in maize, U, 5, Dept. Agr. Bul. 925
1921}).
( Richey, F. D.—The inequality of reciprocal corn crosses. Jour. Amer, Soc,
Apron. 12 (1920), 186-196.
Urbain, A.—Influence des matiéres de réserve de I'albumen de la graine sur
le development de 'embryon. Rév. Gén, Bot. 32 (1920), 125-139, 165-191,
' Kempton, J. H. Waxy endosperm in Cofx and sarghum. Jour. Here-
dity, 12 (1821), 396-100.
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Tring 11, . Indvoporones.—Spikelets nsually in paits, one sessile, the other
pedicelled, very rarely both pedicefled, those of cach pair usoally alike as to
£ (homogumons) or different (heterogamous) on the axes of variously
arvanged, often spike-like racemes. Glumes more or less rigidd and firmer
than the valves, and the lower always longer than the forets.  Valves mem-
l.rl'.l.1'IL11.Il!-'~, often hyaline, that of the upper fHoret awned or reduced to an awn
or miuticous.

The key to the genera of this tribe will be given below,

5 DiMmeria, R. Br,

Woodrowda digudra, Stapf. must be referred to this genus. The genus
Heodrowia, therefore, disappeans from the Bombay Flora,
I. Spikelets in 2-3-nate racemes,  Annuals
(a) Rhaechie nearly straicht,  Awn long... oo 1. 2 orafihopoda.
{#) Rhachiz eircinately curved, Awn shorl.......... 2. 8. Woodromoir.
1. Spikelets in many-nate racemes. Perenniali...... 3. 0 gracilis,
LLI. Spikelets in panicles. AnDuil.. .. iueeeiresiosess oo & £ GIEMERT
The species of t genus usually inhabit open, Aat, dry, -gravelly plains
which are well drained during the monsoon, and several spegies may be found
aasociated with each other in the same locahty to the exclusion of every other
plant. Where 0. ernithopadn, pracilis and diondre grow together, the two
[Orrmer are more NUMercus.

= Lad B

1. Dimeria ornithopoda, Trin. Fund. Agrost. (1820), 167, t 14 : Hack. Monngr,
Androp. 81 : Heok. f.in F. B. L vil, 104 ; Cke. ii, H5.—L2. fififormis; Hochst.
in Hohenack. P, Ind. Or. no. 2831 —.dudropogon filffornds, Roxh Fl. Ind.
i 236, —Awndropogon Rovburghionns, Schult. Mang, i, 45— Psilostachys
filiformes, Dals, and Gibs. Bomb. F1. 305,

Dlieseriplion » Cke. 1 c.

Locatify : Konkan : Kankeshwar Hills, Alibag (Bhidel) ; Marmagoa
{Talbet!) ; Vetora (Sabnis 33715!).—eecan » Mahableshiwar {Idalzell and
(zibson, Lizboa) ; Lingmala to Mahableshwar, 4,000 ft., raio 200 ineh, {Sedg-
wick and Bell 46531); Lonavla (Bhide!, Lisboa); Khandala, ‘I'ata‘s Lake,
very commaon (MceCann A300!, 9885!, Woodrow!; Sakhar-Pathar, Lonavia
(Gammie 1538481} : Panchgani  (Blatter and Hallberg B1214!, BI2191,
B1279 1, B1289!, Woodrow).—S&. Af. Country ; Castle Rock (Bhide!), Londa
{Woodrow ). —Aasara . Vellupore (Sedgwick 3124 1) Birchy (Talbot
22511} ; Karwar (Hallberg and McCann A307!); Siddhapur to Sirsi, open
grass land (Hallberg and MeCann A313 1) ; Jagalbet, N. Kanara (Talbot
1565) .

Listribudion : All over Indin, Malay Islands, Japan, Tropical Australia,

2. Dimerin Woodrowil, Stapf in Hook. Te. PL 24 (1895), t. 2312 Hook. [.in
F. B. L. vii, 104 ; Cke. 11, 945,

Peseriplion - Cke, l.c.

Lacality : Konkan : Marmagos (MeCann !, Bhide !, Talbot 2557) ; Karanjee,
Ratnagiri Dist. (Herb. Econ. Bot. Poonal) ; Ratvagiri (Herb. Dhura!,
Woodrow),.—Aamara + Mirjan (Hallberg and MeCann!); Honavar, open
rocks (McCann !).

Distribntion : W. Peainsula.

3. Dimeria gracills, Nees ex Stend. Svn. Gram. 413: Hack. Monogr.
Androp. 88; Hook. f.in F. B. L. vii, 105 Cke. i, 848. :

Descriplion : Cke, l.c.

Localily ¢ Konkan : Penn, hills {Bhide !} . Vetora (Sabnis 3714 1) — Deccan -
Lionavla (Bhide!, Woodrow); Khandala (McCann A318!): on the Ghats
(Lisbon !).—S5. M. Counfry: Castle Rock (Bhide!) ; Anmod to Castle Rock
(Sedgwick 32511).—Kawara : Bell and Sedgwick 3165! ; Supa (Sedgwick
and Bell 45880 !) ; Arbail Ghat (Sedygwick and Bell 30181) ; Sirsi (Gammie!)
Knmwada (Talbot 2260!1) ; Yellapore (Talbot 15271); Kadra (Talbotl)
Sumpkhund (Hallberg and McCann A308!) ; Sirsi to Siddbapur (Hallberg
and McCann A3111) ; Devimani (Talbot !).

Distribadion : W Peninsula, Ceylon.

Where this species is growing together with other species of Dimeris it can
easily be recognized by its overtowering the others.

¥
|
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4, Dimeria dinndra, Stapf in Hhide, New and revised spec. of Gram. from
Rombay Jour. and Proc. As, Soe, Hengal, new s, vy, (1581 I:l_r 515, — Womdronria
dranifre, Stapf in Hook. le, Pl (1846), t. 2447 § Hook. f, in F. B, 1. vil, 241 ;
Cke. fi. 1012,

Deseripfion : Cke, Lo, except for the noumber and description of the glumes,
this part of the dingnosis must read like this @ Glumes 4 ;@ Lower involocral
glume more or less dorsally hairy, with ciliolate margins ;. upper invelucral
g]u[n: with o ll.lr!Hd.']}‘ ciliate Leel x lower floral L:ﬁurm_- rlhlll.',;l_[(l-:|hlu|_|gi
hyaline, nerveless ; upper floral glume 2-lobed, with a geniculnte awn about
12 mm. long from the sinus, column of awn 4 mm, long, spirally ciliate, brown,
the upper part of the awn vellow, longer thao the column,

Localtiy . Roskaw » Vascodn Gama ( Bhide t Mar
Deccan ; Khandala 5 land (Saxton and Bh
8. M. o k (Bhidel).—Kawaera : Komberwada (Talbot
22601 ko + Lrevimani { bot 3547 1) ; Jog 1o Siddabapur,
85 lund, rocky soil (Hallberg and MeCann ASI4!) ; Mirgan (Hallberg
1 A151).

£ W, Peninsula,

eoq (Talbor 2557 1) —
I MeCann A317 1 ). —

6. Iscuasrost, Linn, (Cke. i, 957)

Species about M.—All belonging to the Old World, except 3 found in
tropical America.

Cooke, 1. ¢, describes 12 species. OF these Sfsebemwm angustifolion has
to mo under Pedlinidiam and fsehamnne faxin, swlcafum and  spathiflorim
under Sefinne,  Instead 3 species new to the Presidency will be added to the
genus fechammm, viz, [ dmpresswm, Hack., 1 cowjupalum, Roxb. and
[. thiarense, Kih, .

In fsederanion the racemes are geminate or digitate.

A, Margins of lower involucral glume of sessile spikelet inflexed or incurved

from base to apex,
[. Leaves rounded at the base (slightly cordate in /. molle), sessile on
the sheath.
I. Pedicel of upper spikelet less than 1/3 the length of the lower
spikelet.
(e} Lower involucral glume of sessile spike-
lets with nodulose margins
{#) Lower involucral glume of sessile spike-
lets closely transversely ribbed vee B AL rugasum,
(¢) Lower involucral glume of sessile spike-
lets dorsally villous all over, not trans-
versely ridged npor with nodulose
marging e
2. Pedicel of upperspikelet 1/3 the length of
the lower spikelet or more,
{m) Upper involucral glume of sessile spike-
lets 2-6d, J-nerved
{#) Upper involucral glume of sessile spike-

1. [, arisiatum.

3. 1. wolle.

4. L. diplopogon.

lets acuminate, S-nerved ... e 8, f pifosum,
II. Leaves hastate or cordate at the base, often
petioled.

1, Pedicel of upper spikelet not 1/3 of the
. lower spikelet.
(a) Leaves 7°5—13 cm. long ek
(#) Leaves 25—35 em. lang -
2, Pedicel of upper spikelets as long as the
lower spikelet, or longer ... we B L. dinpressom,
B. Margios of lower involucral glume of sessile
spikelets broadly incurved below the middle,
1. Keel of upper involueral glume winged above
the middie.
1, Sessilespikelets 3 mm. long ; callus large,

semisagitladum,
7. L confugatum.

glabrous ; awn 4 mm. long... - 3. L. Liihoe,
2. Sessile spikelets 5 mm. long ; callus short,
bearded ; awn 12 mm. long we 10, L ciliare,

Il. Keel of upper involucral glume not winged. 11, /. fimorens.
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1. Ischemum arlgtatom, Linwn. Sp. PL (1753), 1049 ; Cke. ii, 958; Ranag
Acharivar, South Ind. Grass, (1921), 151,

Deseriplion @ Cke, 1. ¢,

This groes is o very vanable one, so varinble, indeed, that it is almost
impossible to distinguish good varieties, in spite of Hackel's and Hook. [.'s
efforts.

Locality :  Ahamdesh ;. W, Khandesh  (Blatter ). —Konkan ;  Bassein
(MeCnnn 4474 1) § Sion Bombay (MeCnnn 5233 1) ; Bhandup (MeCann 2820 1) §
Parsik, milway line (MeCann 9901 1) ; Matunga near Bombay {Woodrow 4).
Decean @ Khandala, on. rocks (McCann 9905 1): Lohagad, half way up
(MeCanun 9906 1) Deolali {Blatter and Hallberg 4551 !) ; Igatpun (Blatter
and Hallberg 5169 1) ; Mahableshwar (Talbot 4534 1) ; Lonavia (Garade!) ;
Pancheani (Blatter and Hallberg B1216 1) ; Pasarni Ghat (Blatter and Hall-
berg B1307 1), — 5. M. Conatry : Devarayl (Sedgwick and Bell 4456 1} ; Castle
Fock (Bhide !) ; Belganm (Ritehie 812/2).

Distribution ¢ India (also on higher hills), Ceylon, China, Malava.

2. lIschiemum rugosum, Salisbh, Ie, Stirp. Rar. (1701}, 1, t. 1 ; Roxb. Fl. Ind.
I, 320 ; Hack. Monogr, Androp, 26 ; Duthie Grass. N.W. Ind. 18, and Fodd.
Grass. M. Ind. 313 F. B, 1. Y11, 127 ; Cke. i, 859 ; Ranga Achariyar, South
Ind. Grass, (18921), 153 ; Halnes Dot. Bihar and Orissa pt. 'V (1925), 1021,

- L I ay Island (Blatter !) ; Kankeshwar Hills; Alibag

{1 BESD 4470 1), —Llecean ;. Khandala, common, Echo-
P 1 dry p H3 1) lgatpurd, common (MceCann 4348 1) !
P ol Tow) Hal {Taibot 2140 1),

Listribuition & Indin, Ceylon, China, Malaya.

3. Ischemuem molle, Hook. §. in F.B.I. vii (1806), 128 + Cke i, 954,
ffy = Ko s Sion creek (Eabois 9900 ) .—Leccan ; Lonavila (Bhide |
Woodrow), leatr Cann 8543 1); Khandals, ratlway line (McCann 90441 ),
Distribation > W ula, Central Provioces.

4. [lschaomum dipiopagen, Hook. { in F.B.L vii (1856), 129 ; Cke. i, 960.
Localily ondan @ Alatheran (Woodrow). —£ecean - Mahableshwar (Wood-
row 4) : Mahableshwar, wet vocks in a stream (Sedgwick and Bell 45851] ;
Amberwadi, Nasilk District (Patwardhan 1) ; Sakar Pathar, Lonavla (Gammie
15963 1) 3 Khaodnla (McCann !) ; Bhorkas near Poonn (Woodrow 31).
Distribution : W. Peninsula,

5, [Ischmmum pilosum, Hack. Monogr, Androp. 240; Duthie Fodd. Grass
™. India 31 ; Cke. i, 961,

Vern. Names: Kbavo (Broach), kKunda (Peopa), Nuth, Kanigyanhullu
(Bijapurl,

Localily ; Cugarat : Surat, roadside (Sedgwick ). —Khandesh » (Lisboa) ;
Amalner (Blatter and Hallberg 4397 1).—feccan . Ganeshkhind Bot. Gard.
Kirkee ((zammie!l); Mangri, & miles E. of Poona (Herb. Econ. Haot.
Poona !); Yerowda (Herb., Econ. Bot. Poona!) ; Chattarshingi Hill, Poona
{ Ezekiel 1) Kirkee (Talbot !) ; Poona (Bhide!) ; Sholapur (Lisboa) ; Satara
(Lisboa).—5. Af, Counliy: Kunemelihalli (Sedgwick 21381) : Dharwar
(Sedgwick and Bell 53411} ; black soil field, Haveri (Talbot 2185!) ; Gadag
{ Talbot 21851) ; black soil field, 7 miles 5. of Hubli {Sedpwick 53411).

Disfribution : W. Peninsula, Central Provinces, Rajputana.

f. Ischemum semizagitiatum, Roxb. Hort., Beng. (1814), 8; Hack. Monogr.
Androp. 208 : Cke. ii. 961,

Locality . Khandesh : W. Khandesh (McCann !).—Aopdan ; Kenery Caves
(McCann 9,814 1) ; Sion, Bombay (McCann 5,251 1) ; Hassein {McCann 44821) ;
Sewri, Bombay (McCann 3586 ) ; Marmagoa (Talbet 2560 1) ; Parel, Bomba
(Woodrow) ; Thana (Lisboa).—Oeccan : Mahableshwar, in forests (Sedgwic
and Bell 4502 !); Lonavla (Bhide! Woodrow) ; Khandala, very common
{McCann 9613 !) ; Igatpuri, very common (MeCann 4319 !) ; Satara (Lisboa).—
5. M. Country : Castle Rock [Bhide l}; Dudsagar Falls (McCann |).—Kanara:
Anmod (Sedgwick 3273 1) ; Bupa (Talbot 2082 1) ; Jugglepet (Talbot 2088 1) ;
Yellapur (Talbot, 738). A very common grass growing usvally in the shade of
trees. It is common throughout the 5, part of the Presidency.
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Distribufion ; Beagal, W. Peninsula, Ceylon.
Var. dasyantha, Hack. Monogr, Androp. (1889), 208 ; Cke. i, 962,
Locality » Konkan (Stocks ex, Cke.),—Aanara (Woodrow 1)

7. lschmemum conjogatum, Hoxb. Fl. Ind. i, 321 (not of Roxb., Hort. Beng.
(1894), §); Hock. Monuvgr Androp. 205; F.H. 1 wvii, 131. Spodiopogon
conpugatus, Yoigt, Hort. Suburb. Cale, /06 —Andropopon cordalifofins, Stend.
Syn. Gram, 376, _ .

Pescriplion ; An annual,  Stem spreading from the root and creeping, then
geniculately ascending, 30-35 cm. high, slender, stiff, purplish, repeatedly
branching upwards. Leaves short, 25-35 mm. long, base hastate or broadly,
deeply cordate, acumingte, broadest at the base, rather rigid, striate, lower
petioled ; sheath of the upper ventricose and often open ; ligule short, glabrous.
Spikes 2, short, 25-35 mm. long, sessile; villous ; joints very short, quadrately
clavate, plano-convex, ciliate. Sessile spikelets 3 mm. long, pale. Glumes 4,
Lower inv riil glume oblong, obtuse, tlat, 2-toothed, villous from below or
above the middle to pearly the top, marging narrowly inflexed, not winged,
o greener, €ven or lower marging obscurely nodose, Upper
glume lapceolate, acuminate, strongly keeled, puberulons. Lower
¢ paleate. Upper Horal glome cleft to about the middle, awn dors-
erted at or below the cleft, slender, about twice as long as the spikelet,
alied spikelets subsessile, almost awnless. Lower involueral glume as

; Kopkaw » Okda Forest (Byan, 7121, Deccan : Mahableshwar to
abpad (Bhide !) ; Khandala (Garade !} ; College Farm, Poona (Pawar [}.—
Kanarg : Gersoppa Falls {Chibber 1. ; _

Distribution » Bengal, W. Peainsula, naturalized in Ceylon.

8 Izthemum jmpressom, Hack. Monogr. Androp. 210 ; F.B.1. i, 132.

Stem 10-20 cm. high, slender, prostrate below, branching upwards, guite
glabrous. Leaves 5-8 cm. long, upper 18 mm. broad, ovate or oblong-lanceo-
laze, cordate, lower narrower, petioled, sparsely hairy beneath, margin
thickened, seabervlous, sometimes crenulate ; sheath compressed, glabrons ;
ligule oblong. Spikes 2, yellow ; joints and pedicels stout, clavate, ciliate with
rigid hairs, forked at the top. Sessile spikelets 6-8 mm. long, shining; callus
short, broad, bearded. Lower involucral glume linear-oblong, Aat, dorsally
broadly irregularly depressed with shallow subsemilufiar pits in the lower 2/3,
above it winged and 2-cuspidate, narrowed apd margins subnodulose at the
base, wings erose. Upper invelueral glume obtuse, chartaceous, ciliate,
dorsally rounded with a median gibbosity and an auwricle-like wing above it.
Lower foral glume oblong-lanceolate, hyaline, 3-nerved, ciliate. Upper foral
glume much shoerter, glabrous, cleft to above the middle, awn short, genicu-
lately inserted at the cleft. Pedicelled spikelets smaller than the sessile,
Lower involucral glume obtuse, glabrous, magy-nerved, winged on one margin.
Upper involucral glume 7-nerved. Upper floral glume mucronate. .

Locality : Deccan : Mahableshwar (Sedgwick and Bell, 4514 !); Panchgani,
Tableland (Blatter, 50831, B1221!, R12851) ; Lgatputi (Blalter ') ; Khandala,
Echo-Point (McCann 9943 1) ; Lonavla (Bhide !).

Distribution : We have found this species only in the W. Ghats. Hooker f.
mentions the Konkan, but with a sign of interrogation. As we have never met
it in the Konkan, it is not likely to occur in that region. Where Huepel's
gpecimen comes from we cannot say, and will in all probability never be known.
We think it is quoite safe to say that J. fspressum is endemic in the W. Ghats
of the Bombay Presidency.

9. Ischemum Lisbom, Hook. f. in F.B.1. vii, (1896}, 133 ; Cke, ii, 962,
Localily : Kanara: N. Kanara (Lisboa) ; Karwar (Talbot 22051, McCannl).
A rare grass, apparently endemic in N, Kanara,

10. Ischemum cillare, Retz. Obs, 6 (1791), 36 ; Hack, Monogr., Androp. 225
Duthie Fodd. Grass. N, India. 30; Cke. i1, 962, [. gewiculalum, Roxb, Fl,
Ind. I, 322. 5. cbliguivalevis, MNeesin Nov. Act, Cur. XIX, Suppl. [ {1843),
183 ; Duthie Grass. N. W. Ind. 16.

Locality ; Komkan ; Bassein (Ryan 4451); St. Xavier's College Comp.,
Bombay (MeCann 4584 1) ; Parel, Bombay (Woodrow); Compoli {McCann
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M5l ; Alibag, sandy shore (Ezekiel!); Uran (MeCann 51261 ; Salsette
(Jacguemont 710), — feccan: Khandala, very common (MeCann 9612 1) Ganesh-
khind Bot. Gard. (Herb. Bcon, Hot. Poonal) ; Igatpuri (Biatter and Hall.
FFA =S, M. Connlry - Muogad, hill-side (Sedewick 18231} ; Cuastle Rock
(Bhide ). —N, Kemara : YVellapore (Talbot 15261) ; Halyal, borders of rice
fields (Talbot 2141 1) Ankola  Mamlatdar of Aokolal) ; Karwar, sea coast,
sandy soil near Gaol (Talbot 2521 1) ; Gersoppa Falls (MceCann 1) ; Common
throughont Kanara (MeCann 1) 3 Kakll [(Woodrow).
Distribution : India, Ceylon, China, Maluya, Australia,

11, lschwmum tmorense, Kunth Hovis. Gram. i, 369, 1. 98 Hack., Monogr.
Androp, 220 7, B, L vii, 136 :—71.  fenelfun, Roxb, FL. Lod. 4, 323.

Stem 15-15 em. high, slender, bronched, straggling, nodes globrous, or
sparingly bearded. Leaves 2-5-10 em. long, scssile and petioled, linear-
lanceolate, acuminate, glabrous or sparsely hairy, base of upper rounded,
of lower rounded ; sheath lox, mouth bairy ; ligule obseure. Spikes 2-3,
25-50 mm. long, rather slender, sparingly villous ; joints and pedicels about
half as long as the spikelets, oearly egual, shortly cilinte. Sessile spike-
lots 25-3 mm. lone, ereenish or with green nerves: eallus parrow, long-
bearded. Lower involoeral glome ovate or ovate-lanceolate, acuminate,
bicuspidate, 5-U-nerved, base ventricose, margins broadly isvolute below,
subautieled, dorsally convex, polished, nerves strong.  Upper involucral bracts
longer, reaminnte or aristulate; dorsally rounded, reeurved, 3-5-nerved, tp
2poothed, dorsally wsually cilinte. Lower Horal glome lanceolate, falcate,
palea linear-oblong, Upper floral glume short, 2-lobed, glabrous, nwn in the
cleft very sleader, shortly exserted. Pedicelled spikelets like the sessile
awned.

Locality: Sind: Sukkur (Mamlatdar of Sukkur!).—Decean: Mahableshwar,
common (Sedpwick aud Bell 4503!) ; Lonavia {Bhide!) ; Khandala, behind
the Saddle (MeCann 90151} —5. Af. Cowadry @ Deciduous forests. W. of
Dharwar (Sedowick and Bell 4500 1) 1 Devikop (Sedgwick 21701!) ; 5. W. of
Dharwar (Sedgwick aod Bell 4429!) ; Londa (Bhide !). —Aanara &+ Suppa
(Talbot 2101 1) ; Yellapore (Talbot 2327 1) ; Dandeti | Talbot 2454 1).

Listridntion » Burma, Chittagong, Bengal, Central Provinces, Sind, W.
Peninsula, Ceylon, Malaya, Pacific Islands.

7 '.i.'ll-[iit.l‘-:i-'ﬂﬂ-('!x, Roth. (Cke. ii, 971).
Species 1.—India and tropical Africa.

1. Thelepogon elegans, Roth. ex Roem. and Schult. Svsi. §i, 785: Nov.
Fl. 5p. 62; Hack. Monogr, Androp. 267; F.B. L wvil, 148: Cke. ii, 671.—
.‘f!!!ﬂ“ﬂ_ﬂﬂj_fﬂﬂ princeps, A, Rich. Tent. Fl. Abyss. ii, 470, £. 102 — Rhintachne
princeps, Hochst, ex Steud. Syn. Pl Glum. i, 360.—Jardivea abyssinica,
Steud. Le.—&hplackne princeps, Durand and Schinz. Consp. Fl. Afr. v, 700.

Fern. Nawes @ Fodga (Kaira), Bhatad [(Thana), Bangadi (Poona), Pharoda
(Ahmednagar).

. Deseription ; Cke. Lo,

Locality : Gujaral : Ahmedabad (Sedgwick !) ; Kaira {ex Burns) — Konkan:
Matheran (D'Almeida A257 [) ; Thana {ex Burns).—eccon : Najar to Pasur
Rd. (Paranjpel) ; Lina Hill, Nasik District (Blatter and Halibergy A791,
4541} ; Katraj Ghat (Gammie!); Bairawadi, Purandhar (McCann 5053 1) ;
Panchgani (Blatter and Hall. B1267 1) ; Poona (Woodrow) ; Hewra (Dalzell) :
near Nasik (Edgeworth) ; Ahmednagar {ex Burns).—5, M. Cowséry : Dharwar
(Sedgwick 15241) ; Alnawar (Talbot 2303 1) ; Belgaum (Ritchie 812}, —Ranar
Halyal (Talbot 2004 1, 2142 1).

Listrtbution : Central India, W, Peninsula, Tropical Africa.

Llses : Eaten by horses, although very bitter (Dulzell).

B. Senmaa, Forsk, Fl. Acgypl.
Arab, 178 Stapf. in Fl, Trop. Afr. ix, 35.

Annual or perennial grasses, Blades convolute when young, at leagth
fiat, narrow ; ligules a line of stif hairs, Racemes usually gently corved,
dorsiventrally and laterally compressed, with the pedicelled spikelets COnverg-
ing over the convex side, joints and pedicels sublinear and paraliel. Sessile
and pedicelled spikelets heteromorphous,  Spikelets 2-nate, those of each pair

!
|
,r
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differing in sex, one sessile, the other pedicelled on the articulate fragile
rhachis of solitary spike-like raeemes, the pedicelled tardily sueparating from
their pedicels, the sessile decidoovs together with the adiascent joint of the
rhachis and the pedicel. Florets 2; lower male, upper bisexual in the sessile,
male or neuter in the pedicelled spikelets.  Sessile spikelets : olumes equal
or subequal ; lower grooved, rarely flat, 2-deotate or Z-mucronate, more or
less chartaceous, upwards acutely 2-kevled with inflexed marrins, keels winged ;
ppper glume boat-shaped, keeled upwards with a bristle-like awn. Valves
hvaline, of lower fHoret entire, muticouz, of npper 2-Ad and awned from the
sinps. Valvules more or less equulling thelr valves, hynline. Lodicules 2,
cuneate, Siamens 3. Stigmas linear-oblong, laterally exserted. Grain oblong,
obtuzsely trigomous ; embryo reaching to the middle of the prain,  Pedicelled
spikelets fat, with 2 Aorets resembling the lower floret of the sessile spikelets,
the lower or both more or less reduced and barren, )
Species about & —India, Tropleal Africa, N. America.
A Racemes enclosed in long narrow spathes we Lo 8. spathiflorinr,
B. Racemes not enclosed in spathes—
I. Sessile spikelets 6-7 mm. long. Lower in-
volucral glume of sessile spikelet frnerved ... 2. 5 wervosin,
1I. Sessile spikelsts 7-11 mm long. lLower iu-
volucral glume of sessile spikelet 5-5-nerved ... 3. 5. fschemoides.
III. Se<zile spikelet 8 mm. lone.  Lower involucral
rlume of sessile spikelet 2-nerved ...

4. S, sufcalwm,

1. Sehima spathiftorum, nov. comb. Blatter and McCann,—Fsefecnmnne  spathi-
florum, Hook. f. in F. B. 1., vii {1886, 135 ; Cke. ii, 963,

Descripltion » Cke. 1. c.

Locality ; Khandesh ; Toranmal (MeCann 9922 1).=-Kondar - Penn (Bhide 1) ;
Matheran (Paranjpe !) ; Bassein ( Rvan 2300 ) ; Kenery Caves {McCann 8920 1) ;
Island of Sal=ette in hilly stony places (Jacquemont 797).—Lleccan @ Lonavla
i Bhide !) ; Khandala {Woodrow); Khandala, in watercourses, very common
{McCann 8928 1) ; Palasdari on the Bhor (fhat, (i. I. P. Railway [(Woodrow) ;
Lohagad, plain [(McCann 9319 1) ; Bairawadi, Purandhar (MeCann 5054 1) ;
Igatpuri (Hlatter and Hallberg 3836 !, McCann !},

Dstribution : Endemic.

2, Schima pervesum, Stapf. in Fl. Trop., Afr. X, 36 Haines pt. v, 1023 —
5. meacrosfackynm, Hochst. in Schimp. Pl Abyss, n. 1705, —Aadvopogon
nervasns, Rottl, aped Willd. in Verh. Naturf., Fr. Berlin, iv (1303), 218.—
Andropogor strialus, Klein apud Willid. Sp. PL. iv. (1805), 903 ; R, Br, Prodr.
2001.—A. facazensis, Stend. Syn. Pl Glum, i, 36—, macrostachys, Anders,
in Schweinf. Beitr. FL. Aeth. 306 (per errovem 3100 .- fsehacmnon Toxnm, 1.
Br. Prodr, 205; Hook. [, in F. B. L. vii, 136, parfim ; Cke, 1§, 964, parirm.—
Tsefeenenon faxame var, genuinwny, Hack. in Monogr, Androp. 245, —Zschamnm
mervosum, Thw. Enum, Pl. Zevl. 305 —fechemun wacrostachyum, A, Rich.
Tent. FL. Abwyss, ii, ¥72.—FPollinta striata, Spreng. Pug, i1, 12, —Aologaminm
merposi, Nees in Edinb. N, Phil, Journ, xviii, 1585, .

Dreseription : A perennial, densely tufted grass, Stems erect, 60 cm. to 1 m.
high, on a short rootstock, simple or pearly so, slender, terete, about 4-noded,
middle and vpper internodes exserted, smooth or slichtly rongh below the
inflorescence, glabrous. Leaves 15-30 ¢m. and longer, 2= mm. broad, erect,
lipear, narrowed into long capillary tips, flat, smooth, striate, glaucous, more or
legs scabrid, lateral nerves about 3 on each side. like the midrib whitish and
prominent on both sides; sheaths shorter than the internodes, tight, terste,
strinte, smooth or nearly so, glabrous or sparingly hirsute from tubercle-based
hairs ; ligule a line of short stiff hairs. Racemes solitary, 5-10 em. long erect,
slightly curved, pale, fragile; joints and pedicels paraliel, sublicear, slightly
compressed, 3-45 mm. long, densely ciliate with white hairs along the angles,
otherwise glabrous, tips more or less oblique. Sessile spikelets lanceolate-linear
fo linear, acuminate, 6:25-7 mm. long, pale green, with a shortly bearded
eallus. (ilumes subequal: lower subchartaceous to chartaceous, with an
unequally 2-toothed, fat and membranous beak, the teeth of which sometimes
run out into cilinte mucros, deeply grooved, especially below the middle,
acutely 2-keeled, outer keel generntly winged upwards, intracarinal nerves 4,
with transverse veins in the upper part, like these green and raised on a white
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ground ; upper glume subchartaceons, slightly shorfer, boat-shaped, sublinear
':_|1. profile, keeled above, with the keel widened at the apex and PEI-F-!HHK into a
fine bristle 11-12°5 mm. long, 5-nerved with fine trapsverse veins, cillate,
Lower floret : valve fointly 2-nerved, hyaline, cilinte, 4'5 mm. long, with a
narrow, linear valvule of about equal length and a male fower, Upper florct
bisexunl : valve oblong-lanceolate, 4 mm. long, 2-fd, with narrow lobes,
hivaline, 3-nerved, ciliate ; awn up to 43 mm, long. slender, column spirmlly
twisted, bronze colour, very minutely ciliate along the spiral, bristle whitish,
as long as the column or slightly longer ; valvule as long as the valve, linear,
submcute, T-nerved, ciliate. Anthers 3 mm. long. Styles and stigmas pale,
* mm. long. Pedicelled spikelet lanceolate, acuminate, green or tinged with
purple, 7-85 mm. long, glabrous ; lower glume slightly 2-toothed, long-ciliate
from the hairs of the tightly inflexed margin, keels very narrowly or obscurely
winged, wing rigidly ciliate, intracarinal nerves 5, the inner 3 very prominent
and rough : upper glume laoceolate, Jong and finely acumingte, hyaline, ciliate,
T-nerved : lower Noret as iu the sessile spikelet ; vpper floret very much like the
jower. Stamens smaller in the | ; or both Borets reduced and empty.
Locatily = Gujargt @ Porbaod T Hathiawar (Blatter

: bnd {Sedowick [).—

and Hallberg

LB V.—Lleccan 2
Pursindhar Fy at. compound
(McCann & F 1548 1) L y (Bhide!)
Panchgani | o Blangl): P Peona 1o

1wl H o 3 1

Karli (Jaequemont 530).—5. M. Conniry ; Dharwar(Bhide ) ; Haveri (‘Talbot
2186 1),

Distribudion » Beneal, Behar, Central Provinees, Rajputana, W. Peninsuola,

Cevlon, Tropical Australin, Somaliland, Abysainia, Eritrea. Cape de Verd Islands

fses » Used for thatehivg in Khandesh (Lisboa). Considered to be one of the

best fodder grassesand is eaten by eattle even after the fall of the spikus( Haines).

4. Sehima ischemoldes, Forsk. Fl. Aegypt.—Arab. 178 ; Stapf in F1. Trop.
Afr. IX, 37.—Sekiwa Kotschyi, Hochst., in Flora (1844}, 247.— lschamim
Sekimea, B, Br. Prodr. I, 204, —fschanne inscalpliom, Hochst. in Schimp. PL
Abyss. n. 730 and Flora (1844), 247 ; A, Rich. Tent. Fl. Abyss. I, 472.—
Andropogon Sekima, Stend. Syn. Pl Glum. I, 369, — Andropogon lineains,
Stend. lo.— dsdreporon schaugnlensis, Rupr. ex. Steod. le.—Andropogon
inscalptus, Anders. in Schweinf. Beitr. Fl. Aeth, 306 {per ervoremy 310).—
Fschemume dazum, R. Br. Prodr. (1810), 205; Hook. f. in F.B.L, V1I, 135,
parting —Ischamum laxawm var. fnsealplum, Hack. in Monogr, Androp. 245, —
Andrvapogon rhyuchophorus, Stapfl in Bull. Soc. Bot, Fr. LV (1908) Mem. VIII.
101.

An annual herb,  Stems usually in small fascicles, rarely over 45 cm. high,
slender, terete, simple, 2- or 3-noded, middle and upper internodes slightly
exserted, smooth, glabrous. Leaves glaucous, linear, tapering (o a long fine
point, up to 13 em. long, 1:5-3°1 mm. broad, more or less scabrid, midnb fine
like the 1 or 2 primary lateral nerves. RKacemes solitary, or sometimes an
additional 1 or 2 from the upper nodes, 2'5-7°5 em. long, ervct, or slightly
podding ; joints and pedicels parallel, sublinear, slightly compressed, 31 mm,
long, very densely ciliate from white hairs along the angles, otherwise glabrous,
tips more of less oblique. Sessile spikelets linear 7-11 mm. loog, pale green,
with a shortly bearded callus; lower glume subchartaceous to chartaceous,
with an unequally 2 toothed flat and membranous long beak, the teeth of
which run outl into mucros, deeply grooved, especially below the middle,
acutely 2-keeled, the outer keel generally winged upwards, intracarinal nerves
3-5, raised, rough, oaly distinctajust above the groove ; upper glume and forets
as in Sehima mervosuny, excepting the bristle of the glume which is over
15:5 mm. long and the awn, the eolumn of which is generally more brown than
bronze in colour and has much longer cilia along the spirals. Pedicelled
spikelets narrowly lanceolate, long-acuminate, pale green, up to 12°5 mm.
long, glabrous; lower glume wilh two long setaceous teeth, sparingly
hairy o the back, otherwise the spikelet asin Sehina mervosim.

Loeality : Deccan (Woodrow 147, Law, ex. Stapf.)

Distribution » Tropical Arabia, Yemen, Abyssinia, Sudan, Kordofan, Nubia,
Cameroons, Cape de Verd [slands.
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4. Sehima gulcatum, comb. nov. Blatter and MeCann.—JZseharmwm seeleatum,
Hack. in Monogr. Androp. 248 | Hook. §. in F.B.1., vii, 137 ; Cke. ii, 064,

Deseription ;- Sec Cke, Lo, ;

Locality : Dreccan ¢ Satara (Lisbon) 1 Malsiras, Sholapur Taluka (Lisboa).—
N Coundry : Black soil banks 35 miles 5. of Dharwar (Sedgwick 3745 1y s
banks of black soil fields 7 miles 5. of Hobli (Sedewick and Bell 534215
Diharwar, commion (Sedpwick 18191, MeCann 1),

Lrstrituiion ¢ Central Provinces, W. Peninsula,

4. Porrixioivar, Stapf.

As far as we can make out the disgnosis of this genus was published for the
first time in Haines' Botmy of Bibar and Orissa, pto 5 (1924), 1020,

Densely tnfted, perenninl herbs with woeolly rootstock and basal sheaths.
Leaves convolute when old, wire, mouth of sheaths eiliate. Spikes digitate or
faseieled, fugeicles with filiform peduncles on a more or less branched panicle,
Spikelets 2-pute, sessile and pedicelled, similar, oo the articulate, [ragile,
compressed, not stout rhachis.  Callus densely clothed with long brown hairs.
Glumes 4 : Lower involueral glume. Aattened, 2-3-dentate, dorsally hairy at
base, S-T-nerved, marging inflexed ; upper involucral gluine cymbiform,
minutely cuspidate, 3-5-nerved, with a slender awn. Lower foral glume
hyuline, sparsely ciliate, elliptic, palea finely ciliate ; upper floral glume narrow,
conduplicate, entire or 2-toothed shortly awned from the tip or minute sinus,
palea broad and nearly as long as the glume, densely eilinte on the top.

L. Poltinidizm sngusiifetivm, Haines Bot. Bihar and Orissa, pt. 5 (1924, 1020.—
fichevran: anensizfofinm, Hack in Monogr, :".u{Em].l. 241; Hook. f.in F R.1.
vii, 138 ; Cke. ii, 960.—Spodiopogon angustifolins, Trin. in Mem. Acad,
Petersb., ser. VI, (1833), 300; Spec, Gram. Ic. L 336.—FPollinig eriopoda,
Hance in Journ. Bot. Iv {1866}, 173.- Andropogon binatns, Betz. Obs, vi, 21,

Description : Cke. l.c.

Localily : Gujaral : Rajkot (Woodrow) . —&owdan » Victoria Gardens, Bombay
(McCann 4302 1. —fdecan - College Garden, Poona {Grade !) ; caltivated at
Poona (Woodrow).

Listribulion : Aighanistan, India, China, Philippines.

Llses » In Bihar and Orissa the Sabai grass is used for sirings, ropes and
mats (the Baib matting of Caleutta) and is very largely emploved for paper-
making. Fires improve the crop by removing shade. It is easily grown by
division of the rootstock or from seed. From seed it yields o crop in about
three years. Cattle do not eat it (Haines). For Bombay see Cke. e,

10. Arocoris, Nees. (Cke. ii, 967)

1. Apocopls vaginatus, Hack. in Oestr. Bot. Zeitsehr. 41 (1891), 8 ; Cke, ii,
967.—A. Wightii, Nees, var. vaginale, Hook. . in F.B.1., vii, 143.

Peseription : Cke l.e,

Locality : Gujaral : Ahmedabad, feld (Sedgwick !).— Kowkan Kalvan
(Weodrow). —5. M. Country ; Forests W. of Dharwar (Sedgwick !)— Kanara »
Halyal (Talbot 23781} : N. Kanara {(Woodrow).

Distribution ; Bihar, Central India, Deccan and W, Peninsula, Burma,
Ceylon.

11, Lorxorocox, Hack.

1. Lophopogon iridentatus, Hack. in Engl. and Prantl. Nat. PAanzenf. ii, pt.
i (1887), 22, 56, Monogr. Androp. 254, t. i. f. 14 Hook. [, in F.B.IL. vii, 149 ;
Cke, ii, 966.—Andropogon frideniagius, Roxb. Fl. Ind. i, 257.—Saccharum
irvidentalum, Spreng. Syat, i, 283,

Deseriplion : Cke, |, e,

Locality :  Khandesh :  Tapti, Bhusawal {Blatter and Hallberg 54571,
~=feccan :  Agricultural College compound, Kirkee (Bhide !} : Bapodi near
Poona (Gammie 15315!): Bowadhar near Poona (Garade!) ; Rahari (Nana
ABO D) Igatpuri (McCann 45721 ; Chattarshinji Hill, Poona (Ezekiel 1) :
Dicolali (Blatter 9620 !, 9510!); Jeur, Sholapur Dist. (Woodrow =5, 8
Country :  Dharwar, on dry gravelly uplands 2,400 fr., rain 24 {nches
(Sedgwick 3010 ).

Di.r.frr'e."m:i"m * Central Provinces, W, Peninsula.
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12, Arrupa, Linn. (Cke. i1, £956)

1. Aploda varia, Hack. in Monogr. Androp. 196, var. aristate, Ilack.
Loe. 194 : Hook, [. in F.B.L., vii, 180; Cke. ii, 956, comprefendens efian alii
rarfelales © Stapt, In Pl Trop. Alr, ix, 40; Haines pt. v, 1057, —Apluda
fata, Linn, Cent, i, 71 ; Schreber Beschr. . Gr. O3, t. 42 ; Beanv. Ag
Diathie Fodd., Grass. of M. Ind. 44, t. 2.—sdpnda GCrpflug, Beanv.
Explic. planches, 15, t. 25, fig, 5 (6 per crivrdmw).

As our Rombay specimens must be referred to the var, arisfafa and
Cooke's dezeription comprises also other varieties we give in the followin
diagnosis of the variety grisfafe, This must not prevent botal
paying attention to the possible occurrence of other varieties in the Presideney,

Deseriplion & Mostly annusl, branched (rom the base, Stems densely
tulted, ercct, 30-180 em. high, or geniculately sscending and often rooting
from the nodes, many-noded, terete, rooth and polished.  Leaves 10-45 cn.
by 4-15 mm., linear-lanceolate, loug- ated towards the base, almost
p._-tiul._-d, thpering upwards 1o a fine point, convolute in bod, then
flat, somewhar ti m welow, elabre
ﬁ;i].qr[nj_:h‘ halry, along the {
above, stonter
sheaths terete, tig
parting the flowering
lignules short, rounded
compound, p
shorter, ben
ovale LD Ov ul
preen or tinged wi
long, whitish. Sessile spil wiE, acnte, up to 45 mm. long.
Lower involueral glume chartaceous, Armer below, many-nerved ;. npper
involucral glume somewhat gibbous on the back, scaberulous on the keel
Lower Aoret : Valve oblong-lanceo ute, slightly shorter than the glomes,
3-nerved, plabrous; valviale linear-lnneeoiale, almost as long as the valve,
Z-nerved. Upper floret : valve 53'1 mm. long, 2-Ad (o bevond the middle, awn
np to 93 mm. long, very fine, with or without a distinet twisted column ;
valvule generally much shorter, obloog or broad-ovate, nerveless. Anthers
2:3-3'1 mm. long. Stigmas purple;, up o 45 mm. long. Grain about 1 mm.
long, Pedicels 2:3-3'1 mm. long, sparingly ciliate. Lateral pedicelled spike-
let 4-5 mm. long. (Glumes similar, subherbacecus, lanceolate, acute, many-
nerved ; lower wlume tather flat on the back, upper not orobscurely keeled
and not gibbous, Florets as in the sessile spikeler  but the upper not awned,

oth are male more or less reduced. Terminnl apikelet reduced to a short
striate glume, continuing the pedicel,

Localily » Gufarat > Broach (Chibber 1) ; Nadiad Farm {(Herb. Econ. Hot,
Poona 1) ; Surat (Gammie 164671, Cooke) ; Karu Roa, Cuteh (Blatter 37761) ;
Kala Pacham Island (Rlatter 3735 1) ; Garvi Dangs (Sedgwick !) ; Ahmedabad
{Cooke). —Kkandesh : Muravat, Tapti bank (Blatter and Hallberz 44311 3 N,
slope of Chansefi Hill {McCann A83!) ; Toranmal (McCann AS4 F) ; Munmad,
Ankai Hill (Blatter AlG!).—AKonkan : Dhapli forest (Roan !} ; extremely
comrmon throughout the islands of Bombay and Salsette (MeCann!) ; Bassein
{McCann 4480 1) ; Alibag, margin of water-works (Ezekiel l). —Decean :
Purandhar { MeCann 5005 [, Bhide !): Khandala, very common (MeCann 5284 1)
Diva Ghat (McCann AS61); Sholapur (D'Almeida AS7!); Igatpuri, very
common [(MeCann 43251, 4324 [); Panchgani (Blatter 53-35!, Bhide !, Blatter
arnd Hallberg B13221).—5. A Couniry : Dharwar (Sedgwick and Bell 4489,
2400 ft., rain 34 inches ; Londa [(Gammie 158511); Belgaum (Ritchie 824).—
Kawara - Holyal (Talbot 24951); Jugglepul {Talbotl); Kawarwad (Talbot
2246 1).

Disfribution » Socotra, India, Ceylon, E. Tropical Axia, Malaya, Australia,

Pacific Islands. M
Eises » A fairly good fodder grass, and readily eaten by cattle when young

{ Duthie].
13. Hesmagrtaria R Br. (Stapfin Fl. Trop. Arr. ix; 54)

Decumbent or ascending perennial grasses with branched, many-noded stems.
Leaves linear, conduplicate in bud, then flat, Ligules very short, membranous.
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Racemes compreszed, often curved, tips more o ess subulate from the slender
terminal spikelet ; rhachis not or thedily breaking up. Spikelets psendo-opposite
owing to the fusion of joints and pedicels, each par made up of o Sessile
{secondary) spikelet and the pedicelled companion of the sessile spikelet of the
cext lower node, Spikelets two-nnte on the tough or tacdily disarticalating
rhachis of spike-like, spathe-suppuorted racemes which terminate the calms and
their oiten fascicled branches, alike in sex and shape, or at least similar; joints
and pedicels fused into roughly semieylindrie internodes, hollowed out on the
inner face for the recept [ the sessile spikelet ; disarticulation at a right
apgle to'the rhachis or slightly obligue, tips of joints truncate, not hollowed oot
or appeodaged. Sessile spikelet o Florets 2, lower reduced 1o a barren valve,
upper bisexual, less,  Glumes e I or aubeguoal
2keeled, veryv 1 P
closing ‘up t
membranons, adher i
florel 2-perved, of upper
small, nerveless, Lodicnles 2, cu

Girain o dorsally stightly co embryo gbont § the [e

grain @ hilum conspicuous, punctifo 1 al, Pedicelled spikelet with more
elongated acuminate glumes, especinlly the termioal, the upper glume
mucronate or aristate,

Species about 8. Thron ut the warm countries of the Old Waorld, 1 also
in America, but probably introduced.

1. Hemarthria. glabra, comb. nov. Blatter and McCann., Holftbella
glabra, Roxb. Fl. Ind, ed. Carey fewartiria coromendeling, Steud.
Syn. i, 358, Rodfbodia compresia, i- Suppl. 114, var. genning, Hock.
Monogr. Androp. 286 Hook, f.0n F. B. 1. vii; 153, Roltballia compresaa,
Lino. £, Suppl. 114, poerfine ; Cke. i, 952, pariim. Hewmarilvic compressa,
Kunth Enum. i, 465, pariim.

A word of explanation iz requircd reganding the sew name. Haines in hixz
Botany of Bihar and Orissa, pt. VI (1924), 1061, mentions a species under the
aame of Hewmarifiria coonpressa, R, Br. and gives as synonym Keftbadfia conm-
gressa, Linn. [ which, in our opinion, is not vorrect. Semariivia compressa, R.
Br. Prodr, Flore Novie Hollandie et insulie Van Diemen, p. 207, represents only
partly Aolidellia compressa, Linn. {. Besides, Stapf in. Fl. Trop. Afr. ix, 55 has
separated Koftballia compressa, Linn, 1. var. fascicadada from the type and
desecribed it under the specific name Hewartbria fasciculata, Kunth Rev, Gram.
i, 153. He was allowed to vse this old name, because femarthria fosciculata
is the same plant as Hackel's var. fascicnlafn (Monogr, Androp. ?287.) As to
the species under consideration, it coincides with Hackel's Koffbedlia compressa
Lino. var. genning,  With this Sewmarthria compressa, Kunth Enum. {1, 465
aprees only partly and this name cannot, therefore, be adopted. There nre
only two names left which can be considered: Roftbellia glabra and
Hemarthria coromandeling. O these the former is the older and shonld, there-
fore, be retwined, but as the species is being transferred to the genus
Hemarihria, the plaot has to be called Hewmarthria glabra, nob.,

Deseriplion » A perennial grass. Stems creeping below, then erect, scandent,
1'5 to 6 m. long (Roxb.). Blade of leaf short, slowly getting narrower
upwards, but at the apex slightly obtuse; sheath at the nodes glabrous,
Racemes slender, compressed, 6-10 em. long, solitary or the upper ones often
fascicled. Spikelets 2-nate, 4-45 mm. lopg; callus 1 mm. long, obconical,
obtuse, glabrous. Sessile spikelets: Lower involucral glume brond, ovate
lapceolate, obtuge, at the apex emarginate or obtlusely bidentate, not in the
least acuminate, scarcely constricted below the apex. Pedicelled spikelets :
Pedicel adpate. Gluines acute or subacuminate.

Localify ; Sind: Bughar, Indus River {Blatter and MeCann DEGI ) ;
Mirpor Sakro (Blatter and MeCaon D662 ). Gujarat: Kaokaria Tank,
Ahmedabad (Sedgwick !}.—Ahardesk : Tapti, Bhusa®al N, E. (Blatter and
Hallberg 5495 1).—Aanara : Sirsi to Siddhapur (Hallberg and McCann A781).
We have not included the localities mentioned by Cke. i, 552 as some of his
specimens might belong to another species.

LDistribution : We do not know of any definite record as to the distribution
of this species. Hooker f. calls it common in India., Hackel gives Bengal,
Sarampur, Punjab, Nepal, Ceylon, China. Duthie says it oceurs in moist

nens 3. Sligmas laterall

bl

<00
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places in the plains, and at'low elevations on the hills of N. India, and
extends to Austrs It would apparenily be correct to say that this plant is
found all over India and Cevlon, We are not so sure about Australin. i

The question now arises whether Hewardivia fascienlafa, Kunth occurs in
the Presidency. Wight, Roxburgh, Hook. . and Duthic mention it for other
parts of India and Daothie found it in the same localities where he gathered the
previous species, but we have no reliable Information at hand to say that it has
been found in the Bombay Presidency, [In all probability it does cecur in our
parts. In order to help botanists to clear up this pomt we add Stapi’s .Li.__.u_'_.u-_
tion and synonymy of A. fuscienlata, Kunth, At the same time it will be g
to remember what Hackel says under Aoftdedffa compresse, Lino, §.: ' 58
oulde polymiorpha ; varictales sequentes in specinunibus fypicls salfs Jfslincl
e &f rpse il voriahiles, wf nullus earmm charvaclerimn coritans, lorweegne
imfermedice  Treguentes.'

Hemarthela fasciculata, Kunth Rev, Gram. i, 153, and Eoum. i, 465: Hack.
iz Mart, Fl. Brag, I, iii, 514, t. 72, g, 2.—H. copensis, Trin. Androp.
in Mem. Acad. Petersh. 6 me sér, ii, 248. —Rotibetlia compressa, Linn. f. var.
fascicalaia, Hack. Monog. Androp. 286 : Hook, f. in F.B.1. vii, 153 ; Rofifdadlia
compressa, Linn. . Cke. ii, 852, parfiii.—Kottbedlin fasciculale, Lam
Ilustr. 1, 204 —Lodienlarfe fascienlata, Link. Hort. Berol. i, 6..- Lodicnlaria
b'=fﬁ;f’-'f-"5. Nees Fl. Afr. Aunstr. 128 —Lepturus fascicnlata, Trin. Fund. Agrost.
123,

Leseriplion : A perennial grass. Stems erect or more often ascending,
sometimes from a long decambeot rootmg base, usually braoched, 30cm. to
1I"5m. high, many-noded, compressed, glabrous. Leaves linear, gradually
tapering, acute, very variable m length and width, upto 23em. by 4 mm ;
sheaths shorter or the lower longer than the internodes, compresged, keeled,
often ciliate towards the mouth, otherwise glabrous or almost so; ligules
membranous, very short, ciliate. Racemes usually fascicled, straight or
curved. tapering to a slender point formed by the terminal spikelet, ultimately
more or less fragile. Sessile spikelet lioear-oblong to obleng, from a short
obtriangular meare or less conspicnous glabrous callus, 4-5'5 mm, long, wlabrous.
Lower glume coriaceous, opaque, usually more or less constricted below the
obtuse entire or emarginate, 2-kesled and very narrowly winged tips, smooth,
intracarinal nerves about 7 ; 11[!.7;101‘ broadly oblong-lanceolate, acute, men-
branous except at the hardened tip, 3-nerved. Lower floret : Valve oblong,
subobtuse, distinctly shorter than the glumes, 2-nerved. Upper floret : Valve
slightly shorter, ovate-oblong, obtuse, nerveless. Anthers 1-5-2-3 mm. long.
Stigmas about I'5mm. long, laterally exserted. Grain oblong, dorsally com-
pressed, about 1'5 mm. long, reddish ; scutellum exceeding half the length of
the grain ; hilum punetiform, subbasal. Pedicelled spikelet similar in sex and
shape to the sessile, but slightly longer, with the lower glume more acuminate
aud acute, and the upper sharply mucronate, the mucro somewhat exceeding
the lower glume,

Listribution » British E. Africa, Mozambigue District, throughout Africa in
the Mediterranean region (Stapf), India, America, probably introduced,

14. Maxisuris, Linn. £ "

Species 1.—Throughout the tropics.

1. Manisuris granularis, Sw. Prodr. Veg, Ind. Oce. (1788}, 25; Beauv. Agrost.
t. xxi, Fig. 10; Roxb. Pl. Corem, il, 11, t. 118: Mart. and Eichl, Fl. Bras, ii,
2, L. 46 ; Hack. Monogr. Androp. 314 ; Duthle Grass. N. W. Ind. 18, Faodd.
Grass, N. India. 20, t. 46; Hook. i. F.B.I, vii, 159; Cke. ii, 555 ; Stapf Fl.
Trop. Afr. ix, 57.— M. polystachya, Beauv. F1. Owar. et. Ben, t. Td.— Cenchsns
granwloris Lino, Mang ii, App. 575.—Hackelochlor prannlaris, O, Kize, Rev.
Gen. Pl i, 776. =&z grannlaris, Skeels in U.S, Dept. Agr. Bur. Pl
Industr. Bull. 282 (1913), 20.

Localily ¢ Gufaral @ Charodi (Gammie 1653 1).—Ronkan ; Wada Taluka
(Ryan 66¢ 1) ; Mulgaum in Salsette, open grass land (McCann 3542 !i.-—ﬂsa.‘«tu :
Poona {(Wocdrow ! Cooke) ; Deolali (Blatter and Hallberg 45521) + Igatpuri
cMcCann 4573 1) ; Railway line, Kirkee to Poona (Garade 5231 !y Chattar-
(hinji HH1, Poona (Ezekiel!); Khandala (Woondrow), behind Hotel

Y
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{MeCann SH10 13, behind Duke’s Nose (MeCann 9393 1), =5, M. Counfry & Dhar-
war (Sedpwick and Bell 41461, Woodrow), 2,400 ft., rain 3 in.; Kuput
Hill, Dharwar District (Talbot 2323 1), —Kungra @ Halyal (Talbor 17331,
2385 1.

15. Perrornorus, Desv. (Stapi FL Trop. Air. ix, 55

Annupal or perennial short grasses with slender, much-branched, rarely
simple stems. Leaves linear, narrow, conduplicate in bud, then flat; ligoles
short, membranous. Ruacemes much compressed, rather slender, sivaight or
curved, very conspicuounsly dorsiventral. Spikelets pseudo-opposite owing to
the fusion of joints and pedicels, each pair made up of a sessile (secondary)
spikelet and the pedicelled companion of the sessile spikelet of the pext lower
pode.  Spikelets 2-nate on the rhachis of spike-like, spathe-supported racemes
which terminate the stems and their branchwes, different in sex and shape.
Joints and pedicels fused into somewhat stout internodes, convex on the back,
hollowed out on the inner face for the reception of the sessile spikelet ; disarti-
culation at a right angle to the rhachis, tips of intermodes truncate with two
coneavities corresponding to the next upper seszile and the adjacent pedicelled
gpikelet, Sezsilespikelet dorsally much compressed.  Florets 2, lower male or
neuter and then with or without a valvule, upper bisexoal, awnless., Glumes
equal or the npper shorter ; lower corinceous, transversely rugose or muricite,
conspicuously winged from the keels, upper memiranous, immersed in the
cavity formed by the joint and pedicel, usually 3-nerved, keeled, often in-
distincly. Valves hyaline, nervelsss or 2-3-nerved. Walvule, if present,
hyaline, nerveless or 2-nerved. Lodicules 2, cupeate. Stamens 3. Stigmas
linear, laterally exserted low down. Grain oblong ; embryo egualling the
grain. Pedicalled spikelet male or neuter. Lower glume coriaceous, smooth,
gsvmmetrically or unilaterally winged, upper variously winged from the keel.
Florets ns in the sessile spikelet but male or barren.

Species 5.—India (4} and Tropical Africa (1),

I, Lower involucral glume 2—aristate

1I. Lowerinvolucral glume with a simple awn

or acuminate.
1. Lower involucral glome broadly ovate,
acuminate {not awned) wer 2u P aruminains.
2, Lower involueral glume lanceolate with a
slepder seabrid awn z e 3 P Talbols,

1. Peltophorus divergens, comb. nov, Blatter and MeCann.

Roltballia divergens, Hack., Monogr. Androp, 203 ; Lisboa in Jour. Bom,
Mat. Hist. Soc., vi (1891), 195; Hook. f. in F. B. 1., vii, 155 ; Cke. ii, 953,

Description : Cke, 1. c.

Localiey : Konkar : Trombay (MeCann A71!).—Deccan ;. Mahableshwar,
4,500 ft., rain 270 inches (Sedgwick and Bell 4560 !, Lisboa); Panchgant
{ Biatter and Hallberg B1252 1, B1250 [, B1253 !, B1286 |}, behind the Tableland
on rocks {Blatter 3305!) ; Satara (Lisboa) ; Lonavia {Bhide 1) ; Khandala
&‘L‘L"mmw}, Saddle, very common all over {McCann 9616 1).—5. M. Couniry :

mboli Ghat {Talbot 4305 ") ; Belgaum (Ritchie 808, B27).—Auanuara : Castle
Rock, 1,800 Ft., rain 300 inches (Sedgwick and Bell 42051), Karwar (Talbot
3171 1y.—Usually growing on rocks in tufis.

ANopfe. The spikes are very brittle when dry and always fall off.

Distribution : W, Peninsula,

2, Peltophorus acominatus, comb. nov. Blatter and MeCann.

Roltbellia acuiminatfa, Hack. Monogr. Androp. 201; Hook. f. F B. L vii,
155 ; Cke. ii, 953,

Description : Cke. 1. c.—We have examined Talbot's specimen No. 1201 and
found that the lower involucral glume is much longer than 8 mm. (1/3 in.)
going up to 10 and 12 mm.

Localily : Konkan : Marnm%an (Talbot 25721, 1201} ; Vasco da Gama (Herh,
St X, C. 9485 1) ; Malwan (Woodrow). —Aamarg :  Karwar (Talbot 31711,
2539, Hallberg nnd MeCann A75!, Lisboa): Katgal {Hallberg and McCann
G534 1) ; Castle Rock (Bhide!]).

Piistritution » W, Peninsula. Hooker ., but not Cooke, mentions also the
Deccan Peninsula collected in by GG, Thomson.

1. P divergens.
:
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3. Pelophorus Tatbotl, comb. nov. Blatter and MeCann,— Koffdallia  Tulbeti,
Hook. f. in ' I3, I, vii, 155 ; Cke. i, 954.

Deseription » Cke, 1, ¢,

Locality : Konkan : Vasco do Gama (Bhide ) ; Marmagoa (Talbot 2572 1).

Listvibnition : Bo far only been found in Goa.

16, Lasiorus, Boiss, (Stapf in Fl. Trop. Afr. ix, 60)

Perennial, more or lezs branched and woody below ; brauches oiten in dense
fascicles, intravapinal. Leaves linear, convolute or Aat, bard : lignle a fringe
of hairzs, Racemes si'kv-villonzs, Spikelets usaally 3-nate, rarely 2-nate, on
the more or less fragile thachis of villons spile-like racemes which end the
stems and branches (i any) .uul are supported by or exserted from often
spathaceous sheaths, if 3-nate 2 sessile, the sessile different in sex from, but
similar in shape to, the pedicelled | rhachis nodes bearded all vound ; _]ull:l.‘-
and pe sdicels linear, the latter more slender a: 'u] N]1LJT T, |:J'I‘r|_l*-_nl.1_ the jolnts if
2 sezsile spikelets be present, otherwize approx , buf nol contiguous and
parallel to one of the sides of the joiat ;
rhachis, sci i at the tips.of the mr ts subo
;P:ku.ht*- if 2, one oo each side of the D JI\._I wit

lorets 2, lower male, upper bisexopl, aw

longer, subcoriaceous, fiat on the h-.c: 3 KB
2-dentate, densely ciliate, uppsr
hyaline, 3-nerved. Valvules hy
3. abhgmas linear, laterally e % ¢, siightly do .
pressed, embryo half its length, Pedicelled spikelet similar to the se -a:le bus
with an indistinct giabrons callus and with both floréts male or more or less
reduced.

1.  Laslurus blrsuius, Boiss, Diagn. ser. 11, iv, 146 ; Stapf Fl. Trop. Afr. ix,
6. —Saccharum Afrsatune, Forslke. Fl. Aegypt.—Arab, 16, —Aoffdmliia hirsula,
Vahl Symb. i, 11; Hack. Monogr. Androp. 311.—=Sschawum mastrucalum,
Trin. in Mém. Acad. Petersb. Gme. s&r, 1, 295.—/lschamnme hirswdon, Neeg in
Schimp. Pl. Arab. Fel. No. #91.—Colorrfachis fivsufa, Brongn. apud Dene. in
Aun, Sci. Nat, ser, 2, ii, 13.—Efonnrus firsnins, Munoro aped Benth. in
Journ. Linn, Soc. xixv, 68 ; Boiss, Fl. Or. v, 466 ; Hook. f. in F.B.1. vii, 162 ;
Che. 1, 973,

Lescriplion : Che. l.c.

Localify » Sind : Karachi (Bhide!) ; Sehwan to Laki, foot of hills (Sabais
BG13!) ; Umarkot, sandy plains (Sabnis BO40 1),

Dsirvidufion : Nubia, Egypt, Brit. Somaliland, Arabin, Afghanistan,
Baluchistan, Punjab, Sind, Rajputana.

17. Ervowuvrus, Humb. and Boapl. (Stapfin Fl. Trop. Afr. ix, 62)

Usually perennial, ceespitose, aromatic grasses. Blades of leaves flat or
folded ; ligules very short, membranous. Racemes erect, joints strongly
compressed, uzually villous, tips oblique, not appendaged. Spikelets similar,
usually awnless, differing in sex, 2-nate, one sessile, the other pudicelled, on
the articulate fragile rhachis of solitary spike-like racemes, the cessile deciduous
with the adjacent joint of the rhachis and the pedicel. Florets 2: Lower
reduced to an empty valve, upper bisexual in the sessile male, rarely barren, in
the pedicelled spikelel. Glumes equal: Lower subcoriaceous to herbaceous,
often S-toothed or 2-fid, rarely awped, dorsally fattened, 2-keeled, usually
with fine filiformed transparent balsam ducts close to the cihate or penicillate
keels ; upper membranous, lanceolate, acuote, rarely awned. WValves hvaline,
awnless, Valvule obsolete or absent. Lodicules 2, cuneate. Stamens 3.
Stigmas laterally exserted.  Grain oblong, domsally compressed ; embryo about
half the length of the grain.

Species about 15.—Tropical and subtropical regions of both hemispheres.

1. Elyonurus Reyleanus, Nees ex. A. Rich. Tent, Fl. Abyss, ii, 471 ; Hack
Monogr. Androp, 343; Hook. f.in F.B.L vii, 161 Duthie Grass. N.W. Ind.
17, and Fodd. Grass. N. India 28, t. 54; Cke. ii. 872 Stapf in Fl
Alr. ix, 65.—E. Griesebachif, Schmidt, Beitr. z. FL l‘..npverd. 154.— Raize-
durpia Schimperd, Steud. Nomeoecl. ed. ii, 439.—Koltbeilia eleganiissima,
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Hochst. ex. Steud. Syn. PL. Glum. i, 365.—Androporon elepaniissimus, Steud,
Syn. PL Glum. i, 3d—cdndropogon Oriesedackid, Stenud, Sy, PL Glum, §, 365,
Dezeriplion : Chke. Lo, k
Locality 2 Stwef 2 (Woodrow ). —Gnfaraf ¢ Bhodic Maka, Cutch (Bltter
3747 1) ;: Bnuj, Cutch ( Blatter 3785 1) ; Rajkot, Kathiawar (Woodrow).
Distrifwtion : Upper Gangelic Plain, Kajputana, W. Peninsula, Arabia,
Somaliland, Eritrea, Abyssinia, Sudan, Nubia, Cape de Verd Islands.

18, Rorrpomnria, Lion. . (Stapf. in Fl. Trop. Afr, ix, 72)

25, often with stilt-roots [ the lowest nodes,
irly npwards ] inenr-lancenlate,
g, short. Rocemes dorsiventral, with the spike-
lly. Spikelets 2-pate on the nodes of the very
» periectly glabrous spike-like racemes which
, in the Jnutt nge spathe-supported, different
colour and nery 1 of the uppermost

Annual, uszally coars
more or less brane
rather wide ;
letx placed
fragile 1l
end the s

pairs whi 2 » homomorphons ar asingly reduced
forming t ally flattened bhelow,
widely cu raped and Elow 1 nore oF jess completely fused
wiil alot | > : &pikelets pale, triangular
in t rith the basetof the adjacent
joint rom the centre of which protrudes o
knob Atting - w of the next lower joint, the whole
plexus g together. Floreis 2, lower male, npper bisexosal, .awnless
Glumes equal: Lowsr corinceous, flat on the back, with very narrow inflexed
marging, 2-keeled upwards; apper boat-shaped, keeled upwards, acute.

Valves hvaline, 3-nerved. Valvules as long or almoest as long as the valves,

hyaline, Z-nerved Lodicules, 2, cuneate, Stamens 3. Stiemas suberect or

shortly laterally exserted above the middle of the spikelet. Grain broad-oblong

or ellipsoid, dorsally compressed ; hilum large, suprabasal ; embryo almost as

long asthe grain, Pedicelled spikelet similar to the sessile, but more compressed,

green, strinte, with two male florets, or smaller and more or less reduced,
Species 2 or 3.—Tropics of the Old World.

1. Roltboellin exallata, Linn. f. Suppl. 114 ; Roxb. Pl Corpm. t. 157 ; Fl. Ind.
i, 35 ; Duthle Grass. N.W. Ind. 17; Hack. Monogr. Androp. 203 ; Hook. I.
in F.B 1. vii, 156 ; Cke. i, 855.— K. exalfala, var. Fennina, Schweinfl, in Hohnel
Dise. Lakes Rodolf and Stefanie, ii, App. 352 =&, exaltala, {. arundingcea,
Hack. in Bot. Soc. Brot. v, 215.— /. arundinacea, Hochst, ex A, Rich. Tent.
Fl. Abyss. i, 444.--Slegosia cochinchinensis, Lour. Fl. Cochinch. 51.—Stepasia
exaltata, MNash in Amer. Fl. xvii, i, 84.

BDegeription : Cke, l.e.

Locality : Konkan : Dohe forest, Thana Dist. (Byan 711 1).—Deecan
Agricultural College Farm (Herbh. Econ. Bot. Poona ) ; Poona (Bhide !, Cooke,
Woodrow 2!) ; Purandhar 4,000 ft. {McCann 5591 1).—5. M. Country : Dharwar,
in feld (Sedgwick 5468 1) —Aasare ; Hattikeri, near Karwar (Hallberg and
McCann AT4 1),

Listribution : India, Andamans, Ceylon, China, Malayva, Australin, Africa.

var. robusta, Hook. f. in F.B.1. vii, 156,

Deseriplion : Leaf-base more cordately confluent with the sheath. Spikes
stouter below, slender above the middle. Spikelets in upper half distichously
imbricate, longer than the joints, fertile nearly to the tip  Pales of upper floral
glume auricled at the base.

Lacality : Poona (Woodrow). —We have not seen this plant,

Distribulion : Malabar, Palamcolta.

19, Ormivrus, Geertn. partine; K. Br.  (Stapf Fl, Trop. Afr. ix, 74)

Annual (?) or perennial, sometimes very coarse grasses, usually much branch-
ed upwards, Leaves linear to lancenlate, short to very long, conduplicate or con-
volute in bud, then Aat ; ligules very short, membranous. Racemes dorsiventral,
Spikelets solitary on the nodes of the fragile rhachis of slender cylindric spikes
which end the stems and their usually fascicled spathe-supported branches,
their pedicelled companions suppressed or rudimentary and very minute and the
pedicels completely fused with the joints, both forming together a deeply
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hollowed-out evlindric receptacle | L1i$:n|‘tscl:1rlfilu1| of the internodes at .'.- .n-.;u:-h.[.
angle or slightly obligue to the rhnchis, their tips hollowed out. Hessile ,-‘!'-*: :
lot with @ very narrow callus which is fused with tive base of 1I‘._-: intertode 1k
& rim from the centre of which pretrudes a small knob fitting uto the hollow
of the next lower internode, the whole plexus falling together,
fower male or nenter, upper bisexual, awnless. Glumes equal : L
ceons, flat or subconvex on the back with very narrow inflexed margin: 1
nerved with a transverse wroove at the base, upper boat-shaped, hyaline,
obtuse.  Valves hvaline, 2-nerved or nervelezs,  Valvales simiiar Lo ihe 'n".lI] W ::-
Lodicules 2, cuneate.  Stamens 3. Stigmaos short, laterally exserted, Girn
oblong, dorsally slightly compressed ; embryo 174 the Jengih of the 1
Species about 4.—From the Sudan throagh tropical Asin to .-"L}'.x
Stapf has deseribed the species Opfinrns sregrapiiplins which lorms | [
. corybasus, Hook, 1. in F.B.L vii, 160 (oot of Goettn. f. and nob of
Rotthatlic corymbosa, Linn, £.). What isleft over of Hook, ['s 0. cor)
alter the separation of &1, wregaplypling has
[. Leaves ensiform, very hairv, Robwust, 1 518 m.
I1. Leaves linear, labrous, Slender, 0°6-1"2m. ... 2,

(AR

; 0. megaphyllus, Stapf in Haines Bot. Bihar and Oriz=a pl, 'V (1524}

1055, — O phinrus coryaeboses. Hook. £, in F.B.ILL vil, 160, pardéme (o Goertn. LL);
Che. ii, 951, pariim ; Hack. Monogr. Androp. 357 l.."'-'tr.r'i"n'll.'.l"l.

Drecerigfion : A large stont prass, 1'5-1'8m. high, wvery leafy to the top.
Leaves narrowly ensiform, taperng from base to apex, upper 10-18 mm. wide,
fower much wider, flat, very hairy as are the sheaths, but more or less glabres-
cent with ape, hairs with small tubercle bases, marsing U_f sheath hirsute,
Spikelets 2—f mm., slightly shorter or longer than the joints, in very numercus
peduncled spikes 7:5-10 em. long, from the leaf-axils. Peduncles 7-5-12*5em.,
sheathed at the base, finally far exserted, each solitary vn a branch with a vill-
ous node, often meniculate at the node.  Sessile spikelels ;. Glumes 4 ¢ Lower
involueral glume oblong, glabrons, with rounded tip, smooth or with few lines
of small pits, not becoming recurved, sometimes bearing a small appendage.
Upper involucral glume white, becoming inclined forward, quite free from Lhe
rhachis when the spikelet opens. Pedicelled spikelets ; the lowest are some-
times free at the top and bear a small brown free appendage.

Locality - We have not been able to examine all the specimens which were
formerly put under 0, corpmnbosus, Flook. f. and we are, therefore, not in a
position, to assign any specimen to O. megapiyling, Stapf.

Pistribution ; To make a definite statement all the herbarium material of
0. corymbosa, Hook. f. would have to be examined.

2. 0. corymbosus, Geertn, . Froet. iii, 4, t. 181 . 3 a (Ophinros) ; Haines
Fl. Bihar and Orissa, pt. V (1924), 1058 ; Aoftbellfa corymbosa, Linn, £ Suppl.
114. =0, corymbasa, Hook: f in. F. B. 1. vii, 160, parfim; Cke.ii, 951,
frariim.

Drescription : Perennial, Stems very numerous, glabrous, erect, slender,
0612 m. high, bulbous at the base, the bulbous bases connected into n
horizontal rhizome, Leaves linear, glubrous, up to 5 mm. broad, margins
minutely tubercled at base, the tubercles bearing cilin when young. Spikes
very slender, 5-12:5 cm. long, sometimes ending in a small tail like that of a
rattle-snake (Haines), spikelets 2-5 mm. long, equalling the joint. Lower
involucral glume of sessile spikelet glabrows, with many longitudinal lines of
small pits, narrowly oblong, tip rounded, finally recurved,

Locality : Deccan : Deolali (Blatter and Hallberg 4364 1) ; Nasik Road
{ Blatter 9624 1) ; Talegaum (McCann !).

20. CeerorruacHIS, Brown. (Stapf in Fl. Trop. Afr. ix, 78)

Mostly tall, coarse, perennial grasses, much-branched upwards. Racemes
with the sessile spikelels which are often imbricate, placed anticously and
pedicelled laterally, Spikelets 2-nate on the nodes of the fragile rhachis of
slender, more or less compressed conspieuously dorsiventral spike-like racenmes
which end the stems and their usually fascicled, spathe supported branches
different or very rarely alike in s=x, similar in shape or the pedicelled more or
less or very much reduced ; joints and pedicels similar or the latter more slender,
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linear to cuneate or subclavate, dorsally compressed, glabrous, contiguous or
pearly so; disarticulation of the joints at a right awgle to the rhachis, their
tips more or less hollowed out, with or without an car-shaped appendage.
Sessile spikelet dorsally compressed, the narrow trapsverse callus fused with
the base of the adjacent joint and pedicel into an obscure rim from the
centre of which protrudes a knob Atting into the hollow of the next lower
joint, the whole plexus falling together. Florets 2, the lower usoally reduced
to the valve with a small valvele, always oeuter upper bisexual, awnless,
Glumes subequal ;| lower tlat or slightly convex on the back, smooth or
variously sculptored, with narrow indexed margins, 2-keeled unpwards and
more or less winged from the keels, obtuse or emarginate, very faintly nerved ;
ppper chartaceo kewled, acute, 1-3 nerved. Valves hyaline, of lower Horet
Z-nerved or nerveless, of upper 3-1 nerved or nerveless. Valvule hyaline, similar
to the valve, 2-nerved or nerveless. Lodicules 2. cuneate. Stamens 3. Stigmas
shartly lateraily exserted. Grain oblong, dorsally compressed ; embryo about
half the length of the grain, Pedicelled spikelet very varied, similar to the
sezsile or more or less reduced or rudimentary, male or neuter, very rarely
bizexual.
Species about 12.  Tropics of both hemispheres,

1. Cwlorchachis Clarkel comb. nov. Blatter and MceCann., Kofifellia
Ciarger, Hack. in Oestr. Bot, Zeitschr. 41 (1891), 8 ; Cke. ii, 5. Softbeliia
gibdosa, Hack. ex Lisboa in Journ. Bomb. Nat. Hist. Soc. vi. (1891), 195,

Lazality : Kan : Bireny (Talbot 2520 !, 2002) ; Jugglepet (Talbot 1566!)

Distribution : Chote Nagpar, W. Peninenla,

*

| 7o be conlinmwed)



THE MOGHUL EMPERORS OF INDIA AS NATURALISTS
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HY
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Part 11
(WEith fowr plates)
(Contizued from page 861 of Vol. XXX

Mawy I . I e Sp— - aa '
IERE WILD AS55 (Jguis onager INaickes)

According to Abul Faxl * the Wiid Ass was hunted in the Sarkar
of Tattah {Sind). He gives an account of a hunt by the Emperor
Akbar (cirea April, A0 1571) which took place st Harhiri near the
Rivar Sutlej(in the Punjab) as follfvs : “ The sconts baving reported
that there was @ herd of wild asses (Gerihar), the sovereign proceed
ed to hunt them attended by three or four special huntsmen. When
he came near the plain, he dismounted and proceeded on foot,
At the first shot he hit an ass and the rest of the herd fled far away
at the report of the gun. That Divine World Hero took his piece
in his hand and proceeded rapidly on foot over the burning sand
attended by the same three or four huntsmen. He soon traversed
the plain and came up with the herd and killed one after the other
with his gun; he continued to follow them up and on that day he
shot thirteen wild asses. Whenever he killed one #he others went
farther off than at first (before).” The chronicler tells us that
Akbar followed this herd till thirst brought about such exhaustion
that he lost the power of speech.

One of the items appearing on the list of game shot by Jehangir
in the course of a gamargak hunt at Girjhiak (in the neighbourhood
of Kalpi?) is “ten Wild Asses". = By the Emperor’'s orders the
largest and strongest of these was weighed and found to be
9 maunds 16 scers equal to 76 Persian ( Fifared7) maunds (equivalent
to 3244 1bs.). Regarding the qualities of its flesh as a table delicacy
Jehangir observes : * Though the flesh of the wild ass is lawful
food (halal) and most men like to eat it, it was in no way suited
to my taste.'

Ter YAK (Hos prunniens)

Abul Fazl mentions® that this animal was found in the northern
mountainous parts of the Subah of Kumaon. Further on he
describes the animal as follows: *The Yak approximates
to the domestic cow, but of its tail is made the ' dwfas’ or fringed
tassel and many they join together.”

* Ain, vol. it, p. 838, TJeh,vol. i, p. 83w, vol, i, p. 280,
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Jehangir records ' that one day two Yaks out of the offerings
of the Zamindar of Tibet were brought before him and regarding
these he observes: * All the limbs are covered with wool which
properly belongs to animals in a cold country. For instance the
Kang gout (Ibex) which they brought from the country of Bakkar:
(Sind} and the hill country of the Garmsir { Afghanistan} were very
handsome but hod little wool, and those that were met with in
these hills ( Tibet), on account of the excessive cold and snow are

covered with hair and ugly. In form and appearance thev (the
Vaksy closely resemble the buffalo.”
Jehangir is here doubtless, differentiating between the closes

haired Ibex of the Sind Hills and its congener the Himalavan Tbex
of the hig
F,

hoaltitudes of the Central Asian region,
to - Blanford the Yak in the wild state is only found
ihan limits in Northern Ladak in the neighbourhood of
ang Chenmo.  Hodgson deseribed it as oceurring in the northern
region of Nepal in the immediale vicinity of the snows. It is
possible that the Subah or provinee of Kumaon in Akbar's day
extended into Tibet which was a dependancy of the Moghul
Empire.

Ol

TuE WiLn Burraro (Sos bebalus)

Babur describes ® the animal thus: “ It i5 much larger than the.
common buffalo. Itz horns go back like thuse of the common
buffalo, but nof so as to grow into the flesh. Itisa very ferocious
and destructive animal.”

Babur's view is upheld by Blanford and by most sportsmen of
the present day that the wild buffalo is by far the most savage
and the boldest of Indian Bovida.

The habitat®of this beast at present is mainly Nepal, Assam,
Bengal, Orissa and certain portions of Central India where it is
locally distributed. In Akbar’s time, according to his historian?
wild buffaloes were numerous in Oudh. ** When the plains are
inundated,” he informs us, *the animals take to high ground
where people find sport in hunting them. Some of the animals
remain all day in the water and only at night approach the dry
ground and breathe in freedom."

According to the same author * various methods were employed
in hunting the wild buffalo, the commonest being to decoy a bull
by means of a tame cow on heat and to entangle him with nooses
slipped round his legs by hunters lying in ambush.

MousTaixy Surer (Oorial or Burkel ?)

Jehangir recocds ® that in the course of two Oamargak hunts,
one at Girjhak and the other at Nadina {somewhere in the neigh-
bourhood of Kalpi ?) one hundred und eighty mountain sheep were
killed. The Emperor ordered a large ram to be weighed and it
came to 2 maunds 3 seers (Akbari) equal io 70 Persian (Vilayeti)
maunds which would be equivalent to 71} 1bs. It will be noted that
the Moghul Emperors invariably appraised their game by weight,

A fbid., vol. 11, p. 151, £ Babwr, vol. i, po 211, * Aim, voli i, p. 125,

YA, vol 0, p. 293, Fdeh,, vol. i, p. 83
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only in a very few iustances is any attention paid to the length of
horn and other dimensions so dear to the heart of the modern
sporisman.

Continuing on the subject, Jehangir observes: 1 have fre-
guently heard from hunters and those fond of the chase that at
a certain regular tme a worm develops in the horn of the
mountain ram, and this canses an irritation which induces the
ram to fight with its hind, and that if he finds no rival he sirikes
his head against a tree or rock to allay the irritation. After
inquiry it seems that the same worm appears in the horn of the
female sheep, and since the female does not fight, the statement
is clearly untrue.”

The reference no doubt is to the larva of the parasitic fly Hsfrus
pvir L. which occurs in sheep causing the well-known giddiness.

THE ' Ranc' or leex (Capra sp.)

Jehangir * thus describes an ibex shot and brought to him : * It
is like a mountain goat and there is a difference only in its horns.
The horns of the * Rang ' are bent (backwards) and those of the
goat (obviously meaning Markhor) are straizht and convoluted."

In regard to 24 ibex which were captured alive in the course of a
Qamargal hunt near Kabul, the Emperor observes®: * I had never
till now seen a Kang antelope alive, [t is in truth a wonderful
animal of beautiful shape. Although the Black-buck of Hindustan
looks very finely made, the shape and fashion and appearance of
this antelope is guite a different thing. They weighed a Rang
and it came to 2 maunds 10 seers (Akbari)(equal to 774 Ibs.). The
Rang although of this size (i.e, heavy) ran so that 10 or 12
switt dogs were worn out and siezed it with a hundred thousand
difficulties.” g

Jehangir describes his experiment of crossing the ibex with a
Barbary goat in the following terms. The translation speaks ol
the former animal as ** Markhor " but from the sketches of the goats,
both parents and hybrids, made at the time (A.D. 1619) under the
Emperor's orders it is apparent that the ibex and not the markhor
was the species experimented with. Says Jehangir,® ** At Ahmeda-
bad 1 had two markhor(?) goats. As 1 had not a female in my
establishment to pair with them, it occurred to me that if I could
pair them with Barbary goats which they bring from Arabia,
especially trom the port of the city of Darkhar* young of their form
and gualities might be obtained. In short | paired them with seven
Barbary ewes (she-goats) and after six months had elapsed each of
the latter had a young one at Fatehpur. There were four females
and three males very pleasing in appearance, of good shape and
good colour. In their colour, those kids which resembled the male
were dun coloured with black stripes on their backs. .. . Of
their liveliness and laughable ways and their manner of gamboling
and leaping what can be written ? Some of their ways are such
that the mind derived nncontrolled pleasure from looking at them.

. When one month or even 20 days old, they would leap

S Jeh., vol, 1, p. 109.  * Jbid., p. 121, 2 fbid., vol. ii, p. 88,
+ he ancient Dhafar oo the south eoast of Arabia, known as hii.rhm.

A



Journ., Bombay Mat. Hist. Soc.

.

i NTLGAL
o bl | {Frone a Moghn! painting in the Prince of
Ll Wiles Muscine, Powmbay, )

SEETCHRS OF INEX-GOAT HYBRIDS (SEE ' IBEX ')
{Painted a.n. 1619 ; collection of M. Demotte, Paris,
£y courfesy af the Publishers ' fodion Painfing
nundeyr the Mophnls,'— Percy Browon.,



Journ., Bomhbay Nat. Hist. Soe.

U s o g A
MALLAKD AND NIGHT WERGN (Puainted A.p. 1630 ; Album of Prince Dara Shikoh; India Office Library)
By conrlesy of the FPablishers, 'fudian Painfing under the Moghuls.'— Fercy Brown.

- -
3 - # -



MOGHUL EMPEROKS OF INIDIA A5 NATURALISTS a7

apon high places and throw themselves on the ground in a w ay that
if any other but a kid were to do so, not one limb would be left
entire. As it pleased me [ ordered them always to be kept near
me, and I gave each of them an appropriate name. | am much
dellghted with them and pay much attention to bringing togethes
markhér (ibex) males and well-bred she-goats. 1 desire to have
many young ones from them that they may become welli known
among men. After their young shall have paired, most probably
more delicate ones will be obtained. One of their peculiarities is
that ordinary kids, immediately they are born and until they hegin
to suck, m; ke a great bleating, whilst these on the contrary make
no sound and stand guite contented and without wailing. Perhaps
their tlesh would be very pleasant to the taste,’

Lhe agility of the ibex appears to have particularly sxcited the
Emperor's amazement. He mentions' in regard 10 a tame ibex
fawn eight days old that © it jumped down from the terrace of the
palace which is 8 gaz (20 it.) in height on to the oround and bezan
to leap about, no sign of injury or pain being perceptible in it."

It is interesting to compare Jehangir's ibex-goat hybrids in the
plate here reproduced with the photo illustrating a similar cross
which a Jp'..:u:.;l W ;L'tl a note by Col. A. . Ward on page 519 of vol.
xxxi of the Society's Journal.

Ter Mangaor (Capra falconeri)

[ have no doubt that the animal referred to as * Mountain Goat '
in Jehangir’s memoirs is no other than this. The Emperor
mentions that as compared with the KXang (ibex) whose horns are
bent backwards, the horns of this animal were straight and
convoluted. This clue alone would suffice to establish its identity.
Jehangir® continues on the subject. ** 1 found the fesh of the
Mountain Goat more delicious than of all wild animals; although
its skin is exceedingly ill-odoured, 50 much so that even when
tanned the scent is not destroyed. | ordered one of the largest of
the Hill Goats to be weighed ; it was 2 maunds and 23 seers equal
to 21 foreign (Persian or Vilayeti) maunds."

The weight would be equivalent to 904 Ibs.

Tae NiLcar or BLue Burl (Besclaphus fragocamelis)

The hrst Moghul emperor to refer to this animal was Babur, who
described it in his Memoirs® thus: ** Its height is equal to that of a
horse. It is somewhat slender. The male is bluish whence it is
called the Nil-gan (Blue Ox). It has two small horns and on his
neck has some hairs, more than a span in length, which bears much
resemblance to the mountain-cow’s (yak) tassels.? [ts tail is like
the bull's. The colour of the female is like that of the * Gawazen'
deer (Red Deer).”’

All the Moghul emperors appear to dave been extremely fond of
hunting the Nilgai. Jehangir in particalar was devoted to it, and

v Jek., vol. u,r 204 : fd., vol. 1, p. 83.
* Vol if, p. 21 + Known as £ulas or qulas.
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makes repeated references to the sport in his memoirs. 1 give an
account of one such hunt in the Emperor's own words which
will suffice our purpose.  He writes:  ** On this day (in a.n, 1610}
was killed a Nilgan of the weight of 9 maunds and 35 seers
iequivalent to 340§ 1hs.). The story of this nilgan is written because
it is not devoid of strangeness. In the past two years during
which 1 had come to this same place to wander about and hunt, |
had shot at him each time with a gun. As the wounds were not in
a fatal place, he had not fallen but gone off. This time [ again saw
that nilgan in the hunting ground and the watchman recognized
that in the two previous years he had gone away wounded. In
short [ fired at him again three times that day, i was in vain. |
pursued him rapidly on foot for 3 kos but however much [ exerted
myself [ could not cateh him up. At last | made a vow that if this
nilean fell 1 wounld have his flesh cooked, and for the sake of
Khwaja Main-ud-din {who was Jehangir's patron saint) would give
it to eat to poor people, I also vowed a muhr (pold mohar) and &
rupee to my revered father. Soon after this the nilgan became
worn out with moving and [ ran to his head and ordeced them to
make it lavwiul (cut its threat io the name of Allah) on the spot, and
naving brought it to the camp 1 fu sl my vow as I had proposed.
covked the nilean, and expending the muhr and rupee on
I assembled poor and hungry people and divided these
g them in my own presence.

ye aiterwards [ saw another nilgaun. However
much [ exerted myself and wished he would stand still in one place
so that I might fire at him, [ could get no chance. With my gun
on my shoulder 1 followed him till near evening until it was sunset
and | despatred of killing him. Suddenly it came across my tongue
 Khwija, this nilgau is also vowed to vou."” My speaking and his
sitting down were at one and the same moment. [ fired at him and
hit him and ordered him like the first nilgan to be cooked and given
to the poor to eat.'!

From the above account it will be scen that unlike so many
potentates of the present day, the Moghul emperors spared no
personal exertion in pursuit of sport.

The killing of female game was apparently not looked upon as
unsporstmanlike in Jehangir's time. He tells us that he once shot
a female nilgau from the stomach of which two fully formed foctuses
were obtained. ** As [ had heard,” writes the Emperor, *‘ that the
flesh of nilgai fawns was delicate and delicious, [ ordered the royal
cooks to prepare a dupipaza (a kind of rich fricassee,®) and he
remarks that ** certainly it was not without Aavour.”

Tur Four-HorNED ANTRLOPE ( Telracerus quadvicornis)
Jehangir® writes : ** On the road to the village of Qidsim-khera in
the Subah (province) of Malwa a white (probably meaning pale
brown) animal was killed which resembled the Aolak-payek (Hog
Deer) ; it had four horns, two of which were opposite the extremities
of its eyes and two finger-breadths in height, and the other two

v ek, volid, p. 185, ® fhid, » Jeh., woli i, p. 352.
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norns 4 finger breadths towards the niape of the neck. These were
4 finger breadths in height.  The people of Tndia call this animal
Dadkadharii.  The male has four horns and the female none. 1t
was said that this kind of animal had no gall-bladder, but when they
looked at its intestines the gall-bladder was apparent, and it became
clear that this report has no foundation.'”

One of the Hindustani names for the lour-homed antelope is
Lada, which may be an abbreviated form of that mentioned by
Jehangir.

Tae INman Axtrrors or Brack Buox LAulilofe corvicatra)

with the favma of Hindustan, Babur! refers to this
animal following terms : ** There is o species of deer that
ressmi the male Mweweh or Ffiran® Its back iz black, its
belly white, its horns longer than those of the Awwet and more
erooked. ‘The Hindustanis call it dalkareh. The word was probably
kadi ffvan (black deer), which they have corrupted into falbareh,
The female is white (meaning doubtless, pale brown). They take
the desr by means of this Aalfbaret. They make fast a running net
to its horns and tie 8 stone larger than a football to its leg, that
after it is separated from the deer it mav be hindersd from running
far. When the deer sees the wild fefbarei it advances up to i
presenting its head. This species of deer is very fond of fizhting
and comes on to bhutt with its horns. When they have engaged
and pusked at each other with their horns, in the course of their
moving backwards and forwards, the net which has been fastenad to
the tame one’s horns gets entangled in those of the wild deer and
prevents its escape. Thoungh the wild deer uses every effort to fice,
the tame one does not run off and is greatly impeded by the stone
tied to its leg which keeps back the other also. In this way they
take a number of deer which they afterwards tame, They likewise
take deer by setting nets. They breed this tame deer io figrht in
their houses. 1t makes excellent battle.” :

Writing in the reign of the Emperor Akbar, the historian Abul
Fazl, after enumerating a number of methods then in vogue for
hunting and capturing black buck, the most popular of which has been
so graphically described by Babur and is still emploved, informs us
that regular deer studs were maintained where black buck were
bred and trained as decoys for catching and hunting wild antelope.

Whiie on the subject of black buck, Jehangir reconnts an incident
which he says ** has been written because it is not void of strange-
ness. At Chandwalah I had wounded in the belly a black antelope.
When wounded a sound proceeded from him such as [ have never
heard from any antelope except in the rutting season. Old hunters
and those with me werc astonished and said they never remembered,
nor had they heard from their fathers that such a voice issued from
an antelope except at the rutting season."

In dexl

—— . —— - <L

1 Babur, vol. ii.
* It has been suggested that this may b either Gasella subgutinrosa or Saiga
fariarica,
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He further relates' that while hunting in the pargana of
Karnal (Punjab) with about 30 of his huntsmen (cfrea 1618 A.D)
they came in sight of a black buck with some does. * We let
loose a decoy antelope to fight him. They butted two or three
times and then the decoy came back. A second time 1 wanted to
put u noose on its horns and let it go that it might capture the wild
one.  Meanwhile the wild antelope in the excess of his rage, nol
looking at the crowd of men (i.¢,, unmindiul}, ran without regard
to anything, and butting the tame buck two or three times, fought
with it till it fed. The wild antelope thereupon made its escape.”

The traveller Mons. de Thevenot, who visited India dwing the
regime of Aurangzebe, writes of the black buck and the methods
of capturing 1t as follows:—*" The Indian Antelope are not altogether
like those of other countries ; they have even a great deal more
courage, and are w be distinguished by their horns. The horns of
the ordinarv antelope are greyish, and but half as long as the
Horns of those in the Indies which are blackish and a large Foot
and a half long. The Horns grow winding to a point like a screw ;
and the Fagnirs and Santons carry commonly two of them pieced
together ; they are armed with iron at both ends, and they make
use of them as of a little staff.

When they use not a tame Leopard for catching of Antelopes, they
take with them a male of the kind that is tame, and fasten a Rope
about his Horns, with several nooses and doubies, the two ends
whersof are tied under his belly ; so soon as they discover a Heard
of Antelopes, they slip this male and he runs to join them. The
Aale of the Heard advances to hinder him, and making no other
gpposition but playing with his horns, he fails not to be pestered
and entanzled with his rival, so that it being uneasy for him to
retreat, the Huntsman cunningly catches hold of him and carries
him off : but it is easier to catch the male than the females.”

Here again we find that the favourite method of capturing
black buck was the same as employed in Babur s time, over a century
previously. The dodge as practised to-day shows very little modifi-
cation.

TrE CHINEARA ( Gazella bennettd) or MUNTIAC ( Cermulus manifac)?

Sir Lucas King, the annotator of Erskine's translation of Babur's
Memoirs, in a footnote conjectures that the animal deseribed by the
Emperor in the following words may be a Chinkara. [f this view is
correct, it appears curious that Babur should not have remarked
upon the similarity of this animal to the Persian Gazelle | Gazella
subgutiurosa) which was evidently familiar to him (cf. Black Buek)
and closely allied to this species. Babur states :—* There is on the
skirts of the mountains another deer which is smaller; it may
be equal in size to a sheep of a year old."

In view of the somewhat vague account, | think it may be
permissible to hazard a guess that possibly the Muontjac is what
is meant.

T Jehk,,'vol. ii, p- 42,

-
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Ren Depki?)

The identity of this animal is uncertain, - According Lo Jehangir!
they were plentiful in the hills of Rohtas (Punjab) 2 and were found
nowhere else in Hindustan except at Girjhak and Nanduneh (near
Kabul 2 The Emperor writes :—* 1 ordered them to cateh and keep
some of them alive in order that possibly some of them might
reach Hindustan for breeding purposes.’”

Unfortunately no further records are available regarding this
proposed introduction of the deer.,

Is it possible that the Bmperor s here referving to the Eastern
Red Deer, misnanied the Maral, (Cerpws elaphus maral) whose
range extends from the Caucasus to Northern Persia and may have
in Babur's day included Afohanistan and the neighbouring
provinces of the Punjab ?

The only mention of Sambar (or Barasinga ?) made in Jehangir's
notes is in his game register. In the list of game killed by him
which appearec with the first part of this article, one of the jtems
is Maka which for the reason stated in my footnote, may refer to
cither to Sambhar or Swamp Deer (Parasinga). As mentioned b
Blanford, Mikd is the Hindi name for the Swamp Deer and Afadie
the Terai for Sambar.

Tue Hot Dk (Hyslaplis porcinis)

Babur describes this deer which he calls Avlad paichel (i.e.
** Shortlegged ") as follows : * Its size may be equal to that of the
white deer. [Its forelegs as well as its thighs are short whence
its name. Its horns are branching like those of the gaseazer | Red
Deer) but less. It is a bad runner and therefore never leaves the
jungle."

Akbar's chronicler, Abul Fazl, mentions?® that the sport of
hunting this deer was much pursued in the Sarkar of Tattah—the
present Sind. The animal is still plentiful in the tamarisk forests
in the Indus and canal areas of that province and the zamindars
display considerable fervour and ingenuity in hunting it.

Tur Musk DeEwr ( Moschus moscliferis }

Abul Fazl * refers to this little animal in his Fauna of Hindustan
thus: * The deer from which the musk is taken is larger than a
fox, and his coat is rough. He shows two tusks or protruberances
in place of horns. They are common in the northern mountains.'
In regard to its distribution the same author observes® that the
Musk Deer was found in the Subah of Kumaon.

The Emperor Jehangir mentions * that while in Kashmir, the
Zamindar of Tibet brought him a Musk Deer as offering. About
this he writes: ** As [ had not tasted its flesh, I ordered it to be
cooked ; it appeared very tasteless and bad for food. The flesh
of no other animal is so inferior. The musk bag when fresh has
no scent, but when it is left for some days and becomes dry it is
sweet scented. The female has no musk bag.”

ek, vel. 4, p. 124, * dlin, vol. ii, p. 338, 2 Aiw, vol, iii.
* Ain, vol, i, p. 2590, " Jek., vol, i, p, 151,
(}] '
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It is mteresting to compare Jehangir's verdict on the flesh ot
this species as an article of [ood with Blantord’s, who considers it
as excellent and free from any musk favour.

Tae Ixman Wit Boawr (Sus erislatus)

According to Abul Fazl * the Wild Boar was much hunted in the
Sarkar of Tattah {Sind} where it is still plentiful and a serious
pest to ealtivation.

Jelhangir mentions * that two pigs formed part of his bag in :
Clamargadt hunt which took place at Hawalpindi.

Sir Thomas Roe, the English Ambassador from James [ to the
coutt of Jehangir, writes in his journal ® thal on one occasion the
king returning from a hunt “ sent me a wild hoar so large that
ha desired the tusks might be sent lum back for their extri-
ordinary size, sending word be had killed it with his own hand and
bidding me eat it merrily.”

Some time later, he again notes: “* The king rewnrning (rom
hunting sent me a wild boar.”

Tnr Gaxceric Docerix (Plafanista pangeliva)

The antmal referred to by Babur as Adid-c-5dd 15 doubtless this
species. From the fact that he describes it along with his crocodiles
and hishes, it may be doubted if the Emperor realized its true position.
OF course, by analogy of habitat alone it has at least as much right
1o be classed with the fishes as Babur's Flying Fox had to be with
his birds.

The cetacean is thus described : ** It is found in all the rivers of
Hindustan. lisprings up from the water with a jerk, puts up ils
head and plunges it down again, leaving no part of its body visible
except the tail. The jaw of this animal teo is like that of the
crocodile. It i% long and has the same kind of ranges of teeth ;
in other respects its head and body are like that of a fish. While
playing in the water it resembles a water bag (mushak). The
Ahiek-c-abi (water hogs) that are in the River Saru (the Sirju or
Gogra) while sporting leap right out of the water. This animal
too resembles the fish in never leaving the water."

BIRDS
Tue Crow (Corpus splendens ssp. ?)

In dealing with the birds of his new dominions, Babur describes !
what he calls the © Ala-bhirgeh of Hindustan ' as follows: ** It s
slenderer and smaller than the Ale-Lhargeh of my native country
and it has some white {? whitish) on the neck.” Babur undoubtedly
refers to the Hooded Crow (Corvws capellanns) in speaking of the
crow of his country.

In a footnote, Sir Lucas King suggests that the bird referred to
may be the Carrion Crow (Coryws coruiy sharpi) but as this is by

Y Ain, vol, ii, p. 338, * ek, vol i, p. 129
A Pinkerton's Travels, vol Vil t Babwr, vol, i, p. 221

P-4 5
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no  means @ common species (being o somewhat rare visitor to
the extreme north-west of India only) and besides has no grey or
white about the neck which is glossy black, | am inclined to
believe it highly probable that Babur’s bird is no other than our
vulgar friend the Houze Crow—possibly O, s swpmeyeri the
Sind Crow, which has a partieularly pale, almost whitish neck.

Tue Tree P (Dendrocitie rufa ssp.?)
“ Another is the Aafed of Hindustan ; they call it mdfe. It 15 a
little smaller than the common eeded (magpie) which is particoloured
black and white, while the méfe is particoloured brown and black.™ *

ToeE GreEEx MaGgee (Cisse ofiinensis cifnensis)

Babur's description of what may possibly be this bird is very
vague., He compares il in appearance to the Shigeag which
according to King, is the Arabic name for the Green Magpie, and
says, It lives close among and about trees, and may be aboul
the size of a shddras. 1t 185 green-colouraed like the parrot.”’

Abnl Fazl's reference to it is somewhat more definite. Among the
birds found in the Sarkar of Sylhet (Assam) he mentions one as the
Sterponfand says, It is of the same kind (as the Racket-tailed
Dronga) bul its beak and legs are red; in imitating sounds it
matches the other, and pursnes sparrows and the like and eats
them.'' Amaong the vernacular names of this bird in the 5 8.1 Bivds,
vol. 1, Ist and 2nd editions, both Oates and Stuart Baker give
Séivgani as the Bengali. The latter states that its food consists of
mnsects, small onfledged birds, ete.

THE RACKET-TAILED DRONGO ([Mssewmnrus paradisens ssp. 7)

Abul Fazl® describes this bird from the Sarkar of Sylhet (Assam)
thus: ‘¢ The Bhanesrdi is a bird of black colour with red eyes and &
long tail. Two of the feathers extend to the length of a gaz. They
are snared and tamed. [t catches the note of apy animal that it
hears and eats its Hesh.”

Tar ScarLiET MINIVET [ Pericrocolns speciosns)

Another bird which Babur compares in size to the Sardwfa/-
mamiela, (which according to King is the Arabic for Wagtail) is
probahly this bird. The Emperor says ** It is of a beautiful red, and
on its wings has a little blaek."

THE irrer

Jehangir writes in Kashmir as follows : ©1 rode to see Sukh Nag.*!
It is a beantiful sommer residence (Mag). The waterfall is in
the midst of n wvalley and fows down from a lofty place.

v Babur, val. ii, p. 222, = in, vol, il p. 125,

3 Perhaps this is the Shakar Nag of Jarrett (Ade, vol. ii, p. 361}, The Sukh
Nag River is mentioned by Laurence, 16, It may also be the waterfall mentioned
by Bernicr who savs Jehangin visited the place and had a rock levelled in order
to see properly.
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There was still ice on fts sides. . . . In this stream 1 saw o
bird like a Sef. The Sa/ is of a black colour with white
spots, while this bird is of the same colour as a bulbul (brown)
with white spots, and it dives and remains for a long time
underneath and then comes up from a different place, 1 ordered
them to cateh and bring two or three of these birds that T might
ascertain whether they are waterfowl and were web-footed, or had
upen feet like land birds. They ecaught two and brought then.
Ope died immediately and the other lived for a day. Tts feet were
not webbed like a duck’s. 1 ordered Nadir-ul-asr Ustad Mansur
i the celebrated animal painter) to draw its likeness, The Kashmiris
call it Galdar that is * Water Saj """

This bird is either the Kashmir Dipper ( Cinelus ¢. cashmeriensis) or
the Indian Brown Dipper (Ciwcdis pallasi tenuivosivis). The Saf lo
which it is compared may be the Spotted Forktail. Unforltunately
[ have no access o a reproduction of Al Mansur's painting referred
to. This would doubtiess have set the matter at rest.

Sranciwcs, Myxans, &Tc,

Babur mentions' the Sharat which he savs * abounds in the
Lamghanat snd everywhere lower down over the whole of
Hindustan, The Sharat is of difficrent { varions) species. One is that
wiich is found in great numbers in the Lamghanat. 1ts head is
black, its wings white, its size is rather larger than the Chugher and
slenderer. - It learns o speak.”

[n a foutnote to this, King says: * The Persian has Jal which is
the Bokhara lark——Melanocoryplie lorguafa—a common cage bird in
India. Chrghnr is n large species of lark. The bird referred to
here must be some sort of starling, possibly Sfrrues Aumdi.” 1 ean
hardly imagine that King is correct in his conjecture. 1 have never
heard of Stwrwuus hreaii sporting white wings ! Mrs. A. 5. Beveridge,
in her translation of the Memoirs, remarks ** Cheghur~chug in E. D.
Ross’'s Polyelol List of Bivds (p. 314) is the Northern Swallow.
The description allows it to be Sfwrwws huwmii—ithe Himalayan
Starling.” (77)

Babur proceeds : ‘“ There is another sort which they call Piuda-
weld., They bring it from Bengzal. It is all black. It is much
larger than the other Skdraf. In its two ears are yellow leathers
which hang down and look very ugly. They call it the Myna, 1L
learns Lo speak well and fluently."

This bird is obviously the Hill Mynaly | Lulabes fnlermedia), a
favourite cage bird, talker and mimic.

“There is another kind of Skdrafk a little slenderer than this last
i the Persian adds, they call it Wew Shirad). Tt has red round the
eyve. This kind does not talk.” King suggests in a footnote that
this is possibiv Celernds chalybeins—the Glossy Starling or Tree
Stare. [t is possible that his surmise may be correct though this
species has no red round the eye, unless the irides are meant. To
my mind the description suggests Aovidalfieres ginginianns, the Bank
Myna.

b Habur, vol. i, p. 216
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THE Bava ( Meces Sy
Abul Fazl says, ** The Baya is like a wild sparrow but vellow., Iy
is extremely mtelligent and docile ; it will take small coins from the
hand and bring them to its master, and will come to call from a
long distance. Its nests are so ingeniously constructed as to defy
the rivalry of clever artificers."”

ThHE Seagpow

Abul Fazl remarks upon the scarcity of these birds in the Provinee
of Kashmir, and aseribes it to the general use in that country of
pellet bows fitted with bow strings.  Some donbt niay be pertinently
expressed as to the bird referred to in this note,

Une of Akbar's diversions was o catch  spurrows by the
agency of frogs trained for the purpose,

THE WaGTAIL

Une of the things Jehangir records from the Fortress ol Mitndu
(in the present Dhar State) which he had never seen hefore i
Hindustan was *“ the nest of a Wagtail  Wamala) which they call in
Persian Dam-sicha (* Tail wagger ). Up till now, none of the hunters
iad pointed out its nest. By chance in the building I oectipied there
was its nest, and it brought out two young ones.”

This wagiail would obviously be Wolacille fugrndris naderas-
palenses—the Large Pied Wagtail, which is the only resident species
that breeds in India south of the Himalayvas. This is the species,
moreover, thatis especially partial to holes in walls and buildings
both empty and occupied for nesting sites.

Tue Piep CresTED CUCKGO (Clamator jacobinis)

Jehangir says,! ** In Hindustan there is a bird called Papiha of a
sweet voice, which in the rainy season utrers soul-piercing (jdn-siz)
lament. As the Kovel lays its eggs in the nest of a crow and the
latter brings up its young, so [ have seen in Kashmir that the peapdia
lays its eggs in the nest of the ghanehar iprobably some species of
babbler) and the ghawghar brings up its voung."

Abul Fazl writes about this cuckoo as follows: ** Il is a smaller
bird than the koel with a shorter and slenderer tail. Its love is
chanted in story. It is in full song in the beginning of the rainy
season and has a peculiar note, and its plaintive strain is heard
oftenest at night and makes love’s unhealed wounds bleed anew.
It is from its note that the word pin is taken, which in Hindi
signifies * Beloved, "

THE KoL (Endynamis scolopacens seolopacelis)

Babur says about it :—* Its length may be equal to the crow but
is much thinner. It has a kind of song and is the nightingale of
Hindustan. It is respected by the natives of Hindustan as much as
the nightingale by us. It inhabils grardens where the trees are
close planted.”’

Y lek., vol. §, p. 161,
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AL o later date, Abul Fuzl in his fauna of Hindustan refers to the
bird as follows :—** The Koel is like a myna, jet black with crimson
irides and a long tail. The romance sings of its loves as of those
of the bulbul.”

Jehangir's observations on the bird and its parasitic habits are
remarkably thorough. He writes:—* The koel is a bird of the
crow tribe but smaller. The crow's eves are black and those of the
koel red. The female has white spots but the male is all black.
"he male has a very pleasant voice guite unlike that of the female.
[t is in reality the nightingale of India. Just as the nightingale is
agitated and noisy in Spring, so is the ery of the koel at the approach
of the rainy season, which is the Spring of Hindustan. Its cry is
exceedingly pleasant and penetrating, and the bird begins its
exhilerations (masfi) when the mangoes ripen. It frequently sits on
the mango trees and is delighted with the colour and scent of the
mango (a fruit of which the emperor himself was inordinately
fond ! A strange thing about the koel is that it does not bring up
its voung from the egg, but finding the nest of the crow unguarded
at the time of laving, it breaks the crow’s eggs with its beak and
thraws them out. and layvs its own in the place of them and fies off,
The crow thinking the eggs its own, hatches the voung and brings
them up. I have myself seen this strange affair at Allahabad.™

Tri Crow PHEASANT (Cenfropus sincnsis)

Babur describes the bird! as follows :—* This (bird) Lears some
resemblance to the Carrion Crow. In the Lamghanat they call it
the Wood Fowl. [Its head and breast are black, its wings and tail
red: its eves a very deep red. From its being weak and flying ill,
it never comes out of the woods whence it gets its name of the
Wood Fowl."

PAROQUETS

On the subject of the Paroquets of Hindustan, Babur writes?
“ There are many species of parrot; one is that which they carry
into our countries (i.e. Turkestan) and teach to talk (Palwernis
nepalensis?).  There is another species of smaller size which is also
taught to speak. They call it the * Wood Parrot’ (7. lerguatus ).
Gireat numbers of this species are found in Bajour, Sawad and the
neighbouring districts, insomuch that they go in fights of five or
six thousand. These two species differ only in bulk—both have
the same colours. There is another species of the parrot which is
still smaller than the wood parrot. [Its head is red as well as its
upper feathers ; from the tip of its tail to within two fingers' breadth
of its feet it is white. ‘The head of many of this species is lustrous,
and they do not speak. They call it the Kashmir Parrot.™

[ am afraid this last bird cannot be placed with any degree of
certainty though it may of course be . cranoceplalis, the Blossom-
headed Paroguet. This species, however, has none of the white
mentioned in the description, uiless the pale yellowish-green

1 Babur, vol. ii, p. 222, * fhid,, py. 214=15
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undertail coverts are so described.  Moreover, the upper feathers
are npot red, unless the reflerence is to the wing-patches only,

Babur continues:  * There is another species of parrot like the
wood parrot but a little less.  1ts beak is ved ; round its neck is a
broad black civele like o collar. Its upper feathers are crimson : i
learns to speak well,”  This would appear to be M wepalensis, the
Larse Indian Paroquet, a favourite cage bird in India, though in
size it 18 larger, and not smaller, than 2. fergradus.

“ There 15 another kind of parrot of a beautiful red colour, it has
also other colours, as | preciously o not recoller its appearance, |
therefore do not deseribe it particularly, Itis a very elegant bird
andd learns to talk ; it bas one great detect that its voice is particularly
disagreeable as if vou rubbed a piece of broken china on a copper
plate."

The identity of this hird is obscure. It certainly does nol appear
i s cernalis as suggested by King, as the colour of this
5 is green with scarlet patches on the rump and uppertail
srts only.,  Besides, | have never heard of a Lorikeet learning

;, and irs voice cannor be said 1o agree with Babur's graphic
deseription. The only lndian bird that strikes me as being possibly
referred to is 2. fescfates the Red-breasted Paroguet, which is lound
throughout the lower Himalavas, although its cry according Lo
Blanford is much less harsh than that of either P. forgralus or
FLorepadensis,

LorikERr (Corpdlis veraalis)

Onee, when Jehangir was at Ajmere he narrates that * they
trought a bird from the country of Zerbad (Arrakan, Sumatra, etc.)
which was coloured like a parrot but had a smaller body. One of
its peculiarities is that it lavs hold with its feet of the branch o
perch on which they may have placed it and then makes a
somersault and remains in this position all night and whispers to
itself. When day comes it seats itself on top of the branch.
Though they say that animals have worship, vel it is most likely
that this practise (whispering ?) is instinctive. It never drinks
water and water acts like poison upon it, though other birds
subsist on water."

A curious observation indeed! In captivity at least the bird
drinks freely without dire consequences,

EacrLes, KiTtes, FaLcoxs, BTC.

The Zumej described by Babur as being of the size of a ldurguat
or falcon and of a biack colour, may for all we know be the Black
Hawk-eagle (fefinacins malayensis) as suggested by King. According
to the commentator Zwmes is the Arabic name for Dwbara or
Sh-baradaran (i.e. @ Two brothers ") 50 called because they hunt in
couples. He thinks furguat, to the size of which the Emperor
compares the bird, may be the Golden Eagle (Aguila clrysaitus). 1n
Hindi the Imperiai Eagle (A. Aeliaca) is known as Jami: or
Barajumiz, '
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Babmr! veters to another bird, the Sar and all he tells us about i
is that ** its tail and back are red.”” | am unable to conjecture what
grounds King has for suggesting that it may be the Rosy Pastor
i Pastor rosens), According to Mrs. Beveridee the word Ser in Turki
means o buzzard, and this, coupled with the fact that it is incinded
by Babur with his birds of gy, is 1 think good justification
tor the alternative surmise that the description may refer to the
Brabminy Kite (Haliaster fwdus), n bird held in some esteen
by the later Moghuls and looked upon as favourable omen in time
of battle.

Abul Fazl, after a brief account of the birds and animals found in
kashmir, goes on® Lo enumerate the various attractions of the
country and savs: © The people take pleasure in the skiffs upon the
lakes, and their hawks strike the wildfowl] in mid-air and bring
them te the beats; somelimes they hold them down in the water
with their Gilons mad stand on them presenting an  exciting
spectacle.”

Fr. Monserrate, the Jesuit already referred to in the foregoing
pages, writing about the popularity of the sport of hawking in the
reign of the Emperor Akbar states: “ The Moghuls are not very
fond of hawking. It is regarded howewver, as a mark of royal
dignity for the King to be accompanied on the march by fowlers
carrying many birds on their wrists. These birds are fed on crows
to save expense.’” It would appear from another statement of the
same writer elsewhere that hunting leopards were much more popular
at this period, though Abul Fazl's accounts indicate that both forms
were equally in vogue.

Jehangir chronicles® that about the vear 1618 A, 1. an ambassador
he had sent to the King of Persia sent him an dshpani falcon.
meaning ** a bird from the nest' —evidently much prized by falconers,
He remarks that in the Persian language, such a bird is known as
{(7knd (an Arapic word signifving *“ nest”). ' Outwardly " the
Emperor observes, ' one cannot distinguish between these und the
hiaz-e-diimi falcons by auny particular mark, but after they have been
fown the difference is clear.”

Paz-e-didmi apparently means hawks reared in captivity, I is
maintained that birds taken young and trained by man never attain
the standard of wild birds trained by the parents.

Whenever the king visited a nobleman at his house, which, as
Jehangir puts it, * increased his dignity among his equals and
neighbours,” it was customary for the host to offer Lhe monarch
horses, daggers. hawks and falcons the very best he possessed—
which were usually exchanged by the emperor with similar presents.

Describing Kashmir, Jehangir* mentions that * among the ex-
cellencies (of that Province) are the Hawks (Jandwar-e-shikari).
Hawks and Falcous are taken in nets. . . . It bas also * nest "
i wknr ) sparrow-hawks (dasha) i.e. taken from the nest and not reared
{in captivity ) and the nest sparrow-hawk is not bad."'

 Babwr, vol. i, p. 221, * Ain, vol. il, p. 351,
M Ieh., vol. i, pp. 10-11 b [bid., p. 178,
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The information which Abul Fazl furnishes with regard to the
prices current for hawks and falcons in the time of Akbar is interest-
ing. ‘The historian writes' ** From eagerness to purchase and
from inexperience, people pay high sums for falcons,  His Majesty
allows dealers very reasonable profits ; but from motives of equity
he has limited the prices.  The dealers are to get their gain, but
buvers ought not to be cheated.”

We learn that the hawks were divided into various classes accord-
ing to their merits, and their prices scheduied accordingly as follows

First Class—Ahana furs, ie. Birds that had monlted whilst in
charge of experienced trainers and had got new feathers. These
fers (hawks) cost 12 wmaekwrs (equivalent to 192 rupees). ‘There was
also a second grade in this class of falcons.

Second Class—Chosz, i.e. Birds that had not yet moulted. The
price fixed for this class was 10 wadhurs (Rs. 160).

Third Class— Farinak, i.e. Birds that had moulted before
capture. ‘These were somewhat cheaper than Chaz.

It will be seen that the ubiguitous profiteer is not a product of
modern times, but that his nefarious activities needed curbing
legisiation as long ago as Akbar's day |

GREEN PIGEON

In his avifauna of Hindustan, Abul Fazl mentions the Sarial
{Crocopus phonicoplerses ¥) which he describes as having green
plumage, a white bill and crimson irides and as being smaller than
the ordinary pigeon.

He states: ** It never settles upon the ground, and when it alights
to drink it carries with it a twig which it keeps beneath its feet till
its thirst is guenched."

This fanciful notion no doubt owes its origin to the exclusively
arboreal habits of the bird.

Mons. de Thevenot® who visited India during the reign of the
Emperor Aurangzebe, writes : ** There are pigeons in that country
all over green, which differ from ours only in colour: The Fowlers
take them with Birdlime in this manner ; they carry before them a
kind of light Shed or Screan, that covers the whole Body and has
holes in it to see through; the Pigeons seeing no man are not at
all scared when the Fowler draws near, so that he cunningly catches
them, one after another, with a Wand and Birdlime on it, none
offering to fly away. In some places Parrocquets are taken after
the same manner,"

It will be noticed that the method deseribed by the traveller differs
little from one in vogue at the present day.

Tur Picrox

The Emperor Akbar was a fervent pigeon fancier, and Abul Fazl
informs us® he kept more than 20,000 pigeons, divided into ten
clagses at his court.

L Ain,, vol. 1, p. 259, = Fravels info the Levant, published A.p. 1685,
Y Ain., vol. i, pp. 298-301.
7
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In reference to these pets, Fr. Monserrate writes : ' Nota little is
added to the beauty of the palaces by churming pigeon-cotes partly
covered with rough cast and partly showing walls built of small
biue and white bricks. The pigeons are cared for by eunuchs and
servant maids. Their evolutions are controlled at will when they
are flying, by means of cerlain signals, just as those of well-trained
soldiery are controlled by a competent general by means of bugles
and drums. [t will seem little short of miraculous when [ affirm
that when sent oul, they dance, turn somersaults all together in the
air, Ay in orderly rhythm, and retorn to their starting point, all at
the sound of a whist They are bidden o perch on the roof, (o
conceal themselves within their nesting places and to dart ont of
them again, and they do evervthing just as they arve told.”
ighting of trained pigeons was known us filghdzi,

On  the subject of these pets, Akbar's chronicler writes:?
‘In fgrmer times pigeons of all kinds were allowed ta
le ; but His Majesty thinks equality in gracefulness and perfor-
mance a necessary condition In coupling and has thus bred choice
pigeons, The custom is to keep a male and a femala pigeon, if not
acquainted with each other, for 5 or 6 days together, when they be-
come so familiad that even after a long separation they will agmin
recognize each other.” Further: ** At the time of departure and
breaking up of the camp, the pigeons will follow, their cotes being
carried by bearers (#fhar). Somelimes they will alight and take
rest for a while and then rise again.”

Jehangir makes the following observations concerning Carrier
Pigeons.®

** It had been stated to me in course of conversation that in the
time of the Abbaside Caliphs they taught the Baghdad pigeons,
who were styled * letter carriers' (sama-far) and were one half larger
than the wild pigeon. I bade the pigeon fanciers to teach their
pigeons and they taught some of them in such a manner that we
let them fly from Mandu in the early morning, and if there was
much rain they reached Burhanpur by 24 padars (watches) of the
day, or even 14 pakars. Ii the air was very clear, most of them
arrived by one pakar in the day and some by 4 gharis of the day.”

A ghari according to Babur was equivalent to abou: 24 minutes.
Four gharis would therefore mean 1 hr. 36 minutes. As the
crow flies, Burhanpur is about 100 miles 5.5.E. of Mandu in the
Central Provinces, and this would make the speed of the birds a
trifle over 60 miles an hour. Aecording to Thomson * a carrier
pigeon can keep up 40 miles per hour for a considerable time,
but this will be halved against the wind, and nearly doubled with
the wind in the bird's favour. It will be noticed at once how very
accurate Jehangir is on this point.

Writing seme years later, in the reign of the Emperor
Shah-Jehan, Manucci states with regard to pigeons:* « The
Mohomedans are very keen on breeding pigeons in large numbers :

! Ain., vol. I-]‘.Ji‘- 2. = Jeh,, vol. &, p. 387,
* A Biology of Birds. * Storio do Mogor, vol, i, p. 107,
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they make them fly all together, calling out, whistling and waving
with a cloth fastened at the end of a stick, ronning and making
sienals from the terraced roofs, with a view to encouraging the
pigeons  to attack the flock of someone else. In this way the
flocks are so trained that they fght in the air. Then when the
owners whistle and make the signs above described, the pigeons
assemble and fly away to their homes, except a few, who losing
their way in the confusion, allow themselves in their innocence to
be carried along with their adversaries, It is for this end they fiy
these Hocks, and over and over again they send them out Lo win
more pigeons, Every owner is overjoyed at seeing his own
pigeons the most dextrous in misleading their opponents.'’

Manueel further describes a use to which trained carrier pigeons
were put by the nobles of Shah Jehan's court which, being a substi-
tute for the modern telephone, is both amusing and ingenious. Says
he,* “ As [ have said the Moghuls rear pigeons for amusement, it

for me to i n the reader how they employ these
pigeons to @iv tellizence if the King leaves his house and comes
inte the public 1 to hold andience, Let the reader be aware then,
that these nobles are very pleased nol to have to move from home
uselessly. = their dwellings far from the voyal palaee,
about a lea away. They order their retinue to be kept in
readiness, frst of all having sent te court a servant with two
pigeans of different colours.

If the King leaves his house or holds audience, the noble's servant
releases one of these pipeons at court and by reaching its home it
serves as a messenger. [f it is the one that denotes the King's
leaving home or sitting in audience, the noble at once rides with his
cavaleade in all haste to be present as is his duty. 1f the other
comes it notifies the contrary, the retinune are dismissed and the
master takes his ease at home."

5 necessary

Manv h

THE SAND GROUSE

Babur includes in his avifauna what he calls Saghri-ddra of
Hindustan which, he remarks, ** is less than the Baeghri-fara of the
west and slenderer ; its ory too is sharper.”’

King surgests that the Indian bird is probably the Common
Sandgrouse ( Plerecles evustus) and the western species to which it
has been compared the Black-breasted or Imperial (£ erienfalis),
In the absence of a description of Babur's bird, any conjecture as
to its identity is a difficult one. Perhaps King was acquainted with
the Turki name of the bird.

THE PEACOCK (Fave cristatis)

Babur writes * at some length about this hi}‘d. I"IE says: * The
peacock is a beautifully coloured and splendid animal ; it is less
remarkable for its bulk than for its colour and beauty. Its size may
be about that of a crane, but it is not s0 tall. On the head of .rhe
peacock and of the peahen there may be about twenty or thirty

Y Storio do Mogor, val, 1i, p. 467, 4 Rabur, vol, i, pp. 214-15.
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feathers rising two or three finger-breadths in height. The peahen
is neither richly coloured nor beautiful. The head of the male has
a lustrous and undulating colour. Its neck is of a fine azure.
Lower down than the neck its back is painted with the richest
yvellow, preen azare and violet ; the flowers or stars on its back are
but small ; below they increase in size, still preserving the same
colour and splendour down Lo the extremity of the tail. The tail of
some peacocks is as high as a man. Below the richly painted
feathers of its tail it has another smaller tail like that of other birds,
and this ordinary tail and the feathers of its side are red. Tt is fonnd
in Bajour and Sawad and in the countries below, but not in the
Kioner or Lamghanit or in any place higher up. It flies even worse
than the farddee! (pheasant) and cannot take more than one or two
flights at a time. On account of its flying so ill, it either frequents
a hilly country or a jungle. It is remarkable that wherever there
are many peacocks in a wood, there are dlso a number of jackals in
it, and as they have to drag after them a tail the size of a man, it
may easily be supposed (? imagined) how much they are molested
by the jackals in their passage from one thicket to another. The
Hindustanis call it meor. According to the doctrines of Imam Abu
Hanifa this bird is lawful food. Its fesh is not unpleasant: it
resembles that of the quail but is eaten with some degree of loathing
like that of the camel.”

The Emperor would appear to share the modern depreciation of
the peacock as a bird for the table though in earlier days it was
highly esteemed as such. Classical works contain many allusions
to its high appreciation al the maost sumptuous banguets, and
medireval bills of fare on state occasions nearly alwayvs included it.
In the davs of chivalry one of the most solemn oaths was taken on
“The Peacock  which seems to have been served up garnished with
its gaudy plumage.

Tae JuncLeE FowL (Gallus ferrwgineis)

Babur observes ! that on the outskirts of the hillocks in Dun—
the Jaswan or Una Dun—a fertile valley in the Hoshiarpur District
“ there are many fowls resembling barn-door fowls ; they resemble
them in shape but are generally of a single colour.”

By “ single eolour *" is presumably meant they were not of different
or various colours as is the case with domestic fowls.

The Emperor after mentioning it as one of the common birds of
Hindustan describes it thus: ** The difference between the mifirgfi-¢
safrd (or “fowl of the wild') and the barn-docr fowl is that the
‘ fowl of the wild ' flies like a karé&dwe! (pheasant) : it is not of every
colour like the barn-door fowl. It is found in the hill-countries of
Bajour and the hill-countries lower down. [t is not met with above
Bajour."

Jehangir notes! that this jungle fowl was plentiful in the
neighbourhood of the fort of Nurpur * where one day he captured

v Babnr, vol, i, p. 173. 4 Feha, vol. i1, po 226,
A See fmperial Gazelleer, new edo., vol, xix, p. 232,
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four birds. He says about them: * One cannot distinguish them
in shape and colour from domestic fowls. One of the peculiarities
of these birds is that if they are caught by the feet and turned upside
down wherever they are taken, they make no sound and remain silent
contrary to the domestic fowl which makes an outery. Until the
domestic fowl is plunged into hot water its feathers do not come off
easily. The jungle fowl like the partridge or pedna (quail) can be
plucked when dry. | ordered them to roast them. It was found
that the fesh of the full-grown ones was very tasteless and dry.
The chickens had some jniciness, but were not good to eat, They
cannot fiy farther than a bow-shot. The cock is chiefly red and the

hen black and yellow.™

PHEASANTS

Jehangir remarks that “ Of the wild birds they call Tadra
(Pheasants) till now it has never been heard that they breed
in captivity. In the time of my revered father (Akbar) they
made creat efforts to obtain eggs and young ones, but it wag not
managed. I ordered them to keep some of them male and female
in one place, and by degrees they bred. | ordered them to place
the eggs under hens and in a space of two years 60 o1 70 young
were produced and 50 or 60 grew up. Whoever heard of this
matter was astonished. [t was said that in the Vilayet (Persia)
the people there had made great efforts, but no eggs were produced
and no young were obtained.”

Elsewhere Jehangir mentions that a certain Zamindar of Tulwara
(which according to Abul Fazl was situated in the Bari Doab Sarkar)
brought him a bird which the hill people called Jaw-bahdn. ‘' lis
tail ' he observes, * resembles the tail of the gurydawd (pheasant)
which is also called fasru (or fadrn as above) and its colour is
exactly like that of a hen pheasant, but it is half as large again. The
circle round the eyes of this bird is red while the orbit of the
pheasant is white. The said Basoi (the Zamindar) stated that this
hird lived in the snow mountains and that its food was grass and
other stuff. 1 have kept pheasants and have reared young ones and
have often eaten the flesh of beth young birds and mature ones.
One may say that there is no comparison between the flesh of the
pheasant and this bird. The flesh of the latter is much more
delicate.” '

The bird referred to in the above narrative is no doubt the Cheer
Pheasant (Calreus wallichi). One of the vernacular names guoted
by Blanford is Cha man which may well be a corruption or variation
of Jehangir's Jan-bakdn. As a bird for the table it may be noted
that Blanford considers it far inferior to the Koklass.

The Emperor had asketch of the bird made at the time.
The plate—here reproduced—is said probably to be the handi-
work of the celebrated animal painter Al Mansur. Though the
picture may appear somewhat stiff and ** wooden " if judged from the
modern Gronvoldian standard, it leaves little doubt as regards

the identity of the species.
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Tur Mosavn PHEASART (Lephophores fmpefanis)

HBabur ' mentions the Lujed or Leeked which bird according to him
was also called Aubalemeun, 1t is described as follows : ** From Lhe
head to the tail it has four or five colours. Its neck has a bright
glancing tinge like a pigeon’s.  [ts size may be equal Lo the Aldd-e-
darri ( Tetrapalins caspins). 1t may be regarded as the fedd-c-dire of
Hindustan.  As the dubf-e-dirri inhabits the summits of mountains,
this also inhabits the tops of mountains. They are met with in the
country of Kabul and the hill-country of Nijrau and from thence
downward, wherever there are hills, but they are not found any
higher up."

In a footnote, Sir Lucas King comments on the above as follows:
¢ This may be the Monaul Pheasant { Lophepihorus im peyanus), though
Aukalcamnn is the Persian word for the turkey. The Aabb-edirei is
much larger than the common Ladd of Persia and is peculiar to
horasan— Felreealins caspins, 1 18 said to be a beauntiful bird.
Che common &abd of Persia is the Chukor of India (Caccabis
i "In'u""-'{'_"r ¥ o

The present habitat of this bird, which was till not very long apo
common about Mussoorie and Simla, is throughout the Himalayvas
from Bhuian to Kashmir and even further west. The bird has
heen recorded from Chitral and from the Safed Koh in Afghanistan.
[t occars also in Sikkim.

What Jehangir® refers to in the following words may also very
probably this bird. He says, ** Another bird is of a golden (res-
plendent ?) colour ealled in Lahore Shan. The Kashmiris call it
Put.  Tis colour is like that of a peacock’s breast. Above its head
is o tuft (dadnll.  Its tail of the width of 5 fingers is yellow, and is
like the long feather (Shak par) of the peacock, and its body is as
laree as that of a goose. The neck of the goose is long and
shapeless ; that of this one is short and has a shape.'’

Tue Tracoran (Fragopan, sp.)

Babur® describes this pheasant as follows: **Another bird is the
Piilpeikar (i.e. * Flower-faced ').  Its size is equal to that of the fudd:-
e-dirri{ Tetrogallns caspins).  1ts figure resembles the dung-hill cock,
and in colour it is like the hen. From its forehead down to its breast
it is a beantiful :\Lﬂrlﬂt colour. The Phulpeibar inhabits the hill-
country of Hindustan."'

Jehangir? describes the mea'p&'a.-{ﬂr-—-{):'tt. of the birds he saw in the
hill-country (of Kashmir)—which the Kashmiris called Sewle, as
follows: ** It is ! less than a peahen. The back, tail and wings
resemble those of the bustard, and are blackish with white spots.
The breast to the end of the bosom is black with white spots and
some red ones. The ends of the feathers are fiery red and very
lustrous and beautiful. From the end of the back of the neck it
is also brilliantly black. On the top of its head it has two fleshy

v Babur, vol. i, p. 216, L el vol. i, pa 220,
' Babuy, vol. ii, p. 218, * Jeh. vol. 1i, p. 220.
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horns of a turquedse colour,  The skin of its orbits and round its
mouth is red.  Below its throat there is a skin round it enough to
cover the palms of two hands, and in the middle of this the skin
is of a violet colour of the size of a hand, with blue spots in the
middle.  Around it, each streak is of a blue colour, consisting of 8
plumes (215 round the blue streak it is red to the breadth of two
tingers like the peach flower, and again round its neck is that bine
coloured streak @ it has red legs also. The live bird which was
weighed came to 1532 tolas. (3 1bs. 13 on.)  After it was killed and
cleaned it weighed 139 tolas,”

(JUAILS

On this subjeet Babur savs : * The Budineh (Chuail) is not peculiar
o Hindustan, bul there are 4 or's species of it peculiar to that
cont Chere 15 one species that visils our countries. ! It is larger
a nore spreading than the common dudinch that visits us. Lts
wings and tail are reddish. This Ol feeds TOes in |l|i""l‘fi'||__‘i. like the
chiv (Cafreas walichif) The bird referred to is no doubt the
Bush Unail { Perdicnda sp.i.

Babur continues : ** There is still anather species which is smaller
than the dudineh that visits our country.  They are generally black
on the throat and breast. There is another species which seldom
visits Kabul. It is small, somewhat larzer than a Sareden {waptail).
[n Kabul they call it Awraln.”

The former bird is obviously the Rain Quail (Corturnix
coremandelica) and the latter may be—it is difficult to say—the
Lesser Button Quail ( Twraiv dusswmieri).  The thoroughness with
which Babur has dealt with this family of zame birds is apparent,
and bespeaks an interest and knowledge possessed only by an
exceptionally keen observer.

L

THE SEE-SEE PARTRIDGE (Ammoperdiv rriseignlaris)

Writing from camp at the fort of Rohtas (Punjab) Jehangir notes
in his diary as follows :—** At this stage 7%4# were obtained. The
flesh of the 7vhe is better than that of the fadp ™ {partridee or
chukor).

[t may be mentioned that ¥%k# is still one of the names by which
this little partridge is known in some parts,

Tar BLACk PARTRIDGE (Francolinus wnlgaris)

The Emperor Babur refers to this bird as the Darraj® and Says
It is not peculiar to Hindustan. It is found evervwhere in the
countries of the Garmsil® but as certain species of it are found only

! e, the countries north of the Oxus,  As sugpesterd by King, this migratory
specics. may  probably be the Common Grey Caail | Cofrrnix colrnix).
Habur, vol. ii, p. 219, footnote.

* According to Mrs. Beveridge, fGrras in Arabic means © one who repeats
what he sayz "' ;" rell-tale, "

2 Afphanistan
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in Hindustan, | have included it in this enumerative description.
The partridee may be equal to the Fabk-e-diirii in size.! The colour
of its beak is like that of the female of the mw';:ﬁ-a'-ﬁ"f!mf-’{Ju”‘.!lF
Fowl). Its neck and breast are black, with white spots. On both
sides of both its eves is a line of red. It has a cry of shir-darem-
shakred (1 have milk and a little sugar' ).  From its cry it gets 1ts
name. It pronounces sker short, darci-skakref it pronounces
distinetly. The colour of the hen resembles that of a young
darkdwel (pheasant).  They are found below Nijrau."

Jehangir records having met this bird in the stony country near
the village of Bakkar (Sind) in the course of one of his periodical
marches to Kashmir about the year A.n. 1620.

THE GREV PARTRIDGE (Francolinus pondicerianus)

What appears very likely to be this bird is deseribed by Babur
thus :—'* There is another kind of fowl of the partridge kind which
they call #anfel. [t is about the size of a fabk. Its ery is very like
that of a &abk (chukor) but shriller. There is little difference in
colour between male and female. It is found in the country of
Peshawar, Hashnagar and in the countries lower down but in no
higher district.”

Abul Fazl mentions that partridges in Kashmir afforded good
sport. They were probably hunted with hawks—a form of sport
which is still extremely popular in Hindustan.

Jehangir relates that one day while hunting, he saw a fuyghun
or albino partridge such as he had never before seen, which he canght
witha hawk that likewise happened to be an albino. He * continues
“1 ascertained by trial that the flesh of the black partridge (ordinarily
coloured ? ) was better than that of the white. . . . "'

Tae CRANE

Jehangir describes a AKwlang® hunt with falcons, a sport, he
states, of which his son Shah Jehan was particularly fond. The
birds employed on this occasion were Shakin (either Falco peregri-
sator or F. barbarus) He relates : ** At Shah Jehan's reguest I rode
out early in the morning and caught one darua (crane) myself
whilst a falcon my son had on his wrist caught another. Certainly
of all good hunting amusements this is the best. [ was exceedingly
pleased with it, Although the Sarus is large, it is lazy and heavy
on the wing. The chase of the dirma has no resemblance to it. 1
praise the heart and courage of the falcon that can sieze such
strong bodied animals, and with the strength of his talons subdue
them. Hassan Khan, chief huntsman of my son was honoured
with an elephant, a horse and a dress of honour as a reward for his

exhibition of sport, and his son also received a horse and a dress of
honour."

' Apparently here only #abk (chukor) is meant, as we have been told above
that the &udk-c-diirei is the size of the Monal Pheasant.

2 Jeh., vol. i, p. 284

* Either Grus communts or Anthropoides virgo.

—
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The Emperor records! that once while hunting waterfow! in
Kashmir, a boatman canght and brought him a young Demoiselle
Crane(?)

* It was very thin and miserable " continues the royal naturalist,
It did not live longer than a night. The gargari (Demoiselle
Crane ?—perhaps from its cry) does not live in Kashmir, This had
became ill and thin at the time of coming from, or going to
Hindustan and had fallen there."

The last passage would tend o indicate that the Emperor was
well acquainted with the fact of bird migration.

THE SArUS CrANE (Gris aufirone)

Babur® deseribes this bird as follows :  * The Turks who are in
Hindustan call the Sarus 7eeh fireet (Camel erane).  Itis alittle
less than the ding (Adjutant). Its head is red. They keep it about
their houses and it becomes very tame.”

Jehangir appears to have entertained a special reczard for
this bird, comcerning which his observations and notes are
particularly exhaustive. The reputed devotedness of the pair to
one another and their attachment to their voung seems to have
particularly arrested his fancy. He relates that once when encamped
in the neighbourhood of Deogaon (Gujerat) one of his eunuchs
canght two young sarus on the bank of a large tank hard by. ¢ At
night "’ he notes, “ two large sarus appeared making loud cries near
the ghusal Lhana (lit. * Bath chamber’) which they had placed
(erected) on Lhe edpe of the tank, as if somebody were exercising
oppression on them. They fearlessly began their cries and came
torward. It occurred to me that certainly some kind of wrong had
been done to them, and probably their voung had been taken. After
enguiry was made, the eunuch who had taken the young sarus
brought them before me. When the sarus heard the cries of the
yvoung ones, they without control threw themselves upon them, and
suspecting they had had no food, each of the two sarns placed food
in the mouths of the young ones and made much lamentation.
Taking the young ones between them, and stretching out their
wings and fondling them, they went off to their nest.”

The Emperor has recorded some extremely useful and interesting
notes concerning the breeding habits of the sarus, from pairing
onwards, to the time the young were hatched, which I think deserve
to b2 quoted éa exfenso. Thev bespeak the keen and lively interest
of the writer in his subject, and their minuteness and accuracy are
such as would do justice to any modern work on Natural History.

He writes:* < At this time the pairing of the sarus which
L had never before seen, and is reported never to have been
seen by man, was witnessed by me. The sarus is a creature of
the crane genus, but somewhat larger (dak diwaszdek, lit., ten,
twelve, i.e. its is } larger). On the top of the head it has
no feathers, and the skin is drawn over the bones of the head.

Lteh., vol. ii, p. 176, . ® Babur, vol, ii, p 220,
2 dek wol. i, p. 16,
8 :
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From the back of the eye to six fingers breadths of the neck it is
red.  They mostly live in pairs oo the plaing, but are neeasionally
seen in Hocks. People bring a pair from the fields and keep them
in their houses and they become familinr with men. In [act there
was a pair of sarus in my establishment to which [ had given the
names of Laila and Majoun (the ‘ Romeo and Juliet' of
Persinan story and song). One day a eupvch informed me that
the two had paired in his presence. 1 ordered that if they showed
an inclination to pair again they should inform me. At dawn
he ecame and told me that they were about to pair again. |
immediately hastened to look on. The femaie having straightened
its leers, bant down a little : the male then lifted one of its feet from
the ground and placed it on her back, and afterwards the second
foot, and immediately seating himself on her back paired with her.
He then came down, and stretching out his neck, put his beak
on the ground and walked opce round the fenale. It is possible
hevy may have an ege and produce a vounz one. Many strange
tales of the affection of the sarus for its mate have been told. The
following case has been recorded beecause it is very strange.  Oivam
Khan, who is one of the Aleszzdas (house-horn ones) of this court,
and is well acquainted with the arts ot hunting and scouting,
informed me that one day he had gone out to hunt and found a
sarus sitting. When he approached, it got up and went off. From
its manner of walking he perceived signs of weakness and pain.
He went te the place whore it had been sitting. He threw a net
round it and drew himself mto a corner, and it tried to go and
git in the same place. [ts foot was caught in the net and he went
forward and siezed it. [t appeared extremely light, and when
he looked minutely he saw there were no feathers on its breast and
pelly ; a handful of feathers and bone came into his hand. It was
clear that its mate had died, and that it had sat there from the day
it 1ost its companion. Himat Khan, who is one of my best sevants,
and whose word is worthy of reliance, told me that in the Dohad
Parganna (Gujerat) he had seen a pair of Sarus on the bank of
a tank. One of his gunners shot one of them and in the same
place cut off his head and stripped it of its feathers. By chance we
halted two or three days at that place, and its mate continually
walked round it and uvttered cries of lamentation. * My heart,” he
said, * ached at its distress but there was no remedy for it save
regret.’” By chance, twenty-five days alterwards he passed by
the same spot and asked the inhabitants what had become of
the sarus. They said it died on the same day and there were sl
remains of feathers and bones on the spot. He went there himself
and saw it was as they said. There are many tales of this kind
among the people which it would take too long to tell.”

A few days later, Jehangir continnes his diarv: . . .". the
sarus, pairing of which has been related in the preceding pages,
collected together some straw and a little rubbish in the little garden
and laid first of all onc egg. Onthe third day after this it laid a
second egz. This pair of sarus were caught when they were about
a month old and had been in my establishment five vears. After
5% years they paired and continued doing so for a month; on the

o AN
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215t ofthe month of Amurdad, which the Hindus call Savan
(Shravan ;. Avgust-September) the hen laid the egps. The female
used to sit on the eggs the whole night alone, and the male stood
near her on guard. It was so alert that it was impossible for any
living tiung to pass near her. Once a large weasel (mungoose)
made its appearance and he ran at it with the greatest impetuosity
and did not stop Ul the weasel got into o hole. When the sun
tluminated the world with its ravs the male went to the female and
pecked her baci with his beak. “I'he female then rose and the
male sate in her place. She returved and in the same manner
made him rise and seated herselt. ln short the female sits the whole
night and takes care of theeggs and by day the male and female
sit by turns. When they rise and sit down, they take great
precanti hat no harm shall come to the eggs.’

The F or continues his observations as follows: * From
Sunday Jdrd till the eve of Thursday the 7th rain fell. It is
r@ that on othet days the pair of sarus sate on the epgs five or
six thmes in turns, but during this 24 hours when there was constant
tain and the air was somewhat cold the male, in order to keep the
eggs warin, sate from early in the morning till mid-day, and from
toar time till the next mornine the female sat  without an  interval
for fear that in rismg and sitting again, the cold air should affect
them and the ezgs become wet and be spoiit. Briefly, men are
led by the goidauce of reason, and animals according to Divine
Wisdom implanted in them by Nature. Stranger suill is it that at
first they keep their eggs togpether underneath their breast, and
atter 11 or 15 days have passed they leave a litile space between
them for fear that the heat should become too great from their
contact with each other. Many become addled in consequence of
(too great) heat."

Further, “On the eve of Thursday the 21st the sarus hatched
one voung ong, and on the eve of Monday the 23th a second:
that is, one young was hatched after thirty-four days and the other
after thirty-six days (irom the time the first egg was laid or also
thirty-four days for this). One might say that they were +ath
larger than the young of a goose, or equal to the young of a
peafowl at the age of a month. Their skin was of a blue colour.
On the first day they ate nothing and from the second day the
mother laking small locusts (grasshoppers) in her mouth sometimes
fed them like a pigeon, or sometimes like a fow] threw them before
them to pick up of themselves,

li the locusts were small it went off well, but if they were large
she sometimes made two or three pieces of it so that the young ones
migzht eat it with ease. Ashada great liking for seeing them I
ordered them to be brought before me with every precaution that
no harm might happen to them. After I had seen them I ordered
them to be taken back to the little garden inside the royval enclosure,
and to be preserved with the greatest care, and that they should be
brought to me again whenever they were able to walk."'

The diury continues a few days later :  , . , . At tirst the male
sarus used to hold its young one by its leg upside down in its beak,
and there was a {ear that he may be unkind to it and it might be
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destroved, | had accordingly ordered them to keep the male separa-
tely and not allow it near its voung ones. | now ordered by way of
experiment that it should be allowed near them, that the real degree
of its unkindness or alfection might be ascertained.  After allowing
it, it displaved much attachment and kindness, and his affection was
found to be no less than that of the female. 1 thus knew that this
performance was out of real love. "'

Further on, the following entry made at Agra (?) appears: ** The
pair of sarus that had had young ones had been brought from
Ahmedabad on Thursday the 25th. In the court of the roval
enclosure which had been placed on the bank of a tank, they
were walking about with their voung ones. By chance both the
male and the femrale raised a ery and a pair of wild sarus hearing it,
and eryving out from the other side of the tank, came flying towards
them. Themale with the male and the female with the female
encaged in afight and although some people were standing about
the birds pridno heed to them.  The eanuchs who had been told off
to protect them hastened to sieze them. One clung to the male
and the other to the female. He who had caught the male kept
hold of it atter mueh struggling, but the one who siezed the female
conld not b - and she escaped from his hand. [ with my own
hand put rings in its beak and on his legs and set lnm free. Hoth

went and settled in their own place ; whenever the domestic sarns

raised a ¢ry they responded.”™
TrE Grear [xpiax Bustarp (Cheriodes eawardst)

‘t ‘The Kharchal " {or Bustard) according to Babur * which may be
about the size of a fwghdak is in reality the feghdai of Hindustan.
Its flesh is very savoury. The flesh of the leg of some fowls and of
the breast of others is excellent; the flesh of every part of the
kharchal is delicious.”

The real fughdaf it would appear is the Great Bustard (/e
farda) with which Babur seems familiar from his Central Asian
home. The Indian bird above referred to is no doubt the Great
Indian Bustard, which in some parts of India is known as Pagldar
or Tugdar, @ possible corruption of the original fughdak, as
suggested by King.

Tur FrLoricax

Babur says:!' * The size on the Chars is somewhat less than a
tughdari. The back of the male is like that of the fughdari; its
breast is black. The female is of a single colour. ‘The flesh of the
chars is very delicate.  As the bharchal resembles the fughdak, the
ehars resembles the fughdard'’

This bird can be either the Likh or Lesser Florican (Sypleotis
awritra) or the Bengal Florican (Sypheotis bengalensis). Most
probably, however, the reference is to the latter species as it seems
hardly credible that the peculiar elongated feathers of the upper
throat and ear coverts of the former bird, should have escaped
mention at the hands of 4 keen naturalist like Babur, From the fact

v RBabur, vol. ii, p. 218,
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that no description of the fwghdars is furnished it may be concluded
that this bird also (undoubtedly the Houbara—Chamydodis wndulata
macqueent) was familiar to the Emperor and his readers at home.

Writing of this bird, Jehangir ' savs: * | formerly thought that
there were two species, one a mottled black and the other dur (a
kind of dun colour). | now discovered that there are not two kinds
but that which is a mottled black is the male and that which is dun
coloured is the female. The proof is that in the piebald there are
testicles and in the dun one there are eges (ovaries). This has
repeatedly been found on examination.”

Jehangir's personal research is laudable, but it seems strange
that though Babur recognized at first that ** the female is of a single
colour ' his naturalist great-grandson should have made this disco-
very only at & comparatively late stage,

The BEmperor further observes as follows : * Itis a strange thing
that the windpipe in all animals (Adafaranad) which the Turks call
ddy, 15 single from the top of the throat to the crop (ehina-dan), while
in the case of the ¢dars it is different. In this case it is four fingers
breadths from the top of the throat single and then it divides into
two branches and in this form reaches the crop. Also at the place it
divides into two branches there is a stoppage (ses-dand), and a knot
(gfrdk) 15 telt by the hand."”

[ do pot know what peculiarity Jebangir is referving to. [ ean
find no mention asywhere of anyvthing extracrdinary in regard to
this part of the florican's anatomy,

Tae WaiTe [v1s (fbés melanweccphiala)

Another bird, which Babur calls the White Buzek, is no doubt this
specics. Its Hindi name is Safed daza. The Emperor says: * Its
head and bill are bBlack. It is considerably larger than the fuzeld of
our country® but less than the fwzef of Hindustan.''?

Another species of Ihis is also described by Babur which I am
nnable to place.

Tar WEITE-NECKED STORK ([issonra episcopa episcopa)

Babur * observes . ‘' There is another sort of stork which has a
white neck while the head and all the rest of its body are black, It
migrates to our eountries. It is rather less than the common stork.
This stork Lhe Hindustanis call FValding.”

King suggests that this may be the Painted Stork ( Psewdotantalis
lencocephalies). 1 do not see precisely what justification he has for
doing so, as the description appears to fit this species much better
though it must be admitted that tie underparts of our bird have a
considerable amount of white in them.

L Jeh, vol. il p. 292,

* Which according to Mrs. Beveridge may be Plegadis falcinellns, the
(xlossy Ibis, a winter visitor to most parts of India,

? King suggests that by this last may be meant the Spoonbill | Plafalen
fencorodie) ealled in India Chamack-fuzek.

* Babur, vol. ii, p. 220.
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THE AJUTANT STORK (Leplopdilus dubins)

Babur® writes: * One of the fowls that frequent the water and
banks of rivers in the Mg, which is a large hird. Each of its
wings is the length of & man; on its head and neck there is no hair.
Something like a bag bangs from its neck ; its back is black, its
breast white; it frequently visits Kabul. One year they caught and
brought me a ding which became very tame. ‘I'he flesh which they
threw it, it never failed to catch in its beak, and swallowed without
ceremony. On one occasion it swallowed a shoe well-shod with
iron: on another occasion it swallowed a good sized fowl right
down, with its wings and feathers."’

The Emperor also records the popular superstition, prevalent
even in his day, that if vou splil the head of an Adjutant before death,
voun will extract from it the celebrated Zalksr molira (Poison-killer)
or * Snake stone '’ of great virtue and repute and a potent antidole
against all kinds of poison.

Tre PAINTED STORE (Preudolantalus lcwcocephalus)

Babur describes this bird as ** nearly the height of a sarus, but
its size is less. It resen.bles the stork (Lalag—Ciroria aiba) bul is
much larger. [Its bill is longer than a sarus's and black. Its head
is polished and shining, its neck white, its wings parti-coloured.
The edges and rools of the feathers of its wing are white and the
middle black.”

Both King and Mrs. Beveridee are of opinion that this may be the
White-necked Stork ( Dissura episcopa). From the clue however that
its head is * polished "' (although the bill certainly is not black) it is
possible that the Painted Stork is meant. Babur is unmistakably
clear in other places when describing shine or gloss of feathers (cf.
Pigeon and Monal Pheasant) and the word rendered as ** polished "'
by the translators would appear to indicate the bare ifacial skin of
this bird which extends back to the crown. The description of the
plumage, moreover, points more to its identity as this rather than to
the species suggested by King and Mrs. Beveridge. Babur called the
bird Miwkisa.

Tae Oren BiLL (Anaslomus oscilans)

The bird described by Babur as follows may be this species: 1t
resembles in colour and shape the stork that visits our countries.
Its beak is generally black and white, and is much smaller than the
other.”

EGRETS

In view of much recent interest and the proposed legislation for
licensing egret farms in Sind and elsewhere so as to make il a com-
mercially profitable industry without detriment to the birds produc-
ing the plumes, it is interesting to read Abuol Fazl's account®
relating to the Sarkar of Kashmir where he says: * In the village of
Matalhamah is a wood which is a heronry. The heronries are

SR s s

1 Babur, vol. 1, p. 220. * Ain., vol. ii, p. 362
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strictly guarded and in the Spring when their long feathers fall from
their necks, there is a watchman in attendance who picks them up.
The feathers are taken for plumes and the birds here are regularly
fed."”

Jehangir remarks that * among the excellencies of Kashmir are the
plumes of feathers (faled) ' presumably from these very heronries,
# of which as much as 10,700 feathers are yearly obtained."

THe Nvukta or Come Duck (Sarcidioruds melanonotus)

Babur's Stad-margd deseribed as follows, is obviously this duck.
“ There is another waterfowl] which they eall Shak-sargh. It may
be rather less than a goose. 1t has a swelline above its nose. lts
breast 15 white, its back black and its flesh is excellent.”

Tur Sror-piLLED Duck (Awras pacilorbymncha)

Babur describes a species of duck as follows : ** There is a water-
fowl which they call Gheretf-pai. 1t is larger then the Sena-burchin.
The male and female are of the same colour, It is always found in
Hashnagar and sometimes visits the Lamghanat. Its flesh is very
delicate.”"

In a footnote, Sir Lucas King suggests that this may be the Spot-
billed Duck, which is called Garm-paf by the falconers. Sona
according to him is the name for the Mallard. Mrs. Beveridege in her
translation of Babur's Mewmedss, renders the word as Gharm-fai and
remarks that Dr. Ross’ notes from the ** Sanglakh " that Suna is the
drake and Burchin the duck of Awes boseas, and that it is common in
China to call a certain variety of bird by the combined sex names.
This practice, it may be mentioned, is frequently adopted in India
alzo, thus Chakwe-chakiod is the name by which the Brahminy Duck
(Casarca vulila) goes in many parts of the peninsula.

( Fo be continmed)
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Part L1
(IFith a plate)
( Continued from page S51 of Polume XXXYT)

Tyto alba javanica (Gmel.) ‘The Tndian Barn Gwl.

Murray savs he obtained the White Owl at Sird Bolan in the Pass on May 18,
1850, W. D. Comming informed me that one was seen about the Telegraph
Spation at Ormarea for a0 week in Marvch 1902, No other record, Possibly a
rare resident,

Asio otus ofus (1..) The Long-cared Owl,

The Lonw-cared Owl s o rare vagrant in the north; one wWas obtamned at
Ouetta on December 2, 1905 and Murray records it alse from the Qluetla
Vallew., Hutton and St. John both obtained it ot Kandabinr.

Aslo Nammens {Pont.)  The Short-vared Owl,

A wittter visitor in small numbers, the Short-eared Owl kas been obtained oo
several occasions in the Ouetta Valley, Mach, Gulistan and Forl Sandeman
. y 10 and April 21.

n the Mekran Hotson met with it twice, in the Hingol Vs
4 and at Dizak on November 15 ; probably searce.
side of the Habb River on November 14,

¢ on September
: on the Sind

Strix aluce biddulphi, Scully. Senlly's Woord Owl.

Col. Venning obizined this owl on January 10, at Old Shinghar in the Zhob
Valley ; the spécimen is in the Hombay Museum. No other record, ¢ Kare
resident in extreme N.E.

Sirlx buller] (Hume,) Home's Owl,

The type of the species was collected in Mekran by Nash for Butler | it 3510
the British Museum. Nash was for many years stationed at Ormarra and so
possilly this bird came from there.

This Owl, which was described by Hume in 1875, has never been met with
there since. There is in the Liverpool Museum an earlier bird obtained by
Clande Wyatt in Sinai in 1864. In the féis 1870 Wyatt no doubt refers to this
Owl as Phasimoplyn.v capensis ; he says one of his men was working at the ruins
of Feiran when he saw this owl looking out of a hole in the wall and by closing
the hole with a stone he captured it. This was the only specimen Wystt got
though he heard what was apparently this species in the Wadi Hebran and
* perhaps half a dozen times in the Peninsular.’ This was in Jaouary. lu
September 1911 Schrader heard this owl in the Wadi Feiran and on the 23rd
obtained one which was so blown to pieces that only parts, just sufficient for
identification, could be preserved. A fonrth example was obtained by Philips
in the Wadi Feiran on March 31, 1914, (e Aduk, 32, p. 252 and plate). Pro-
bably too it was this Owl which Kaiser got in Angnost 1891 and July 1892 in the
Wardi Bedr and in the Wadi Arka on March 31, 1893, {Le Koi Jour. . Orn., 1923,
pp. 65-66). It scems clear then that this Owl's home is the Sinai peninsula
where it is evidently not uncommon though perhaps very local and that it is resi-
dent there. How comes it then that Nash got it on the Mekran coasts ? ; it seems
unlikely that it is a normal resident there. Cumming tried at various places
there for vears and did not come across it and other naturalists—Blanford,
Zarudny, Zugmayer, Hotson—all failed to meet with it, 1f it is very local
and also very scarce it yet may have possibly eluded all these people. On the
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other baod evelones oecur sometimes on this coast and  bring birds which are
ot usually met with and this may aceount for its veeurtence but even then oite:
must suppose it oecurs somewhore in Arabia nearer than Sinad, Unfortunately
there are no details of the capiure of this Bivd at Qrmarn.

Bubo bubo turcomanus { Fvers, ) The Puarkestan Eagle Owl,

* Boom ', Bal, ) e !

The Eagle Owlis resident and sparsely distributed in the hills of ¥, Baluchis-
tan. Muarshall received o vouus one taken From the nest and there are two half
grown yvoung in the Ounetta Museum taken near there on June 3, 1915, where there
are alsa three adults. Tt has been obtained at Khowlar In 8 Kalat and ot
kandahar. Besides those in Quetta Museum I have examined three in the
Hritish Museum obtained st Quetta, Kandabar, and Kalat and they appear to
be typleal fercomans which is very near ralbenns—\W, $50-460 mm, e

Neither £ wagalensis nov Subo coromandns are recorded from Baluchistan
out 1 have seen the former between Korachi and the Baluch boundary,

Dtus gcops pulchellus (Pall.) The Eastern Scops Owl,

The distribation and status of the three species of Scops Owl iz not clear and
there are very few records of aoy of them. [t seems fairly clear however that
this Seaps Owl is & summnier visitor in small numbers and locally distributed in
N. Baluchistan, It apparently arrives about the middle of April. St JTobn savs
it ammon in tie juniper hills and Swinhog records it (as pewnalns) in the
orehards at Kandahar, 1 have examined specimens obtained at Chaman nn
April 16, ar Kandahar on April 11 and 12 and a hali-grown young one from
Zinrat on July 2. Murray records this bird in several places between Ouetts
and Kandahar and savs peowades (rectivs seade) occurs at Mach, Dozan and
Quetts, however there are ne specimens to benr this out or that the Indiin
Seops Owl oecurs at all in Baluchistan

The only record from the s i

h is from Ormaren on the coast where Conmming
ebtained one on passage in Sepien

Otus brucei (Hume.) The Strinted Scops Owl,

The Striated Scops Owl must be resident (or i summer visitor) in small
numbers, [ have seen ooe {in British Museum) from Chaman obtalned on
April 23 and also a hali-grown young one frem the same place on Iune 6,
These are the birds recorded by Barnes and 5t. John. One from Taha
Achahzai obtained in June is in the Bom bay Museum and W. 17, Cumming
sent me a full grown young one from Sheik Mandah on August 16, 1923,

In Ceatral Mekran Hotson obtained one at Shirexn Patk (Kharan) on the
Panigur-Kalat road,

Mus bakkamena deserticolor (Ticehurst.) The Desert Collarerd Seops Owl,

The ooly certain record is a hird obtainer by Murray (now in British
Museum) at Killi Abdullah (5,100 ft.) on the road from Luetta to the Khojak
oo May 3, 1850, where it must have been breeding,

Seops Owls (7 this) are said to ocenr in Las Hejaz.

Athene brama indica (Frankl.) The Indian Spotted Owlet,

Meinertzhagen obtained twao specimens at Quetta on April 6 and June 7.
Swinhoe says it is common in the lower parts of the Boian but he did not find
it west of Mach : he obtained an adult nnd o young hird at Pir Chowki at the
entrance on May 15, Murray, on the other hand, say= it is found as far as
Gulistan and is replaced bevond the Khojak by daefriana, The distribution is
not quite clear but it can be snfely said that this owl comes up as far as Quetta
where it breeds and is resident.  Common at Sibi in the plain,

It is firly contmon throwghout the Makran in snitable places anid is resident |
it oecurs as far west as Bampur in Persian Baluehistan and Hotson obtained it
tar as north in the Makran as CGrajar in the Mashkai valley,

Athene mociua baciriana (Hutton.) Hutton's Little Owl,

The Little Owl is fuirly common and resident over the whole of N, Baluchis-
tan inhabiting banks, rocks, nld walls, ete.  Barnes records young in 2 hole in
a tree oo June 5 at Chaman while at Kandahar Swinhoe found severa) nests
with young in the fort walls early in April. 1 have examined numerons adults
and young in the Quetta Musenm obtained in that district. It apparently does
rot ocenr in the Bolan, and it is curious that St Johi does not refer 1o it jn

)
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kalat as it certainly oceurs, as Hotson obtained it at Surab in 5. Kalat on
July 1.

In the Makron there are no records of it but Hotéon obtained it at Magns just
over the Persian boundary on December 3, where he savs it was scarce.

Pandion holiacius hallaetus (1..] ‘The Osprey.

It is remarkable that there is no record of the Osprey in N. Baluchistan. Cn
the Mokran coast it is common enough in winter and according to W. 1. Cum-
ming it iz found throughout the year but he had no evidenee of its breeding
there, though thereis no renson why it should not do so in such places ns
Ormarra Head, as it certainly breeds at the eastern end of the Persian Gulf.
(i the other hand non-breeding birds may be seen on the Sind couast all
throtigh the hot weather.

Agypivs monachus (L.} The Cinercous Vulture.

The Black Vulture iz resident in small numbers
of the north (8,000-10,500 ft). The huge nest is nearly alwaye built in the top of
& large juniper, & single egg in March or early April is laid, thoogh 'a much
incubated ege is recorded in May.,  In winterit spraads oul tothe lower plains
and vallevs and so reaches Sibi and Kandahar.

It wanders to the Makean const where Camming has noted it in the hills near
Urmatra but its status in 5. Baluchistan is not known.

throughout the higher hills

Gyps fulves folvescens (Huue.) The Griffon Yulivre,

The earlier writers considered the Grifion Lo be less common than the Black
Vultore but the concensus of opinion now seéms to be that it is the commoner
of the two in N. Baluchistan. It iz resident and brecds at the higher elevations.
Betham records an egg on April 5 and Marshal! one young hatched on April
25, Itisacliff breeder. During the Afchan War of 1879 Swinhoe noted that
vualtures became much comoner than before.

Probably a winter visitor to the Makran coast ; Comming has noted it at
Ormarra ; status elsewhere not known, but almost certainly breeds in the
Khirthar Range.

Gyps himalayanus | Hume.) The Himalayvan Griffon Vulture.

A bird in Quetta Museum obtained at Cuetta on February 10, appears to be
i younw bird of the species, A wanderer ¢

Pseudogyps bengalensis (Gmel.) The Indian White-backed Vulture.

St. John records that in 1878 the White-backed Vulture followed the troops
marching from Sukkur to Afghanistan, profiting by the numerons dead animals
left ex vonfe. The laying of the railway across the Sibi plain in 1878 depriving
them of food on the first part of the journey, they dizappeared. Muorray how-
ever records= il at both ends of the Bolan Pass in 1880, There are no recent
records of this * Plains ° bird, nor did 1 nieet with it even at Sibi in December.

It wanders to the Habb Valley doubtless from Karachi where it 15 common
and may go further into Las Belas but I have no record of it from  anywhere

else in Makran : but Zarndny lists it as n breeding speciez in  Persian
Baluchistan.

Neophron percnopterus percoopterus (L) ‘T'ne Egyption ¥Yulture,

The Neophron ssa very common summer visitor to the hills of N. Baly-
chistan arriving at the beginning of March. It appears to breed all through
the higher hills ; young are recorded as hatched at the end of Apsil and both
cliffis and trees are utilized as nesting sites, The birds have left the hills by
september and yvoung appear in the Ouelta valley by the end of July, in which
loeality nod others of similar altitude some hirds may be seen into November,

t is common ju the Sibi plain in winter.

Throughout Central and Coastal Makran it is probably more or less resi-
dent ; it breeds round Ormarra in March making its nest usoally on a ledge
near the top of the lower hills and difficult of access; fresh eges were found
by Cumming «n March 1 and March 31,

Zarndny and Héirms described the Neophron from 5, Persinn Baluchistan as
N perenpoplerus rubrigeriongius (Orn, Monats., 1002, p, 52) differing from the

|
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typieal race it having the bare parts of the head ornge-red instead of yellow,
W. D. Camming who foond Neoplirons common at Charbar in 1920 paid parti-
cular attention to this point at my reguest and sent me & description and water
colour painting of birds exiumined at close quarters and he added that he could
see no difference between these Charbar birds and Karachi ones, and judging
by the painting and deseription | agree.  He never saw any with orange-red
on the head. Zarudoy's race cannot be, I think, o sood one and must be
founded on stained birds,

E;'p.{é*tug barbatus gramdis  Storr,  The Lommergeer.

One of the oroithological sighls of N, Baluchistan is the guantily and tame-
ness of the Bearded Vultures., Itisa constant resident and breeds in all the
higher hills from the Suleimans westward. It lays early in Mareh, the nests
being on ledges of (mestly) inaceessible cliffs, It is commoen in the Bolan Poss
but does got reach the Sibi plain, Round Quetin it is distinetly o scavenger and
attends at carcasses with Neophrons and ravens and may be secn often enough
righl i pntonment swooping round low down in search of morsels ;
records attempts of one to carry off a puppy from a barrack
th ! At Ziarat, too, I have had this magnificent bird sailing round
within few feet of my head,

Mot recorded in central and coastal Makran.

Aguile chrysaetus dophane (Menzh.) The Geolden Kagle.

Locally in the higher hiils of N. Baluchistan the Golden Eagle is not un-
common and is resident, wandering to the lower vallevs in winter, At Ziarat
in the autumn ope or two of these magnificent birds were seen almost daily
zoaring high overhead. Radeliffe records that o young one taken from an
wyrie was sent to the Korachi Zoo and that he received an egg taken by natives
which was thought to be of this species.  Marshall too had eggs brought to him
and saw an evrie and obtained an adult. They hunt in pairs for Chukar and
reacily take wounded birds; Meinerizhagen records that one even swooped on
a covey and took a bird on the wing. In the Quetta Musetm are specimens
from Quetta on January 24, aod Harboi August 30 and I have a yvoung one
just out of the nest picked up dead near Quetta in my collection.

No record in 8. Baluchistan for I am doubtful if the bird recorded by Hume
at Gwader on February 18 could belong to this species.

Aquils heliaca (Savigny.) The Imperial Eagle.

Swinhoe records the Imperial Eagle as common in winter at Kandahar whence
there are specimens in the British Moseum ; it is therefore rather surprising
that there nre no records of it in Baluchistan except Murray's statement that
Dupuis collected several at Qruetta on May 2, 1850 and July 7, 1888,

Aquila nipalensis nipalensis (Hodg.) ‘The Steppe-Fagle.

Hotson obtained a Steppe-eagle at Hazarganii in the valley of the Dhor
{Hingol R.] Jhalawan on September 18,

Mo other record [ scarce winter visitor ?

" Aquila rapax vindhimne (Frankl.) The Indian Tawny Eagle.

Meinertzhagen records that the Tawny Eagle is not uncommon in the plains
of N. Baluchistan between February and Sepiember; o local specimen
abtained on July 22 is in the Quetta Muoseum.

Hotson obtained one at Gidar inS5. Kalat on June 249 1 have seen it in the
Habb Valley in June and Commiog says it is oceasionally seen at Ormarra
from October to May. How much further west it occurs is not known, MNor
iw ite status clear ; Zarudny 1ists it as nesting in Persian Mekran.

Aqulla clanga (Pall.) The Greater Spotted Eagle.

The Spotted Eagle should be commoner than records indicate. Murray records
it at Siriab in March, at Nuskhi and at Kirta on May 22! Comming obtainel
one at Ormarra on October 24, ;

Nu other records.
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Heraetus fasciatos (Vieidl.) Bonelli's Eagle.

Bonelli’s Eagle {5 doubtless resident in small nwnbers throughout Balu-
chistan.  Marshall records nests in the Uetta district with one egy on Mav 14
andd with two eggs on May 26, Meinertebagen noted several ar Ziarat in July,

Cumming informed me that it s resident at Ormaorea on the Mekran coast and
Breeds there in Jannary whenee there i o specimen in Bombay Museum.
Miernetus pennatus (Gmel.) The Booted-Eagle.

The Booted Eagle is not ancommon in Kalat and the Cuetta Valley to th
Khojak wheaee it 15 recorded by 5t. John, Murray, Melnertzhagen and seen by
myaeli,  The records range from Moreh to Augost =0 it s apparently @ sumimo
visitor, Mo nesting records,

Duke obiained it at Nal in 5. Kalat on May 15 but there are no certain
records from AMekran.

Circaetus gallicus (Gmel) The Short-teed Eagle,
i the §1
lat abod 5. Al

All there i on Tecord con
that it is noL AnCoMmon 1k

1. John's statement
A A specimen ol

Butesiur teesa (Frankl) The White-ay
Radcliffe tocords that the White-eyed d is fairly common in the Quetta
Valley in winier, not scen in summer; but St. John's record: one obtained in
tain the summer of 1887, I think it must be only & winderer up to that

rreared.

All through Ce
it is resident or

L2 and as far
t » most a local mi ! cran too from Las
Belas to Gwader ar in to Charbar and Jesk in Persian Melrnn it is fairly
common and is safd te oecur as [ar west s Booder Abbas, Cumming
found @ nest with three egas at Jask on April 15 and he informs me that a bird at
Charbar attacked a brown dove which had aceidentally got under some netting,
and he has seen one try to catch a sparrow.

Halisetus lescoryphus (Pall.) Pallas® Fish Eagle.

There is very lttle information as regards Pallas’ Fish Eagle | Barnes records
an egg which he supposed to be of this species, which was brought to him at
Chaman oo March 18.

It occurs at Ormarra between December and April aceording to Cumming,
bt he did oot know whether it bred there.

Haliastus albicilla (L.} ‘The White-tailed Eagle,

Only recorded from the Mekran coast where Blanford saw it at Grwader in
December and Hume in February., Cumming has scen it at Ormarra oceasion-
ally in winter and I saw a magnificent acdult bird at the Habb River on
November 14. ;

There are no records io the nortn. 1 have no certain record of Aelfasiur
Jrdus in Baluchistan but it is almost certain to occur at leasl in Las Helus,
Murray lists it without comment,

Milves migrans migrans (L) The Black Kite,
The Black Kite is a fairly common summer visitor to N. Baluehistan. Barpes

vana, N. of Khozdar,

says it arrives at Chaman early in the spring and breeds at the end of March ;.

Marshall obtained egg:: in the hills near Quettn on April 12, and Meinertz-
hagen found voung m Murdan on May 4. Other breeding places mentioned
are Kholak, Kushoch and Ziarat. It wounld seem that this race replaces
govinda in the higher hills but the distribution of both wants further working
out. It is =aid to visit the Quetta Valley on passige and [ found all had left
Zinrat by the third week in September. Five adults examined—Chaman,
Ouettn, Khawash, and * 5. Afghanistan ' appear to be typical wsefgrans,
Whether it breeds throughout Kalat and ot all in Ceotral Mekran is not
koown : Hotson obtained one in Panjjur District on April 1, and [ saw one at
seq off Gwadar on Mareh 13, 0 that some must pass throwgh W. Mekran on
passige.
Milvus migrans govinda, Svkes. The Parinh Kite,

Most observers are agreed that the Indian roce is resident and  breeds in the
Sibi plain, Quetta valley, north to Pishin, Meinertzhagen says a number visit

.
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the Chetta valley too from the south during the rains ; this wounld be o hen
yutmg are on the wing. 1t breeds in April.  Some may leave o the winter i
Marzhall noted they were scarcer af that season, Swinhoe records ;,-,.m-ﬂ;“
fram Kandahar on February 1, 1881, but this spocimen, an adult, is i the
British Museom and 1 consider it to be, by its drvacn streaked  eal, Sty
as may be also o young one thence on November 17, The status at Ji?ul:l:th'ul'
iz not certain as many kites wandered thither during the Afghan War, -
.",I_timt tinte our kuowledge over the rest of Baluchistan is oot wt all fall, This
Kite is common and resident in the Habb Valley and probubly too in the Las
Belas plain ; Comming says it wanders Lo Ormarra in winter, Blanford noted
that kites woere sciarce in West Coastal Mekran at the end of Januvarsy but hw un-
tortunately obtained no specimens.  Hotson too uuforfunaiely wol none ther
and made no notes concerning the specics which however he met with at
Uhrndch in tho Hingol Valley (B Central Mekran) in Seplember and ovhinined
n. Mo states, 408 vecurs ot all throughwut Mekran, needs working
arodpy lists it as a rare breeding species in Persian Melerain.

Milvuz llneatus (Gray.) The Black-cared Kite.

Thouagh tnrecorded in Baluchistan this kite must surely ocour. Kites woss
pousurlly common during the Afghan War of 18570 and three obtained [ Juv.
Kandahar September 13, December 15, andl Febroary 23, by their size _.,|.‘|
o brown feathers on the crown 1 jucdge to be ffveafns. W, 450, 495 095
iritish Musenrm.

In

n uf which Fiour records, 5
ugust 16, and one
S ahichistan
Anpust -

ver ot Las

A stragyler in N, Baluchis

gseent July 7, immature obtained Apri
=N

obtained by Griffith in * Afghy

st. John obtained it :
Elanford obtained it ot P,
Belas on March 18. No records e chere : status uncertain,

Circus macrogrus (5. (., Gmel.) The Pallid Harrier,

A fairly conmuuon winter visitor to the lower plains and valleys but commoner
a5 0 passage migrant | Hames noted it as very common at Chaman in the whent
Helds. It passes through in March to the end of April in the Quetta valley and
at Kandahar, 5t. John records it on spring and autumn .F“W"i'-ﬂ"-‘ in Kalat.
Murray thonght that it bred on the Khojak—' building in Mav " — but this
requires verification. -

On the Mekran coast Comming records it at Ormarea in winter and spring and
Blanford obtained it at Gwadar in December.  Zugmayer got it in Las Belas
in March and April; it is probably not uncommon throughout the Mekran in

winter and on passage.

Circus pygargus (L.) Mootagu’s Harrier.

Montagu's Harrier is probably a passage migrant in small numbers in the
north. There isin the Quetta Museum one obtained at Baleli oo April 19, 1914
(Ll seacrourus) and there is one from Quetta io the British Museum ; St. John
ubtained one on the Khojak on September £, 1881—perhaps the same bird.

Circus cvaneus (L.} The Hen Harrier.

The Hen Harrier is recorded as a fairly common winter visitor from mid-
October to April and also on passage though [ doubt if sight records can be
trusted, | have seen several'specimens obtained in the Quetta distriet in
winter, and one froon Kandahar. F

There is no record in the Mekran but Hotson ebtained it at Bampur in
Persian Baluchistan in' Pecember, so it should ocenr.

Circus sruginesus ( L.} 7 The Marsh Harrder.

The Marsh Harrier is fairly cammon in snitable spots in N, Baluchistan and
Kandahar from October to March.

It oceurs here and there in the'Mekran in winter.

Buteo ferox ferox (5. G., Gmel). The Long-legged. Buzzard.

T'he status in the north is not clear. Radeliffe says it is resident and breeds
in the Ziarat District ; Barnes believed that it bred fn the Chaman District :
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Murray says she found it common at Gulistan in May and obtained on May 7,
two youne about two weeks out of the nest.  On the other band Meinerizhagen
considered it to be absent from Mareh to August thongh odd hirds were seen
in May and St, Juhn says that i s not seen in Kalat in the summer. 1 know
of me actua! nest havieg been found. I it breeds at Ziarat all had gone from
there in September, Itis certainly found throughout the pliins and lower
vitlleys during the non-breeding months.

Throughout central and constal Mekran and in Kalat it is o common winter
visitor.

Accipiter badius cencliroldes (Severte.) ‘I'he Shikra.

Duke and Meinertzhagen both record the Shikra from the Quetta valley in
spring and automn ; iE1s Dot o very common bird in the north where however
it must breed here and there, Thus Cumming Aushed o bird off the nest in
Woodeoek Spinney near Quetta on Jupe 16, 1922, and St. John obtained it at
Kandahar on June 9, where Swinhoe also got vne on April 17

S too it must breed in 5, Kalat as Duke seenred one at Khozdar on June 12,
Throughout Central Mekran it is mot uncommon at least in winter; Hotson
obtained four between September 1 and December 12 nnd Blanford one al
Bahu Kalat on the frontier in Febroavy where be found it not  uncommon,
Itis not eertain whether it breeds o central Mekran, In constal Mekran it oo
doubt cccurs here and there ; Comming noted it at Ormarra in Mareh and
September.

Birds from central Mekran, S, Kalat, Quetta, and Kandahar (8 sp.) all

the raoe corchrofdes and not to the Tndian form, as also one from Wana
(N W.F.P.).

Accipiter niss nizosimilis (Tickell.) The Asiatic Sparrow Haowl.

This race of sparrow hawk which is so widely distri nited through Asia is a
Common winser visitor to and double passage migrant through N. Baluchistan
in Qctober and April.

It is rather a scarce wintet visitor to coastal Mekran and there are no records
of it, though it most oceur, in central Mekran.

Accipiter nisus melanoschisius { Hume.) The Indian Sparrow Hawk,

Radeliffe records that he thinks Sparrow Hawks breed in the juniper forest
at.Ziarat, where Meinertshagen also found them in June, Heowever, I think that
it i= not Aisesimdlis which is said to breed there as the latter suggests, but this
Himalayan race, There are birds in the Ouetta Musewn from Ziarat in July,
doubtless breeding birds, and resemble well birds [ obtained there in September
when it was very common. All these adults are very dark blue above and also
very large in size and match quite well birds from the Himalayas. Nisosimiies
from the plains of Indin are paler than the typicul European race and o series
measure W. & 207-216, £ 240-258, and this iz about the range of measurement of
imelanoschistus which is darker than the European bird.

It is interesting to find this Himalayan bird exteading to N.E. Baluchistan
together with others of the Himalayan fauna. [t chief prev 1 found to be
Fanberiza sfewaris.

Laubmann records . ». padfers from Pishin-Cuetta and Loralai but remarks
that they are not so grey as Japanese bivds.  Pellens secems o somewhat
oubtful race and probably his birds are sisosimifas. A female Lloo from Panjgur,
central Mekran with a wing of 198 mm. obtained on July 8, is also recorded as
pallens. 1 this is sexed t:nrrer.-t'l;,' it can hardly be a sparrow hawk at all but a
Shikra which ton is much more likely to be at Panjgur in July.

Acci piter vivgains said 1o have been obtained by Murray, I do oot credit, and
two birds from Cuetta recorded by St. John as Aecipiter brevipes are in the
British Museum and are in fact Aecipiter nisus nisosinilis.

Falco peregrinus calidus (Lath ) The Siberian Peregrine Faleon.

Peregrines are recorded s oecasional winter visitors from the end of October
onwards wherever jheels exist in N. Balochistan. It would seem to be searce
and possibly some records refer to dabylonicis. There is one from Quetta in the
British Museum,

Cumming has noted it at Ormarra in winter, otherwise there are no records in
the Mekran.
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Falco peregrinus babylonicus, Sci.  The Hed-cappoed Peregrine.

This is the common faleon of N. Baluchistan and is no sloubt resident
though 1 have no records of actoal nests. Meinertzhagan obtadned it a Ziarat in
July and saw others in June where 1 too saw it in September. 5t John consider.
ed it commion in Kalat and at Kandabar, | saw it in the Ouetta Valley on
August 17 and there is one from there in the Quetta Museum  obtained on May
24 and several in the British Muosenm from Kandahar, Caetta ol Kalar,
It oecurs at Sibi in winter.

At Ziarat 1 watehed for some time some very pretty plav-peting by a Shahin
which was stooping in turn at cach successive magpie which crossed the valley
to its roosting haunt,

I suw o shahin at the Habb Kiver on November L and Cumming vecords s
from Ormarta on October 21 ;. probably a winter visitor throughont ‘the Mekran
as it is in Sind

Meinertehagen reconds that be obtained &, pevegrinafor ar Kushdil Khan og
October 26, bot, o= he no lonrer has the specimen, he inforis me he is not sure
that he is correct in his identification,

Falco cherrug milvipes (Hode) The Saker Fialcon.

The * Cherrug’ 18 apparently o scarce winter visitor o N, Baluclistan,
‘Fhere are two specimens from Quetta in the Quetta Museum obtained in
Fimuary and another from Kushdil Khan on May 17, Mureay records it in May
aned September. No records elsewhere, Al examined areof the above ruce.
Blanford {F. B, L., ifl, 422} states that St. John obisined ope at Ouetta « the
latter does ot recond it nor can I rrace the specimen 5

Falco jugger (Gray.) ‘The Lageur Falcon,

The status of this falcon in the north is not clear.  Barpes records it 45 very
rare at Chaman but says he saw a pair in April; St. John regarded it as not
cneommmon  and s5ays he obiained it twice at (metta ; Marshall too theurh: i
tairly common in the cold weather and located a pair nesting in acliff in __-;':];‘_"JI
Swinhoe records it from Chaman in May and Murrav records it in this thonth
at several places between the Bolan and Chaman. Of recent vears howeayver
no one has met with it ;

in 5. Kalat it probably is not uncommon. Duke obtained it at Nal on May 2
and Hotson too at Chuttok vear Nal on August 26 ; in central Mekran at Jebri
in: the Mashkai Valley on August 31, and west of Kolwa on April 8: su

resumably in 5. Kalat and central Mekran it is resident as it must be too in

as Helas. Cumming has noted it at Ormarra, Zorodny does not list it for
Persian Baluchistan which is apparently beyvond its limit of distribution,

Falco subbuleo subbuteo (L.} The Hobkyv.

[ have exumined o specimen in the Quetta Museum shot at Pishin-Quetta on
Uctober 1. Murray records it from Nushki and Meinertzhagen saw a pair al
Ziarat on July 24, Rare; status unknown.

Cumming records it as a winter visitor to Ormarra ; no other recortdy,

Falco comcolor {‘'etnm.) ‘The Sooty Faleon,

The addition of this falcon to the Baluchi avifauna i¢ remarkable and un
expected, Labelled as F. amurensis, 1 found in the Cuetta Musenm  an
undoubted specimen of F. coneslor—an adult male—: it was obtained by
W. D. Cumming at Charbar on Aupgust 31, 1912 (not October 24, 1912, a%
lubelled), Mr. Cumming tells me that he saw another about the same time jn
the hills near there ; he further tells me that on May 4, 1901, after a cvelone he
took two falcons alive at Ormarra, which he thought st the time were and of
course may have been, & amarensis ; however, they were not preserved,

This is the first record north of Arabia; one recorded from Museat (/5is, 1886
p. 163} is 1o such a bad condition that it is hard to g4y whether it has been
correctly identified or not.

The Charbar bird measures W. 278, 1. 135. Bill from cere 13, Ts. 33.5 Ma
toe 32.5. [t hassioee been sent to the British Museum where Mr, Kinnea-
kindly compared it with Madagasear specimens, and he finds that it js 4 ver-;
pale bird, but there are insufficient skins in England to define any races,
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Falco mesalon insignis [ Clark.) The Merlin,

Swinhoe records the Merlin as common in winter ot Kandahor: Murray says it
i conpmon evervwhene north of Coetta and probably breeds in the Khojak, bt
this requires confirmation.  He bowever savs that o bied he exaunined from
Mundi Hissar was o young one with aonderwing coverts aot {ully grown, Mt
recorded of recent vears, and no records elsewhere. 1 have exnnined twe Trom
Kandahar in January and Februory and two from Pishin<Cuetta in Decentbet
and all are referrable 1o the above race.

Falco chiguera chiguera { Dauwdin, ) The Red-headed Merlin.,

Nicoll Cumming records the Red-headed Merlin from the Sibi plain where
it may well ocenr,  Murray says he obtnined it at Bibi Nani in the Bolan and
alzo at Kili Abduila in May Dbut even if this is correct 1 cannot credit his
statement that it is fairly common throughout the country, if by this he means
hill Baluchistan. No one has since met with it,  No records elsewhere,
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ould ot brecd there sinee sccordi
Coast ranege round Ormarra
on the headland at March or carly in April. To the Las
and Sibi plains it is probably only as a winter visitor

The question i& what is the breeding race of Kestrel in Baluchistan £ 1o the
Morth I have only scen birds from Kaodabar which at the end of March one
mav suppose are breeding birds and theze arc undoubtedly of the typical race
AW E0: 250 T 172 0 © WL 253, T, 165, All winter birds from Quetin-Pishin
and Kandahar in the north and from the Mekran I consider alse te belong o
the typical race but whether the Mekran breeding bird is also, remains to he
proved. [Hartert and Farndny record & [ sefmrafns as resident in Persian
Raluchistan bur none from British territory appent to be of this e 6 S0 W
FE6-250; 1. 163-172; 592 W. 24-268, T, 164-145.

The largest and the smallest birds are precisely alike in colour.

Columba livia neglecta [ FHlume. ) T'he Kock Pigeon.

‘ Kapoth® (Bal). © Kaftar *, (Pers).

Thronehout the whole of N. Baluchistan, except perhaps in the [orest area,
the Hock Dove is common in most places and especially in the valleys anid
¢liffs while in winter it congregates into mgre flocks,  Hesides cliffs, ete, it nests
freely in the vnderground water channels (Karezes) which at  intervals have
shafts leading into them ; eggs and young are recorded in May bul probably
ny elsewhers the hreeding season is o prolonged one but not extending to the
winter months,

Throughout central and coastal Mekran it is likewise common and  resident
and one of the characteristic birds of a small resident avifanna ; Hotson recods
s on Augost 21,

I have cxamined a fnir aumber of these hirds, eight from N. Baluchistan and
three from the Mekran and @ eonsider all belong to the race sepdectig the 1ype
of which came from Ladak ; in Ladak nre found Rock Doves with white
rumpas, fivta of older authors, alongside birds with blue-grey tinged FIiE s
(fatdermedia of some authors) ; the snme obtains in Kashmir, Gilgit, Punjab, Sid
and in Balochistan., In size their wings vary from 214 in females (o 238
in males and Baluchistan birds have the same mnee of measvrement and
eolour,

Laubmann records fafermedia from Gwadar ; | have seen no fnfermedia from
Baluchistan or plains of N. W. India; it &5 the bwd of the Indian
Peninsula with dark slate ramp and [ should much doubt s oceurrence; ut
Gwadar, Lanbrann's specimens (four) are small W. 211-214 but perhaps

¥ >
A
i
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they are not in good feather. North of Gwadar, near Dizak in Persiin Mekrean,
I have seen two typical smegfecins with wings 231 and 235 and here too may be
fonnd whitish or greyish rumped birds ; in the extreme east in the Habb valley
neglectus alzo breeds.,

Columba palombus casiofis | Bonap.)  'he Eastern Woel Pigeon.

The Wood Pigeon is fairly common in the juniper forests at 5000 ft. ut
Ziarat and breeds there as it probably does on’ Harbil in Kalat ;| Cumming
records it from Zarchun in summer. A vood many must leave the forest for
the winter as very few wer e seen at Sl v in Uctober ; St. John too
savs in the awtumn it is found in the lower hills. Barnes records it at
Chaman in wintet, leaving forthe hills in June, Radcliffe noted it in the Zhob
Valley from Marc It seems to be only & strapgler to the Cueltn
Valley : Murray from Kirta, Dogan in the Holan and Sapec,
Swinhoe met v the Khotak and Kandahar in Apri

South of K recargd i f one obtained at Turbat in Southern
Central Mekr n MNovember 27 by Hotzon.

Columba eversmanni (Bonap.) The Bastern Stock Dove,

It iz stranpge that this bird s unrecorded in Bribsh Baluchistan, One was
obtained and ancther seen at Charbar on September 24, 1912 by W, 1.
Cumming and it has been obtained in April at Kandahar,

Turtle Dove,
i vhog - obtnived one at
non April 7 and on the Khojak

Streptopelia furtur arenplcola (Flart.) The Persian

A straggler on  passage I
Cmetta on May 7. Murmay rec
on May 5,

Streplopelia sencgalensizs cambavenels (Gm.)., The Little Brown Dove,

Chiefly 2 summer visitor to N. PFaluchisian and widely distributed in
cultivated paris wp to 8500 [t.; here and there in the lower wvalievs zome
wintér while in the S5ib plain it s doubtless resident, as it is al Kandahar
breeding there at the end of February. Barmes says it is absent from Chaman
from October to March, which probably represent the months of departure and
arrival, and breeds in April. Throughout the Nuskhi district it is a characteristic
bird. At Sheik Mandah near Quetta eggs are recorded on April 17 and
4 late brood of young on Auguast 28,

In central and coastal Mekran and in Las Felas it is one of the commonest
and one of the few well distributed species and is resident ; it is particularly
common in the date groves and cultivation, It extends further west than the
Perso-Baluch boundary and is common at Charbar, Bampur, said to occur at
Bunder Abbas and has been recorded even in Irag.

Eleven examined from Baluchistan and Kandahar; there is no doubt Lhat
the breeding bird belongs to the race etmbapensis ; their wings measure
125-131‘5 as in a topo-typical series. ‘I'wo from Kandahar in March may
belong to the larger Turkestan race ermannd ; they measured 135 and 139 mm.
but a fermale shot also at Kandahar on the same day is the smallest of any
—125 mm.

Streptopelin decaocto decaoclo (Fulv.) The Indian Ring Dove.
* Jungli-Kapoth.'! (Bal.).

A summer visitor to N. Baluchistan arriving in the second week of March
and leaving in October, the Indian Ring-Dove is very common are
recorded from end of April te end of June. [t is not found above E‘{%ﬂ ft.
and only occasional birds are seen in winter. In Kandahar and Sibi plains
however it is resident ; it is common enough In the Nushki district o April.

A common and characteristic bird of central and coastal Mekran anod
l?as Belas and is resident; its distribotion extends a long way westward
of course.

Streptopelia orlentalls meena (Sykes.) The Indian Rufous Turile Dove.

Meinerizhagen informs me that he obiained twe on passage at Quetta on
October 1 and Juoe 3.

10
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(Enopopelia tranquebarica tranguebarica ( Herm.) The Red Tartle Dove,
Aurray recorided this Dove fro Sibi where it may well oceur as a hot winther
visitor ; it is quite likely to oceur in Las Belos oo,

Prerocles orientalis (L). The Imperial Sand Gronse,

The Tmperial Sand Grouse 15 o resident and also a passage migrant in N,
Baluchistan.  During September and October enonnous numbers pass through
the Ouetta District doubtless bound for the Ponjab and N. Sind, ete., the return
passare taking place in March and April. At lower elevations however it is
common in winter ; Swinhoe records it as plentiful all the year in the plains
west of the Khojak and Hotzon found it in numbers coming (o water ol
Nushkion December 15, when a bag of 67 was made ; it is common (oo in the
Sibi plain at this season. It is Me common winter Sandgrouse in the Zhob and
Loralai districts from early September to mid-March

Some breed round Queita ; there is a half grown chick in the Cuetta Museum
obtained on September 12, and Capt. Hanna tells me he saw chicks there in
July. Numhers breed ot an in May ({Bames) and eérgs dre recorded
thence on Juna 20, M : i them in pairs at Koshdilkhan on
July 23, where too W. [} Cumiming saw nbers coming to drink on June 28,
In the Zhob Valley it is recorded in April and May. Under Harbéi Hotson met
with it on July 2.
South of HKak
jeenr and Hotson found pairg in seve
April. i
Prerocles lichtensteinl [ichtenstelnl [Temm.) The Close-barred Sand Gronse,

In Morth Baluchistan the status of this Sand Grouse is not clear: D. Radeliffe
helieves that he saw it once. Tufuell records that two were shot and several
seen on the Bhor Plain {locality ?) in 1879, MNewnham records it {rom near
Cuetza, It must | think be rare and Kalat and N. E. Baluchistan mostly too
high for it.

Througheut central and coazinl Mekran however it is in places common and
resident affecting as elsewhere rocky desert and scrub at the foot hills. Hotson
met with it at Mand and at many places in the Panjgur and Kolwas Distriels in
April and July and records it as far north as Zayah in Kharan where it must
breed (obtained June 27). Cumining has found it in rocky nullahs near
Ormarea and it occurs on the Pabb Hills in Las Belas up to the Sind boundary,
It extends to Persian Mekran on the one gide and to Sind west of the [ndus
on the other,

I cannot recognize an Asiatic race of this Sand Grouse | the markings are
subiect to great individual variation, some are coarsely barred, others more
finely in both Asiatic and the typical bird and in both sexes also there isa
vellowish and a greyvish type in both ; in both the size iz alike; 1 have examined
all the specimens in the British Muoseum and Tring Muscum and my own
collection—a large series in all.,

Prerocles coronatus atrafus (Hart,) The Coronetted Sand Grouse.

Barnes considered the Coronetted Sand Grouse to be less common than the
Imperial in the neighbournood of Chaman but a few breed there. He found
twa nests on April 30 and in May ; the nests were just depressions seratched out
by the birds in the open plain. It appears nowhere to be common in the north ;
it is recorded from the Zhob Valley in January ancl Lt Searight met with two
fiocks there on October 4, 1924, There is a specimen in the Ouetta Musenm
from Said Hamid obtained on Decemnber 23 1 Tufnell in 1881 recorded it from
¢ Vitnkri vears ago.” St John on the other hand says this is the only small
Sand Grouse in 5. Afghanistan and generally ‘distributed in smalil lots and
that between Kandahar and the Helmund in July it was common. [ havea
recent record of it at Chaman in July and there is an erg in the British Museum
taken there on May 27, 1508,

In central and coastal Mekran it is according to Hotson the commonest small
Sand Gronse, moving about loeally in the cold weather. Apart from winter
records he met with it at Teghat W, of Khozdar in the valley of the Dhor on
Augrust 2ith and snw several flocks at Harbud 5. E. of Panjgur on April 27,

Barmes' eggs measured 38 X 26 75 and 41 X 27-3; shell fine with moderate
gloss, creamy white with blotches and streaks of washed-out yellow-brown and

it must breed also; Zugmayer obtained it on July 13, at
plnees in this district at the end of
It is the common Sand-Gronse of the Persinn Hirhlands.
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pale sepia, An ege in the Quetta Museum obrained (addled) at Panjgur by
Mr. Wilson of the . E. T. may be ob this species also ; the gronnd colour is
almost white and it bag a few pale llac grey spots all oves it measures 42 X 29,

Plerocles alchatus capdacutus (Gmel.) The Large Pin-tailed Sand Grouse,

Barnes thought that this Sand Grovse was resident at Chaman  though he
never fonnd its nest, but in suitable pliwes throughout N, Baluchistan it is a
common Spring and Autumn passage migrant o early Mareh and in November ;
Meinerizhawen gives Said Huamid ss the best place in the Quetta Distriet.
St John considered it mot so genernlly distributed as the Imperial and a more
strictly desert bird ; it must breed on and over the Alghan boundary as he noted
it between Kaudahar and the Hebmuod in July, Te the Sibi plain it is
probably o winter visitor as it is found in enormous Hocks round Jacobabad at
that time.

In Lower Baluchistan records are lacking save that Lapbmann records one
from Panjgur, Central Mekran, on July 13, 18411 so it apparently breeds there too,

Pteracles senegalensis erlungerd | Meum,) ‘The Common Sand Grouse,

There is very little information concerning this Sand Grouse in N. Baluchistan
Marshall says it passes through the Quetta District in September and Getober
and 0. Radeliffe also mentions it as a Spring and Autumn possage migrant i
is doubtless found as & resident in the Sibi plain.

All along the Mekran coast aud in Las Belas plaiu it is common and resident.
Hotson obtained it on the Persian boundary at Mand otherwite 1 have no
records of it in central Mekran, Jhalawan or 5. Kalat ; it would appear Lo aveid
the more hilly country.

Pierocles senegalles (L.} The Spotted Sand Grouse.
CKuttu' (Bal.)

There are very few records of the Spotted Sand Grouse o the hill country of
M. Baluchistan: oae in the Quetta Museom was obtained al Said Hamid on
November 26. However at the entrance to the Bolan Pass and io the foot hills
of the Sibi plain it is common enough and doubtless resident. In 5, Kalat
Hoteon me: with it ar Surab in Avguost. Throughout Coastal Mekran
it is met with here and there and is resident moving about but locally. Hotson
came across it in the valley of the Nihing in May; it extends ioto Persian
Baluchistan (Jask, Pahrah) and to Bampur but not to the Persinn Highlands,

Ammoperdix griseogularis griseogularis (Brandt.) 'The See see.

The See sce is common and resident in M, Baluchistan in all suitable country ;
it avoids the open plains of eourse and is not found as high as the forest area but |
have een it at 7,000 ft. and it may be found at much lower elevations than the
Chukar is. It espeecially delights in broken rocky ground at feot hills and the
borders of cultivation in the smaller valleys. It occurs too all the way down the
Bolan Pass to an elevation very little above that of the Sibi plain. It pests in
mid April and May.

Throughout central and coastal Mekran it is common enough also,
especially in the lower hills and stony ravines about the bases of the higher
ranges. In the hills near the coast it may be found at quite low elevations,
During the heat of the day Hotson fourd that these birds shelter in the Kares
pits or -:‘:ipeniugs to the underground water channels. In the south nests may
be found by the middle of March.

| have examinerd a mood series from Baluchistan. They vary very much in
coloration but are not distinguishable from the typical race.

Alectoris greca koralkovl (Zar.) The Chukar.
! Kabak.' (Pers. Bal.)

1o the North the Chukar is common throughout the hill country up to 11,000
ft. and in some places exceedingly abundant ; it is very resident hardly moving
down at all in winter and so is not found in the lower valleys and plains, The
home of the Chukar may be said to be the hillsides above 7,000 ft. where a
few bushes, grasses, and other plants are dotted aboul on the boulder strewn
slopes of the higher ranges ; from here they work their way down to some
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stresn in the kill valley to drink about § a.m. and also to feed in the adjoining
cultivation, But in some seasons they are equally at home in the juniper forest
(5-9,000 ft.) ; in 1919—a bad Chukar year—ihey were practically absent from
the Zigrat forests. The breeding season begins in mid-April and 6 to 9 eggs are
recorded but nests of 15-20 which are said to occur (Barnes) may be the
product of two hens. Chukar may still be found, but not so commonly as of
yore, on Gatacre and Kitchener Hills close to Quetta and they certainly breed
there (6,006 ft.) The gathering topether of coveys to drink at favourite places
is made use of in Chukar shooting ; the birds muost water every day and so if
kept off their drinking places by beaters all the Chukar on the hillside may be
found seattered about in coveys on the lower slopes near the stream.  This does
not sound a very sportsmanlike procedure but if a bag is to. be made at all it
i5 the only way ; the area is so vast and climbing and walking so diffienlt and
wating that withoot some concentrating of the birds but few coveys would
ever be found. In geod years sor tional bags have been made on the
Best erounds ; thus near Kb ay informed me that he and two
- shoot.  In 1919, o bad vear, 1 shot
s on the same ground and our bag
s of bad sepsons and the other is
n 18302 the birds kept in packs all the
grrass seeds, ete. for the young ; the old
{ o d the hillsides were scored by burrows
eep in places w d excavated out for this purpose,
the hiils of Central Makran and in the Coastal Makran ranges
I it, (i Persian Baluchistan as low as 1,600 £t.) this Parteidge is
common while in Las Belas it oecurs in the Khirthar and its outliers, the Pabb
and Khuda ranges.
I have examined the following specimens, Quetta District 6, Kalat 6, Panjgur
1 Khirthar (Sind) 3, Persian Makran 2 (topotypes) and all appear to me to be
the same though there is some individoal variation, and I assign them all to
Zamdny's race fordoderd. Wings 145-164 mm. Birds from the Suleiman
Eangre in the extreme N.E. 1 have not scen,

eyl

£

d by iy

Francolinus francolinus bogdanowi (Zar.) The Black Partridge.

*fPort." (Bal)

In the North the Black Partridge is found in cultivation and suitable jungle,
in some places, up to 3,000 ft. It is commoen enough on the Sind frontier and
at the other end of the plain in the Sibi District and is found o the Marri and
Bugti eountry below 3,000 ft. In the Loralai District it apparently reaches up
to 5,000 it. and is found at Gumbaz, Mekhtar, Musa Khel, Tol Sar and
eastward of this line according to Lt. Searight. I have no records from the
Holan but it oecurs as far as Babar Kach in the Haroai Valley ; odd records
of birds in the Cuetta Valley are doubtless due to escapes. It occurs again in
the Kandahar District.

In 5, Kalat it occors as far north at all events as Khozdar (3,000 {t.) and
Ht. John says even to 4,000 ft.  In central and coastal Mekran it is common in
many of the valleys such as those of the Habb, Dhor, Mashkai, Hingol and
Nihing Rivers.

The Sibi plain and Las Belas birds are almost certain te belong to the Sind
race Aenrici but 1 have pot examined any. 1 have examined twelve birds, those
from W. Coastal Makran. (Dasht. R.) Central Makran {Mand, Nibing River,
Huleda District, Kolwa District), are bogdanewd ; 3 birds from Hingol River S,
Kalat and Jhalawan are rather intermediate between hewricé and dordanomwi.
Many of Zarudny's points of diagnosis of this ruce do not held good but [ think
that dagefanoivi is distinguishable through its paler coloring and paler neck ring
from henrici, Wing 10 & 153-164, 2 §9 156-160.

Francolinus pondicerianus mecranensls. (Zar.) The Grey Pariridge.

The Grey Partridge is found in suitable spots round the Sibi plain and in the
lower end of the Bolan to Kundilani: Col. Ramsay informs me that it occurs
too in the lower hills of the Marri and Bugti eountry.  Ball records it from the
valleys of the Sulelmans and Lt, Searight informs me itis very numerous on
the Rakhni plain below Fort Munroe and is found in the Loralai’ District in the
SiAme Iacalitﬁss as given for the Black Partridge.
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Common in Las Belas it extends throughout constal and central Mekran fo
suitable scrub jungle to Persinn Baluchistan and on to Lars and Bunder Ablbas
in E. Persia, It occurs in S, Kalat and Hotson found it at Wad 4,000 {t, in
Jhalawan and in the valley of the Mashkai at Pirander 2,000 ft., but it does
not as arule appear to ascend as high as the Black Partridye does.

Ten examined from Jhalawan and Mashkai Valley west 1o Persian
Balachistan and all belong to the paler greyer form described from the last
locality. None seen from the Sibi district or Las Belns which may be fufer
posiins or intermediate between the two races s are some from S, W,
Sind,

Coturnix cotrnix cotiernix (..} The Chaail,
“Kurrak ' (Bal,)

In the North the Ouail is chiefly a passage migrant and in small numbers, a
few however must breed os o nest with eggs 15 recorded by Meinertzhawen
taken by a native near Quetta at the eond of May; at Kandahar Swinhoe
recorded that the Quail arrives at the end of March and St. John sayvs it breeds
there in April and May in the caltivation and In similar places elsewhere as
perhaps at Fort Sandeman, where birds have Leen seen in May thoueh it is
chiefly a passage migrant there in April and September.

In Coastal Mekran it s a passage migrant in mid-August to the end of
September, at times fairly plentiful while 1 few over winter, W, I,
Cumming tells me that an Angust 20, 1901 a flieht attracted by lrrhts entered
the offices of the telegraph station 4t Ormunrrs and many were also killed by
the wire cable round the compound, ; 155 coly been noted
o0 passage.

Coturnix coromandelica (Gm.) The
The Rain Quail is only record
saw old and young on Septem

monsoon.

Marshall records in the Cuetda-Piskin Gazelle that auother Quail, othar
than the common, i occasionally seen in the hills but none R een shot.
On October 2, 18912 W. D, Cumming saw at Charbar a Quail of a specles guite
unkoown to him,

b Valley where Le Messurier
bably some gooin good

Rallus aquaticus korejewl (Zar.] The Water Rail.

A straggler in winter to N, Baluchistan ; only records :—ane near Pishin
Januvary, 1889, Quetta two in November, one in | ecember, one March 1.

Porzana parva (Scop.) The Little Crake.

St. John obtained the Little Crake in the autumn at Ouetta. Swinhoe found
it rather common near Kandahar and obtained specimens in Febroary and
March. There is in the British Museum one from the Bolan Pass where Murray
records it as common. There is a specimen in the Quetta Mugeum from
Quetta August 31.  (lab. Busilla).

Porzana pusilla pusilla (Fall.] The Eastern Baillon's Crake.

Baillon's Crake isa passage migraot in N, Baluchistan in August and
September, probably not uncommon . Barnes noted it as abundant at Chaman
in September : St. John met with it at Quetta in the antumn, Two specimens
obtained Augost 24 in different veirs are in the Cloettn Museum. It has been
obtained at Nushki in September and at Chagai on October 7,

Statns in Lower Baluchistan unknown ; probably a winter visitor a8 in Sind,
Ome was obtained by Butler in Mekran, and one by Hotson on September
10 at Sib on the Persian side.

Porzana porzana (L.} The Spotted Crake.

Status probably similar to last. There are specimens in Quetta Museum
Dctober 1 aod Nevember 1. W, D, Cumming obtained it at Ormarra in
Mekran on September 20, Zurudny's Porzama p. maculipennis tlescribed
from Seistan appears to be an aberration,
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Giallinula chloropus parvifrons | Blyvth.] The Waterhen,

S1. John obrained one at Randahar in April; Barnes had several bronght lo
him at Chaman in March : Murray got it there April 11,

In Lower Baluchistan, Blanford obtained it on the Persian side nt Sibi March
25 and Hotson saw it at Harbud Central Mekran on April 27,

My, Ludlow has acluteh of G e from Sirunda jheel, Lnas Belas, taken on
June 20, 1915 which certainly seem to be of this species,

Porphyrin poliocephalus potiocephatus iLath.) The Purple Waterhen,
¢ Bistunt,' (Pers.}

Porphyrio paliocephatus selstanicus Sar and Harms. The Seistan Purple Water-
hen.
1t is possible that o fow Parple
district : Marshall records seet
Ouetta in Augnst i thou
a stragzler at C
yearly in the au

Waterthens may be tesident in the Quetla

v thick reeds in a small river near
¢ hred there : Baroes records that it is
mber 10). 5t hn says o few ocour
a. Swinhoe cbtained it dabar in March
whence Murray gd spocimens., In suitable jheels in the Sibi Discrict
it doubtless oo recorded from Nushki in January

Further south, hewever, it is commoner, Hotson met with it numerously in
Aupust and September in the valley of the Mashkai and northwards to Kalat,
as high as 5,180 ir. e met with it too in the valley of the Hingol 2t Korak
{Kolwa) and Rekin (Arawan) on April 18, It is common also in Las Belas,

I have examined 4 Baluchi specimens; two females near Kalat measure W.
258 and 258, and must, if sexed correctly, be sefstanicus and a MNushki male,
W. 260 is probably also of thiz race.

One from the Hingol River however, s too small W. 242 and must be placed
under the typical race as almost certainly too will be found to be the Las
Belas and Sibi birds.

Fulica aira (L.} The Coot.

The Coot is a non-breeding vizitant to M. Baluchistan, common enough on
larger sheets of water (Kushdil Khan, Seranan, ete.) while odd ones occur in
the small rivers also. At Kandahar and Chaman it has been noted oo passage
in February and March. Common in suitable spots in the 5ibi district.
Though no doubt, the majority are winter visitors quite a number remain
throughout the summer ; it has been noted on Khushdil by Meinertzhagen
and W. D. Cumming in May, Jane and July, and it has been obtained at
Sibiat the end of May., One which Cumming obtained at the end of June
was flightless through moult,

In Mekran it doubtless occurs in suitable waters though there are few
records: W. D, Cumming obtained it at Ormarra in November and December,

Megalornis grus. The Common Crane,

Cranes are recorded migrating norlh over the Quetta district, In the
Mekran too Blanford saw them performing a similar migration. Hotson
poted the first arrivals in 5. Kelat on September 24 to 30. Probably here also
a passage migrant; but there are so few records anywhere that the status
is nocertain.

A. virgo probably also ocours, but there are no positive records.
Tetrax teirax orientalis {Hart.) The Little Buslard.

Swinhoe obtwined a Little Bustard at Kandahar ; Murray records one from
near there on November 13. Cumming obtained one at Ormarra in Mekran
in 1904 and its wings are in the British Museum. Evidently a rare straggler
anywhers. .

)i farda has been obtained in S. Afghanistan at Bala oo the Murghab R.
but not so far in Baluchistan.

Chiamydotis undulata macqueeni (Gray.) The Houbara.
i Charz ' and ® Charras,” (Bal). * Thukder,' * Thukderri.' (Pers.)
The Houbara oceurs in N. Baluchistan mostly as a passage migrant, bot
here and there in the valleys and plains some may be met with in winter,
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It has been found at the end of March and in Apail in large numbers especially
on the plains between Pishin and the Kwajan Amran ; Meinertzhagen reconds
that 60 were shot there in one day by 4 guns. 1t passes through again in the
autumn, while to the Sibi Plain i is a winter visitor in suitable places, as also
noted by Masson over cighty yenrs apo.

Throughout the Mekran it 1s found in winter in fair numbers wherever there
are sandy plains and scrub jungle, and it even frequents the sandhills of the
coast, while cultivation such as mpe, cte., or dote groves are an attraction :
g0 too is water. Cumming tells e he has seen 12 or 15 of these birds at a time
in the vicinity of shallow tai sls in the sandhills wailing to come o drink
(530 p.m.). When th 5 they will come in to drink at spills from
wells  But in the ne, however, pest. Hotson obtained one ot
Nikin Daf, 53 mile jgur-Kalat vond on Jupe 8, and had a haif
ETOWn v ¥ 0 ive an June 11 at ] ; Cumming
too has ! party ; e tells me that ooce at iosix were
driven o two adults and four small ones : unsuspicious of his
presence, nand went behind a bush and then faced round to the
others, wi A seck: plumes to cover and vncovel white in
waiting until the female tan up which then went through a
whilst the male took charge. Cumming {urther informs me th
al Ormarra had Houbara chicks brought in.

Sypheotides indica ((imel.) =awrife auct. The Florican,

The Florican occurs at least in the esstern park of
vears. Le Messurier records that on Qetober 3, 15w
gide of the Habbh R., and t ne at least was only * fAedped ' and all
were in brown dress. Cumming once camie across o ¢ » it Ormarra and
obtained one. Hotson too obtained one in the river bed of the Hingol R,
at Gili on September 10. Probably it is'a rain visitor as in Lower Sind.

1 Mekran in some
2 glhol on the Baluchi

(Edicnemus edlcnemus astotus (Hart.) The Stoue Curlew.

' Knrwanak *.

In N. Baluchistan the Stone Curlew is probably not so rare as records
indicate and its status is doubtful, Marshall obtained it in March,
Meinertzhagen got a pair in the Popalzai Forest on April 9: W. D. Cumming
tells me he has seen recent footprints of this bird at Sheik Mandal  near
Duetta onJuly 16.  Lt. Searight informs me that he saw these at Loralai on
March 13, 1925, and that one at Kurla Wasta on May 23, 1524, certainly had
voung. [ have examined two in the Quetta Muséum obtained at Saraoap on
October 12, and at Mithri near Sibi October 25, and both these belong to the
race asinfus, as does one in the British Museum from Gandakn (Sibi plain) ;
in this last locality it is probably not uncommen and resident,

In Central Mekran it must he fairly common as it was well known to
Mr. Wilson of the Indo-Persian Telegraphs at Panjgur, and the natives there
nad the above name for it. Throughout Coastal Mekran it is fzirly common :
Cumming met with it fairly often at Ormarra and Charbar, and found n nest
at the former place on April 16. The only Mekran bird [ have seen comes
from (Gili in the Hingol valley ; this is « [resh moulted bird and is far more
rufus than any asfufus 1 have ever seen, and I cannot pick it out from a series
of saharee ! Itisa male W. 236 B, 32, It muy benoted 1 have recorded both
these races from Iraq; these Asiatic Stone Curlews want further study with
more material,

Esacus recurvirostris (Cuv.) The Great Stone Plover.,

The Great Stone Plover extends its range at least as far as Ormarre along
the Mekran coast where W. D. Comming has met with it. [t breeds at Sonmeani
whence 1 have seen eggs in Mr. Ludlow’s collection taken in June. Swinhoe
found a nest in the Habb R. near Minad Khan on May 24. [t doubtless breeds
in other suitable places.

Dromas ardeola Paykuki. The Crab Plover.

Bishop obtained three on the Mekran cotst in January and Cumming shot
one on thetht.nr.h at Ormarra on September 4. Probably a rather uncommon
winter visitor, '
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Corgoriuz coromandelicus (Gmel.)  The Indian Courser.

The ontly record withio our aren relates to birds shot by Comming at Roumii
in the Pabb Wills, Las Belas. 1t should occur throughout Las Belas in suitable
pliaces as it is common in the plains on the Sind side of the Habb Valley.

Curzoriuz cursor cursor | Lath) = palffens. The Cream-coloured Courser,
Brahwi. * Askalo'.

Thiz courser wouldl seem. to be uncommon, judging by the reconds, in
N, Beluchistun ; Barnes says it was not often met with at Chaman ; Marshall
obtained it in September ; W, Do Cumming has seen it near Quetta in Septen ber
and Vetober ; St Johin met with it at Pishio in Auguost,  Meioertzhagen came
across 4 lew pairs near Quetta @0 April ond one in the Quetta Museum wis
i ned there in March,  A* 5ibi it occurs and might well breed in the plain
the =avme applies to the Nushki plain  where Hotson found st at Munchi

oo Aprid 18,
t nod Centenl Mekran

v not uncommeon as Hotson

ud September, Along the
r notes it as a winter
side he hod eggs

ay 18; 1851 and 5t.
no other records in
i, 2 thought he waw it at  Khusdil-

27,1823 £ Sirunda iheel in [ as Belas, asa
whom Mr, La +, and who koew the Mrds well:-in the Sind
e, reported lhat he saw them there in May.

Hydrephagianus chirergus {Scop.)  The Pheasant-tailed Jacana,

One was seen near Ouetia by Meinertzhagen. doubtless a straggler, on
July 11. It should, however, oceur in jheels near Sibi, ns il is common in
™. Sind.

Arenaria Interpres interpres (L.) The Turnstone.

Not uncommon oo the coast of the Mekran, associating with other surf-
fesding waders. Latest date May 25, No records inland.

Lobivanellus Indicus aignerl {Laub,) The Red-wattled Lapwing.

Falco ix, p. 30, 1913—Sonmeani in Las Belas.,

The Red-wattled Lapwing is not very common in N. Baluchistan, but a few
pairs are probably resident in the Quetta district. Both Meinertzhagen and
myself have met with pairs on the Lora R. in August, and Cumming has seen
them there in June and also at Khosdilkhan, Radeliffe saw a few at Ziarat in
June and July. Barnes considered it uncommon at Chaman owing to lack of
water but found a nest on May 10. Ball records it from the higher parts of the
Suleimans 3-5,000 tt. In July where it must also breed, Itis common and
resident on the Anurmcbar River from Wahar to Gumbaz (Loralal Distriet),
There are scattered records from Quetta in winter.  According to Swinhoe it is
common at Kandahar and in the Bolan Pass, while at Sibi it is o course,
plentiful, as it is in parts of Kalat.

As regards Central Mekran, information is lacking, but it is sure to occur.
From the Habh R, through Las Helas and along the Mekran coast it is resident
in suitable places and thence extends to Persian Baluchistan, Persia (Henjam,

Bunder Abbas, Shiraz,) Muscat and to lraq. | have already (/bis, 1923, pp. f65-6)

dealt fully with this race, Briefly it ha=less green and purple sheens than the
typical race and averages very slightly larger. ;

';Iurrny records the Yellow-wattled Lanwing Sarciophorns malabaricns from
Soriab and Quetta as not uncommon in the last week of March ; as by this date
the first have only just reached Lower Sind, and as] have on records of this
species from Upper Sind at all, it is extremely unlikely to be found at 5,000 ft. in
the Quetta valley. [t may, however, well occur in Las Belas,

LR = S
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Vanellys vanelloz (L) "The Lapwing,

The Lapwing ocenrs in the (uetts Valley, Kandahar amdd e suitable spots i
Ealat as o winter visitor, sometimes in Infee focks ; earliest recon] Augmst 2
In Mukran, Hotson met with it at Tacbat in the Nibing Valley on Novem ber
28, otherwise thore are no records theugh it probably oceurs i sultable places,

Chettusla gregarin { Pall.)  The Socinble Lapwing.

Barnes noted the Sociable Lapwing as very uncommon at Chaman ; Murray
reconds it thence in April.

Chettusia lencura (Lichi, | The White-tailed Lapwing.

‘The White-tailed Lapwing ocenrs in the Quetta Valley chiefly as a spring and
guinmn passace migrant, but i hos alse been obtained in December. To
Eandahar, however, it is a common winter visitor, as it Is in Kalat and probably
to in suitable spats ;) earliest record September 11, [t should
L the watery pans of the Mekran and Laz Belas, bt the only
tecarids come (rom the Persian Mekran in March and November,

Squstarols sgeatarola squataroln (L.)  ‘U'be Grey Plover.

A not tocommon winter visitor to the const of the Mekran, Muostly singly o
in palrs az a rule,

Pluvistis apricariuz (1.} The Golden Plover.

Une was obtained by Bl: ril ‘at Gwadar in Decemiber.  Murrav records that
he saw P d. felvus near 5il tshoald occur, but [ bave no positive record ;
it has been obtained at K in 5. Afghanistan avd at Karachi. The
European bird is but a v

Charadrius leschenaulti (Less.) Geoffroy's Sand Plover.
Charadrius mongelus alrifrons { Wagler.) The Mongolian Sand Plover.

Both these Sand-Plovers were obtained according to Mr. Finn on the 188§
Baluchi-Afghan Boundary Expedition ; no locality given. 1'he larger species
has been obtained at Ouetta in Mareh, o Bock of six were noted, deubtless on
pastage.  PBoth species are common on the coast of the Mekran in winter.

Charadrius dubluz curonicus (Gmel.) The Little Ringed Plover.
Charadrius dubins jerdoni (Legwe). The Indian Little Ringed Plover.

The Little Ringed Plover s fairly common in suitable spots throughout
N. Baluchistan ; to the Quetts District it is 1 summer visitor arriving at the end
of February or early March and leaves in August ; it breeds freely round such
waters as Khushdil Khan aod on the gravelly stretches of the Lora R,
Meinertzhagen thus records them and noted eges in the first half of June, At
lower altitndes, St John indicates that it is o winter visitor, a5 he says that
this and the Kentish Plover are common in cold weather * beyond the passes '
Swinhoe too found it at that season at Kandahar whence it dizappenrs in April.

Throughout Ceatral and Coastal Malkran and 5. Kalat it certainly occurs not
uncommonly, but all records and specimens relate to dates between August 25
and April 15 so it is uncertain whether it breeds or not, In Las Belas I believe
it breeds, however. [ shota pair in the Habb R. on June 16, which had the
appearance of having bred.

As regards the races which occur ; three March birds from the Quetta District
which 1 have &3yamined are certainly cwronicus, as are two April birds in
Meinertzhagen's collection, and he tells me that he was in error in recording
them as ferdowi ¢ spricg and autumn birds from S. Baluchistan alse are all
curonicas. Tne only ferdoni | have seen from Buluchistan are the above
recorded birds from the Habb Valley,

Charadrius alexandrinus alexandrinos (L.) - ‘Toe Kentish Plover,

The statvs of the Kentish Plover in N. Baluchistan is mich the dame as
that of the Little Ringed Plover; it arrives according to Meinertzhagen in
the Quetta Diftrict early in April and leaves in September. It nesis freely at
Kushdil Khan on the dried muddy margins and islands of the Jheel: g
were found by Meinertzhagen on May 18 and June 2, on the latter date a

11




82 " JOURNAL w BOMBAY NATURAL FUSY. SOCTETY, Fal, XXxX1

chiteh of tour, Cumming found severnl nests with 1 (o 3 s on June 26,
To Kanduhar it iz a winter visitor,

In the rest of Baluchistan it is recorded o the Mekran Const where it
appears to be 8 commen restdent though the only note of an actual nest s
from Josk on the Persian side (voung 10 davs old on May ™). In Las
Belas 1 found a pair or two oo June 16 in the Habb Valley which seemed to
iave fnished breeding. I muost oceur here and there in Central Mekran
ot the only recard is from Isfandak on the border where Blanford ohtained
o ot Mareh 8.

Hematopus ostraleges longipes (But.) The Owvster-catclier,

The only recond in the north s Meinertzhawen®s who has seep this Dird
kushdil on April 20 anid May 17,

A winter vizitor o the whole of the Melrun Coast in varinhle numbers

Himastopus himantopus bmantopus { L.} The Stilt.

To the very few suitable log 5 Vhe St i
oumbers in the north. It
neste in 1913 and 1814
leaves in- Auges .
information &= 1
0 and June 1 :
times many ore destroved by sudden &

I have o | ithe Stlt breedi on the Mek
Belas © here { Sirunda  Jheel at Z2onmeani Wiy nest on the
% taken there an May 20 and | have voung in
e it i proaclically resident buot in the rest of the
e wintet visitor,

It 155 summer visitor in variahle
! 1 nerizhagen found
ng i 1923, wrives carly in Mareh and
it s common too in Mnp but there is no
s there  Foll cultehes sre recorded on June

: 5 takent by natives and at

i of the wiiter

Const except in Lag

down thence taken .
Mekran it Is a fairly co
Recurvirostra avocetis avocella (L.} The Avocet,

Meinertzhagen records that a few pairs arrive at Khushdil early in Mach
and that io 1913 one r bred ; after disturbing the uest the ecggs were
transported by the birds across the Iake (G00 vards) to the other side ! None
bred in 1954 and in 1923 Comming saw o fairly laree flock oo June 26 which
was very wild so presumably were not breeding,  No doubt variations in local
conditions detertmine whether any breed or not, Mutray records it at Sibi in
Mareh otherwise there are no other records in the north.

To the Mekran Coast it iz said to be a winter visitor in smali numbers.

Limosa limosa limosa (L.} T'be Bluck-tailed Godwt,

It is peculiar there are so few records of this bicd in N. Baluchistan
Marshall obtained one ot Babar Kach in Mareh. Murray records it in the Bolan
Pazz in March and April ; at Kandahar Swinhoe found it numerouws on passage
in Murch. Noone seems to have met with it in recenl vears bot surely it
must oceur ?

It iz fairly commuon in Central sand Copstad Mekran in suitable spots in
September and October {earliest September 4) and  probably it overwinters
bt records are lacking.

Limosa lapponica lapponica (I..) The Bar-tailed Godwii,

There is specimen from Baluchistan in the Hritish Muoseum ¢ doubtless from
the Mekran Coast where it should be numerous in winter.

Numenius arquats linegios Cuv,  The Curlew.

The Carlew does not seem o halt much on passage in N, Haluchistan as
Meinertzhagen considerce it pncommon, he met with it only on April 9, August
1Zand Seprember 30.  Capt. Hanpa informs me he heard many passing over
Chaman on the nfght of July 31, 199, There is ooein the Choetta Museum
from Saranin on April 4.

These are no records from the rest of Baluchistun snve from the Mekran
cunst where it 1s fairly common in the mangrove swamps in winter,

Numenins pheopus phmopus (L)  The Whimbrel,

I can find no record ol the Whlmhr&E_ in the north where it surely niust
sometimes oconr on passage  Some winter on the Mekran Coust hut. it

3
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probably s commuoner on passage there, W, L Comming informed  me
that both Whimbrel and Curlew oo the Mekran sometines come inland and fegd
in the sandhills. Hoton obtained one ot Sd oon the Persstnn Meliran on
September 8,
Phalaropus lobates (L) The Red-necked i'i'l.'ll_;l,ll;ll,lc

The Red-necked Phalivope must oceur anoually on auttmn passage in M.
Bahichistan,  Barnes met with it in September and St John on October 18
Chamen ;. there i o specimen from Kusindil io the Quetta Muoseuwm obtained on
September I0and Cum picked up @dead bird near Cuetia on Septem-
beer 23 at Sibi 1 hinve s L October 5. On spring passige it is recorded
on March 6 and on Moy 5

As in Sind soin 5. t, Jhalawan, aud Central Mekrian it is not uneommon
on autumn paszaee, Hotson meeting with several small lots at varions pl:u_'r_-:-i
tember 2 angd Oetober 4. Having reached  their winter
¢ iinger on land on the Mekran coast but Comming once saw 4 pair
wl at Orimra, At sen off the Mekran cosst i is an excessive-
iter visitor though its distribution is patchy ; «
never see one and then come across flock after Hock e
nare individoa!s and they are always very wild allowing no boat
200 yords as o rule.  Sometimes they come as near the Jand as
but they are more often met with 4 to 10 miles and even to 30
, a5 =00t however as very deep water {over 200 fathoma)
to b seen. Butler records them [rom this const as Iate as

1e appenr to halt oo ospring passagse inland

the coast by mid-November Hume's notes under
vaol, 1) and Blanford's (Fastern  Persia, vol. if,
ity to the above species,

P 254) all refer in re
Limicele falcinzila falcinelin (Pont.) The Broad-billed Sandpiper.

Occurs throughout the dekran Coast in winter where it I8 probably quite
common. Hotson obtained it on passage on the Rhotak River on August 3
but there are no other records away from the coast; but it iz likely to occur
of passage.

Terekia cinerea (Gulden.) The Terck Sandpiper.

Recorded from Sonmeani and Ormarra on the Mekran in winter ; probably
common along the whole coast line.  No records elsewhere.
Erolia minuta minuta { Leisl,} The Little Stint.

*Panki’, Baluch for small waders.

A double passage migrant in N, Baluchiztan, passing in numbers to April
[latest date May 28) and aeain in September and October : o few are said to
over-winter. In Central Mekran the only records refer to September and April
w0 it iz probahbly a passage migrant ; on the Mekran Coast it winters in numbers
having arrived there by mid-September,

Erolia temminckil (Leisi.) Temminck’s Stint,

There are curiously few records of this very common Indian bird but this is
probably due toits being overlooked, Hotson obtained it on the Nihing River
in winter and Blanford and myself met with it in the Habb Vallev in October
and November,

Erolia alpina alpina { L..) The Dunlin,

In N. Baluchistan it hos only been noted at Khushdil Khan and Chetta on
passage on November 30 and in third week of May ; it may be commoner on
passage than records indicate. Very common on the Mekran Coasts in winter
but unrecorded elsewhere.

Erolin ferruginea {Briin.] ‘The Corlew Sandpiper,
Meinertzhagen found it common at Khushdil Khan on May 16 10 205 Murray
records it from Quetta on March 22, It occurs in winter on the Mekran Consi.

Erolia canuius canufus (L.} The Knot, -~
Meinertzhagen obtained a solitary bird at Khushdil en March 26 theonly
record for Baluchistan and India.
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Erolia tenuirostris ( Horsf,] The Great Knot,

The Great Koot was seen by Hume near Gwadar fuowinter & this s the only
récord but it probably oceurs in other places on the Mebran Coast althouih it is
unknown anyvwhere west of Gwadar,

Calidris alba (PPall.) The Sanderling,

Only recorded from the actual const line of Mekrin where it 8 abondant in
witter,  The Sanderling must be capable of immnense flights, it bas never been
found on passage on land in [ndia.

Machetes pugnax (L.)  The Rut.

A springe and autumm passaze migrant in N, Buluchistan, 0ot sieosmion o
suitable spots..  Marshall obtained one in February but most pass throngh the
Ouetta Vallew in March and the same applies to Kandahar, Odd birds are
recorded from Khushdil Khanin Decemibrer | it has been noted on passage agadi
in Oectober. Both in Central and Coastal Mekraw it has beeo obltained in
September and in winter,

Totapus totapuz curhionz (Oberh.) The Redshank,

I N. Baluchistan the common Redshank appear o be very com-
mon,  Meinertzhamen only noted it twice—sn s 0t Khu=hdil on October
2 and May 19, 5t John considered it common in winter till mid-April but
this very likely referred to the Kandahar plaio whence Swinhos reconded it as
common in winter. W 1 Comming zaw non-breeding bird: a2 Khushdil on
June 2.

To Coastal Mekran it iz a net socommon winter visitor, enrliest noted on
Aungust 20, and it occurs in Central Melkran also in winter. Meinerizhagen
mus=t have made a zlip in recording as T eryffropns o bird he shot at Khunshdil
on October 26 ; this bird i= in the Quetta Museuwm and is undoubtedly 4 vom-
mon Redshank ; specimens of erpflrapus in the Quetta Musceum recorded by
D. Eadeliffie were in fact obtained in Sind. However this bird should occur in
Baluchistan and Murray lists it without comment.

Totanus stagnaiiliz ( Bech.) The Marsh sandpiper.

There is one in the Ouetta Museum obtained ou Auvenst 15, at Saranan.
W. D. Comming informed me that it oeccurs at Ormarra in winter. These
are the ooly records and like the Greenshank it is probably overlooked or badly
recorded.

Totanus nebularios ((Gunn.) The Gresnshank,

5t. John records the Greenshank as not uncommon in Kalat and 5, Afghanistan
in winter and Swinhoe considered it n winter visitor to Kandahar, In the
Quettn District it appears to be uncommon as there is only one record —a bird
obtained at Boston on November 9, In Coastal Mekran Cumming noted it at
Ormarsa in winter and | have seen it in the Habb Valley ; it probably oveurs
here and there thronzhout the Mekran,

Tringa hypatencus (L.) The Coimmon Sandpiper.

During spring and autumn passige the common Samndpiper is common on the
streams and waters of N, Baluchistan ; the birds pass through from early April
to the end of May returning again in August. Delmé Radcliffe thought it
possible that odd pairs breed at Khnshdil bat no further evidence has been
ubtained uf this. Meinertzhagen however has brought forward sbrong circum-
stantial evidence that a pair bred on the Arak stream at 9,0000t, in 1904, It would
not be surprising to find that here and there at that elevation a pair or two do
nest in the forest area.

To the Sibi plain and the rest of Baluchistan itisa winter visitor in fair
numbers.

Tringa ochropus (L.] The GGreen Sandpiper.

The Green Sandpiper is probably the most generally distributed and least rare
of all the waders in N. Baluchistan since it can adapt itself to the merest puddle
or trickle ; moreover besides being a bird of both passages 1t Is also a winter
visitor. Odd birds also may be seen throughout the summer months as obtains in
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many parts of N.W. India, though none of course brecds, It has been recorded
at 5,000 1. but is equally at home in winter in the Sibi plain.

Thronghout Kalat, Central and Coastal Mekran it i o common winter visitor
wherever there is any water and here oo some Over-2ummer,

Tringa glareola (L.) The Wood Sandpiper

In M. Baluchistan the Wood Sandpiper is a common passige migrant in April
angd:May, rather less common on autumn passace in Augwost ; odd oves are
recorded an winter.  In Kalas St John remarked that it is common in sUmmer
bue he probably meant fo May o Auprust,

In Central Mékran it must be common enourh at least oo passawe bot records
are very few and relate to March, April and September

Scolopax rusticola rustizela (L.)  The Woodeock.

A few oceur every vear in N, Baluchizstan from. 58,000 ft. Newnham records
20-30 were shot in the winter of 1853 and that the main arrivals came carly in
Dregember, exrliest November 11, Swinhoe states that 5 were obtained in one
dav. Meinerizhagen gives October and February as the extreme dates. No
records elsewhere

Capella sofiterin { Hodiz.) The Solitary Snipe.

An annual visitor to N. Baluch n in October, enrliest September 29, but
more appear 10 come in some vears more than othe In Queitn it has been
found in gardens in the cantonment, snitable pluces r few, while at Ziarat
one for several ditys haunted a piecs of swampy | i few fzet square caused
by a leak in a water pipe. Some must over wi a5 Duke obtained one at
Kalat in December and | have heard of one shot in Janvary somewhere
between Dnetta and Fort Sandeman while another waz obtained near Loralai
onm March 13, 1925,

Capella gallinago gallinago (L.) The Common Snipe.

A common passage migrant in N, Balechistan while a few over-winter in
suitable places. Meinerizhagen gives mid-Angust as the earliest date, most
arrivieg 0 Sepiember and passing through again in March and a few till the
end of April @ 85 couple is the largest bag for cne day. To the Sibi plain,
Central and Coastal Mekran it is a winter visiter arriving at the end of Aungust
{24 and 23 in two years], corresponding pretty well with the first arrivals in
Lower Sind. A creamy white specimen obtained at Sibi on March 22 i in the
Quetta Muosenm. 1 have oo record of the Pin-tailed Snipe in Baluchistan
(€. sfennra) but odd ones are almost certain to ocear.

Limnocrypies minima (Briun.) The lack Saipe.

Oceurs throughout Baluchistan in suitable places arriving in mid-October
(Quetta and Mekran | as also in Sind); it is particularly common on spring
passage it the north accurding to Meinertzhagen whe has seen 2 100 in a day. At
Kandahar Swinboe noted it as a weather migrant at the end of December, 1
koow of no certain record of the Painted Snipe though Marray lists it without
comment.

Larus fuscos talmyrensis { Bur.) The Lesser Black-backed Gull,
Larus argentatus cachionans (Pall,) The Yellow-legged Herring Gull.

Both thess (rulls are very common along the Mekran Coast in winter from
erly November at all events up to March 24 and probably later, They act as
seavengers at all the coastal villages.

Meinertzhagen records o flock of cachinmans at Khushdil Khao oo April 17
otherwise there is po record {n N Baluchistan for sither species but they doubt-
less do halt on passage on suitable waters.

Larus ichthyactus, (Pall.) The Great Black-headed Gull,

One shot at Saranan on March 29 is the sole record of this bird in the North.
It fs fairly common along the Mekran coast in wioter ; Hume obtained one on
February 17, which had already attained breeding dress,
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Larus bruancicephatos Jerd.,  The Brown-headed Guall,

Marshall records a large fock at Khushdil in March @ in the Makran W, 1,
Comming has noted it as a winter visitor a5 far west as Charbar, so it probably
vecurs bere and there along the whoele coast,

Larus riditundus ridibundos (L.} The Black-headed Gull.

A commom winter visitor throughout Baluchistan wherever suitable spor
exiat, Meinertshogen says it arrives in the Onetta Valley by mid-October, niost
leave in April bat some remain till the end of May. He savs that he has nove
oot any near Coetta in breeding dress, which s curions sinee many  assnm
the brown bead before leaving Sual.

1t is of conrse especially comimon throwghout the Makran Coast where it arrives
by mid-October,

¥ their numbers are augnented
ing & mile or 50 oul at sen on- surface
breed at least in some years on the
ani, Las Belas, Mr. Ludlow has
K noet Inid till the first week in June.
¢ hoth e and youug in down olinined there on July 16. The nests are
quite considerable straoctures and Ca 1 apd Gull-billed Terns breed in the
colouy with them. [n some yvears when the jheelis very full few or perhaps
none breed there. 1t dopbtless breeds in 1 other places in Makran, On
May 28, 1878, Mr. Nash of the L. F. T, found & small celony in a swamp pt the
hend of 3 creek about 8 miles N. N. W. of Ormarra called Moorputti. The
nests contained 1 to 3 fresh eogs on that date.  The nests were solid pads of
seaweed about § nches in diameter,
There are oo recortls elsewhere in Baluchistan of this bird.

Larus hemprichii (Lrich.) Hemprich's Gull,

This is probably the commonest Gull on the Makran Coast and ig resident.
It is o tame confiding bird and may often be seen round boats seavengiog tish
offal, but unlike the larger golls does sot frequent the villages for this purpose,
Early in June these gulls begin o draw in along the Sind coast tothe breeding
grounds and they congregate in thousands to breed on the island of Astolah,
2] miles 5. W, of Pasni, Butler who landed there on May 29, found the
platean of the island already covered from end to end with gulls which were
absurdly tame but breeding had not ¢ommenced ; scrapes in the sand were
plentiful but these may have been for dusting purposes (7)  He subsequently
sent on  August A a boat to the island and the natives obtained many fresh
epes for him.  The nests were said (o be large affaice composed of twigs built
in boshes nnd well convealed ! “This is a good exumple of the inahility of the
pative to describe accurately anything he has seen; as o matter of fact the
nests are a slight depression with a few bents of grass and fafsola scrob
sitnated at the side of and sheffered by a tufl of salsola, according Lu Sir Percy
Cox who visited the i=land on July 17, 1907, The maximum number of aggs
appears to he 2,

Chlidonias levcoparcia indica (Stev,) The Wniskered Ters,

Meinertzingen recorids that several were seen on Khushdil Khoo in May 1914
there 1s oneio the Hritish Muoseum from Quetta May 22, Evidently o passage
migrant, as it also is in Central Makran ; Hotson found it oo the Hohtak K.
pear the Persinn boundary on September 24, and io the Hingol valley on the
18h. W D, Cumming observed it at Charbar on Angust b,

Hydroprogne cazpla caspia (Fall.) ‘The Caspian Tern,

¢ Kothar ' (in Makran.)

The Caspian Tern visits such witers as Khushdil Khan and Saranan on pas:
suge, Meinertzhagen has noted them from April 30 to May 17, and a pair
till June 20.  Nuo evidence of breeding.
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Lha the Makian vosst it = common amd pesident. breeds with the Gull-
Billedd Terns ancd Slender-0iled gulls on o large slomd in Sicandha jheel in Loy
Helas Ewwive had just Begrn on day 15, many ewres were obtained on June 14,
and by July 16, most were hatebed sed some voung were nearly ready fo fly,
A grent maly eges 1 beliove are addlied by the heat, aml! the mortality in
Vuuing too appenrs o e wrent.  Phe lees and feet of new hiatehed chicks are
vellowish-tlosh colured
licockelidon nilotica milotien (G, “T'he Gl billed T Fil.

' Kothar " {in Madoran, )

No record in N. Baluchistan

Common wid resident o e Makvan Coast ; a very larve. colonv brecds i
the Sirmnda § above), Mr, Ludlow had many eegs brought him
theace on Ju 1l 1 had o Few epws and young up to hall grown hirds on
taly 13, Both adults and voune had fed

Sterna sandvicensis sandvicensis [ Lath,)

=sandwich Tern

Phie sandwich Ternt is a8 winter v “to the Maloron Coastin (air nhimbers.

iarnes was formed that it bred there. mever this sugeestion is not as vet
miArmedd, noris it ever likely to be.  Lh rided elsewhere.
Sterna bengsiensis bengalensis Less,  'Phe Leseer O ated e
The Lesser Crested Tern is ool t tha A Coust i winter
ine] at all -t v 1o the end of ) at the 1 date are in full

weeding drezs, 1t iy however nnt Laown o 1 Const as vel,

Sterna berghl velex Cretz.  The Greater Crest

The Graater Crested Tern is common
in large numbers on the isl:
landed there on May 29, 1877 [ound that this Tern Just vomimenced to lay.
The colony consisted of four larae gronps nesting together on the bare ground
on the most expased part of the island @ each nest was about one fool apart
from the next and he aetoally  found 47 CERs I a space of N feel square;  As
many as 7,000 fresh epps have been gathered  there v meatives curly in June.

As is well known the egps of this tern vary =0 mueh that hardly two are
alike. Asin other Tern colonies elsewhers {lie gz are ligble o be pillaged
by Gulls—in this case by Hemprich’s Gulls

From an examination of a large series of this Tern (rom the Makran Coast, |
am of opinion that S. fergdi daders described thence is mot a prood race and is
indistinruishable from refoa.

'
el

Lon the Makqan Coust
off Pasni.  Butler who

hd

Sterna melanogaster Temnn.  The Black-bellied Tern.

Barmes records that this Ternis pot uncommon  in tive Bolan Pass and he
obtained o stropgler at Chaman on June 3. St Jolin cbtained another at
Quetta in the autumn 1841, Murray lists the Indian River Tern (&, seena) but
I have no definite record.

Sternn repressa Hart. (= w/Bigenn auct). The White-cheeked Tern.

Butler met  with the White-cheeked Term in flocks commonly aleng the
Makran Coast in the latter half of May and he remarks that it is one of the
commonest terns at that time, Zarndny records it at Charbar on March 16, 1
think thatitis probable that this teen is only passage migrant on the
Makran Coast, to and from its breeding rrounds in the Persian Gulf, though
there seems to be no peason why it shiould not breed there,

Sterna hirundo hirundo {1..) The Common Tern,

Menertzhagen has recorded this tern as plentiful in May and early June on
Khushdil Khan,

It must be o passage migrant in Lower Baluchistan but the only record refers
1o a bird obtained by Hotson at 8ib on the Persian side on September 10.
Like the Sind birds the Baluchi ones appear to belong to the typical race.

Sterna albifrons, The Little Twrn.

itthe Terns_ure only recorded from the Mektan Const: Butler mentions
seeing tis spécies at Jask in May. W. D. Comming informed me that
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saupderst may be found thronghout the year ut Ormarra and he has noted it
at Charbar in November but as v specimens were obiained it 15 not certant, l
saw two or three on the Habb River on June I6 but foiled to get o specimen
A little tern is very commion on the Sirunda jheel in Las Hela nesting inoa
different part to that occupied by the Caspian Terns, ete, ; Mr. Ludlow had
efrs brouzht him thence on May 28, 1915 which Mr. Stuart Baker identified
as sanndersi and on June 16, 1916 he received further egos and o parent bird,
the latter wa= identified by AMr, Baker as afbefrons a0 that it still seUms uic
doubtiul which race breeds on the Mekran and there are no specimens n t
British Musenm. One from Museat belongs to the typical race. Major Chegsman
obiained sanpdersd from Bahrein Island in April, fromm Handramaut Coast on
May 8 in which month I have seen bivds friom Port Sudan.

Slerna anmtheta fuligula (Licht.) The Red Sea Sooty Tern.

Butler noted this Terp as common on the Codst at Gwadar in the last half al
May ; Mr. W. D. Cumming has seen it in small fights ot intervals during the
winter and probably it s only common on pass lo its breeding haunts in
the Persian Gulf. It frequently roosts on ships possing up to the Gulf.

Anous stolldos pileatns (Scop.) The Phillipine MNoddy Tern.,

Butler noted a few between Paspi and Jask two or three wiles from land at
the end of May, W, D, Cumming coueht five alive at Ormarra after a cyclone
on May 4, 1901 ; they had taken shelter in some tar

Evidently a wanderer to the Mekran Coast and
does not breed =o far as is koown in
specimens in the British Museam is of this race.

Murray in hiz vague way sqid Adywohops albicollis ocourred on the coast; |
know of no record; it moy however be fuund as Zarudoy records it fron
Rud-i-Sarbas in Persian Baluchistan.

Stercorariuz paraziticuz (L.) Richardson’s Skua.

Richardson's skua is not very uncommon along the Mekran Coast where Hume
met with it at sea off Ormarra, Pasni, Gwader, ete,, from the middle 1o end of
February. Butler too saw about a dozen between Pasni and Gwader as late
as May 13-17. Hume obtained one and made it the type of his 5. asfadicns; it
is in the British Museum where | have exnmined it ; it iz a young light-barred
bird moulting body, wings and tail {February 16) to the light adult phase. I did
not see this bird for certain along this eoast in March and November. Curiously
enough the oldest record of a Baluchi bird must refer to this species and
perhaps is the earliest record of the Skua’s habits. Early in the year 1604 a
Portuguese mariner, one Pedro Texeirs, of the coast off Oman ' saw certain
' birds chasing others from natural enmity. Theweaker soar upward to escape
* from the stronger and in terror void the contents of their stomachs. The bird
* below hunting the others to this end or from vatural spite as fast as this
" hippens, opens his beak, catches the same droppings and eats them. [ have
* it from natives that on this matter he subsists.*

Pelecanus onocrocotales anocrocofalug (L) The White Pelican

‘Tne White Pelican is =aid to be resident in suitable places such as Khushdil
Kban and Saranan in N. Balochistan by which presumably is meant that birds
may be seen there at any time of year; actual records relate however 1o the
months December, February, Aprl (latest 29). I have examined two in the
Quetta Museum : one Is certainly onocrocofalus, the other is smaller (W. 635 mm.)
but it is a mounted bird and eertainly the wing would messure more if
straighiened out; it is said to have 22 tail feathers but Pelicans® tails seldom
have the full number of feathers ; this bird probably is & small female procroco-
fulus. This species is unrecorded in Mekran where it surely must occur.

Pelecanus crispus (Brich.) The Dalmatian Pelican.
* Mesh-muorg .

Common in the bays and inlets on the Mekran Coast in winter - §
been obtained at Senmeani in Las Belas. SR

fialis, i
status iz not known ; it
e Persian Gulf Oae of Buatler's

Phalacrocorax carbo sinensis (Shaw and Nodder).

The Eastern Cormorant,
“Sub-murgh’. :
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Some Cormorants are always to be met with at Khushdil Khan and Savanan
from Movember to July but apparently they do not breed there.  This species
iz ap abundant winter visitor ta the Mekran Coast, and is also found in suitable
rivers in Central Mekran such as the Mashkai, Nihing, ete. and on the Sironda
Jheel in Las Belas. Latest date April 26,

Phalacrocorax javanicus ( Horsf ) The Indian Little Cormorant.

The Indian Cormorant was obtained in the Valley of the Mashkai by Hotson
on September 3. [t probably occurs commonly in suitable spots in the eastern
part at all events of the Mekran, as may  also £, fesefeolfis which is common
in the Karachi mangrove swamps.

Anhinga melanogaster (Penn.) The Indian Darter.
Murray records a pair from Pir Chowki at the eatrance to the Holan Pass on
Mareh 10 : it may well ocenr in the Sibi Jheel.

Sula daciylaira melanops (Harl.) (= cpawops auct ). The Masked Booby
Hume recorded this Gannet from Gwadar in Febrnary and Butler too met
with it in May at intervals along the Mekran Coast. He noted that it fed on
flying fish and was often in company with Plaffon fediess. A yvoung bird
which hit the telegraph wires at Charba 3l iz in the Quetta Muoseum
0 W. D, Commiog informed me. ' ¢t known to breed on the
Mekran Coast but I think it may pos 1e of the Kurya Muria
5 covercd with
h Museum. It

Izlands off the Arabian Coasts ; one of these islands

gudino, Two obrained by Butler on May 14 are in the
breeds nocording to von Henglin on Burda Rebachi, Somal

Phoeton mtherius indicus (Hume.) The Indian Tropic Bird.

Huome found this Tropic Bird commonly off Ormarra in February and Butler
met with it from there 1o Gwadar in May. I teo saw it between Pasni and
Gwadar fairly often and again off Ormarra Head in March ; Comming has
noted it there in September. Sir Percy Cox has seen it off Astola in July,
Thoogh not yet proved to breed on the Mekran Coast I think it most likely
does z0 on Ormarra Head ; it breeds in the Persian Gulf in March.

Ocennites oceanicus oceanicus {Kuhl.) Wilson's Petrel

Butler saw several of these small Petrels along the Mekran Coast between
May 15 and 29 and obtained one : it was nowhere common but more were seen
between Pasni and Charbar than elsewhere. Zarudny too saw it nt Charbar on
March 12. Cumming has met with it at Ormarra, mostly storm driven birds on
varions dates between July 7 and September 23. It iz of course a non-breeding
visiter from the sonthern hemisphere,

Puliinus persicus { Hume.) The Persian Shearwater,

Hume found the Persian Shearwater al Korebuit on February 15 and
obtained it between Gwadar and Muscat on February 21 (the type). Butler
noted it commonly along the Makran Coeast to Henjam in the Straits of ODman
on May 13-20 and remarked on its shyness. | did not actually see this bird off
the Baluchi Coast but found it very abundant in the Straits of Oman on
March 22, Numbers were seen sitting on the water and in one place we
passed a Hock of quite 200 but they never allowed the steamer to approach
within 200 vards. ‘The type specimen in the British Museum is in full moult
wings, ete. ; the breeding quarters are still unknown but must be on islets in
the eastern part of the Persian Gulf or on the Arabian Coast,

Birds suggestive of a species of Frion have been recorded from the Makran
but so far as no specimens have been ohtained.

Puifinus tenuirostris tenuirostris (Temm.) The Slender-billed Shearwater.

In the Bombay Naf. His. Sec. Journal, xii, p. 767, W. D. Cumming records
i Shearwater as P. eblororhynchus which had been brought to him at Ormarra,
May 1899; it had been shot by Mr. Walter Scott of the P. G. Telegraph,
Cumming tells me that strong 8. W, winds were blowing at the time and

12
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1 wencranlly  bBad been unsettied for two or three days,  This
Shearwater is now in the British Muoseton where T aml Mr. Kinnear have ex-
amined 3% and it i undoubtedly . fesndrosdeds and not chlororhypnchs, :

Its breeding aroumd is onknown. Ridgeway records it from the N, neific
and eites o spechuen from Kotzebue Sound.  In the Pritish Muasenm there are
specimens from Joapan in May, Bebring Island in June, and Honin [skandd
in May. 1t bas not been recordedl from Indinn sess before. On March 14
I snw off the Mekmn Coast o Shearwater in the distance which was not
P devsicws.

[hreskiornis melanocephatus metanocephalos (Lath.) The White Ibis,

Mr. Ludiow's shikarl found o colony of the White Ibis in tamarisks st the
Sirunda Jheel fn Las Belas and brought back a breeding bird and eggs on
July 8, 16915, There is no other information regarding this bird in Baluchistan,
Muarry lists the Black: 1his for uchifstan but | know of no certain record.

e weathe

Plegadis falcinellus fatcinellus (1) [
he Glossy Ibis 4 nor uncommron i pois in the Quettn district on
i Iy Juecars in o wintér. Lorpe
Meinertehagen
inother year
um from Pishin
Ly where it must occur

recoris nogn-l
waw them ¢
on Augost 27, Mo re

in suitable spots,

Tne Spoonbill

The Spocabiil visits Khoshdi! Khan on possage ; Meinertzhamen records a
Howk of 100 there on October 26, a few in November and again on Moy 17.
Comming saw a flock there on June 28 doubtless non-breeders. A specimen
Irom Nushki in the Quetta Museum was obinined on November 9. Murray
recotds a single Dind fromn Bir Chowki i the Bolan on March 10.

On the Mekrn Coast Cnmming bas wpoled it at Charbar in winter but o
the Sirunda Jieel i Las Belas a few apparently  breed in some years as
Mr. Ludlow's shikari brought in an epy which was saill to be and certainly
seems to be that of a Spoonhbill oo July 8, 1915 ; the nest was In 4 large
tamarisk standing in the Jheel.

Platalen lewcorodiz mojor (Teoun and Schies.)

Ciconia ciconia (L.) The White Stork,

The White Stork does not appenr to be common. St John noted it as
nccasional at Pishin and Kandahar i spring and aotomn. . There 5 one
specimen in the Quetta Musenm from Kahan shot on September 12,

[t muost oceur ocensionally at all events in lower Baluchistan.  Hotson
met with it at Magas on the Persinn bonmdary on December 5, where Zarudny
has elso noted it Zeugmayer obtained one al Panjgue on August 20, Meinertz-
hagen records the Kahan bind as asaffce 1 bave not examined it but
Zeugmayer's bird, a female, measures W. 520, B, 150 (Laubmann) and so
it must belong to the typical mce, ssfafica docs not seem to be at all o
well-marked race.

Ciconia nigra (L.] The Black Stork,

Oceasional odid birds occur in the Quetta district in winter ; Meinertzhagen
has seen such in Oetober—November and at the end of April. There are
specimens in the Quetta Museum from Saranan, November 16, BFolan River,
March 15, and Clnetta, January 10,

There are only two records from the rest of Baluehiston @ a bird was shot by
Cuomming on the Vindar R, Mekran consl on November 19 and one was seen
by Hotson near Pasni on Felronry 23,

[Zarndny rvecords Lissonra episcopa (one obtained and three seen) in
Persian Baluchistan hut 1 have no record in British territory.  Murray lists
the Painted Stork and the Open-bill for Haluchistan  Poth micht wander
to Las Belas and Sibi plains but 1 have no definite 1ecard. ]

Arden purpures monillensis (Meven. ] The Kastern Purple Heron,
Ardea purpurea purpurea (L.} ‘The Evropean Purple Heron,

Purple Herons do not seem to be commen in Baluehistan, Thete is ope
in the Quetta Musewn from Sibl, Mareh 26, which I have examined and belongs,

%)

-
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tor the eastern race saniffensis ¢ Meinertzhagen refers to fwo birds from Quctia
and Nushki as belonging to the typical form A, purpurce prrfirea,

Purple Herons are not upuomoon gt Urmaret in winler according (o
Cumming ; they should vecnr elsewhore in Lower Baluchistan but there are no
reconds and oo specimens.

Ardea clneres cinerea (L.} "I'he Commoen Hervon.

The Grey Heron is nol nueomimon as o winter visitor in No Baluehistan and {s
commMoner A% i Possiare m ul im Oelober and eain o March and April.
Spme however spend the « Crmming e 1t at Khushdil Khan
on June 35; thew - 15 ere.  Meinertzhagen has
seefl this Hero Heards and tonds,

S0 for a9 | whole of the Mekran ares
o suitab oft the eomet @ it §s safd
to breed at Kalmat by

ks andd i
= only native informttion,

Epretia atba (I..} The e Heret.

G vawinter s 16l
s I and Mein-

irtls 108y be seen from the Mekran Cogst in winter and
prababiy clsawhere, No dpecim
Egretia garzelia garretta (1..)
Merray records the Littie ]
ilistrict.
Blanford says it oceutz oceasionally on the Makran coast amd Comming too
has noted it at Ormerra.

(o DBalochistan, probably from Sibi

Bubulcus ibis coromanduz {Bodd.) The CUnttle B
Noted by Murray at Pir Cliowkim the Bolan and at Sili, 5t John records
that he got o deebufens at Quetta in Mav 1587

=miegrelia sacra azha (Sykes.) "The Indian Reel Heron.

The Reef Heron is common along the Melkran Coast and is doubtless resident.
Blaniord noted the blue phase only ; T have seen both white and blue phases in
the Habb River which they ascend to at least filteen miles from the month

Ardeols grayii (Sykes.) The lndian Pond Heron,

Outside the plains it iz only recorded at Chaman where Barnes saw several
on July 15, after rain : in the Sibi plain however it is common and doubtless
resident.

In the south Cumming has seen it at Ormaren in winter and 1 have founed it
in the Habb Valley in Novembier ; it is probably resident in Las Delas,

Nycticorax aycticorax myclicorax (L.) The Night Heron.
¢ Machi Girateh * {Bal)

The Night Heron occurs occasionally in the Quetta Valley ; there are
specimens thence in the Quetta Museum obtained in March, April and
September. It certaluly occurs in winter at Sibi and is possibly resident in
that distriet as Murray records that & small colony were building in Pistachio
trees at Bibi Nani in the Bolan ot May 21, where hill streams formed a small
marsh. St John recorded that there was o colony in a garden near Kandahar.

It occurs here and there in suitable spots throurhouot Coastal and Central

Mekran but its status is not clear but it is known well enough to have o native
name.

Ixobrychus minutus minuius (1..) The Little Bittern,

So far as = known the Little Bittern is a passage migrant in small numbers
in the Quetta District, records and specimens relating to Aueust and Septemn ber
April and May, Meinertzhagen however obtained one at Khushdil Khan an
July 11, and St. John recorded it as not uncommon ot Kandahar in summer,

Cumming informed me thot one hit the telegrapn wires at Ormparra on
October 11, and that he has sometimes heard them passing over at night,
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Blanford tound it in spring at several places on the Persian side of the
bonndary.

Ixobrychus slnensis (Gmel.) The Yellow Bittera.

Mr, J. W. N. Cumming records that he obtained o Yellow Bittern al (uetla
m Mareh 1907 @ both 1 and Meinertzhiagen hove failed to find this specimen in
the Quetta Musetnm and so possibly there has becn some mistake. ]

Botaurus stellaris gtellaris (1..] The Common Bittern.

In suitable spots especially near Khushdil Khan the Bittern is & common
winter visitor ; Meinertzhagen records that fifteen were flushed in ove day when
snipe shooting there ; he further states that he has good reason to believe that a
pair bred there in 1914, as on June 19, he heard o bird booming and the next
maorning Hushed au adult and a voung one just nble to fiy.

From Lower Baluchistan there is only one recond—irom Las Belas in March
bt suitable spois are doubtless few.

Phenicopterus ruber sntiquornm (Temm.) The Flamingo,

The Flamingo visits N. Baluchistan chiefly on passage ; thus Marshall records
a large flock at Khushdil Khaniin March ; Meinertzhagen in early May and at
Saranan in April, while it has been noted at Abigum, Harpai and Nari Baok.
A flock whi gttled on Khushdil Khan were so exhausted that six were captured
alive. Cumming has seen o flock there on June 28, but there is no evidence
thut it breeds anywhere in the north.

It is very common at the Sirunda JTheel in Las Belas and all along the
Mekran Coast but I could never hear of anything which suggested that they
breed on Sirunda. The status is not clear; W. D. Cumming was informed by
the telegraph officer at Ormarra that in one yvear some bred near there,
probably at Kalmat and this was confirmer by the natives ; it appears however
that the swamp there is not always in a suitable state,

Phenicopterus minor {Geoffr.) The Lesser Flamingo.
W. D, Cumming informs me that he saw one at Ornora on Sepltember 16,
1903, A rare straggler as elsewhere.

Cygous mipor (Keyser and Bl ). (= janborostid, But), Alpheraky’s Swau.

A female was shot by Aitken on Khushdil Khan oo December 17, 1913 and is
in the Duetta Muzenm.

The evidence at present secms to show that this swan is o separate species
and distinct from Bewick’s Swan. W. D. Cumming in 1914 took measvrements
of this specimen and made a colonred drawing of the head aod sent them to the
Hritish Museum from which this specimen was identified as above by Ogilvie-
Grant. Cumming's measurements :—W, 19in., B from frontal feathers 37 in.,
from gape 3] in. Black narrow edging on bill bordering the frontal feather.

Cygmos olor (Gm.} The Mute Swan,

Mute Swans visit N. Baluchistan from time to time. In 1900 when there was
quite an invasion of these in N.W, Indix elght were seen and four shot at Bostan
and others were seen on Kushdil about this time where single birds were noted
by Meinertzhagen in February 1911, and November 1913,

On Januvary 10, 1900, nine were seen on the Habb River in Las Belas and two
obtained by Mr. Jones, LE.T. ; at Jask in Persian Mekran two were shot hy
Mr. Griffith on February 11, 1911,

Anser anser (L.) The Grey Law (Goose,

The Grey-lag is a regular winter visitant to the waters of Khushdil and Saranan
arriving at the end of October and the bulk leaving in April ; not very seldom
however some may spend the summer there ; thus Meinertzhagen records six in
the summer of 1913 and Comming saw some there on June 28, 1923, Mr. A,
Gordon Informs me that geese always halt at the small tanks at Jhatpat in the
Sibi plain at the migrating season, these being the last waters before the hills
are reached. Geese were particularly abundant at Saranan in the winter of
1918-1919 in which yvear water in Sind was reduced to a minimum by failure of
the monsoon.

M —— T -
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It vigiis the Mekran Coast in winter but not in any pumbers exvept perhinps
at Sirunda.

Anser albifrons (Scop.) The White-tronted Goose,
Recorded by Murray from Sagee,

Dendrocygnu javanica ( Horsf.) ‘I'he Lesser Whistling T'eal.

There are no records of Lesser Whistling Teal in Baluchistan but it must
pceur at least in Las Belas. A shikari whom ©sent to the Sirunda Jheel at
Sonmeani brought back an egy, one of 4 nest of seven, which he took there on
July 13, 1818. The nest was situated in thick reeds. The egy is nearly pure
white and measures 47 X 355 mm. My identification has kindly been confirmed
by Mr. Stuart Baker,

Tadorna tadorna (L.} The Common Shelduck.

The Shelduck is not common but it occurs in winter at Khushdil Khan aud
once as late, according to Meinertzhagen, as May 19, other records come from
Said Hamid, Fort Sandeman, and Nushki.

The only record from 5. Baluchistan comes froms Turbat 0 the Nihing
Valley where Hotson got one and saw others in the last week of Novem ber,

Casarca ferruginea (Pall.) The Ruddy Shelduck.

A few visit Khushdil and other waters on passuse more especially in
February and March. To Kandahar and Nushki Districts it isa oot verv un-
vommon winter visitor.

No records from Mekran.

Anas platyrhyncha plstyrhyncha (L.} “Ihe Mallard,

‘The Mallard i= commeon in suitable places arriving in
leaving at the end of March. Three pairs remaioed in Khushdil during the
summer of 1914 and a dock was there on June 28, 1923 : such over-stmmering
non-breeders probably led Capt. Roosmaleoey to believe that they bred there :
I know at all events of no actual proof of breeding beyond the latter's bare
statement io the Proceedings of the Quetta N, Hist. Soc,

It must occur throughout the Mekran in favonred spots in winter but I pnly
have records from the coast.

carly September and

Anas pecilorhyncha pacilorhyncha (Forst.) The Spothill.
Recorded from Baluchistan by Murray without comment : the Sibi plain is
the only likely place.
Apas strepera (L.) The Gadwall,
The Gadwall is a common winter visitor from Iate September 15 to early
Apnl, a few lingering on till mid-May.
t occurs in suitable spots throughout Central-Coastal Mekran.,

Anas penelope (L.) 'The Wigeon,

Common in winter from late September to April; a pairat Khushdil were
seen by Meinertzhagen on June 20,

It occurs here and there throughout the Mekrun ; earliest October 3
Anas acutn, L. The Pintail,

The Pintail in the north is chiefly a passage migrant, most passing through
in October und November and not recorded after April but at lower elevations

us at Nushki, Kandahar and Sibi a good many winter. [ is found here and
there throughout the Mekran, carliest September 10,

Anas angustirostris, Ménét The Marbled Duck
‘ Mow ' (Bal.)

To North Baluchistan Meinertzhagen considers the Marbled Duck to be o
winter visitor in small nuombers and 1 summer visitor at irregular intervals.
Aitken saw a pair in June 1913, frequenting a small island in Khushdil and
saw others apparently not paired ; later on he found an old bird with 14 duck.
lings. Meinertzhagen saw 6 pairs in June and July 1914 but eould get no
evidence of nesting,



M SOURNAL, BOMEAY NATORAL HIST, 30CHETY, Vo, XXX

At Ormarta Cumming tells me that he has met with this bird and it s gaicd
o have bred occasionally there in the rain witer tanks ; Butler obfained what
were evidently eges of this duck from Moorpatti, north of Oroarea, titken by
4 native on June 19, 1878 ; the nest wos under & babool bosh in o large salt
marsh,

Ludlow records that he received epprs of this duck with the poarent bird taken
by his shikari on June 14, 1915 at Siranda Theel, Las Belas i avcording 1o his
shikari it breeds freely there and the opps are wathered for esting,  The aew
werg in thick tussocky grass, well concealed ind with o tonuel through the
arass eading to the nest.  Two nests contained 9 fresh and M4 incubuted epe
i ton receives] ewes and an adali thence on Juiv 16, 1819,

Owerguednla crecen crecea (L.} The Common Teil.

The 'Peal is common everywhere in suitable places and is the best distribut:
of all the ducks. The first few arrive In the last week of Augnst, most come
early in September and they hove left by the end of Aptil, latest record May £.
It forms 30 to 50 per ceni of most * bag Wi lnla- 44 records that between
Nok Kunt B | h Tele wl, he picked up
J duaks and 1 t the telegrapn
wires and ten found atb this
spot at th T

In winte

I'he Garg:

{ waters of N, 1
is never very comm s recorded as late as May
Small numbers visit the Mekran on pa
Uctober 23, and azain in spring.  Some were
middle of May one year but had gone in June.

4

Spatula civpesia (L) ‘I'he shoveler,

The Shoveler i3 common as o winter visitor in the north but snore so az a
passage migrant ; latesi date May 19 and three stragglers were seen on the
Zhob River on June 1, 1924,

”Il vecurs on the Mekran Coast as o winter visitor aond i very comimon on Lhe
sirunda Jheel where some were still preseat in the middle of May.

Neuts rufina (Pall.) The Red-crested Pochard.

Though Meinertzhagen records the Rid-crested Pochard 43 an upcommon
winter visitor from October to March others have considered it wot so rare.
St. John regarded it as commener than the common Pochard as did Radcliffe,
and Marshall found it to be one of the commonest ducks in Khushdil at the end
of Fe bruary, Cumming saw some there on June 25, 1923. Probably its statns
varies in different years according to the state of the jheels, a circumstance |
huve already noted in the Sind jheels.

It occurs in the Mekran Coast but suitable spots are very few except the
Sirunda jheel.

N¥roca ferina ferine (L..) ‘The Common Pochard.

_ The common Pochard is very common on the few open waters of the north
it arrives at the end of September and leaves at theend of April. On Khushdil
it is perhaps the commonest duck and Marshall records that at the end of
February it composed « third of the bag of 110. Some appear to annually
uver-summer there without breediog as with other ducks; E einertzhagen has
noted hundreds in May and June and a few in July ; Cumming too saw a flock
there at the end of June.

It oecurs om the Mekran Const, no donbl commonly on Sirsnda Jheel.

Nyroca nyroca nyroca ((Giildenst ) The White-eyved Pochard.

A pot uncommon winter visitant ; Swinhoe regarded it as the next commonest
duck to the (Gadwall and saysthat he flushed many pairs from reeds and
tamarisk on water courses from Pishin down to Kirte in the Bolan during May
and thought that they might breed there. This however wants confirmation,
thotgh it would nol be very surprising.

Not recorded in Mekrian but siire to oocur,




FHE BINDS QF BRITISH BALUCHISTAN U5

Nyroca fuligate (1.)  The Tufoed Pochiard,
A fairly common witter visitor from Late Seplember to April,  Memertehagen
records it as early as Avgust 14 aml as lnte a5 May 17, Swinloe alse noted it in

May and says it was very common at Kendahar anid from Piston to the Bolan in
L]

that month,—doubtless stil! on passage.

It 15 recorded from the Makran Coast.

Of ducks penerally it may be safd that the nmbers are greatest in October
and November and m March and April as the winter birds are reinforeed by
passage migranls to and m o the plains ; aise opinfons will vary a3 to the
commonness or otherwise of any particalar species according 1o where and when
the sportsman Inoks for it and o a less extent periage from vear o vear.  The
chief duck haunts are Khu=indil Kban and Sarmnan in the Quetta [M=trict, Lanei
Nanar in the | I Sirunds dheel in Las Belas,

phki Dsorict and

(laucion clangula {100 The Golilen Eye.
A few Golden-eves aunuaily visit Khuashdil irom December to March and they
ate aleo recorded at Sarmman ol Zanei Noanar.,. Not recorded in Melrian

(xvura leucocephala (Scop. ) The Stiff-raily
The Stiff-tatled Duekis potvery commot bat s more often met with than
wite o flock oay e omet with ; 1

Febirnury but Meine

Khwighedil
! the

the goliden-eye and when it oceurs
felate to the months of November
also in April.. Though met wi un Lime to tim
sgems to be a fairly constant v 1 '
whence there are numerous spec
they occur thev are very loo 1
Further west in Selstan it is commaon,
Not recorded in Melran,

& 0k

b

Mergus albellus (L.} The
Fairly common winter v : T Ein some years thin
in others, Recorded ns laie a 1 wren and Mav 24, by
Murrav.
Nat recorded in Makran.

Mergus serrator (L)  The Merganier,

One wis obtained at Khoshdil on April 3, 1902,

A not uncommon winter visitor in small flocks to the Mekran coast keeping
much to the bays ; it is recorded from Ormarra, Charbar and Jask in ecember
and January, Birds recorded as Wergns merganser by Bishop, (5. F. iv, 4356)
a8 oeetirring every winter on the Mekran coast undoubtedly vefer to this species.

Podiceps crigtalus cristatus (1..) The Gireat Crested Grebe.

Though D, Radeliffe records the Great Crested Grebe as a winter visitor to
Khusheil Khan it undoubtedly in some years at all events breeds there. In 19135
three nests were found on Augost 12, by Mi: Altken one containing 5 egis |
the following year a pair were there in June anrl Jualy but breeding was not
established.  Nesting doubtless depends on the state of the water, It no doubi
oeeurs in winter alsoe and there is a specimen in the Quetta Museum obtained
there in March.

In winter this Girebe is common on the Mekran coast becoming quite maritine
in habit: it is generally to be met with in small parties keeping fairly close to
the shore and especially to the bays. The eariiest date i2 September 3 and the
latest April 23 It is always very wary ani wild., W. 1), Cumming informed me
that when feeding close in these hinds sometimes get washed ashore by the
hreakers,  Cewadar and Pasni Bays are particularly affected by them.

Podiceps ruficallis capensis (Salvad.) The Little Grebe.
“ Birir * (Brahui).

The Little Cirebe i€ common on all the larger sheets of water in the North ;
on Khoshdil Khan a great many breed,  Meinertzhagen records 150 breeding
there in 1913 while on June 6, 1814, he found over 100 nests, mostly with 3 egu
cevernl with 4, one with 6 and one with 7. The nests were el floating structures
composed of weerd foliange, none exceeding 12 inches across the top. On June &,
1923, W, D). Cunuping found a gl many nests there eoniining 1 to G eges,
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Elsewhere there are no lreeding records ; it oocurson the Mekran coast in
winter amd Hotson met with it in August and September in 5. Kalat and in the
Muoshlal K. omd agrain s Flarbod in Central Makran on April 26

Podlceps nigricollis nigricollis (Brebme)  The Black-necked Grebe.

The Black-necked Grebe wos unknown in N, Valuchistan till 1914 when
Meinertzhagen discoversd five pair< o the first week of May ; on June 20, in tho
year he saw hendreds of pairs and examined over 70 nests all situated in about
an aere of water 2 feet deep.  The nests contained mostly 3 eges but two had
Sepos ench.,  The nests, mode of weed stalk, were 15 to 18 inches across danil
attache firmiy to the bottom of the jheel, consequently when the water rose
after rain o week later all the nests were flooded and the Grebes deserted the
locality,  The Little Grebes whose nests were flopting all survived the Qood. |
cannot hear that the Black-necked have attempted to breed at Khushdil again
sinee.

O the Mekran const It 15 o winter visitor and not nneommaon especially in the
Bays such as Sonmeani and Gwadar.

Colymbes siclimius (Pont. ) | =seplendrionalis auet,). The Red-throated Diver,

There ks only one record of the Red-throated Diver in Baluchistan and it has
not as yet been recorded in India proper. On November 17, 1901, o bird was
hroargint to W, DL Comming ot Ormarra v ive who hud knocked it on the
hesd ns it came up close to his * toney ! A il ¢k
that o few visit the coast oceasionally.  The bivd s no

voeral were scen and
the British Museun,
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THE POTTER WASDP (RAVYNCHIUW NITTDULUM)
By

Maror K. W. (. Hincsrox, n.M.5.
( With twe plates and hree texi-Tigures)
Panr 1

[f we examine the ceilings of omr tooms we are likely to dis-
cover a cluster of pots, four ve perhaps in number, all neatly glued
together so as to lie paralle i FEach little pot is like a
amall bird's ] ] 3 g Lo the ecelling from
which the cluster projects. It & 1 cells-are built
of mud, bat they have not that appearance of ded pottery
which we saw in the work of the ] f avaeires coniea )l
Phis isa ;oongh and granulated stroctare. [ts surface is smeared
with viscid mucilage : it is studded all over with irregular nodules of
a brown sticky gum.

These pots are the work of n delightfui little species, the Potter
Wasp Rbynckinm nitidulwm of Smith (see Plate T

Like Ewumenes conica, she is remarkably fearless, entering boldly
through open doors, hovering confidingly about the room in search
of some secluded corner for her nest. Her character is well suited
to observation and experiment. Being highly domesticated, she
sticks close to her nest. She is so fearless as to remain on her cell
while I cut pieces out of its wall. Her patience is untiring. She
will face diffieulty after diffieulty in order to achieve the purpose in
hand, Her industry is infinite. The work she toils at is particu-
larly tedious, and she sticks to it the livelong day. Lastly and the
point of special importance, this wasp shows wonderful intelli-
gence. Experiment discloses arational behaviour, so clear, so in-
controvertible, that it forces me to modify established views on the
capacity of the insect mind.

In this paper [ will describe her plan of architecture, The next
will be devoted to a series of experiments to illustrate the rational
working of her mind.

First a word on her general appearance. She is scarcely larger
than a honey-bee, and dressed in unassuming garb. Her jaws are
not unlike those of Ewmenes, a pair of narrow trianguolar blades that
cross in the middle line. Her head is wedge-shaped with black
shining eves. From between these spring stout antenns.  Above
them is the punctured vertex studded with tiny pits. Behind comes
the thorax, free from fur, decorated in front with a pattern of points
and prolonged behind into a pair of spines. Her abdomen is pale
and silky. Her wings, which are folded along their length, glisten
with a purplish sheen. Though dark, she is patched with silver.

: g
he Jlazon Wasp |

Y Jonurn. B. N. 5. vol. xxxi, Nos. 2, 3, 4.

L
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Ina wvelvet pile itgrows above her jaws ; it forms'a white collar
round the front of the thorax, and clothes her abdomen in a satmy
rloss.
ARCHITECTURE

Now for her cell, a delicate piece of work, As a rule she fixes
her nest to wood. 1 have seen her build on a plastered wall.  This,
however, is very unusual, For some reason she has a preference
for wood. Thus she often selects a rafter, or perhaps the lintel
of an open door, or the under surface of a wooden shelf. She seems

ta like =ome structure overhead, for she often builds on a wall or
ceiling close beneath the shelter of a beam.
We nawurally seek for some explanation as to why she should

preter woodl. Her nest will adhere to other materials. Like
.l';'

Buwtenss she might have chosen metal or glass. The explanation
I give is this. Her preference is a relic of an old instinet. Bunga-
lows are recent inoovations. There must have been a time when this
little architeet had to buiid in more natural sites. In the jungle
these sites will be the underside of branches or the hollows in the
trunks of trees. Nodoubt it was there that she originally nested,
and wood was the marerial on which she huilL Now she has
invaded human | wee of the old ipstinet still
remains. She will not have the walls and plaster only the beams
of wood.

Now ler us tch het
two finished cell The w.
comes with steady

ntations=, But this

Uding operations. [ find a nest with
P is about to commence 2 third,  In she
¢ Hight. The sound of her approach precedes
her, for like Sxmenes she comes humming through the air. She
alights on her nest. Before her are two cells like g pair of eggs
side by side. A cleit marks the line at which the cells join, and at
the base of that cleft the wasp makes a ridge of mud. This is the
first step in construction, the foundation-stone of her third cell, As
soon as it is complete she rests [or a moment, then, facing her
architectire, backs away in flight.

The foundation of the cell is laid and methodical coming and
going begins. Now we must watch her with minute care, for every
architect in the insect world can teach us something new. Back she
comes to continue work. A pellet of mud is in her jaws.  Alight-
ing on the nest, she clings to it perpendicularly. Her attitude is
inverted, tip of abdomen directed upward, head thrust dewn upon
the rising wall. CQuickly and industriously she moulds her pellet.
Her tarsi give it lateral support, her antennic feel the ground
before it, her mandibles, one on either side, guide it along the edge
of the wall. How well does she perform this difficalt operation of
rolling a sphere along a knife edge. By her action the globule is
lengthened out ; a film of mud is leit behind, and this the wasp,
with a jaw on either side, deftly moulds into the lamina of the wall,
{See Plate I1). One uther little puint. It may seem only a trivial detail,
but later 1 will give it geometrical importance. The wasp, every
time she adds a layer, always commences at the middle of the wall
and rolls her pellet to one or other end. For instance, she first
places it at the eentre, then rolls it to the feft end, Then she lifts
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it hack to the céntre and 1olls it to the right end of the wall. Then
another lift to the centre and a roll to the left, Then again to the
centre and a roll to the right. And so on until the pellet is used
ap.

Each pellet, of course, adds to the height of the wall ; and the
wasp, as she swings from side to side, shapes her edifice into a
curve. She wastes no time in this delicate work. ln one or two
minutes the pellet is exhausted. Then she is off. In a minute or
two she 15 back with another pellet which she moulds in a similar
way.

Her pellets are composed of the maost delicate material, slightly
viseid nodules of clay. Only the very finest particles will suit.
These she scrapes together, moistens with saliva, kneads into a
mortar of pasty consistency, without a particle of grit. Such
pellets, when spread out, rapidly harden. The wall 18 so delicate,
only a mere shell, that each addition begins to set before the next
is ready to be laid. This is an essential mode of workmanship
when raising a rampart of mud, [t reminded me of Arab architee-
ture. The Arabs buildexclusively with mud. They first raise a wall
about a foot in height. This they allow to barden in the sun bafore
adding a second laver. They continue to superimpose laver upon
layer, but always allowing one to harden before attempting to apnly
the next.  So it is with Rbpectiese in her building operations. She
likewise raises layer upon layer. While she gathers mortar for the
next layer, the previous one becomes firm and dry. Thus the Arab
and the wasp are comparable architects. Both work on similar
principles, the only possible principles when raising an edifice of
mud.

Now the cell is half built in the manner deseribed. ‘T'hough only
a shell, it is fairly firm. In places its surface is marked with lines,
faint indications of successive layers. Now, unexpectedly, a change
occurs. The mason’s manner of workmanship alters, For some
reason she begins to build on a different plan. [f we have watched
with care we may have noticed that on the last few wvisits the wasp
has behaved in an unaccustomed way. Instead of immediately
commencing to build, she first pushes herself into the cell. She
probes it down to the very bottom. What is her purpose ? At first
I am quite upable to understand it. [t seems so insignificant.
Perhaps it means nothing at all.  But there is a reason. A change
in method is about to take pluce, and the mason, when she pushes
her head into the cell, is determining the exact moment for the
change. For when she pushes in her head she can easily estimate
the depth of the cell, or, in other words. the height to which she has
built the wall. But at last there arrives a visit when she can push
herself into the cell just down to the base of her wings.  Apparently
this is the depth required: this is the time for the change to take
place. For at the next visit, after pushing herself in she does not
as before come out immediately. She seats herself inside, abdomen
at the bottom, head and thorax above the edge of the wall, and, in
this strange attitude, begins to apply her clay. Now lel us watch
with special care. There is always some zood reason for every
little fact we see. She is squatting in her half built cell. A jaw

-
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and an antenne are on either side of the wall; her front tarsi are
on the edge. She begins to mould. But now she no longer com-
mences at the centre and rolls her pellet to one or other end. Her
routine is different. She now commences at one end of the wall,
rolls the pellet along to the oiher end, then rolls it the whole way
back again. This is a4 new mode of workmanship, and she sticks to
it till the cell is complete.

I fear that these details are a little compiicated, Later we shall
see that they have some importance. The point is that there are
two phases in construction. First, the mason, hanging head
downward, rolls her pellet from the centre to the ends. Then she
reverses, sits upright in the cell and rolls from end to end.

I watch her at this work for about three hours. Layer is being
superimposed on laver to form a graceful cell. At length it is
finished. Her twentv-second visit brings the last pellet.  The wall
is raised to a sufficient height.

This last visit is of special importance. Her previous ones
pccupied a minute or two. This last one is a prolonged business
for she has to inspect the whole of her work. The exterior is exa-
mined : she pushes herself inside, torns about, sits erect in the cell
with onlv the tips of her antennee outside.  She often adds a finish-
ing touch. The inside especially receives altention. A pellet may
be ocut into the smallest pieces which she uses to plaster small
irregnlarities until the surfice is smooth. Then she ceases, satisfied
that the work is well finished and sound. A rest is earned after all
this toil, so she sits for a little while inside the cell.

For ten minutes she remains idle. Her wall is raised to the full
height ; it would seem that her work was nearing an end. But such
is far from being the case. The structure is a long way from being
finished. There are certain urgent and important duties which she
must attend to without delay. Her architecture needs thickening
and strengthening. The wall is built of the finest clay, plastered
smooth, exquisitely thin, a model of the mason’s art. But it lacks
the most essential quality , it is not yet sufficiently strong to protect
the larva that will sheiter inside. Parasites exist that could penetrate
this chamber, thrusting their ovipositors through the masenty in
order to lodge their eggs inside. Grace and delicacy will avail
nothing in the absence of security and strength. Hence the very
urgent need to thicken this wall of clay.

A short rest, therefore, is all she can afford, Then to work once
more. She goes off, but does not, as before, return in a minute.
[ do not see her for half an hour. Something of special importance
must engage her. Otherwise she would not delay so long. At
length she returns. The reason for delay is obvious. She has
with her not a pellet of mud, but a viscid globuie of gum. This has
been gathered at some neighbouring tree. What excellent material
itis! Sheis going to strengthen the building with glue.

A process of smearing now begins. [t is a slow, laborious busi-
ness. Three hoors were spent in constructing the masonry ; for
three davs she works at smearing the gum. The larger nodales
must be cut into fragments, viscid pieces must be severed into tiny
parts; all are tenacious and hard to cleave with the simple
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mstruments at the disposal of the wasp,  She spreads the substance
round the cell aperture, drags it about and smears it on the wall,
It maytake her half an hour to exhaust a single pellet of glue.
Her industry is indefatigable. Quiet and methodical paticnce keeps
her for days at this tedions work. Unless prevented by stress of
weather, she wastes not a moment of time.  Each morning finds her
sathering gum, and often she sticks to it unceasingly Gl dark,
Dull weather may keep her idle, but sunshine means continuous
tail. When a deluge threatens she will not stiv abroad, but sheliers
with-in her cell.

The mucilage 15 spread on the outside only.  MNone 15 carried into
the cell. Theinside wall must be perfectly smooth.  She has already
cleared it of irregularities. No rongh or sticky nodules must be
applied to it which mizht injure the tender gruh,

By means of this gum the cell is strengthened. Fragments of
masonry are bound togethe T Jdee is hermetically sealed,
The mucilage takes time L ¢ months it remains rough
and sticky, an excellent Mot only does it add great
strength to the editee, i st heat, and
acts 45 a f{[ud [ ex and damp.
But there remains, nportant function, The gloe
must ]er“ 't the It 15 nol _1l.| L a Hlulu,m 5
skin. i[11:.<1\,<..w it i lump. on which a parasite
conld scarcely ali “nm does not only strengthen and
shelter : it may '_‘lsu osn 1 |_~_" glutinous rap.

I have not seen her ::."sth ing this substance. But on the mango
trunks in the garden are .-1U«.' nodules, concentrated oozings of
sap, from wiich the mason mupst obtain her gum. Think of the
tedious labour required, the digging of jaws into the glutinous
material, the kneading, the moulding, the shaping into a ball.

Three or four days finishes the smearing. Belore passing on
let us ook at the pot. 1t is an oval receptacle, distinctly egg-shaped,
neatly rounded and broad at the bottom, truncated al the top 1w
receive a lid:  Half an inch broad, three-guarters of an inch long ;
its widest part is at the middle from where it tapers to either end.
The wasp places it horizontally, but in this she shows particular
discernment. She gives the cell a slight inclination, raising its
mouth above the level of its base. This is a plan to secure safety.
The upward tilt will prevent material falling out when provisions
are pushed inside,

We now leave the masonry and smearing, [ conclude with a
detailed table of the work.

ARCHITECTURE oF A CELL orF Rbpnchinm nitidulum

Architecture beging

1. A, 240 p.m. &, AT 2500 pan. 8. Arr. 3.23 pum.
Dep. 241, Dep. 252, Dep. .28 |,
2. A 242 6 A 34 10, Arr. 325 ..
Lep. 2.44 Dep. 3.5, Dep: 327
3. A &5 7. A 3G Ly Arr, 824
Dep, 246, ep. 3.5 Dep. 3.31
3. Am. 2B 8. A 3LI0 12, Arr. 3.30 |

Dep. 249, o Dep.ias Lep. 3.41

Bi

—— k.
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Avchitcetere—{contil,)

13, Arro 343 pan. 16, Are 4.2 pom W Arrd 20 pan.
Ihep. A5 3 I'lr|'u. 1.4 v Dop. 4,227 ,,
14, Armr 3.6, | g i TR 20, Are.o 473
Dep. 345, Phep. 4.7 Dep. 428,
15, Arr, 3.5, B An 447 91, A, 497
Dep. 4.1, Dep, 40187 . Dep. 440,
22, Arr, 442 pom, amd tinfshes coll,  Dep. 5.3 pom,

25 A S pem '-'.'1|I1'. first Jogud of watn,

Fumenes, il“”'l".'l.ii'.llul‘_\-' her cell is finished, introduces the i SO |
is Very gasy to observe the act. We see her laree conieal abdomen
go down throngh The cell mouth. Bt Nhyuckivm is far more
reclusive. Her epp-laving 1akes place in seeret, at the bottom of
her dark pot,  Sodeep is the cell and she is so concealed in it, that
[ fail to witness the vital act.  But there comes a time when Euspi-
clon i aroused. | see her absoluts Iv motionless, rigidly  fxed,
This must be the moment of emission, when she fulfils 1he PUTose
of her life,

Of this, at least, I am guite certain. Aleyneliven lavs her epo
when the masonry is finished, bur before the smearmg of e,
During the short interval between buildine mnd searine T make g
hole in the cell wall. Thi= gives light to the dark inlsrior. and
enables me to see a single egg anchored to the bottom of the pot.
White in colour, of fusiform shape, it is gently curved, about three
sixteenths of an inch long, and fixed by

Surely this seems a strange occu wing in an
open cell. For remember that all the earing must be done
before the gate can be closed. This is 1 work of many days. In
the meantime the egg is exposed to any enemy h can eater the
gate. Gum smearing, | am sure. ix 1 protective measure ; then
why is the ege left open to invasion during those days when the
smearing is being done? Would it not be safer to retain it tiil all
the protective glue was applied ?

it wonld certainly appear so. The nature of the enemy may
explain the inconsistency. Parasites do not enter by the ordinary
route. They are not accustomed to open doors. Theirs is a
more insidious plan. Armed wilh avipositors. they penetrate
masonry. Perforation is part of their instinct of attack. Against
such devices Rlynchivm must guard, Her enemy has probably only
one way of entrance, by driving its spear through the rampart of
miwl. It does not understand the open gateway, for it is not its
instinct to enter by that roote, Consequently the open gate is un-
important provided the cell is covered with clue,

The egg is laid, the wall strengthened. Now comes the storing
of supplies. Off goes the wasp in search of plunder. This is a
new and brighter occupation, so she swings and hovers in the air.
I wait her return. She arrives with a caterpillar in her jaws. She
has her victim gripped behind the head with jts hody supported in
her front legs. The caterpillar is a green or brownish species,
sometimes of moderate size, but often very small, only about
quarter of an inch long. She stufis it skilfully through the gate-
way. First pushing it with her head, her body follows, then
grasping it farther and farther backwards, she presses it before her

{o the cell wali,
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{o the bottom of the cell. With her vertex as a ram she forces it
well dewn. A littde (ime is spent adjusting it, screwing it about,
compressing it, packing i1, making it fit eGonomically inside. This
fnished, she withraws her head and goes off to get more spoil.

If supplies are abundant she may be back in ten minutes. A
second vietim is added to the store. At other times half an hour
is insufficient. In gloomy weather, or when rain threatens, she
may not get a capture for’the whole day. Arain there are nmes
when she can get nothing.  On such oceasions all her work may be
wasted. Famine may force her to abandon the cell. All this
foraging is done as quickly as possible, Whenever not engaged at
lmting she keeps strict watch on her accumulating store. For
example, she alwayvs sleeps in the cell, seated on top of the pile of
gaterpillars, with body bent into the cavity and tips of antenna
projecting outside.  Also, when the sky is overhung with clauds she
similarly keeps close guard over the store.

Provisioning continues till the cell is full, packed tight to the very
motith. This may require fifty or more caterpillars, they are often
so migerably small.  And not only must she find them ; they must
also be paralysed. Such is the method adopted by her tribe. What
infinite labour does not this involve 7 Let us make a search for her
kind of caterpillar ; if fortunate, in an hour we may find one or two,
Yet the wasp has to hunt ont fifty or more of them before she ean
close her cell.. We have seen her industry at building operations ;
she is equally persistent at pursuing prey.

The stores are in; they are tightly packed, the chamber is
filled to the mouth. The next piece of work is to seal them- down,
a lid must be placed over the gate. Here we see a rapid
operation. The mason brings a pellet of the usual type, and in a
minute constrocts round the opening a nairow ledge of mud.
Sometimes there may be a slight interruption. since the wasp
may have to push in her head in order to press the squirming
larvee down. This first ledge closes the aperture partially, but
after a minute she brings a second load. This iz moulded to the
first ledge, and is usually sufficient to eomplete the lid. Then comes
the touching and testing with antennae to make sure that the work
is sound. Without a moment's delay she proceeds to strengthen it.
She does not even go off for material, but cuts a little resin from
the ontside wall and spreads it over the lid. Ten or fifteen minutes
are spent reinforcing it, and the gate is permanently closed.

MNow surely is the hour of rest. Building, smearing, provisioning
are done. But this mason is indefatizable. No sooner is this cell
finished than she immediately commences the next.

What a laborious builder to toil so incessantly day after day.
The largest nest | have seen contained twelve chambers. If we
give an average of five days for the building of each, then the work
of the whole nest must have occupied about two months.

HKhyuckinm is well able to defend her nest. Her attitude within
it has protective value. She is bent double ; her back thrust down
into the cavity, the end of her abdomen and tips of antenna turned
up into the gate. [ bring my finger to the gateway. No soconer
have 1 touched it than out comes the sting which the wasp im-
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mediately drives home. For a minute the pain is acute, almopst
equal to that of the hive bee.  But the poison of Abyuckinm 1s less
lasting, There is no numbness. Her defence is just enough to
repel an enemy when it appears at the open gate.
Now that the work is finished, let us see what Foes on within
the cell.
DeveLoryexT

Cells are examined at successive intervals. 1 open the first afier
the lid has been secured. The wasp has spent three days in provision-
ing it, but this has not prevented egp-development. The ege has
hatched, though the cell remained open. Indeed by now it is a
vigorous larva that lies eurled at the bottom of the pot. Above it
are the calerpillars heaped ina solid mass. The larva has begun
to fecd. From below it is eating up into the supplies. In this
particolar ceil are forty-one caterpillars, and some have already
been devoured. Al are of the slender kind, and are pressed firmly
together so as to oceupy the smallest space.

I'open the next cell two days afier the lid is sealed, The larva
has grown into a nuge mageot, stout and leshy, that almost fills the
cell. Pale yellow, curved in outline, iis separdale segments are
visible as rings. Its head end is pointed with curved jaws which
are fixed in the tissues of the prey. The hind end is distinctly
larger and distended with succulent food. Its length is now tliree-
qearters of an inch, but its body s so neatly curved that it fits
economically into the ecell. By this time the food is almost con-
sumed. Ounly two eaterpillars remain. One is stiil alive. I touch
it with a pin.  Its body bends, limbs twitch, it lies in the same half
paralysed state as when first pushed into the cell. The other
caterpitlar is partially consumed, and the jaws of the larva are
embedded in its flank. The others have disappeared. Théy have
passed into the tissues of the iarva and a few nodules of stercoral
. matter that lie at the bottom of the pot.

Two weeks after egg-laying | open a third cell. The iarva has
changed into a pupa, a miniature of the future wasp. It resis
motionless without a sign of life. Eyes are now distinct, antenna
well formed, even the delicate mouth filaments can be distinctly
seen. [t is pale white, almost colourless, with on either side a dark
stump which marks the developing wing.

Three weeks after egg-laying a fourth cell is examined. A well-
formed wasp now occupies the chamber, fiilling the available space.
Its head is just within the deor with jaws in position to cut through,
Now black like the adult, its wings are still unfolded as though not
quite ready to emerge. It moves freely in the narrow prison, legs
quiver, antenns tremble, it even protrudes a sting. Nevertheless
these miovements are hampered since the whole body is enveloped
in a skein. i

Emergence takes place on the twenty-sixth day. The young
wasp excises the lid by gnawing round the edge. She comes out
through the opening, but does not immediately take to flight. 1
observe that for some days she remains on the cluster, often sitting
in the cell for hourd with only the tips of her antennz outside. A

14
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short flight may be taken at intervals, but her wings are still weak
and she soon returns.

At length she disappears. The cell becomes an empty pol with
only some refuse inside. Still it is not useless. Zwmenss builds a
cell, closes it, abandons it; but Rheymchinm will utilize her cell
again.  She will sweep it of refuse, again lay in it, reprovision i,
and close it with a new lid.

But . even more. Winter supervenes, Rhymehinm disappears
completely, probably to hibernate in some sheltered hole. Her nest
remains stuck firmly to the woodwork and thickly grimed with dust.
April arrives. Rbypwchkiion awakens from her long slumber to resume
the unremitting toil. Unexpectedly 1 see the nest re-occupied. Surely
it is the builder of last vear returning to the old cell. 1 cannot be
certain. A wanderer of the same species may have chanced upon it.
But Rhyuchinm, as we have seen, is very constant; and I prefer to
think that the original foundress remembers the first home.

Now we see how Riyachivm zains by expending such labour on
her cell. Compared with Ewmenes the toil is immense. Eumcnes
builds a cell in a few hours, lays in if, provisions it, then sees itno
more. But Rbyuciimn spends days at architecture : the building of
her cluster occupies weaks, The difference is that Khyrehism makes
a permanent habitation. She sticks to it throughout the season and
may return to it the {ollowing year.

GEOMETRY
[ come now to some points about geometry. 1 want to show how
the mason measures, how she gets the shape and limits of her cell,

There are ceriain geometrical principles underlying this delicate
work.

Fic L. Dl-’tﬂﬂ.ﬁﬂ TO SHOW PENDULUM MECHANISM OF WASP,

a, Pendnlum corresponding to wasp.
#. Surface of compleied cells.
¢, Pellet at point of pendulom.

S | of wall.
£, E:El'nf':eil undergoing construction.
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I reeall the method of building. First the wasp hangs head down-
ward, swings from side to side, rolling her pellet from the centre to
cither end of the wall. Then she reverses, sits upright in her cell
and rolls her pellet from end to end. Now | want to explain all
this. Why are these attitudes and changes necessary to the shape
and perfection of the cell.

First the wasp hangs head downward and swings from side to side.
In fact she is a kind of pendulum. But her swings are not guile
those of an ordinary pendulum. They not only swing her from side
to side, but they also carry her forward in a curve. Thus at first we
see 3 simple mechanism, a pendulum that swings and sweeps a
forward curve. (Fig. 1.)

But there is more geometry about it than this. As the wall
grows higher the wasp does not retreat upward. In fact the base
of the pendulum remains fixed.  What then must happen as the wall
rises ? Since the pendulum will not retreat, then it must tilt more
and more forward after each fresh addition to the wall. 1t will occupy
successively the positions 1, 2, 3, 4, 5, as shown in the accompanying

sketch. (Fig. 2.) What will be the consequence? The pendulum,

[t ™ e T e T

FIig. 2. DIAGRAM TO SHOW FORWARD TILT OF PENDULUM.

AL Wall of cell.

B. Line ol pendulum.

C. Front wall of cell.

1-5 Successive levels cccupied by pendulum,

after each addition to the wall, will swing through a larger arc than it
did on the previous swing. Each successive pellet will be moulded
into a larger curve. Henece the capacity of the growing cell will
uniformly and geometrically increase.

Another point. The pellet, as I have said, is at this stage first
placed at the centre of the wall, and from there rolled to one or other
end. Why is this? When we regard the wasp as a pendulum 1 think
we can explain the act. For, as we have seen, the curve increases
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at each fresh addition to the wall. But this increase in curve is
mainly at the centre; there is little increase at the ends of the wall.
There the wall iz fairly straight without very much change in
curve. Therefore when the mason is shaping her curve she will
estimate it better by commencing at the centre instead of at the ends
of the wall. By commencing there she tilts out the pendulum to
the full extent of the new curve, and then gradually diminishes the
arc as she rolls the pellet to either end. This is no doubt an casic
operation than if she were to try to draw a curve by one sweep from
end to end.

When the wall is half-built the change in method of construction
takes place. The mason now gets into her cell, sits erect with
head at the edge, and rolls her pellet along the wall.

Thers must be a reason f{or this change. [ think this is the
explanation. The change takes place when the cell has reached its
greatest width. During the lower half of its construction the size
has been inereasing : from now on its width becomes less. In order
to efiect this change in size the mason has to alter her method of
work. The principle of the pendulum, as I have shown, increases
the curve at every swing. If she persisted at the pendulum mecha-
nism then her cell would grow larper and larger; it could never
graduate into an egz shape. Hence a change of some kind is
necessary. See how it works. She gets into the cell, sits upright
in it, and rotates from side to side. She is no longer a swinging
pencdulum, but a vertical pivot that rotates. Her head is bent over
the edge of the wall. And as she turns within the cell, she draws
out the clay into a curve. Now as the wall grows higher it becomes
necessary for her to streteh further upward in order to meould the pel-
let on the edge. In order to compensate for this she makes each
curve a little smaller than the preceding curve. And since the curves
become successively smaller, therefore the size of the upper half of
the cell grows gradually less.

Nor need the mason now commence at the centre and voll her
pellet to one or other end. This was necessary in the lower half,
for the curves were then increasing at each swing, and the
wasp conld do better by taking her measurement from the point
farthest away on the curve. But now the reverse happens. The
curves are decreasing at every swing. Hence the mason must
change her method. Now she measures {rom the nearest
point, therefore commences at one end and rolis the whole
length of the wall,

My description may not be sufficiently elear. I will illustrate it by
a simple comparison. Imagine a man standing upright with his
arm hanging down in front of him. The right arm represents
the pendalum, the hand corresponding to the head, the arm to the
body of the wasp. Now the hand is going to trace the building
movements, First it oscillates from side to side like the wasp lay-
ing its first layers. As construction advances, the hand, of course,
is raised. It is at the same time tilted forward, Asa result it
traces a curve and each curve is larger than the preceding curve.

Thus the action of the hand is like that of the wasp when building
the lower half of her cell,

i
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At length the arm becomes horizontal. That will correspond to
the point when the cell is half built. The arm is now out at full
length and the greatest diameter of the curve is reached. A change
in direction must now take place. The wasp, | have shown, reverses
position. From working head down, it changes to head up. A
similar reversal oceurs with the arm.  Follow the hand upward. It
gets above the horizontal. The shoulder is still the pivot. But up
till now the hand had worked below the pivot : henceforward it will
work above. It continues to draw out curves, but, as it rises, it
approaches the plane of the bodv. Consequently each curve is
smaller than the one which precedes it. I the hand were building
a cell, then the capacity of the cell will decrease. This is a very
rough comparison, but it represents the mechanism of the Wasp,

Just one more point before we leave the architecture. How does
the architect estimate height? How does she know when to cease
adding to the wall? [t mizht be thought that the problem would
present itseli only at the building of the first cell, After that she
would have a standard of measurement. The first cell would serve
as a pattern, and the others could be raised to an equal height. But
a simple observation disproves this. The wasp does not compare
heights. There is one plan of measurement which she applies to all
the cells. For, sometimes, when adding a cell to the cluster, she
may nol commence at the same level as she did with the preceding
cells. On the contrary, as shown in the illustration (Fig. 3), she

Fic. 3  cELLS OF Rhepnchinm aifidulum AT DIFFERENT LEVELS
Order of construction : 1.2, 3, 4.

begins a littie higher up. [t will then be observed that the top of
this cell is not finished off flush with the preceding cells, but is raised
as much above their tops as its point of commencement is above
their bases.
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It seems, therefore, that the wasp can estimate the height of each
separate cell.  Watch her and see the method of measurement, No-
thing could be more simple. During the second half of construction
she works, as 1 have said, within the cell. Her attitude is erect,
tip of abdomen at the bottom of the chamber, antennae at the edge
of the wall. These are the points by which she measures. She
knows that her cell is sufficiently high when the tip of her abdomen
just touches the bottom and the tips of her antennz just reach the
gate. The height of a cell is three-uarters of aninch. That too is
the length of the wasp between these extreme points. I have
frequently shown how insects measure. Here we see one of the

gimplest mechanisms. The mason employs her own length to measure

the cell heizht.

Honey-bees are the most skilful architeets. Working in darkness
they shape pyramids and hexagons. They are geometricians in the
hichest sense. These workers in clay have not their efficiency.
Nevertheless thev are geometricians. The particular shapes and
dimensions of their cells depend on mathematical skill. Different
species display different methods, Ewmenes, by expanding her
antennz widely, can measure out the cell base, by employing them
as a pair of dividers can shape a circular door, by using them asa
vertical plumb line can determine the cell depth. In Rhyuckinm
we observe the pendulum and pivot. Also the simplest of all
mechanisms, the measurement of cell height by comparing it with
body length. '

(7o be continued)
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ANIMAL LIFE IN TORRENTIAL STREAMS!?
[A Pnl‘:lic_ Lecture delivered at the Fourteenth Annual Meeting of
the Indian Science Congress at Lahore on January 8, 1927.]
BY
Dr. 5. L. HorA, D. 8¢,

[ Prbiizhed &y permizsion of fhe Diveclor, Zoclogical Survey
of fiedia)

{5tk ome pHlale and fen lext-fipures)

Sir JAcDISH, LADIES AND GENTLEMEN
The subject which I have the honour to bring before you thi
evening is that of Animal Life in Torrential Streams. 1 presur

mean by torrential

that most of you are fami
streams because they are :
in those hills where the i
memory | shall take you to the i
the heaviest rainfall in the world, *The average annual rainfall at
Cherrapuniji, a village on the southern face of the hills, is no less
than 458 inches. Enormous though this rainfall is, it is little more
than half of the maximum on record. [n 1861, 905 inches fell, 366
of which were assigned to July alone. The maximum for a single
day was, however, recorded in 1876, when 41 inches of rain fell in
24 hours.'® It will nut be out of place to point out for the sake of
comparison that the average annual rainfall of the city of Lahore is
nearly 21 inches, which is approximately half of the actunal rainfall
recorded on a single day at Cherrapunji. The Cherrapunji platean
is admirably drained, and the water is quickly carried off. The
streams in the deep gorges swell immensely during and after a
heavy fall of rain. Mr. Oldham,® who visited one of the streams
in these hills after a heavy and sudden fall of rain, describes the
spene thus :—* The water had then arisen only about thirteen feet
above the level at which it stood a few days previously ; the rush
was tremendous—huge blocks of rock measuring some feet across,
were tolled along with an awiful crashing, almost as easily as
pebbles in an ordinary stream. In one night a block of granite,

- hills and especially
Just to refresh vour
which are noted foi

i The lecture was illustrated with 30 lantern slides, most of which were pre-
pared either from specimens collected by the author or from shetches
and photograplis made by Habu D, N, Bagchi in the field vnder the author's
supervision.

Allen, Assam Disirict Gazetleer, vol. x, p. 30 (1906).
3 Oldnam,. Mem. Geal. Sure, fedia, vol. 1, p. 174 [1559).
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which 1 ecaleulated to weigh upwards of 350 tons, was moved for
more than 100 vards ; while the torrent was actually turbid with
pebbles of some inches in size, suspended almost like mud in the
rushing stream.”  We have here to consider how animals manage
to live under such adverse conditions. Besides the rapidity of the
flow of water we find that the only kind of food available consists
of algal slime covering stones and rocks, for there is little chance
of any other type of vegetation to grow as it is liable 1o be up-
rooted and carried away by the strength of the current. Very
rarely a growth of moss and of higher plants is found in swift cur-
rents. Insect larvee of various kinds are found in fair abundance in
these streams and they [orm a valuable supply of fish food, but it
should not be forgotten that the ultimate source of food is the algal
slime. Among other conditions that infuence the fauna of hill-
streams may be mentioned the abundance of shelter, the clearness
and shallowness of water during the non-rainy season and conse-
quently intense light during the day-time and lastly the presence of
a large quantity of air dissolved 1 the water,

To adapt themsalves to such a peculiar environment the animals
have modified their entire organization. 1In the case of fishes,? for
instance, we notice that modificalions have taken place in the
external form, the scale covering, the fins, the mouth, the lips, the
jaws, the eves, the gill-openings, the air bladder, the skeletal and
muscular frame work and lastly we find that special modifications
of the skin have occurred in places. 1 have not enough time this
evening to discuss the entire set of adaptations, but with your per-
mission 1 shall confine myself to the external form of the animals
and to the special structures that enable them to withstand the
swiftness of the currents.

In 1891, Nikolsky® dealt with the correlation between the shape
of the body of fishes and the strength of the current of streams, but
unfortunately his work is not available in India and [ have not been
able to consult it. [ have, however, made extensive observations
on this poiot and 1 propose to give vou a summary of my views on
the subject.

In general, fishes are boat-shaped, adapted for swift progress
through water. They are longer than broad or deep and the great-
est width is in front of the middle leaving the compressed paddle-
like tail as the chief organ of locomolion. We get such forms in the
sluggish waters of our rivers in the plains and in tanks and ponds,
but at the base of the hills where streams possess rocky beds and
water fHows with some rapidity, the fishes that are met with are
more or less of a cylindrical form and are provided with a strong
candal peduncle and a well developed tail fin. ‘L'he eylindrical form
probably does not present so much surface to the strong flow of
water as the vsual form of the fish and the muscular tail becomes a
great asset for progression in swift currents. As we go higher up

* Hora, Kree. fnd. Mus., xxiv, pﬁ. 33-61 (1922). :
® Nikolsky Kew. Soc. Nat. St. Pelersh, pp. 137-139 (1881).
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Fig. l.—Balilora bracei, Gray, from Nong-priang
Stream below Cherrapunii.
in the hilis and study the fish fauna of the torrents, it is found
that the form is greatly depressed from above downwards, and
in scme cases it has become almost leaf-like. The under sur-
face is greatly flattened and has developed adhesive organs for
clinging to the rocks in these rapid waters and the tail has
become very muscular and whip-like to enable the fish to dart
about from one rock to another in swift water. The upper surface

¢ has assumed a stream-line form so that it presents less resistance
to swift currents.

~

L?» . é. L i

Fig. 2.—Transverse sections of fish showing evolution of form for 1
running waters.
le}) Section of an ordinary pond fish { Ladeo).

(6) Section of a fishliving in moderately swift currents and relatively deeper
waters (Schizothorax].

le) Section of a typical torrent-inhabiting fish { Balitora),

15
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Among fishes | have been able to find two types of adhesive
organs,! firstly a rounded or elliptical structure with a large callons
poruon in the centre and a loose membranous flap all round it and
secondly an organ composed of grooves and ridges. The former
functions as a true sucker by the ereation of a vacuum, while the
latter in my opicion acts as a mechanical frictional device and pre-
vents the fish from slipping. The troe sucker is present in the
members of the genus Garre, while some sort of a [rictional device
is present in almost all hill-stream fishes., The latter device posses-
ses one great advantage over the former and it is  this :—a vacuum
of a certain capacity can have only limited power of adhesion where-
fs in a frietional device the friction increases with pressure, which
under the circumstances is proportional 1o the rapidity of the flow of
water. In streams sub iter an adhesive
apparatus of iable ficial, Moregver,
adhesion by g svcker reguires constant exertion on the part of the
animal using it, whereas a frictional device acts mechanically,
meeting effectively the exigencies of the circumstances.

A powerfui sucker occurs in the tadpoles of the section Aana
fermesn. 1 was afforded an opportunity of testing the efficacy of
this mechanism by making a series of observations on the living
tadpoles of Rawa afghane in the Khasi Hills and at Dharmsala in
the Kangra Valley. A tadpole was held by its tall and was then
placed ona loose piece of stone in water in such a way that its
sucker touched the stone. The animal was then lifted out of water
by the tail and it was found that the stone wasalso lifted with the
tadpole. By repeating this experiment with stones of different
sizes, it was found that a tadpole weighing one-tenth of an ounce
could easily, when lifted out of the water, retain a hold on a stone
having a weight of about six ounces.

I have here to refer to some very peculiar tadpoles of certain
species of the genus Mepalophrys. Great controversy has raged
round the function of the funnel apparatus and a considerable
literature has grown round the subject. [ made the acquaintance of
these tadpoles at Dumpep in the Khasi Hills and found them in
abundance in a rapid flowing, rocky stream among weeds and under
stones or in crevices in the rocks in sheltered places. To me? it at
first seemed probable that the two inwardly carved horns of the
folded funnel enable the animal to anchor itself among weeds in
fairly rapid currents. But further observations carried out in the
stream bed itself have convinced me that the peculiar funnel is only
a device for gathering plancton on which the animal feeds and that
it helps to keep the anterior end buoyant, so that the animal does
not knock against rocks if it happens to be swept away by a strong
current.

The structural modifications of the fish and of the Batrachian
larvae that inhabit our small mountain torrents afford a remarkable
instance of parallel evolution or what Anpandale and myself * have

i"-C Ve Iy De

! Hora, Kec. fad. Mus., vol. xxv, pp. 587-5091 (1923).
* fbid., pp. S85-587 (1023).
* Annandale and Hora, Kec. fnd. Mus,, xxiv, pp. 505-509 (1922,
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called * communal convergence.” You must have noticed the great
similarity in external form and in the structure of the sucker of
Crarre and of the tadpole of Kana afchara. In the former we know
that these modifications are the results of a series of eradual
changes to be observed both in the post-embryonic development,
in individual variability and in specific’ differentiation. In the
larvae of Kawa formesa, however, we koow, so to speak, the
finished product of evolution in the highly perfected organ of

adhesion. In the case of Gaere at any we have evidence
that these changes have resulted, not th h mutation or by
any Mendelian segregation of characters, but through o gradual
acctimulation of small changes.® The close correlation between
these structural changes and differences in the flow of water in

which species and even individuals live is at
Whether in these particular cases we are witn
of the fittest in the Darwinian sense, which me:
new structures through the agency of small
or must accept a frankly Lamarckinn expla
evolution of new structures by the constan
parts affected, only experiment can prove.
The Gastroped molluscs that live actually in rapid waters, such as
species of Paludomus, or which live on rocks at the sides of streams
subject to a sudden rush of water, such as Cremucchonehus sphadveinsis,
Nerttina peroteltiana, Lithotis rupicula and Twrbinicola savea. have
solved the problem of existence in their particular habitat by the
greatly increased size of the foot and a consequently increased
power of attachment. In the case of Paludomus the upper whorls
are usually worn and the shell comes to resemble the small rounded
pebtles among which it usually lives. Among the Gastropod
molluses, however, special mention may be made of the various
species of the genus Aucylus which inhabit swift currents and are
limpet-like in form. They probably stick to stones or other objects
by the creation of a sucker in the strict sense of the term. Certain
bivalves, sueh as Corbicula, are also found in rapid water, but they
manage to live during floods by seeking shelter under rocks or bi;
burrowing in sand. One species of bivalve from the Surma
Valley,* Assam, has developed this habit to an extraordinary
degree. It lives, firmly anchored by its extensive foot, in regular
burrows formed either in hard blue clay or in friable sand-stone
rocks. It has thus avoided the dangers of swift currents in a most
ingenious way. [ shall have occasion to refer again later to this
mode of life in hili-streams, when dealing with the insect larvae,
Leeches are also met with in hill-streams but you are probably
aware that these animals are provided with well-developed suckers.
Those from rapid waters have these suckers better developed. 1
also found a colony of Polyzoa, or moss-like animals, in rapid water
in the Kangra Valley.* This is an encrusting form, so that once it is
attached to stones it needs no further specialization. The

of the
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' Hora, Rec. Ind. Mus., xxii, p. 640 (1521 GRETAEL
:Irfvﬁ?’ Jowrn. Asiat. Sve., Bengal (in Press),
i,



He JOURNAL, BOMBAY NATURAL HIST, SOCIETY, Vol. XXXII

oceurrence of Polyvzoa in running water is a rare phenomenon and
Annandale observed it only once, in Mumatella fruiticosn, in
a small jungie stream in Travancore. My specimen from the
Kangra Valley also belongs to the same species but it is remarka-
ble that only the form sfricla of this species occurs in running
witer, and it seems probable, as Annandale has pointed out, that
this torm is found only in those places where there is resson
suspect a lack of minute life and, therefore, of food.! 1 have
collected a number of Turbellarians or Aat worms in hill-streams,
but have not so far made a special study of these animals, They
are broad, flat and leaf-like and encrust siones and rocks in rapid
waters, and Prof. Stanley Gardiner of Cambridge Universily
has very kindly informed me in a private communication that these
forms also possess specially modified clinging organs.

Insect larvae of varions kinds ocour in mountain torrents in large
numbers and are remarkably well adapted for life in such situntions.®
I propose to deal with the various groups one by one.

The dragonfly larvae of our torrential streams can be divided into
four groups. The first group bury themselves inthe sand at the
bottom of pools in streams. These are generally found to belong to
the Gomphines with a torpedo or stream-line body adapted for push-
ing forward through sand or facing heavy currents. The legs are

Water fall.

Level of stream.

, J‘ﬁé&ﬁi&pe& wp:
Larvae hiddenin sand.,
(Frome a deaweing by Col, Fraser)
Fig 3.—The form and habitat of Gomphine Inrvae,

short and adapted for burrowing. These larvae frequent particular
spots, usually in front of the foot of a falling column of water, where
the water has scoured out the sand and heaped it up down stream.
I have illustrated this type by Macrogompius wynadicus and Megalo-
gomphus hameyngtoni. The siphon-like tube at the posterior end of

' Aonandale, Faun. Bril. fndia, Freshwvater 5 i
e 2 Freshwater Sponges, Hydrozoa and Polyzoa,
# Musgrave and Campbell, Awsfral. Wus, Map. Sydney, iii, Pp- 28-31 (1927).
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the abdomen of the former is the only part of the larva which projects
from the sand. These larvae are rectal breathers and hence the
utility of such a device is perfectly obvious.

The second group includes limpet-like forns such as feffrus anl
Zygenyx which are actual water-iall dwellers. The belly is abso-
hutely flat and is very broad, the back is highly arched like a limpet
and slopes steeply away on either side. They live on rocks and are
able to hold their own against the heaviest torrents, It has been
believed that adhesion is due 1o the close application of the
ventral plates to a rock and by the ereation of vacuum by contract-
ion of the plates. Personally [ have no idea as to how far this view
miay be correct but my examination has revealed the presence of
definite adhesive pads on the ventral plates: these pads are very
much like the lamellae on the sucker of Zrkewes or the ship
holder and are provided with spines, thus forming an efficient frie-
tional device. /otinwsand Zygonya belong to widely-separated families
but from a similarity of habitat have become modelled alike.
The former are Gomphines and the latter Libellnlines but the
resemblance is so close that an expert might be deceived. These
two provide another instance of communal convergence,

The third group comprises root-dwellers and these are foumd
clinging to roots along the river banks, swaved from side to side
with every eddy of the current. These are long, thin, attenuated
larvae resembling stick-insects. They lie close to the roots and

it
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Fig. 4. —Root-dwelling dragonfly larvae of torrential streams.
(a) Macromia ida, Fraser ; (8) Matrong basilaris, Selys.

thus offer a very small surface to the force of the current. 1 shall
mention here two instances illustrating this group, firstly Aafrona
basilaris, a Calopterygine larva, and secondly the spidery-legged
Macromia ida a Libelluline larva.

There is ver a fourth group which is found hidden amongst the
leafy debris collected in deep pools in the course of mountain
streams. These are broad, flat and leaf-like,

I must express here my great indebtedness tc Lt.-Col. F. C. Fraser
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for sending me valuable notes regarding the habits of the
fly larvae of hill-streams and for supplying me with specimens
for illustrating this lecture.

Among the mayfly nymphs we find adaptations similar Lo those
that | have already shown you in the dragonfly larvae. Here we
have burrowing larvae such as those of Pefingenia and Polymitarcys;
creeping larvae that anchor themselves on water weeds and stones
in swift corrents and lastly those larvae that possess flattened
bodies. These last are of the Fepdures and the Feplagenia type
and are usually met with either on the under side of stones in swift

curtrent or on the upper sides of rocks in deeper waters. Some of
these larvae, both of the g type, which are long and thin,
and of *hu Aattened type w 5255 a limpet-like form, frequent
bare roct rs. In all these forms very strong

] rappling on to the rocks and stenes, but
ae of .pc ||m_.|:m: 1 tvpe that freguent the upper ::ldr.".:-.
of i strong currents the tracheal gills are greatly enlarged
and are arranged in such a way that a complete or a partial sucker
is formed on the under side of the animal when needed.  In addition
they are provided with a series of pads beset with spines on the
under surface of the tracheal gills. A combination of these two
devices makes the under surface thorouzhly non-slippery. The
highest development of the sucker is reached'in the.nymphs of the
archaic genus Prosopisionia, which, according to Haton ' *is excep-
tional in having the body oval in outline, convex above and flattened
beneath : and it possesses the faculty of adhering firmly by suction,
like a limpet, to stones.’

The stone-fly nymphs usually occur in situations similar to those
of the mayfly larvae of Feydwrus and Hepiagenia types. They are
fairly common, but always on the under side of the stones, in such
places where water runs swiftly over a bed of comparatively small
pebbles. The nymphs cling closely and lie flat with legs outspread ;
they hold on by means of stout paired elaws that are like grappling
hooks. Their legs are flattened and laid down against the stone
in such a way that they offer little resistance to the passing current.
The efficiency of the claws for grappling can be readily tested by
allowing a larva to crawl on the back of one's hand or on one's
arm. They are very quick in their movements and are known to
be the worst carnivores of torrent fauna.

The larvae of the Trickepicra or the so-called caddis-worms are-
found in all sorts of inland waters. They build a shelter for them-
selves and drag it along wherever they go. The case or shelter is
held fast by the two very powerful, hooked claws at the hinder end.
Several of them are found in rapid waters where they have devised
several interesting ways to withstand the rush of water. Some
fasten their cases to rocks in swift currents by means of their salivary
secretion in such a way that a stream-line form is presented to the
current and the animal lives with the open end of the case up-stream.
The case itself is greatly flattened on the under surface to come

claws

in

* Eaton, Trans. Linn. Soc. London, Zoology (2), 11, p. 13 (1888).
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in close contact with the support. Some weave a sort of 4 conical
web on the rocks or on water plants growing in swift currents and
themselves sit comfortably in its pointed portion and wait for any
booty that the current may bring into their web. 1 have observed

Fig. 5.—Trichopterous larvae (caddis-worms) from torrential streams in India.

certain others that live on the under side of rocks in swift water
forming a barricade of small stones and spinning a web over it with
a hole for the animal to come out through. Most remarkable
among these worms are those in which the case has taken a
limpet-like form and the animal is thus enabled to cling fast in very
rapid waters.

From among beetles 1 want to draw your special attention to the
remarkable larvac of the genus FPsephenns, commonly known as
* water-pennies.’ They occur in swift sireams chiefly on the under-
side of stones and are known to be especially abundant in the
rapids of Niagara, but are by no means uncommon in our Himalayan
streams from Darjeeling to the Kangra valley and in the Khasi Hills,
They are greatly depressed from above downwards and are almost
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scale-like in appearance. Their form is either rounded or ovoid.
The whole of the under surtace of the body appears (o act as a
sucker and it is very difficult to dislodge these larvac with the
Angers.

a1

Fig. 6.—Prephenns larva and pupa from the Kangra Valley, Punjab.
(@) Three viewz of a larva; (§) Pupa soldered on (o a rock ) (¢) Scars
left on a rock after the pupal skins are washed away.

The pupae are more or less similiar to the larvae, but they are
soldered down to the rocks. After the emergence of the beetle,
when the pupal skin becomes disintegrated and is washed away, a
black oval ring is left to mark the place. The black outline shows the
marginal region along which they had been soldered down to the
stones. ‘This sort of a permanent adhesion is effected by the secre-
tion of some sticky substance, which leaves black marks on the
stones.

T'he beetles of the family to which Peeplienns belongs are found for
the most part near running water or clinging by means of their strong
claws to water plants or other submerged objects. Certain other
beetles have also been observed in similar circumstances, but thew
do not possess any special organs of attachment other than their
powerful claws. The under surface is more or less flattened in all
beetles, but it is more so in those that frequent rapid waters,

Among the fiplera, Nematocera or the midge-like flies, there
are two remarkable families, whose larvae live on bare rocks in the
course of very rapid waters. [ here refer to the blood-sucking
black-flies (Simulitdac) and the net-winged midges (Blephars-
cerfdac). A Siwaedium larva is a small bag-shaped, cvlindrical
creature somewhat broader at the posterior end. It is usually found
sticking by its so-called posterior sucker either to water plants that
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grow in swift currents or to the upper surface of rocks and stones
in rapid waters.- It hangs from its support with the head pointing
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Fig. 7.—The larvae and pupae of the blogd-sucking black-flies { Stmudlidae) .

(@) Larvaecand pupae on water weed | Ertocanian miserunt)growing in very
swift current. (The artist has not been able to do full justice to the number of
larvae that are usually found in similar situztions )

(#) A Dblade of the same weed
postures.

(£) Shows a larva crawling back toits support.

(@) A portion of the track left behind by a Simmwlium larvae on a glass slide
(highly magnified)

showing larvae and pupae in various

.

down-stream in such a way that a stream-line form is presented to

the current. Its posterior appendage, or the so-called sucker, has
received considerable attention. The earlier writers considered it

2 sucker in the same sense as that found at the posterior end of a
16
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leech, but Tonnoir ' not inding any muscles inserted in the middle
of the disc doubted its utility as a sucker. Dr.' Puri ® who has
quite recently published a monograph on the structure of these
larvae, has found definite muscles and has observed * that they con-
tract when a larva fixes itself by its posterior end.” He furthe
points ot that * in spite of the presence of these muscles the larva
cannot fix itself effectively without the further help of the sticks
salivary secretion.” A very close study of the habits of these larvae
epables me to say that the posterior appendage does not act as #
sticker, and the larva fixes itself with the help of hooks and the sali-
vary secretion alone. The larva spins out this salivary secretion into
a fine silk thread which is very sticky and very strong. 1 have
watched a fairly large specimen of a ma)

vilv nyvmph strugeling to
free itself from the silk thread of a Simwfiwne, and it has been
observed time and again that if a larva is disturbed it lets go its
hold and is carried away by the current for some distance but all
the time it keeps hanging on to its support by a fine silk thread.
By means of this rope-way the larva can erawl back lo its former
support. The consistency of this thread must be véry remarkable
for it can bear not only the weight of the animal when it presents an
inverted stream-line form to the current (for the larva climbs with
the head pointing up-stream), but also the tremendous rush of the
cirrent at one and the same time. The posterior * sucker® is
provided with a rosette of hooks and the function of these hooks
and, therefore, of the f sucker' is to grip firmly a cluster of silk
threads which the animal secretes on the spot where it wants the
posterior appendage to be fixed. The necessity for the presence of
muscles in connection with this appendage is obvious, for in order
to disengage the hooks from the salivary secretion a strong and
sudden muscular pull is needed. The muscular action noticed by
Lr. Puri at the time of the attachment of the sucker is a manipula-
tion on the part of the animal to enable it to fix its hooks properly
in the secretion.

Needham and Llovd * give an interesting account of the geperal
habit of the Blepharacerid larvae.  They say that though * Not the
most limpet-like but yet the best adapted for hanging on to bare
stones in torrents is the curious larva of the net-veined midge,
flepharocera, an inhabitant only of clear and rapid streams. The
depressed body of this curious little animal is equipped with a row
of half a dozen ventral suckers, each of which is capable of powerful
and independent attachment to the stones. So important have
these suckers become that the major divisions of the body con-
form to them and not to the original body segments. On these
suckers, used as feet, the larva walks over the stones under the
swiftest water, foraging in safety where no enemy may follow.'
They further observe that ‘the naked pupa is found in the same
situation and is attached by one strongly flattened side to the

¥ Ponnoir, Aen Mol Lecusire, xi, pp. 163=172 [1923).
® Puri, Parasitology, Cambridee, xvii pp. 311, 312 (1925).
2 Needham and Llovd, Life of fuland E’ﬁffr:_ p. 368 (New York ; 1916),

el
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supporting  surface.’ These larvae are indeed the most highly
specialized of ali the torrent-inhabiting animals, but in a suitable
habitat they are found in countless numbers. [ have observed the
young larvae in comparatively calm waters either at the side of

| 11
= g
Fle, 5. —Habitat of Slepiarocesid latvae and caddis-worms,

At the head of the waterfall a large number of larvae of the net-veined midge
were found, while on the sides of rocks in the course of the fall were found
caddis-worms in their pecoliar cases.
the strong current or actually in places where the current does
not run very fast. There appears to be a regular correlation
between the stage of growth of a larva and the rapidity of the
current in which it lives. The pupx were also found along with
very young larvie or in small nooks and corners where they were
comparatively safe. They usually occurred on vertical rocks over
which the water fell and thus kept them moist,

Ladies and gentlemen! You must yourselves have noticed from
what I have said, and from what has already been pointed out by
Needham and Llovd,! that * the impress of environment is seen not
only in the form of a living animal but also in that of the non-living
shelter that it builds. In this there is a parallel of form in the secreted
shell on the back of the snail, dncpfrs, and in the manufactured
shell of the back of the caddis-worm, Helicopsyche. One would have
to search widely to find better examples of the eifects of environ-
ment in moulding to a common form these representatives of
many groups of very diverse structural types. Two of them, at
least, were sufficiently like lotic mollusca to have deceived their

' Needham and Lloyd, op. ctf., p. 374 (19106),
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original describers.  Prepdenns was first deseribed as a lmpet and
Helteopsyehe 05 a snail.”

With your permission mayv [ avail myself of this opportunity
to thank the successive Directors of the Zoological Survey of
India who have given me every possible encouragemen! _.nj::i
facility to pursue the study of this subject. I am especially
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Fig. 8.—5howing impress of environment on the form of the non-living
shelter, i

(@) Ancplus, aenail ; (8) and () eases of two caddis-worme from Pashok in
the Darjeeling Listriet.,
indebted to Major R. B. Seymour Sewell, who very kindly allowed
me to tour in the Kangra Valley, the Khasi Hills and the Darjeeling
Himalayas in the course of the last vear to check my results gained
from the study of the * lotic ' fauna in previous vears. It has thus
been possible for me to present to you this evening fresh views on
the various aspects of the life of the animals that inhabit the swift
currents of our torrential streams.

ALDENDUM

In my public lecture I had to content myself with a few Lypical
instances illustrative of adaptations for life in rapid waters. In this
note | propose to complete my account of * Animal Life in Torren-
tial Streams ' by citing examples from three other groups of insects
whose larvae, pupae or adults frequent swift currents.

Caterpillars of certain moths of the sub-family Hydrocampane
are known to lead an aquatic existence. Our familiar examples! of
such larvae are inhabitants of sluggish or stationary waters they
make a shelter out of the leaves on which they feed and which they
fasten together by means of silk. In recent years, however, a third
type of aquatic larvae has been found in rapid-running streams. In
1408, Muir and Kershaw?® found caterpillars of Aulzcodes stmplicalis

Y Miall, Fke Natwral History of Aguatic Insects, pp. 226-235 [London) : 1545 -
Needbam and Llovd, Life of fnland Walers, pp. 218-220 [(New York : 1!]1{'.]:
Lmms, Teat Book of Entowmelopy, p. 492 (1925) ; Needbam in Ward aned Whip1
ples’ Freskh Waler Biology, p. 903 (New York : 1918),

# Muir and Kershaw, Proc, in Trans. Enf. Soc. Lowdon, PP, xl-xlv (1804).

by
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Snell in a very fast current at Lappa, a mountainons island on the
western side of the barbour of Macao in Ching, and Lloyd' hus
described larvae ot Flophila fulivalis that live on stones in rapid
streams of Ithaca, New York. [ have found larvae of similar habit
both in the Darjeeling Himalayas, 2 miles below Pashok, and in
the head waters of the Nerbaddn River., These larvae weave an
irregular shelter of thin-spun silk which is attached to a piece of
stone at irregular intervals leaving a series of holes for the larva to
come out through for the purpose of feeding, ete.  Bach larva at
the time of pupation manufactures g dome-shaped pupal shelier
under some portion of the larval cover and this it fastens VELY Ciare-
fully to the rock leaving rows of marginal openi
for free circulation of water and air through it.
:ase is completed the unused portion of the larval
away. The pupal case shows a remarkable simil
like non-living shelters to which 1 have referred to a

On reference to the Museum Collection | have
caterpillars collected by Dr. F. H. Grav
Pachmarhi in the Central Provinces m
genus Awlacodes. Dr. B, Cho

5. on either side
When the pupal
shelte)

Lot

|.|.l.-:~-|!_:12;_:.'.1| R

reierred 1o the

i

Fig, 10,.—Larval and pupal shelters of a Pyralid
t I id maoth.
{a) Larval shelter ; (&) l-'upnlu:iw. e

' Lioyd, New York Journ. Ent. Soe., xxil, pp. M45-152, pp. iii, iv (1414},
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flattened from above downwards and are provided with branchial
filaments for aguatic respiration.

Drs B. Chopra and H. 5. Rao have drawn my attention to
certain creeping Water-Bugs (Family Naweoridee) recently col-
lected by them in Burma from underneath stones in swift currents.
These insects are flat-bodied and are oval in outline. The femora
of the front legs are greatly enlarged and are fitted for grasping,
while the middle and hind legs are suited for erawling about. The
under surface of each half of the posterior segments is provided
with a group of strong spines, which probably act as adhesive pads
in the same way as the spines on the sucker of fcheneis.

Neuropterous larvae of various kinds are found in swift currents,
but they are not by any means specially modified for such an exist-
ence. They live under stones and are not affected by the rapidity
of the current. Several other kinds of beetle and dipterous larvae
are found under stones and are not modified for stemming the
swiftness of a current except for the fact that they possess very
strong claws.

I want to express here my great indebiedness to Mr. 5. Ribeiro
for the wvaluable assistance he has rendered to me in soriing out
my insect material and in looking up references for me on various
points.



WILD ELEPHANTS IN THE UNITED PROVINCES
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All along the forest belt at the base of the United Provinces'
Himalayas wild elephants are to be found in small numbers and a
few also occur in the terai forests of Oudl, as well as in the Zemin-
dari forests of Bijnor and elsewhere The iarpest number live in
the dense bamboo forests of the Garhwal Bhabar, in the Lansdowne
Forest Division, where there are probably about fifty permanent
residents, but elsewhere the numbers are smaller and the total head
of wild elephants in the whole of the United Provinces probably does
not exceed some 250 individuals, divided up into a number of small
herds, with numerous semi-solitary tnskers and maknas scattered
about in the forest areas. A fairly larce herd has recently
appeared in the terai forests of the Pilibhit Forest Division, in Oudh,
and it is probable that this herd has recently emigrated into British
India from the neighbouring forests of Nepal.

In the earlier part of the last century these wild elephants were
greatly persecuted by sportsmen, particularly in the neizhbourhood
of Dehra Dun, and it is probable that they were saved from anni-
hilation only by the Elephant Preservation Act of some fifty years
ago. This Act prohibits the shooting or killing of elephants
entirely, except in the case of proclaimed rogues, and it is a great
pity that some of the other species, such as rhinoceros, were not
saved from destruction in the same way. Elephant-catching opera-
tions have taken place a few times since elephants have been pre-
served, but certainly not more than 100 have been caught, whereas
the number of proclaimed rogues that have been shot could not
exceed twenty, vet the number of elephants at present in existence
seems remarkably small after fifty vears of protection, and it would
appear that they are not breeding as prolifically as one would have
expected under the circumstances. The number of ¥ ocung calves to
be seen is extremely small and it has been suggested that this may
be due to in-breeding as the result of segregation from the large
numbers of elephants in Nepal, of which these United Provinces'
elephants originally formed a part. At one time large stretches of
the Nepal terai torests adjoined the forests of the United Provinces
and there were then numerous opportunities for wild elephants to
pass from one country to the other, but much of the Nepal elephant
country has since been opened up for cultivation and few elephants
now come over from Nepal to inter-breed with the survivors in the
United Provinces. The new herd in Pilibhit already referred to has
apparently come from Nepal, and itis to be hoped that these
animals will spread over the Province and infuse new blood into
what seems to be a dyving race.

The ordinary wild elephant of the United Provinces appears to be
a very inoffensive individual and does not ordinarily do any harm
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to mankind, althourh he is held in terrible awe by the loeal inhahbi-
tants and men working in the jungles. Indeed, in Lansdowne
Farest Division—the main home of the wild elephants—there has
been no casualty from them for the last ten vears, although one
romue killed n number of people about the beginning of the Great
War, before he was finally shot by the then Divisional Foresti Officer,
Mr. R. St. GG. Burke, within a few hundred vards of the Forest Res|
House at Kotwara. .
These wild elephants are, however, extremely destructive to
msiderable number of young
are of the opinion

hamboo forests and also destroy
sal trees, so that some Fore
they shonld be caveht or desiroy
The Balrampur trackers consider that the number of animals at

E i e forests is insnfficient to justify the heavy expense
wonld indeed be a pity if Govern-
y allow the few remaining wild elephants in Northern
ered for the s: of the very slight inerease in
st revenue which might result upon their destruction. How-
ever, one i5 lad to be able to write that there is no immediate
prospect of such a calamity occurring.

The United Provinces' celephants do not appear to carry very
larre tusks and 1 have never seen one with tusks which 1 should
estimate at over 50 Ibs. each. There is, however, said to be one
famous tusker, known locally as the ' Palak-danta,” which wanders
abiout in the Reserved and Zemindari ferests of the Bijnor District,
and this animal 1s reported to be one of the very finest elephants
in India, worth a huge sum should it ever be captured. Once or
twice agitations have been made by interested people to have this
animal proclaimed as a rogue, but fortunately the evidence against
him is very weak, and, so far, it has been possible to protect this
magnificent creature from an ignominions death at the hands of
some local sportsman. | have never had the good fortune to see
this beast, or try my camera on him, although 1 have been in his
neighbourhood a number of times and still hope that we may yet
meet one day.

Even though larze tusks are rare in the United Provinces, the
elephants often erow to a large size and two rogues have been
shot within recent years measuring well over ten feet at the
shoulder, the details of these two animals being recorded in the
current numbers of the fudian Foresler at the time. Of these,
one was shot in the Ramnagar Forest Division in 1914 and
measured 10 ft. 4 in. high, the tusks being 6 ft. 4 in. and & ft. 34 in.
in length and each 36 lbs. in weight. The other was much the
same size and was shot at about the same time in Haldwani Forest
Division.

Wild elephants make a most interesting and exciting subject for
the animal-photographer and I have managed to make some 50
negatives of individual elephants during the last five years, although
I have vet to sueceed in making a satisfactory picture of a herd.
Some of these pictures have already been reproduced in Cowntry
Life and elsewhere and some typical examples—which have not
vet been published—are included in this article.  The first picture

L'I':'}",_"i'jlli-:"l-'l‘.:-i. Tl
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represents a young tusker whose ear fringe has not yet bepun
to turn over; the second, a middle-aged makna (tuskless
male—a fine muscular elephant ; and the third, an old animal in
which the ivory was worn and yvellow and one of the tusks broken
off in the middle. These elephants were all photographed with a
reflex camera used from the back of a staunch tame female Forest
Department elephant which does not exhibit the fear of wild
elephants 50 common among tome elephants.  Indeed, many tame
elephants cannot be induced or driven to approach anywhere near
one of their wild consins and the mahawats are often even more
afraid. It is somewhat difficult to understand why tame elephants
and mahawats should be so afraid of wild elephants, which are
normally not dangerous, and which have allowed me to approach
within a few yards on numerous occasions without any damage
resulting therefrom. True, we were once charged viciously by 2
*masth’ bull in charge of a herd, and on this occasion we were
gaved from a bad accident only by firing two barrels of a shot gun
over his head, thereby causing him to swerve and rush past us
at two or three yards' range; but this was an exception as the
*masth ° discnarge was clearly wvisible at some distance, and we
were simply asking for trouble by attempting to photograph this
particular beast. The usual semi-solitary bull will either bolt the
moment one attempts to approach him on a tame elephant, or else
he will stand and watch one’s approach with deep interest. Indeed,
he will sometimes advance towards one as one is taking photo-
graphs, and such was the casc with the old tusker figured with this
article, who approached so close that his whole body could not
come within the field of my camera. It is somewhat nervous work
taking photographs of a wild elephant—whao after all is never fully
to be trusted—approaching one in this way ; but if one’s mahawat
fires a shot gun over his head whenever he comes uncomfartably
close, in most cases he will retreat, or, at least, not advance any
further, so that such photography provides one with a good deal
of excitement without being unduly dangerous. I have not
attempted to photograph wild elephants on foot, as one’s view-point
is s0 low that intervening branches and grass more often than not
utterly ruin one’s chances, which at all times are none too numerous
owing tp the bad lighting in the denser forests which the elephants
frequent during the daytime. It is, however, perfectly practicable
to photograph wild elephants on foot when they are bathing or
drinking in open pools, but they seem to prefer the night for such
operations and [ have never been sufficiently fortunate as to catch
one in the act in photographically-possible daylight.

Perhaps the most remarkable feature connected with wild
elephants—a feature which has puzzled all who are intimately
acquainted with them—is the extraordinary paucity of records of
elephants which have been found dead after having died a natural
death in the forests. Indeed this subject has been exploited by
novelists to a considerable extent in the shape of romances dealing
with the hidden stores of ivory which are supposed to exist in
Africa and elsewhere as a result of the accumulations of centuries
of remains of elephants which have all collected in the same place

17
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when they felt death approaching upon them. It is said that
expeditions have actually been financed in Africa with the sole
object of finding these supposed treasure-troves of ivory, but none
has ever been found, and the mystery still remains as to what
happens to the bodies of wild elephants when they die. It is to be
noted that even Mr. Marius Maxwell, whose recent splendid hook
Stalfine Bie Game with a Cemera is practically a monograph
on the African elephant, never found a dead wild elephant during
his expeditions, and in his writings seems rather studiously to
avoid this subject, which is of such extreme interest to all who are
interested in these magnificent creatures,

[ have therefore attempted to colleet all records of wild elephants
which have been found dead in the United Provinces forests doring
recent years and have tried to ascertain the cause of death in each
ease.,  ‘The particulars of each record are as follows -—

(1) A dead muddle-ages 1ll elephant with biggish tusks was
recorded in 1921 by my brother, Mr. H. G. Champicn, LE.5.; from
Harat, in Haldwani Division, where 1t was found on a fireline about
two davs after death, The distance from water was about half a
mile and the canse of death was uncertain, there being no sign
of external injury. Some arsenic had been used in the neighbourhood
for killing Rohini (Mellotus philippinensis) trees, but, as elephants
do not eat eitber the leaves or bark of Rohini, it seemed unlikely
that this was the cause of death,

{2y A second dead elephant, a small female, was also found
some four days after death at Goria Rau in Haldwani Division the
same vear. [t was not inspected by any officer, but it was said
to show a number of wounds on the throat and neck, and may
possibly have been killed by a tiger, although such an occurrence
is very rare in these forests, however frequent it may be in Burma
{zrfde Mr. Hopwood's recent article in the fudian Foresicor).

(3) A third case is recorded by Mr. E. A. Smythies, .75, also
from Haldwani Division—which, incidentally, appears to be a very
fatal place for wild elephants. This animal was a fine solitary tusker
with six feet tusks and was found in November 1925 by a marking
gang. He had apparently died about the beginning of October in
patch of what would have been swampy ground—Dbut not quicksand—
at that time of the year. His legs were embedded in the ground
about 24 to 3 feet deep, and he was hali-squatting, half-lying, on his
left side. It did not appear that he had been caught in a quick-
sand—elephants are very elever in avoiding such danger-spots—as
there was a solid bank with trees and shrubs about two yards in
front of him, and he was not so deeply embedded that he could
not have strugeled out somehow. He was noet an old or feeble
elephant, and it is possible that he may have been sick at the
time and thus have temporarily lacked Lthe strength Lo struggle out,
or he may have been bitten by a hamadryad.

None of these elephants, however, was a particularly old beast,
s0 that the finding of their carcases does little to help towards a
solution of what happens to old elephants when their time comes to
depart from this world. The same remark applies to the two dead
elephants recorded by Lt.-Col. Faimthorpe in his articles entitled
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* The Most Dangerous Sport,” which were published in the Pioneer
during 1926 ; but a dead elephant has now been found in this
{Lansdowne) Division which appears to be a genuine case of i wild
elephant dying of old age. A photograph of the corpse is published
with this article, and the case is sufficiently interesting and remark-
uble to justify my giving a full description of it here,

At the beginning of November, 1926, T received o report from
one of my Range Officers to the effect that on October 28, 1926, o
female wild elephant had died in the Zeminduri Forests of the
Bijnor District and that he had gone tw see it on October S0, 1926,
I instructed him to see that the corpse remained as intact as
possible so that 1 could come to inspect it personally as soon as
opportunity offered. This occurred on November 3, 1926, so that
I saw the corpse exactly a week after death. It was lving on its
side in open prass-forest coptaining a few scattered trees, and was
only about 400 yards from the huts of some araziers, who had
brought in the news of its death. Decomposition had already set
in and the meat had been attacked by vultures, pigs and hyenas,
but, owing to the very thick skin, they had not been able to eat
very much of it. 1 had one shady Ber (Zizpphwy Jrfuba) trec
removed and then took the accompanying photog raph of it exactly
as it was lying. It was a larre female in o very emaciated condi-
tion, and the general appearance sugcested advanced age.  There
was no hair on the skin, which was verv licht in colour and the
upper rims of the ears were very markedly wrned over, although
the lower fringes were not fraved. At the time of death there had
not been any diarrhosa, which generally oceurs with cartle disease,
and there was no blood or any sign of an external wound. The
graziers who found the corpse said that they had known this
elephant for the last year and that she was so old and weak that
she could not run away with the other wild elephants when driven
from the crops of the neighbouring villazers. To prove their
statement they pointed out the droppings, which contained whole
leaves and pieces of grass quite undigested, this beinz one of the
main signs of old age and failing teeth. [ then had the jaws cut
open with an axe and found that, in the upper jaw, only one molar
remained, the grinding surface of which was worn right down to a
perfectly smooth surface, whereas the molars in the lower jaw
were mere stumps. Under these circumstances it is remarkable
that the beast could have managed to remain alive as long as she
did, and, to my mind, this appears to be a clear case of a wild
elephant dying of old age in open tree forest, which it had fre-
quented for a year or more before death. It is to be noted that,
unless death overtook her suddenly, which seems unlikely under
the circumstances, no attempt was made to seek seclusion in the
very dense and mountainous Reserved Forests which border on the
site of death.

A remarkable feature of this case is that the Ranger saw the
corpse on October 30, 1926, and noted its position carefully, but when
he came with me on November 5, 1926, we found that it had been
moved to a different position. A dead elephant weighs samething
in tons, and the spot is practically uninhabited except for a few
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graziers, so that I am certain that the corpse was not moved either
by mun or by scavenging animals such as pigs or hyenus. The
oraziers state that one or two other wild elephants visited the place
while the corpse was lying there and it appears that they ulmost
certainly tried to move her away or to lift her up. Wild clephants
are very long-lived animals so perhaps they do not understand what
death is and thus attempted to help one of their fellows in distress.

I would suggest that the tradition of wild elephants collecting in
some secret place to die has little foundation in fact, and that the
hidden treasure-troves of ivory exist only in imagination. Elephants
live in very sparselv-populated districts in tropical forests and their
life-span is very long. Deaths are therefore not common and may
ocenr anywhere within immense tracts of forest. In tropical coun-
tries corpses are attacked by innumerable scavenging creatures
such as wvultures, crows, hymnas, jackals, pigs and porcupines,
whose work is soon supplemented by ants, termites and fungi.
Following upon these agents comes the annual monsoon, which
produces in a few months, grass and other rank vegetative growth
twenty or more feet high, so that a single scason may easily
remove the entire body and muchof the skeleton of an animal
pven as large as an elephant. The tusks may easily be covered
with vegetation and they are certainly largely gnawed by porcu-
pines: they must also be very old, worn and broken by the time an
elephant dies of old age, so that they also might easily disappear
after a few vear's exposure to a tropical climate and its attendent
decomposing influences.

However, records of wild elephants which have died of old age
are extremely scanty and one cannot argue from a particular case.
Perhaps some of the numerous readers of this Journal can throw
more light on this subject ?

»



SCIENTIFIC RESULTS FROM THE MAMMAL SURVEY
No. XLVII
Ox tHE GeENErIC PosiTioNy or THE ArcHAN JErREOA
(Alactaga fndica)
BY

OLDFIELD THOMAS, F.1.5.

(B &ind permission of the anthoritics of the Sritish Muscint.)

In his valuable Summary of the [mh in Mammal Survey, Mr
Wroughton placed the Afghan Jerboa, the only ';1:1i::1'! member of
the family, in Nehring's group Hud:r;rar'r... But this placing
appears to have been done by a misunderstanding of Nehring's
paper on the subject, a misunderstanding which I may have been
partly responsible for, and in any case it is better to put the proper
position on record for the benefit of Indian naturalists.

Nehring formed the subgenus Alacfepulus to contain . Alaclapa
acontion, contrasting the species throughout with 4. elafer, which
he rightly took as representing true Alacfaga. But it is not to
acontion but to A, clafer that the Afghan Jerboa is allied, indeed
very closely allied, and it is certain that the two are congeneric,
while aconfion is quite a distinct animal, with a different dental
formula.

In consequence the proper name of the Afghan Jerboa is, as
stated by Blanford, Afactaga fndica, Gray.

' Jowrnal, Bombay Naf. His. Soe., vol. xxvi, p. 777, 1919,
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nnta.  “The Masked Wagtail.
s in l-:-.-_l-_-.h]-_.'.r but it oeenrs il'n the valley as also iu

ail (the common Pied
Foore very apt to be

122, Motacilla aika perso
This is not & comma;
Ladakh. Females ond y
Wagtail of Kaghmir) are
nigtaken for it.
A pest of tl
in Lada
Pied W

ail with 4 egys, was found by 2 stream at Shusha
ntained 4 epgs which teseinble those of Hodggon's
£ 4 egps is 2005 by 14°5.

123, Motacilia aiba dodgsoni. Hodgson's Pied Wagtail.

This 5 the commeon Pled Wagtail of Kashmir snd Ladakh. 1L i2 a4 migratery
bird, the great majority leaving Kashmir in the late autumn and returning in
March, A few birds may, however, be seen occasionally near Srinagar i
winter. They are very numerous throughout the main and side valleys of
Kashmir proper frequenting waterways, canals, big and smiall streams and the
margzins of lakes and jhils from 50007 up te about 10,000°.

In Ladakh they are found on the Indus and its tributaries up to about 12,000°.

They breed in May and June, the nest being placed generally under a stone
or dense low bush oo a stony i=land or in part of the dry river or stream bed.

Five, more rarely 6 cpes are laid which resemble  those of the English Pied
Wagtail,

The average of 10 eggs is 21°9 by 15°6.

124. Motacilla cineren melanope. ‘U'he Girey Wagtail,

This is & common species both in Kashmir and Ladakh., They arrivein the
valley in March and gradually move up to their breeding grounds up the side
streams.

Nidification commences in May at altitudes of from about 8,000° up to
13,000° Nests are composed of dry grass and weeds lined with hair, and are
placed among stones, under a stone, in a stone wall or in any pile of rubbish
generally near a stream,

Five is the ordinary full complement of egus which are freckled all over with
pale yellowish or greyish-brown and which measure {average of 15 eggs) 182
by 14-10.

125. Motacilla cifreola cifreoloides. Hodgson's Yellow-headed Wagtail.

This is an’exceedingly common bird in the summer both in Kashmir and in
Ladakh. In Kashmir they chiefly breed in the big swamps and jhils, e. g,
Hokar Sar at about 5,100" above in sea-level, Here they are very oumerous.
The nests are placed on the ground in tufts of grass, a few inches above the
swamp level and are well concealed, They were also found breeding at about
11,500° in an extensive patch of swampy ground near the Gangabal Lake
{Haramukh.)

On crossing the Himalayan Range into Ladakh they are found again breeding
in large numbers in the Dras and Suru Valleys at from 10,0007 to 12,000" as well
as in the Indus Valley and around Shushal, ete., at 14,000°. Also at Puga in
Rupshu, at 14,0007,

he breeding season Is May and June in the Valley of Kashmir, June, July
and Augnst ul{ndakh.

Cock birds are very striking and handsome with their lemon-yellow heads
and breasts and black backs. The ben birdsare found io two distinet phases
of plumage.
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(1}  Young binds, presumably one vear old, where the yellow of the male
bird is replaced by very pale vellow, almost white,

() Birds of twe vears and over much yellower than (1) but paler vellow
thnn the males.

Hoth these varieties are found breeding,  Nests are well concealed on the
ground amonge grass, tushes, efe,, often on the * bunds ,-1|..115,1ﬁ;i.]._a irri_:::g[lf_.n
channels between coltivated fields.,

Four is the ordinary fnll cluteh of ewes but 5, 3 nod 2 inenbated CEER are
feand

They are of a mottled pale khaki or yvellow-brown with oftena black streak
it the broad end. Eggs from Ladakh avernce larger than those from the
Valley of Kashmir as will Be seen from the following e mparative firures

Ledaii Hokia
Averame 80 ¢, Averapre G0 eres,
2000 3151, 20-132 145,

B a2 150 R |1 g L S
N i T [ | BN | S

126.  Anthos trivialis baringtonl. Witherby's T'ree Pipit,

Not uncommon in the summer just above the tree limit np from 11,000° to
12,000° on the Kashaiirside of the alayan Eonye,
A nest found on the open 1t i Z
about 11,500° was made of
fresh eres on July 12, the ave

o the Lidar Valley at
1 ] W urass . it coniained three
e mensurement of which is 19°3 by 15-2,

127.  Anthus simills jerdoni. The Brown Rock DPipit.

This is 5 common bird in the summer months on the lower, base, rocky and
stony slopes of the hills bordering the Kashmir Valley from 5,000° to 6,000°.

They frequent rocky slopes devoid of shrubs as well as those upon which
there is a certain amount of low scrub, but they never enter the forest.

They are early breeders, nests with eggs being found from April throughout
May and June, Nests are composed of dry grass, lined with the same and
are placed on a steepish slope under a tuft of orass orat the hase of & low
bush. Three or four eges arve loid which are white rather heavily marked with
spots and blotches of hrown, greyish-brown or reddish-bBrown—which mensure
as follows -— ;

T ! i S iy 7 ; 3
S ISR I8S N L 294 % 16 | Average (24 eqes), 230 by 166,

The bird has no song, only a single note, uttered at short intervals, sometimes

higher and sometimes lower in tone.

128. Anthus roseatus. Hodgson's Pipit.

‘I'his s a fairly common bird in Kashmir. In winter they are to be found
in damp ground in the Valley of Kashmir and in summer on the open wrassy
slopes on the Himalayas and Pir Panjal Ronge at from 10,000° to 13,000°
ahove the tree limit, and here they breed in June. A nest found above
Liddarwat in the Lidar valley at 10,500° was placed under a small tuft of
grass on A steep grassy slope. It was composed of dry erass, lined with
the same material, and contained 4 fresh eges very handsomely marked with
fdlark purplish-brown.

They measure (average) 21°8 by 16:0.

129. Otocorys alpestris longirosiris, The Long-billed Horned Lark.

This large, handsome lark is common in summer at high altitudes on both
=zides of the Himalayan Range but especially so on the Ladakh side, and less
common on the Pir Panjal Range. They oceur chiefly between 11,500° and
13,500°, on open dry sandy hillsides with scattered tufts of grass and her-
hacious plants, especially where there is much artemisin.

The male bird has a short rather loud and sweet song of a few notes uttersd
from: a fixed perch generally from thie top of a rock. These birds do not ever
soar in the air like the skylark.

Nests are placed in a small depression in the ground seraped out by the
parent bird, whieh is placed under the shelter of atiny Aviewisia or other
small herbacious plant. The nest is compased of a few bits from of dry neatly
lined with very fine cottony down from the Dlemisia plant.
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Three ot 2 epps only are laid, which resemble gencrally those of the skylork
Pt arve larcer.  They measure :—

L el B, .. 25X I7:6) Average (11 eges), 24°5 X
85, . 230X 150 MN. ... 230X 1oy 174,

130, Olocorys alpesicis clwesi. Elwes' Horned Lark,

This ."s!]}l-‘L'i'-'ﬁ is common throughout Ladakh at high elevations, from 13,0007
to 170007 , except in Western Ladakh, on the slopes of the Hlimalayas, whereit is
replaced by the preceding species,  They prefer stony, sandy ground, especi-
ally where there i=a 51]ri:nl:]ing of weeds or gross, and they are specially
fond of localities where Arlemusia is found. :

he male has o short, rather shrill, song of a few notes, uttered from the top
of 2 rock or stone, which somewhat resembles the song of the corn-bunting,

Midification commences early in June, and 2 more rarely 3 and sometimes
only one, eogs are laid. Nestz are placed in small circular depressions
-cratched in the ground, often in the shelter of a small plant or stone and are
lined with soft vegetable dowa.
eprors are more o less densely mottled all over with vellowish or grevish-

th o darker cap or zone at the broad end.

e the followinp measurements (—
trom 26°1 to 21'6. B., from 17°4 to 16°2. Average (M eggs), 244 by

131, Alauda gulgula guiiaia, The Small Kashmir Skylarck.

Phis is a very common bird in ;Ladakh in the Indus and Nubra Valleys as
well a5 i the Dras and Sura Valleys. They arrive in Ladakh in the end of
April and are found wherever there iz permanent eultivation between 10,000°
and 12.000°. They frequent ‘the barley, lucerne and grass meadows. The
aong of the male resembles that of the Fnaelish skylark and it is uttered while
soaring, s well as from a fized perch on a bush or rock, They may often be
neard singing before suntise, but chiefly a little later in the day. Breeding
commences in the end of May and fresh eges are obtainable throughout June
pnd July.

Wests are placed on the ground in a slight depression among grass, lucerne
or young barley. Fouris the usual full complement of eggs laid, but sometimes
5 only, and more rarely 5 are found.

Eges resemble those of the English skylark in colonr. They measure :—

R T e B. .. 2563 I71] Averape (41eggs), 23°1 hy
CHER o B B o PR !5'.1‘} 153,

A very similar skylark, which appears to be the same sub-species, is found
hreeding in the Kashmir Valley at 5,200,

The eggs of this bird are similar, but smaller on the average ns is shown by
the following measurements 1—

Tie ey 21604 B. .. 20093 I7:1)Average (15eggs), 21'5
g s NP ATl W, a2 SCIEE by l6,

132, Calandrella acutirostris tibetana. Brook's Short-toed Lark.

This is an exceedingly common bird througheut Ladakh being found almuost
everywhere from 10,500° to 16,000°, except on steep ground. They are also
found in the Dras and Surn Valleys, where however they are not S0 common.
They affect sandy plains and gentle hill slopes dotted with stones and small
rocks and with here and there scanty herbacions vegetation. The song, emitted
from the top of a rock or stone, is poor and monotonous. »

The nesting season commences in the end of May and fresh eggs may be
found throughout June and the first half of July. Nests occupy slight de-
pressions in the ground scantily lined with a flittle dry grass and finished
with 2 dense, warm lining of very fine vegetable down. They are placed
in the shelter of a stone or small plant, more rarely quite exposed.

Three egys is the full cluteh, but not infrequently 2 only are laid, They
are tather elongate ovals, spotted all over with pale greyish or yellowish
hrown, occasionally in a zone at the broad end,

They mensure .—

Lo . 2305 140 B. ... 22:0 X I5¢ | Average (12¢ , 210
8. .. 194X 151 N. .. 230X MO0 1406, (49 s} A
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133, Zosterops palpehrosa elwesl.  “I'he Western Whiteeyve,

This is not a very common bind in Kashmir, bt it is [onml l:";-'l"-'-"-“i"“il.l.l}' il
the valley and on the lower wooded slopes of the |||.t]~, wpr to about '*.Ium'! vlinre
it breeds. It is also ocepsionally scen in the spring and autvmn in Srinagar.
It is probably common on the lower south-west slopes of the Pir Panial, m
Jummoo and Punch,

134. Picus squamaius squamasius, The Scaly-Bellied Green Woodpecker,

Oecurs in Kashmir, in wooded areas up to about 5,000° altitude, but is not very
common, In winter they descend 1o the lower hills and valleys andl may somie-
times be seen in and near Srinagar.

135. Dryobsies hlmalayensis. ‘I'he Western Himalayan Pied Wootlpecker,

Common i well-wooded areas on the slopes of the main and side valleys am
hillz generally up to about 0000°,  They are found both in fir and in mised
forest, Theyn ' breeders,

Twe nests containing 4 fresh cpgs, were found in the Sind Valley
inthe thivd week of April in holes in willow trees about 12 from the grromnel,
Egos slossy, and of course pure white, They measur: :(—

L.and B. ... 280 % 199} , SR e
A ?-I‘H,?{C 18+1 § Averige of § exgs, 265 by 19-1.

i |

136. Dryobates auricepz. The Brown-fronted Pied Wondpecker,
Ocetirs un the lower wooded slopes in the main valley, but is net common,

137. lymx torquilla joponica.

Thiz iz & common bird in Ka
Srinagnr. They are most nun
but they ascend the valleys z2nd h
ingat Hrargi! 9,000, but they are very rare in Ladakh,

They arrive in the last week of March and are v noisy, calling throughont
April and May. Their call is identical with that of the European Wryneck

Breeding commences in the middle of May, eggs being Iaid in holes in trées,
chiefly in rotten portions of willow trees, excavated by the parent hireds. *I'he
efres are laid on the bare wood, or on a layer of fine chips,

Two nests found on May 23 and 24, contained 6 and 7 nearly fresh epps
respectively, pure white with slight rloss,

e willow copses i
up o 11.000°, A hi

They measure :— 3
L. i 2200 1400 B. we 210X P60 T }.ﬁwrnge of 13 eops,
5. v LT 154G N. v 206X M9 2101 by 15-5.

138. Coracias garulls semenowi. The Kashmir Roller,

A fairly common bird in the valley of Kashmir and in the gide valleys up to
about 6,500°. They arrive in the spring and leave again, in the autumn, gener-
ally in October, In their habits they resemble the Indian roller amd are
aften to be seen perched on the telegraph wires or on the dead branch of o
tree from which they have a commanding and uniterrupted  view of their
surroundings.

Breeding commences in June, a hole ina stegp bank, often the river bank,
or in a hollow tree being selected as a nesting site,

Five or 6 eggs are laid, pure white and rather elongate ovals, with conside-
rable gloss, The egps are not infrequently speckled all over with small
dark brown spots, which are readily removed by washing, The origin of
these spots is not known hut exactly similar spotting has been observerd i
the case of the egrs of Cerple rudis and Melittophagns ervihrocephatus in
other parts of India,

s’ measurements are as follows :—

L. ... 390276 B. ... 361X 20 Average (16 egos),, 365
5, . 23294 N, .., 8§78 .‘:'P-f} by 29-0,

139. Merops apiaster. The Eurapean Bee-eater,

This is 2 commoz bird in the main valley of Kashmir and for a short distance
anly up the larger side valleys during the summer monthe, They arrive in the
end of April oreatly in May and leave in the end of Augnust or early in

T s
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Septemiber. They frequent the foothills and the lower slopes of the Takht-1-
Suleiman, espeeially wherever there are soft alluvial banks or clilf. Breeding
commences enrly in June and the birds usually nest in small scattered com-
munities. For the reception of the egrs o hole aboutl 2 inches in diameter
is excavated in moderately soft alluvium or clay-loam. The hole slopes gently
upwards for a distance of about 3 It, at the end of which there is a spacious
er-chamber 9 inches or so in diameter, which is unlined.
Five or =ix rather spherical, glossy, white eggs are laid which menasure as
fullows :—
TR L o 5 | B oo 2B -222 '|E Averare, (23 eggs) 25°8 by
g o0 25 Bl W o 21N 21T 219,
140. Ceryle rudis leucomelanura, The lndian Pied Kingfisher,

A fairly common bird in the main valley of Kashmir, along streams and the
horders of lakes, e.g. the Wular, Dal and Anchar Lakes, This is a resident
species, and an early breeder, fresh egp: having been observed on Mareh
1. while snow was still lyiog about.

Neat holes are excavated in steep banks often but not always pear sireams,
The hole is about 5° long and the nest eavity contains as arule a layer of
fine fish bones, doubtless thrown up in * castings ' by the parent hirds.

Five or 6 epgs ave laid, not very spherical, nor very glossy. They are, of-
rovrse, pure white and measure (—

L w SRR 22N mn o ae aae g | Avernge (15 eggs
S and B... 282X 2245 N. .. 808X 224} 3-03%1;.523-55“ h

141, Ceryle lugubris gutilata. The Himalayano Pied Kingflisher.

This is rather a rare hird in Kashmir, being only occasionally met with along
the larger Tivers and side streams, up to about 6,000° altitude.

This handsome bird, the largest of all the Indian Kinglishers, would un-
doubtedly be commeoner in Kashmir if it weré not for the ruthless persecution
they are subjected to in the interests of fish preservation.

They are early breeders, nesting in holes exeavated in the banks of streams
and fdvers. Unlike the preceding species they never hover in the air but dive
after fish from a fixed perch.

142. Alcedo atthis patlasil. The Central Asian Kingfisher.

Thiz is an extremely common bird throughout the Valley of Kashmir being
found along every river, stream and water course as well as along the borders of
the lakes and in the largler jhils. They are resident birds but they do not appear
to be so numerous in the winter, o possibly some birds move down to more
vongenial altitudes in the frosty weather. They are found up the side valleys
1o about 7,000° elevations, rarely higher bat a single bird was seen near
Diras (Ladakh) on May 2, at 10,500° and a apcond bird above Leh at 12,0007
towards the end of May., With these exceptions the species was not met with
in Ladakh.

Breeding in Kashmir commences in April and fresh eggs may be found till
the end of May. From 5 to 7 glossy, rather spherical, pure white eges are laid
R e T B 202 X I

| 17 s e 20°2 3 JE2 ) Average (37 g P b
g, oA 1ge2 M. o 2007 % J’F'E}} IF'EFL{ Bes) by

Mest holes are excavated in clay or alluvial banks, sometimes close to water,
but not infrequently at a considerable distance away, nests having been
ahserved on the slopes of the Takht-i-Suleiman, at least a guarter of a mile
from the Dal Lake 200° to 300° above the level of the same. This beautiful
little Kingfisher is very tame and confiding in Kashmir, perching on the house
boats and other river craft in complete disrepard of its human cccupants, and it
would be a good deal eommeoner than it is were it not that large numbers are
destroyed anoually by the staff of the Fishery Department,

Syeh slaughter is to be deprecated, in that it is improbable that this King-
fisher, even if unchecked, would perceptibly affect the stock of trout, and the
hird is undeubtedly a great asset to scenery of loke and stream in Kashmir
and one probably more generally appreciated than the figh. ;

143. Upupa epops epops. "The European Hoopoe,

This is a very common bird in the Valley of Kashmir, especially in and
around Srinagar, It is also found up the larger side valleys, “‘%nrr it may be



NOTES ON THE BIRDS OF KASHMIR 133

seen occasionally as high as 9,000° or even higher. 1L is also found, thuugh
much less common, in Ladakhb, especially near irrigated land and about
villages and in Leh, up to about 12,000°, It is probably commoner in Kashmir
than anywhere, certainly than anvwhere in the east, an abundance of food
being everywhere and alwavs available in the ever-molst grassy meadows and
yaurdens,

They feed largely in Kashmir on the grubs of Cockchafers which they dix up
in the grass lands, but they are often robbed of their prey i soon oz they have
obtained it, by the cheeky and ubiguitons Spavrow, e

The :m;rjf.:rit}' arrive in March and leave in September, but o few birds may he
secn occasionally even in winter. Breeding commences in April. 6 or 7 egpes
being laid on the ground with no nest, sometimes in a hole in 2 muel wall, offen
in @ stone wall, and less frequently in a hole in a hollow tree,

More than once egus have been found laid on the floor of a kiree dork
* godown ' to which the bird has found aceess through some small hole,

Theeggs are pale skim-milk blue when quite fresh, but they become rapidiy
discolonred even after 24 hours, and they are then a dull pale dirty -_:n~;-'1~.~;_~.i1_
grey.

They measure ;—

. 22XIT5 B, .. 255X I86) Average (26 emud), %2 by
S .. MEMN1E7T N .. SAXIETS 176 :

.
144. Micropus melba melba. The Alpine Swift.
Mot common, but occasionally seen at high elevations in fiwiht,

145. Micropus spus pekinensis. The Eastern Swift,

Mot uncommon between 9,000° and 12,000°, hoth In Koshmir and in Ladalkh,
breeding in precipitous rocky groond.

Many were observed in the last week in May io the indus Valley near Leh at
10.500°, hawking fies. They had probably only just arrived. Later they
were noticed in the Shyok WValley ar 10,500° in July and below Khardong,
near Kharchar, they were breeding in cliffis at 11,000°. They also breed
in the crags above Sonamarg (10.000°) and near, Tosha Mundan (in the Pir
Panijal) at 10,500°.

146. Micropus pacificus leuconyx. Blyth's White-rumped Swift,
Oceasionally s2en on the wing at higher elevations on the great Himalayan
Range.

147. Micropus affinis galilegensis. The Kashmir House-Swift.
Fairly common in and around Srinagar.

148. Cuculus caporus telephonus. The Asiatic Cuackoo,

This is by far the commonest cuckoo found in Kashmir. ‘They arrive
towards the middle of April and leave during Stptember. They are found
throughout the summer, in fairly large numbers, on the Pir Panjal, as well as
on the Himalayan range, alike in the valleys and on the higher hills. They
breed during May, June and July from about 6,000° up to 13,0007,

At the lower elevations they chicfly parasitize the Indian Bush-Chat
{Saxicola forguala indica) and at higher levels, the Himalayan Huby-throat
{ Callivpe pectoralis pecloraliz) the Redstarts (both Phenicurus fronfalis and
Phanicurus ochriorns phonicuroides) and Hodgson's Pipit (Andhus rosealus).
In Ladakh they are very scarce except in the western portion i.e., in the Dras
and Suru Valleys and slopes of the great Himalayan divide, where they are
common from 10,0007 to 13,000°. Their call which exactly resembles that of the
Eul cuckoo, is heard throughout May and June and even as late as
July 24.

;n egg obtained on? July, in the Lidar Valley at 7,000 clevation in the
Eﬁf ;Il_tlle Indian Bush Chal was white with rusty spots. II measured

g 74,

A second exg, from the nest of Callivpe pecforqlis was found on July 26, at
the head of the Wardwan Valley below the Bhotkhol Glacier at 11.000°, It was
of a uniform blue, and measured 25-4 by 19-5.
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149. Cuculus optatus.  “I'he Himalayan Cockoo.

This cuckoo, 0 common in Garhwal and Kumaon is relatively scirce
Kashiir. Iis churaeteristic note— Hoo- How Hoo-Hoo—pesembling somew bl
the ¢all of the Hoopoe—wis heard oceasionally below Gulmarg and in the Lidar
Valley in June, at about 5,000°.

150, Cuculus poliocephalus puliocephslus.  The Small Cuckou,

I'his spuecies is decidedly commoner thas the last being found from abount
5,000° up te 12,0007, on all the higher raoges includiog the Pir Panjal, but
chiefly ot about 10,0007 to 11,0007,

The call of this Cuckoo is peculiar and unmistakeable. 1t consists of o
rather unmesical eackling eall of from 4 to 6 notes, frst 4, then 5 and then 6 the
call of 6 notes being repeated several times in o gradually descending scales
I agree with Colonel Mac(irath that the call of the bird resembles the syllables
“That’s vour smoky pepper.’ .

Thiz enckoo lavs two distinet kindsof et vie, (#) pure white and (6} uniform
chocolate pink one v 1 expect to find the Intter type of e¢pg Inid I the nuest
of HMororsiz, but alil E fonnd mnny of this bird in Knshmir in
localitivs whers this in evidence 1 was never fortonite chowgh to
discover its

In the 1
pests of

r".'.!-::.,',"-‘.'-'_;' -

e pink type were found it
z : L

in Garhi%al in the aest of

it senfliile epes.

:|1'. com ;J.'{'.ﬁ Y

15, G

icd Crested Cuckoo.
Iw i

3 2, 80 characteristic of the plains of Lodu, a5
sutaraer visitor to the Valle wieir, They are Jocal and not comapon. 1
found them frequenting the lower bush-covered slopes of the hills near Sai-
nagar between 5,000 and §,500°.

In the plains of Indin they parasitize chiedy the common Babbler, Argya
candaba, but this bird is ot found in the Valley of Kashmir.

It i most probable that in Kashmir this cuckoo lays in the nest of the
Streaked Laughing-thrush { Trocheloplormmn lincainm) which is common in
the jungle frequented by this cuckoo.

152. Penthoceryx soonératii senngratii. ‘The Bay Banded Cuckoo,

I never personally met with this bird in Kashmir but Mr. 5. L. Wihvinper
obtained one in the Lidar Valley in July 1905,

It must, I think, be a rare bird in Kashmir.

153. Psitlacula schisticeps schisticeps. The Slatv-headed Paroguet,
Fairly common in the lower mixed forests of the main and side Valleys up Lo
about 6,300", and occasionally hizher.

154. Tyto'aiba javanica. The Indian Burn Owl.

Nut uncommeon in the vicinity of Srinagar where it may be heard calling a
night.

I155. Strix aluco biddulphi. Scully's Wood Cwl.

This Owl is common in Kashmir in all wooded areas from the level of the
main valley (5,100°) np to the tree limit at 11,000°. It also occurs in Srinagar
sind a specimen was obtained in the winter in Peshawar.

They are nocturnal in their habits, and, when dizcovered, are mubbed in
the day time by crows and other small birds, One was seen near Srinagar
being chased and eventualle killed, by a pair of Hawk Eagles. The ordinary
call of this Owlis a loud Hoa.,.......Hoe...... Hov-oo-oo-00,  With an inlerval
of some four scconds between the first and the second Hoo, and about  half
u second between the second Hoo and the final rolling note a loud ' Quack *
is also sometimes heard as well as a solt ' coo' very similar to the call of
the Ring Dove.

156. Bubo bubo bergalensis. The Rock Horsed Owl.

Fairly common on the lower rocky hillsides on all sides of the main Kashmir
Valley between 5,000° and 6,000°. A couple of pairs dre resident on the

b |
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Takht-i-Suleiman near Srinagar, These birds are vot very nocturnal wnd they
may often Jhk]' '.H.]'DI! tm t|11]L' :I1J:I1'L:|'L1l|gi- or g-u-|11in1|,-__~. perched on 4 rock on
recipitous hillside, but they avoid direct sun irht.

¢ 'I‘hEg.' feed almost entirely on rats, with an oceasional Musk Shrew, e muy

by seen from their casting=. The coll, heard in the dusk before tawn or

after sunset, = a lowd Moo (o si wle, not o dowble note, )

Nidification commences in Marcl, three s bueing Tadd in sheltered holes
or small caves among recks oo steep, al percipitous, rocky hillsides,
On one ocension o jungl s observerd in close proximity to o nest cons
taining three fresh ep; cared awav it was found that he bed just
hI'DiH-‘s -i:“'r‘ e all wf which would doubtless have been
sucked in due cour

The ewrgs are large

L.

157. Bubo bubo. (2 subsp.)
A large Horned Ow! was ol
(1)} In the ruing of T ut By
(2} On theroc 1 [Rupshu) at 14,0007,
(3) On the Lamasery Fill ot Nimu Mud (Indus Vallev) ut 13,500°
They nadonbtedly booed in =il these thres loenlitie: 3

B (Indus Villey) at 10,0007,

158. Glaucidium cuculoides cuculoides, ‘The Laree Barred Owlet,
A pair were seen in the olive grove near Garki (elevation 3,000"Y on tho
Jhelum Valley road.

159. Glavcidium brediei. The Collared Pigmy Owlet,

This Uwlet, st common in the upper bill forests in Garhwal aod Komaon,
irom 8,000°-0,000° is decidedly rare in the Kashmir. 1t was heard ealling on
2 or 3 occasions only below Gulmarg on the I*ir Panjal Bange. Thecallis a
clear bell-like whistle repeated four times, with a short pause between the
first and secend and apain between the third and fourth notes thus :

Hoo—Hoo-Hoo-Hoo.

160. Pandion halisctus halisetus. The Osprey.

Not infrequently seen on the Wular Lake and along the Jhelum River as far
up us Srinagar. They are chiefly seen in the cold weather months but & pair
were seen as late as April 24, and the birds are reported to have bred in the
prighbourhood of the Lake.

161. Agypivs momachus. The Cinereous Vulture,
‘I'his bird is rarely seen in Kashmir,

162. Gyps himalayensis. The Himalayan Griffon.

Commun in Kashmir from the level of the valley up Lo at least 12,0007,

As many as fifty were counted rouand the earcase of o buffale at 10,0000 in
the Lidar Valley. They are much less common in Ladakh but o few were
seen in May near Dras. They breed on rocky precipices from 6,000 Lo
5,000° nests being usually inaccessible without ropes.

Two nests were obtaiped on February 11 and 15, at 6,500° while
snow was still on the ground. They contained one fresh epg cach, spotless
white, which measure 960 X 69°0 and 884 X 69°7 respectively.

163. Neophron percmoplerus percnoplerus. The Egvptian Vulture,

Not common in Kashmir, but is found generally distributed in the valley,
Two pairs breed on preciptons ground on the Takht, Srinagar, ot 5,500° .

These birds appear to be summer visitors only, presumably retiring to the
plains in winter.

eges are lald in a nest composed of sticks and lined with dead leaves,

rags, . paper, etc. They are white richly marked with deep reddish brown

ey measure (average of 6 egys) 664 by 51°8,

Fresh eges are obtainable about the middle of April.
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164. (iypnetus barbatus grandis. The Bastern Beanded Yulture

This great bird is found commenly in Kashmir on all the hills surrounding
the valley from about 6,000° upto 13,000° and also in Ladakh, where however
it is rare. ‘They are usually to be seen guartering the open hillslde on
motionless wings, only rarely having recourse 1o a few measured wing=-flaps.

They may frequently be abserved to rise npwards of o thousand fect in oo few
minutes in big circles, without a single stroke of the wing evidently taking
advantage of rising currents of air.

They feed on cartion, including bones, and have never been ubserved by the
writer attacking or threatening o living animal,

165. Aquila nipalensis nlpalensis. The Eastern Steppe Eagle,
Oceasionally seen in the vicipity of Srinagar and elsewhere in the Valley in
the winter months.

166. Hieractus fasclatws. Bonelli’s Eagle.
Mot commen but occasionally seen singly or in pairs in {he main and side
Valleys of Kashmir below 7,0007,

167. Hieraems pennatus. The Booted Eagle,

Mot uncommon in the Valley of Kashmir where they breed in May, Al least
wo pairs breed near the tops of very big chenar trees in Srinagar and they
arc responsible for most of the thefts of domestic fowls, attributed to the black-
eared kite.

A siople egg, obtained on May 15, was pure white, fresh, and messurcd
517 by 41°9.

168. Cuncuma leucorypha. PFallos' Fishing Eagle.

A fairly common hird in the vicinity of lakes and jhils in the main valley
of Kashmir, where they are resident, nesting in early spring or late winter on
the summits of huge chenar trees,

They also oceur in Ladakh, a pair having been seen at 10,600° in the lndus
Valley and another pair near the Tso Moriri Lake at 15,000° in Rupshu. This
was in June. Col. Meinertzhagen informs me that he found a pair ensconeed
near the jhil at Shushal (14,200°) which had killed off practically all the young
geese (Anser indicus) on the water.

169. Milvus migrans lineatus. The Black-eared Kite.

This is the common kite of Kashmir. It is found throughout the niun
valley, and is specially nomerous in and around Srinagar. They arc also seen
on the surrounding mountains up to at least 11,000°, but they probably all
breed in the valley between 5,0007 and 6,0007.

A few were seen also in Ladakh, especially near Leh, where they also breed.

This kite is resident in Kashmir throughout the year., Breeding commences
about the middle of March. Nests are usually placed high up in a fork of a
big chenar tree, from 50° to 100° from the ground and are generally difficult
(o reach. They are occasionally also built in poplars and large mulherry trees
and are there more éasily accessible.

The nest is a large mass of sticks, lined with wool, hair, rags, paper, ete.
Two egps—more rarely S—are laid which resemble those of the common
pariah kite, but are larger on the average. The ground colour is white, and
the eggs are blotched, spotted or sometimes lined in various degrees, with
chestnut brown.

They measure .— . :

t aﬁ?n;:( ;-E:K E!.',?w P AT } Average of 58 epps, 570 by 453,

The average of 47 eggs of M. magrans govinda taken in Rawalpindi is
524 by 43+0.

170. Circug macrourus. ‘['he Pale Harrier,
171. Circus cyaneus. The Hen Harrier.

Both the above species may often be seen during the autumn winter and
early spring months quartering the ground in the vallev,
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172. Circus mruginosus mruginosus. The Marsh Harrier.

"This is a common bird in all the jhils and marshes in the Valley of Kashmir,

They arrive as a rule carly in September and leave again in April or May,
hut oceasionally a bird may be seen in summer and it is probable that rarely o
few stop and breed fn the valley,

173. Buteo ferox. The Long-legred Buzzard.

This bird i1 not rare at high devations on the Himalayan and Pir Panjal
Ranges, on both sides of the valley. They are usually found near the W pper
limit of the forest or well above i up 10 about 13,000°,

They nsunlly place their nests in precipitous rocky ground,

'i.i;hrql.' feed to a large extent on small voles. The ery iz a lond mewing
call,

IT4.  Acclpiter nisus melanochistus. The Indian Sparrow Hawl,

This hawk is not uncemmon in Kaskmir at all elevations up to about 11,0007,
A pair was alse observed at Khalatze on the Indus, at 9.500° in Ladakl,
They breed in Kashmir.

175, Falco peregrinus calidus, ‘T'he Siberian Perecrine.
_ Oceasionally seen in Kashmir in the cold weather. A single bird was seen
in the Indus Valley, Ladakh at 13,500°, [t had captured a chongh,  “I'his was
early in July,

[T, Falco subbotea subboteo. The European Hobby,

With the exception of the Kestrel this is the commonest faleon securring in
Kashmir. It is found in the main valley as well as on the hills and mountains,
and on rocky mountain sides as well as in rather open forest, It is also found
in Ladakh where it is not rare.

July is the month when nidification takes place. The nest is placed faivly
high upin a tree, A nest found in the Indus Valley at 10,500° above Cha

.was in a poplar grove., The nest was incomplete in June, A second vest ar
kargil 8,000° in Ladakh wus also in a poplar tree, in the nest of a earrion
crow from which I had previously (in May) removed the epgs. On August 4,
it contained three youngin down, A third nest was half-way up 2 sproce i
stnnding on an island in the Lidar River near Pahlgam at 7,000, 1: containe:d
3 fresh eres on Augnst which resemble kestrel cpgs in colour, A fourth
nest was at the top of a silver fir In Gulmarg, in July. The average measore
ment of 3 eggs is 39°5 by 31'5.

177. Falco tinnunculuz. ‘I'he Kestrel.

A kestrel, possibly the Indian Kestrel, is common throughont Kashmir at all
slevations from 3,000° up to at least 14,0007,

They breed on rocky cliffs,

A Lkestrel, possibly the same species, is found throughout Ladakh up o
16,000, They are commnton in Leh where they buiid in poplar trees, Two
nesis taken in the first week of June contained 4 fresh eges in each, rather paler
in marking than those of the European kestrel,

They vary in length from 41'2 to 38'7 and in breadth from 33'8to 30, The
average of 7 eges belng 4000 by 323,

178. Columba livia iotermedia. ‘T'he Indian Blue Kock Pigeon,

Common in the Kashmir Valley, as well as in the lower and upper hills, up
to about 9,000°. They are chiefly found on the lower rocky hills, where they
hreed from May to August. Their eggs average about 39:8 by 23-0.

179. Columba livia neglects. Hume's Blue Rock Pigeon.

Common in Ladakh, in the Indus, Shyok and their side valleys up to about
11,000 They are chiefly to be scen in and around cultivation, where they often
nssociate in large flocks, mixed with the bloe hill pigeon and occasionally also
with the snow ?igi.-m.

They breed in rocks and ruined buildings. A nest in the Basgu roined Fort
in the Indus Valley at 10,500°. Contained a single fresh egg on May 11 and
another single g in the same nest on July 23,

Thise eges averaged 4006 by 28°5,



! JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXXTI

180,  Columba rupesiris turkestanicn.  'le Indian Blue Hill Pigeon.

This i the higiclevel plgeon found throughout Ladakh, ineluding the Drus
and  Surg Valleys at clevations  of from 10,0007 1o 16,0007, “IL‘!" Irequent
rocky, previpiions wronnd, but often come down Lo fl.:"l.‘d.l _1|1 the fields or aniong
91.;_1111;- eround by streams,  They were observed drinking the brackish water
of the Tsomorin Luke. e

They breed in holes in rocky cliffs, caves, ete., anil Eir.‘\'l..'r:'ﬂ l:lfl nests were seen
wear the Tsomoriri and Tsokar Lakes in Rupshu at 15,500°. ‘These pests were
solitary, and fairly easily necessible. They are probably rather late breeders,
a3 no e were seen in June. :

181. Columba feuconotn leuconpta, The Snow Pigeon.

Phis is o common bird in the higher hills and  valleys of Kashmir, belag
fannid to o less extent in the eastern slopes of the Himalayas, towards Ladakh,
at the kead of the Dras and Sura Valleys, They ure generally to be seen in
amall flocks fecdi siopes, among rocks below the snow-line,

They breed in rock oiten near rivers and siteams  between abont
10,0007 and 15,0007,

orlenialls meena. Tuartle Dove,

182, Streplopelia
This is
mountai
slen 1o
g well
The & 85
trees or dense bush 1
Egga nverage 3235 by 22°0.

i oi the slopes of the
10,000 a few are
i the Indos Valley

e Hi i Rane
s, where they also b
Anpust, Neos are bailt in smwall
roat no great height from the oronnd.

183. Streptopelin decaocto decascio. “T'he Indian Ring Dove.

Very numernus in the Valley of Kasliniir being found also up the side valleys
to about 6,500 only. This species is not found in Ladakh, except on migra-
tion. A party of about 10 birds was seen at Dras 10,000 on May 2, but they
move evidently only on passage.

They breed in the Valley at 5,000° in May and Jane, the nests bieng placed in
smiall trees or large bnshes,

The exgs avernge 30°2 by 23°4.

184. Syrrhaptes tibetanug. The Tibetan Sand Grouse,

This species is found in the stony sandy desert areas in the higher parts of
Ladakh. They were miet with by the writer only in Rupsha near the "T'somoriri
Lake where a pair of freshly hatehed chicks in down were fonnd on June 18,

About 10 pairs of these hirds frequented the stony Tevel plain at the south end
of the Iake, but no eges were discovered.

185. Calreus wallichii. ‘The Cheer Pheasant.

This is rather a local bind in Kashmir, not being fonnd in the main Valley,
bt is believed to be not uneommon towards the Kishenganga and on the outer
slopes of the Pir Panial Range.,

186, Lophophoros impejanus. The Monal,

This handgome pheasant is fonnd  generally  distributed on the monntains
surronnding the Kashmir Valley, in summer between 8,000 and 11,000°. They
are not cummon, except in the less frequented  parts, e, the Kishangangn
Valley, the Wardwan Valley, ete,

Young jnst able to fly were scen with their parents above Hattal (9,000°) in
the Sind Valley on June 2,

187, Pucrasia macrolopha biddulphl. The Kashmir Koklas.

Generally distributed but not very numerous in the big fir forests of north
Kashmir. ‘T'hey are chiefly found hetween 7,000° and 10,0007 'l‘I.'avzw';'r:mr"n:.-.rm'I
of the male bird is similar to that of the common koklas. This latter bird is
sairl 1o be found in South Kashmir,
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188, Uennmus hamillonil. The While-crested Kalij,

This pheasant 15 net found i the main valley of Kashmir nor on the
surrenndiog hills, 1t oceurs however in South Kashmie and on the outer lowet
slopes of the Pir Panial,

189. Alectoris graeca chukar.  'Uhe Chukor,

Extremely common on the lower slopes of the hills bordering on the main
valley, amd found up to at least 11,0007, They aflordl excellent shooting in the
enld weather months.

Breeding commences early in April.  About 12 or 13 epes are usually Inid
utider i rock or bush oftén on o steep motminin slope, and generally well
voncealed. Iaid at intervals of 45 hours, In one nest 21 eres were
property of two ben hivds !

Eges as follows :—L., JE-3XS10, 5., 379280, B, 44-4X32 0,
N 42X reTage, 58 eros, 42013007,

190.  Alecloris gracca pallescens. The Northern Chukor.
This ehukor takes the ploce of the common chukor in the drier porlions
adakh proper, and is found at elevations of from 9,000° to 14,0007 mor
especially in the neighbourbood of cultivation. A pair of birds shot nea
weighed respectively 131 and 14 ounces, the male being the heavier bi

A mest concealed at the base of a dwarf berberis bush pear Khardong
Fass at 13,000° on the Shyok sid= of the Khardong Pass in Ladakh was dis-
covered on July 22, It contained 12 pearly fresh epps, indistinpoishable
from those of the common chukor,

They measure :—

Lo ¥54X314. 8., 43135009, B, 444X306. N, 43433500,  Avernge

of 12 eggs, 442 b 31°0.

BT

191. Francolinus francolinus asiz. The Northern Indinn Black Partridge.

Not found in the Valley of Kashmir but occurs in the JThelum Valley below
Uri and on the outer lower slopes of the Pir Paajal Range.

192, Francolious pondicerianus. The Grey Partridge.
Not found in the valley of Kashmir, oceurs in the plains and foothills only,

193, Perdix hodgzonie hodgsonie. The Tibetan Partridge.

Found at high elevations, 14,000° to 17,000 in Ladakh, bat is local and rave.
It is not uncommeon in Rupshu, especially from the Polokonka Pass down the
Fuga Valley, and also towards Hanle. It is found on rocky hillsides,
eapecially in patches of caragana serab,

194. Tetraogallus himalayenis himalayensis. The Himalayan Snow-Cock,

This large, handsome bird is found at high elevations throughout the
mountains of Eashmir incloding the Pir Panjal Range. I'n Kashmir proper it
i= found from 12,000° up to the snow line, and frequents open rocky or grassy
slﬂp&;ﬂ:lhﬂru the tree limit. It is also found in Ladakh especially Western
Ladakh.

They are noisy and pugnacious birds in the spring. The call of the cock
bird is of two kinds: {1} A clear whistle repeated 3 or 4 times at regular
intervals of about a second, the notes rising in the scale so that the dth or last
note is an octave abave the first, (2] A ery beginning with kuk, kek, which
is repeated about a dozen times, gradually quickening and also rising in the
scale until the last high pitched notes follow each other so rapidly as 1o
remind one of the acceleration of a ping-pong ball.

Two lots of eggs were bronght to the writer from the bills above Leh at
about 4,000°. They consisted of 7 slichtly incubated eggs probably a full
cluteh, and two fresh eggs.

In the first 1ot the ground colour is cafe-au-lait, spotted and speckled all gver
with chocolate markings. In the second lot the ground colour is a dull pale
green, and these are marked with pale pinkich brown.

The eges vary in length from 71°0 to 62'5 and in breadth from 47°5 to 45°0,
the average of one cluich being 70°7 by 472 and of the other 656 by 4641,

19 ’
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195. Tetraogallus tibetanus Ubetanus. "The Ladakh Snow-Cock.

Oecurs in Bastern and Suuthern Ladakh at even higher elevatlons tn the
last specles, which it much resembles eenetally in Its mode of Lifc and halits,

196, Rallus aquaticus aquaticus.  The Water Rail.

_Cmumnn throughoul the sunmer mwonths and possibly resident In Kashmir.
It is found thronghout all the extensive jheels such ns Hokar Sar, Avchial Lake
ete.  They call chiefly in the early morning, a curious cry somewhat remindin
one of the squeal of & small pig. They are extremely shy and wary ke i
to long grass and reeds standing in shallow water, 3 W

They hreed throughout June, July and August, 6 to 8 eggs being laid in 2
nest composed of reed-leaves on the ground in a swamp well concenled fi
standing grass and water plants. :

The birds are difficult to flush ad specimens are therefore diMicult
abtain.

The epps are pale
enil, with pinkish b

I3 34 (Y9 2

TSR i M., d3ese 2350 by

Iy spotted—chicy at the brogd

: of M epes 36°3

A

1 Baillon's Crake.
» of Kashmirv, heing {

197. Porzana pusiila pusiiia.
This is a common bind inthe Va
suinmer months in all the
more frequently heard than seen,
tion, and one that iz flushed with di ¥ ne oeeasion,
for nezts of this bird, one was seen running through the grass af tho W
feet and was mistaken for a rat. It was captured in the hand with some
difficulty.
Nests zre placed on the ground, in a swamp, well concealed in compara
tively short grass anil dwarf rushes, efe.
From Rve to eight ewgs are usually laid from May to Angust which are dull
greenish brown in ground, mottled with dusky brown on markings,
They measare i—
Lo o 33210 B. .. 2873 215)Average of 52 egos, 284
8. .. 20002 20°5 N, ... 20w 102 by 2006,

108. Amaurornig fuscus bakeri. The Northern Ruddy Crake.

This species is even commaoner than the last being found in paddy fields as
well as in swamps. In its skulking habit il resembles Marsawa. Breeding
commetiees in June, but July and August are the chief months.

Nests are composed of dry grass and tine leaves of aguatic plants placed on
the ground among grass, reeds or rice plants.

Six to 9 egs are laid which are pale cafe-an-lait spotted all over chiefly
arthe broad end with pinkish-hrown and pale purplish-urey markings.

Eggs measure .—

L. . 304X M0 B. ... 32:0 X 245 | Average (92 eggs), 326
8. ... 296X 26 N. ... 26X 26 byids

109, Gablinuis chloropus parvifrens, ‘The Indian Moorhen.

Very common on all the lakes and larger jhils in the main valley, especially
where beds of bulrushes abound, as in the Dal and Anchar Lakes.

In their habits they do not differ from the common moorhen of Europe,

Hreeding commences in May and extends on into July. Eight or § eggs are
sommonly laid, but occasionally as many as 12, They resemble those of
the Western Moorhen.

The nest is composed of a mass of bulrush leaves and is plaved in dense

atches of standing bulrushes, about a foot above the level of the water,

gy messurenients ire as follows i—
L AFR M ArA B, .. #W8X 329 }Artmgu (7] ewws), 41°4
g o 3T w280 N. .. 390X 274) by 26

{ A pigmy egg measures 225 ¥ 18:5)

300, Fulice atra atra. 'T'he Common Conol,
Not uncommon on the lakes and jhils of the main valley, but not nearly
<0 numerons as the Moorhen, A nest of the usual type was found in rushes on
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the Anchar Lake on May 20 It contained 5 cges which measure (average)
52-4 by 35°0. 3 WEEE
201. Porphyrio poliocephalus poliocephalus.  The Purple Coot,
A rare bind in K:Lsh:!m'r, but o few are gsually W be found in the Anchar aod
doubtless other lakes in the valley, They undoubtedly breed in Koshmir hut
1 have not seen o nest.

202. Megalornls aigricoltis. The Block-necked Crane.,
! gh - elevations wherever the condilions
were seen early in June near the Tsokar Lake
noRr 2 pair near the Tsomorr Lake at the same eleva-
tion in the 1 June. They did oot appear to be breeding then.
Later in the t weel of July several pairs were seen i
Shushal at 14,000° east of the Indus, bot 0o nests were s
birds, They undoubtedly brecd in these swamps, bul ex
unable to psceriain

The call of these birds is trumpet-like and resembles that of the Sorus Crane.

are suitable,
in Enpshn at

The Pheasant-

203. Hwdrophasianus chirurgus.

Fairly common throughout the
weedy lakes in the main valley,
The cry of the bird is lond and pecull

EBreeding commences in May and con
in number bat sgmetimes only 3,
brown colour,

The nezt iz aslight accumulation of aguatic plant slems, placed in omong
floating plants, the eges being only fust above the water level.

Epgs measure 1 —

o B0 28T B. ... 362X 288 Avarnge (14 crps), 372
B. . IEOX B0 M. 36°6 ¥ 264 by ZiE.

andl of a dark olive-

204. Lobivanel'us indicus indicus. The Red-wattled Lapwing.

The * Did-he-do-it * is not & common bird in Kashmir, butit is found
pecastonally in the main and larger side valleys up to about 6,000°.

A nest found pear Shalabug in damp waste land contained four fresh ewws
un May 25. The average measurement of these eges is 420 by 311,

205, Vanelluz vanellus. The Peewit.
A nob every common winter visitor, found in the neighbourhoud of wet
wround in the main valley.

206, Charadrius mongolus afrifrons. The Central Asian Lesser Sand-Plover.,

This pretty little plover is not uncommon in Seuth and East Ladakh in
symmer between 13,0007 and 15,500, They are found near lakes and streams
as well as  along the Indus  River, and ore very partial to stony or sandy
plains provided water is not too far away. :

The note of this bird is a peculiar one, a vibrating call, reminiscent of the
note of the lec-bird (Caprimudgns indicus).

These birds were found breeding in Bupshu near the Tsokar and Tsomoriri
Lakes (about 15,000°.) On the Indus at 13,000° between the Indus and
Shushat at 14,000° to 14,500° and along the Panghoog Lake at 14,000° . They were
alsa found breeding in the upper portion of the Suri Valley at about 13,0007,

Egg laying commences about the middle of June and continues to the

middle of July. : ! )
Three eggs only are laid in o slight depression scraped in the sand anlong

stones or shringle. i

The nest or rather nest cavity, for there is no nest, is very difficult to locate,
"I'he parent hird if disturbed by the approach of & man when incubating, gets
up off the eges very guictly and a!mkﬁ away with lowered head after the
manner of many other plovers, When returning toits eggs the approach is
made very cautiously, and great care is necessary, even with the aid of o
pair of field glasses, not to lose 3igh:_ of the bird in the streteh of sand and
stones among which it moves in a series of short mins.
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Phe emes are stghtly pyriform and without gloss.  The ground colour s
cafd-au-lail, sometimes with a distinet warm tinge, speckled more or less all
over with dark brown markings.

Corgrs vary in length from 358°2 to 35-4 and in breadth from 272 w 256, th
average of 12 eges being 3607 by 26°3,

207. Charadrius dobius jerdoni.  Jerdon's Little Ringed Plover,

t vervy common in Kashmir, buat found by some of the larger streoi
where they enter the valley. A nest with four fresh eggs was found by th
Sind River near Ganderbal (5,000°) on sandy, shringly ground on Moy
They also breed earlier than this, as on the same date a lully fledged young
bird was observed.

The eges are drab or pale khaki in ground foely speckled with very dark
brown, They measure {average of 8 eggs), 2659 X 215,

208, Himantopus himantspus himantopus. The Black-Winged Stilt,

This bird is not comi ! Y il its distribution
local,  The only plac pecies Wis I sWilpy
ground near the t undoubtedly oceur in
other parts of the valley.

They breed in the swunps in the valley.

209. [Ibidochyvachus struthersi. The Ibis Bill.

some of the larger rivers of Kashmir
t stony, sandy shores apd especially

t sturbed, a rather shrill mournful cry, something
resembling that of the green shank.

They breed on stony, sandy islands often difficult of access in the summer,
owing to the swollen condition of all streams from the melting snow, They
were obeerced breeding on the Sind and Lidar Rivers at from 7,000° to 5,000°
and again on the Ladakh sid= of the Himalayas in the Surn Valley from 9,000
to nearly 12,000°.

Eggs, usually 4in pumber, are laid in May and June on islands of sand,
shingle and stones, with or without bushes of tamarisk, etc. The exgs are
large for the bird, broad ovals, the ground colour being drab grey, and they
are spotted and speckled, chiefly towards the broad end, with dark brown,

The eggs are laid in a slight depression in the sand, excavated by Lhe
parent bird, among stones or shingle. The nest cavity, in one instance, was
found completely surrounded with hundreds of small stones, the size of o
small split pea.

Two egws found in the Lidar River (a full cluteh) vn June 14 (probably
a second nest, the first having been destroved by a flood) messure 4005 X 386
and 52:0 3 350 respectively.

210. Tringa bypoleuca. The Common Sandpiper.

Common in Kashmir throughout the summer months breeding up all the
shief streams and rivers, and espeeially in the Sind and Lidar, between 6,000°
and 9,000°. They also breed on the Ladakh side of the Himalayan Range
in the Dras and Surn River beds from 9,000° Lo 11,0007 .

Eges are laid during May and June ehiely on low Islands in mid-stream,
especially such as bear low shrubby veretation of tamarisk, cOArse Eross
wild indigo, ele.  Nests are compaosed of dry leaves and griss iul‘apcd together
in a depression ander the shelter of some small tamarisk or indigofera bush
and are well concealed.,

Eys, o in number, arc pyriform and slightly glossy, creiany white, spotted
chiefly at the broad end with reddish-brown and sepia markings.

They measure ;—L., 373 ) 2506, 5., I3 X 252 B, 3555207, W, 325X
22

Average of 16 egas, 3573 X 2600,

211, Tringa glareola. The Wood Sandpiper.

A fairly common winter visitor to the Valley of Kashmir.

212. Tringa ochropus.

Seen cheifiy on the spring and autumn migrotion, beth in Kashmir and
Ladakh. They apparently return very early from their breeding haunts, birds
huving Deen poted in the Sury Valley at 12,0007 as early @ July 15,

gnd Western Ladakh.
islands.  They emit when di
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213. Tringa totanus curhinus, The Eastern Redshanl.

A ot UNCenLnon winter visitor in the Valley of Kashimir, breedine o
Ladakh in swamps at from 15,0000 to 15,0007, ”

They are wild almi wiry birds and their nests which are eenerally placed o
tussocks of grass ino swamp are ditfienlt to lecaie. '

They were found brecding by the Tsokar Loke and in the Poga Valley, o
15,0007 and 14,000° respectively, in Rupshu,  Also in the extensive SWILIL X
near Shushal, at FLO0O" and in the Rungdom swamps ot 13,0007 i the Surn
Valley.

Egps both fresl

: # I incubated, were taken in the first week of July nens
Shoskal, and fre )

hatehed voung in down were alse seen,  BEogs are
elongated, glosy, pale yellowish café-nu-lalt, marked
with dar { fat the broad end.

I'hey VAT length from 4849 to 439 and in brewdth frow 33:0 to 312, the
wverage of & efos 46°1 by 318

214. Tringa nehularia,  “The Greenshank,

A nol uneonumen winter vigitor to the main valley.
215. Philomachus pugnax. The Baff and Reeve,

A regular winter visitor but rather rare.

216 Erolir temminckii. Temmi 5 Stint,

A small party met with by the Indng River in Ladakh in May ot 11,000",

217. Erolia minuix.
Oecasionally seen in small par
Waulir Lake in autumn and winter,

mud fats by the Jhelum Hiver and

216. Scolopax rusticola rusticols. The Woord-Cock.

A resident in Kashmir but not so common as in Kalu and Garliwad.

In the summer they are found in fir and mixed forest, chicfy on northern
aspects;, both on the Pir Panjal add Himalayan Ranges, ill![.t‘.ipl-"&-']'nﬂv the
former and also in the Kishanganga Valley. g

They breed in June and July at from 85,0000 to. 10,0007, A nest near
Gulmurg was in silver fir forest among dead leaves, etc., in the shelter of
skimmia bush, It contained 5 incubated egos on July 20,

Eggs are dull whitish in ground marked with large pale reddish-brown and
vrey blotches.

The avernge of 5 egrs is 409355,

219. (Gallinago gallinago gallinage. ‘The Fantail Snipe.

Thiz is mainly & bird of passage, belng found in Fairly large, bt varying,
numbers, in the main valley in the enrly spring and late autumn, o cértain
number of birds remaining to Dreed. By Apnl and caly May Brds may be
seen f drumming ' over the marshes around the Hokra Jhil, which is caretully
preserved, :

Fresh eggs, four in number, may be found in these swamps from the middle
"[. l!-.[:l:.', They are pale greenish-buff in ground, more or less richly muarked
witiv umber brown and grey spots and Wotches., Egpps sive the followin
Icasurelents i— i

L 390X27°2. 5., 357X256. B., 36:5X27°7, N., 3HEX25Y faverage, 20
eprws), 371263, =

I20. Lymnpocriples minima. ‘Ihe Jack Snoipe,
A fairly common winler visitor,

2Il. Rostralula beaghalensis benghalensis.  The Painted Snipe,

This species is common and resident in the swamps of the main v
They are found breeding in the Hokra Jhil along with I:]m COnInon .l.uipl:-.l“ej-I

They chiefly breed in May, the nest being placed in similar situations to tha
of the common snipe. Although the bird is larger than the common Snipe
its cags are decidedly smaller.  They are yellowish in ground boldly and
heavily marked with dark brown almost black blotches, and are glossy,
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T'hey memsure (—
L., SFOM252 &, 350w B, S5EMATZ. N, Jddx 2o Averuge, 43
epws, 5253,

221, Larws ridibundos ridibundus.  "Uhe Black-headed Giwll.
A common winter visitor in the valley, especially in the vicinity of the Wular
Lake,

223, Larus bruonlcephalns,  The HBrown-headed Gull,

This wull is cceasionally seen in the Valley of Koshmir as aoculd weatlicl
visitor. In the spring they leave for higher altitudes and in summer they are
found breeding in coloniesin Ladukb by (he salt lakes.  In Rupshal, Ly
Teokar npd Tsomoriri Lakes they are fairly numerons, but no eges had Been
laid up to June 21st, but judgiog irom the bebaviour of the birds, they
were then about to commence breeding. The ery of Lhese birds on their
breeding grounds is very like that of the jungle crow,

A few hirds were seen near the Pangong Lake in July but no breeding colony
was et with,

224. Chlldooias lcucoparcia §
Exceedingly com
jhuils s Val
commences o
Two or three eg
of the stems of wat
plants. The nest
the eges are usually oa
Two o three egos co
once been found in «
juint property of two hen

rorg Were evidently the

Vit &l d colont to 4 wrel
extent. Theyare, in ground, u 1y some shade of vellowish-brown or pale
wreen, marked chiefly in a zone at the large end with deep Lrown chocolale
brown or purplish sepin spots. The eggs are collected in large nitm bers
by the villagers and sold to the European visitors in Srinagar as * Plovers '
eres |

Pees measure as follows 1—

L., #18X27-0. 5., 328267, H., 382203, N.. 338X2Fd. Average
{72 eaps), 370274,

223. Sterna hirundo,

A tern which is either 5. A Advunde or 8. k. fbetann was seen fairly
frequently by the Tsomoriri Lake in Rupshu, ot Puaa, on the Indus and along
the Panyong Lake between 13,000° and 15,000°.  This was in June and July.
They were also seen in July on the upper reaches of the Suru river at aboul
13,0007, They evidently breed in all these localities, bul no nests were scen.

216. Phalacrocorax carbo simensis. ‘I'he Indian Large Cormorant.

Commnon in the lakes and larger ihils in the Valley of Kashmir, Prolably
resident.

227. Plegadis falcinellus iafcinellus. Phe Glossy 1hbis.

A solitary bird was seen feeding by the Dras River, near Dras, at 10,000° on
May 3. It was evidently a straguler

278, Ardea cigerea cincren.  The Common Grey Heron,

Very common acd resident in the Valley of Kashmir, being found near all
the lakes and larger jhils, and penetrating up the larger side valleys, e.g. the
Lidar up to about 7,000°.

They breed in colonies in the 'argest und most inaccessible chenar trees.
Breedine commences in Marci, at which time many fresh eggs may be jound
lying broken below the trees in which they are nesting. Possibly these egus
are ejected in the strugele for nesting sites.

229. Ardeola grayi. The Indian Pond Heron,
This bird islocally common, e.g. oo the Anchar Lake where they are resident.
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They breed in May in the willows around the cilges of the lake, vsunlly in
amall eolonies,

Four or five egws dre laid, which are Dlue aned wloss]ess.

Egps measure ;—

Lo oo #0OX 206 L L 361X S ) Average (27 epus), 380 by

8, .. 356202 N, .. 350 TD 274 :

230. Nyclicorax nycticorax nycticorax The Nisin Heron,

Very common in the lakes and lnrger ihils in Kazhmir,

They breed i large colonies, either alone or in company with the wrey
Heron, in May, Iwing 4 egos similar in colour to those of the pond heron,

They measure :—

| RS . Ll e L Bi o AR st Average (I8 eowa), 1005 |

=, 67 X 533, N. i) 3 328 S8

231, lxobrychus minuwtus minotos, The Little Bittern,

Extremely common in the beds of bulrushes in the Bal el other Yakes
andl jhils in the valley.

They breed throughout May and June i the bulrash beds, which =i
i water about 2 feet deep.  The nests are composed of the leaves of the 1
and are attached to the rushes about a foot above the water level,  FPron
a o ¥ eges are Iaid which are rather elliptical in shape, pure white s
vlossless,

They meastire 1 —

e JTE M T

= g2 3 25T N.

i var o

73 cwrs), 5405 fwy

231  Botaurus stellaris stellaris. I
Thiz iz not a common bird in Kashmir but it soong
more extensive regd beds ¢, near Shalabuw,
they had foend the nest and epos on severnl oo 1 it
the bird does breed in the vallev though 1 failed to Fnd o nest,

(BT

233. Anser amser. The Grey Lap Goose,
Visits the Kashmir Valley in winter in huge flocks.

234. Anser albifrons albifrons. ‘The White-fronted Goose,
Also a winter visitor to Kashmir, bnt not usually common

235. Anser indicus. The Bar-headed Ganse.

Thiz small oose is found in fairly large numbers in Ladakh o CTHIRRITE]
where they breed between 12,0007 and 15,0007 Egwrs are Iald from the last
week in May to the first week in June. They were found breeding near the
Tsokur and Tsomoriri Lakes in Rupshu af 15 000° elevation between the
June 8 mnd 21. A colony of I3 pairs had nest: on a silt island  in the
‘somaoriri lnke. T'he pests were in slight depressions scraped in the silt or
37 or 4" above the water level and were not concealed, the island Deing
absolutely devoid of vegetation. :

Six appears to be the maximom full cluteh. The eges are large for the gize
of the bind ; a gooze shot from the nest weighing 41 1bs, and her 6 eres, M
ounces !

They are rather clongated ovals, pale creamy white where fresh, hut
becoming much discoloured as incubation proceeds. When islands are not
available as nesting sites, these birds will lay on rocky cliffs. One such ness
was found in a deserted raven’s nest on a vertical ¢liff near the Tsokar Lake,
In every case the eges are surrounded or covered with down,

Other brﬂi.'di'ﬂg localities noticed were the Indusg River nems Nimun Mut
(13,500° ) and a small swampy lake near Shushal at 14 ",

Egg measurements give the following fignres :—

In length, from 572 10 72°3.  In breadth from 585 to 51°2.

Average 47 egus, 526 by 55°3,

23b. Casarca ferrugines. The Brahminy Duck.

A not very common winter visitor to Kashmir, retiring 1o Southern and
Eastern Ladakh in summer to breed, Fairly large numbers were fonmd
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breeding in the hills in Rupshu arennd the Tsokar and Taomoriri Lakes, as
well ns ay Pog.

Breeding comanencoes carly in May, ducklings being first olserved on the
water on June 12.

Nests ate usually at a considerable distance from the water, in holes in the
rocky hillside or among bonlders, on rocky clifis.  The young ducklings are
brought down to the water by their parents as soon as they are hatched.
They appear to bring them down two at 4 time, for on ope oceasion 1 saw
a pair tly down itom the pills and alight on the water and then noticed they
it 2 dueklings with them. 1 did not unfortunately see how the transporta-
tion was effected.

When at Puga, in Rupsha, where there are hot springs and sulphur aml
horax deposits, [ saw many families of these ducklings running about among
the seamps=. They were ol various ages—some very voung, others fully 2 or 3
weeks old, but none conld fiv. This w o June 36, The maximon: number
of Aueklings in one family was 5, { o were fonnd.

237. Anas platyrhyncha platyrhyncha. The Malland.

One of the commoner ducks which visit Kashmir in the winter, A lair num-
per of birds remain in Kastmir to breed,

Breeding commences about the mitddle of April and [resh cgos may b
found throunghont April and May. s 4

The nest is nsually well concealed in resds or rnshes—as many as 12 ewgs are
1iid which are very pale greenish * khaki® in eolonr, : =

They measure 1—

L. S 30 42:2 8., 55:2 X 412, B, 583 X 124, N,, 55:2 o 392, Averag
{11 ezos) 56°3 by 41'3. )

238, Chanlelasmus streperus. The Gadwall,
A falrly common winter visitor, #

239. Mareca penclope. The Wigeon.

Alsp fairly common in winter.

240. Querguedula querquedula. The Garganey.

Common on the spring and autumn migrations,

741, Neition crecea crecca.  The Common Teal,

Very numerous throoghout the winter months. A [ew are necasionally seen
also in summer and possibly they may varvely breed in the valley. These are
probably * pricked * birds.

242. Dafila acuta. The Pintail.
Common. on the spring and antumn migrations, A few hirds remain
throughout the winter.

243. Spaiula clypeata. The Shoveller,

Fairly common in the winter,

244. Marmaronelta angustirestriz. The Marbled Duck.

Rather o rare winter visitor. 1 have only seen two birds shot in three years,

245. Netla rufina.  The Red-crested Pochard,
Common it winter.

246. Nyroca ferina ferina. The Dunbird.

Fairly common in winter,

247. Nyroca marila marlla. The Scaup,

A rare winter visitor,

248, Nyroca rufa rufe. The White-eyed Pachard.

Common and resident, Breeding commences in May, and f
bl resh e ay
be found thronghout May and June, ‘The nest is placed on or near thLe-gE:nn::E]
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n dense reeds, grass or bulrushes and is well concealed,  About 11 egps is the
full cluteh, Thev are coloured a rather warm cali
Egp measurements are as follows (— ]
Lo, S22 306, S, 07 X 363, B, 527 % 3re. M., 400 % 3547
Average (27 eges), 5005 by 364,

49, Nyvroca fuliguin.  The Tualted
Nt uncommon an the sbring migrat
250. Glanclonetta clinguls clangole, “I'he Golden-eve,
A rare winter visitor.

251. Erismatura feucocsphnle. The Stiff-tailed Duck.
Mot common but a regul i

252, Merguz albelivs. The Smew,
Not common, but ocensionatl
Colonel Warnd found them hree

finter months on the W
koriverin Ladakh.

253. Merganser merganse

Cecasionally seen in Kas
it breeds on the Indos river and
Pangong lake in June,

) itor to Ladak
Rupshu, as well a3 nens the

+1

254. Podiceps crisiatus eristatus. The

BEare in Kashmir (I have sees one
in a colony by Col. Meinertzhagen by th
{Ladakh}.

real Crested Grebe.
i t). They were found breeding
Psokar Lake at 15,0000 in Rupshn

255. Podiceps ruficollis albipennis. The Indian Little Grebe,

Very common  throughout the Kashmir Valley in jhils and reedy lakes in
summer. Not nearly so numerous in winter,

Ereeding commences from early May and continues till July., From 4 to
cgs are laid which are pure white the day they are laid, but they very rapidly
become siwined, but not uniformly a dirty hrown, occasionally they may even
beeome a deep chocolate.

'I'he eggs are laid on a floating mass of decaying vegetable matter collected
hy the birds, and the eggs are only raised an inch or so above the water,
When the pareat bird leaves the nest she covers the egps with a portion of the
nest matenal,

Eggs give the following measurements (—

L., 388 260, 8., 343 % 251, B., 2635 23, N, 38w 232
Average (32 cggs), 366 by 251,
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to it. But 1 b a o
freala from elzewhere and they alse werg
fnr s fecundity iz conceried Ldwaa acioninalea
a0 presents the s s Lrners fulooli.

v fnfeole seems ooattain sexpai maturity in about ten months. Itis
tely known how many times an individunl breeds during its lifetime,
1 il out this, two difficulties were experienced,  One was thint
the pxnet duritios ife of individuals could not be definitely ascertained, for
the adult individuals could not be kept alive in the aguaria for over five or six
sranths spite of all possible care bestowed on them. Young individuals
hatched from the eges could however e kept alive much longer. But from
ohservations made on the rate of growih of the individuals, on the sie attained
i venr by mdividuals kept ondes naturnl conditions in open surroundings,
angd judging from the maximum size attained by individuals we may asign
this species of Limnaa threr venrs as the duration of life, On the strength of
v obeervations, 1 can confidently asser. that il is more thon two years,

The other difficolly wis that of pscertnaning the exact breeding season, |
couldl collect exes at all times of the yeur, Al first it seemed s thoogh the
cpecies was bresting tight throngh. Bat | kept the individuals izolated in the
tnboratory aad abserved that they brecd for abonut [our o five months,  Inedi-
viduals 1oy exgs in abundance for o time mnd then gradoally cense their
breeding, Uhat egpes are foand in abundance at all times of the year is to be
explained as due to different sels of individoals reaching sexual maturity a
different periods of the year, and taus some individuals or other in a tank
are found hresding tight through.  We canpot therelore speak of any definite
hreiding season for this species of Livepeew. The individuals of the species
have eaeh their own breeding period of life, but there seems to be o breeding
sesannl for Lhe species as o whole. :

Limiraea is of cotrse oviparons like: the majority of Mollusea.  An individug)
whoul to lay eges attaches itself by if= foot to o Teaf, or in the aguariom, to the
wall of theaguariom. 1t remains steady for o short while and as the mass of
cies embedded i the jellyv-like substanes issues out, the animal recedes very
Jowle. I takes abont twenty to twenty-five minutes for an animal to Iny o
hatel of about 120 eggs.

|.-|. ns of L4

11 TOT S0 T1C

i From a paper read before the Indian Science Congress (1927) held at Lahore,
£ My thanks sdre due to Major Seymour sewell and Dr. . 5, Ruo for the
Llentification of species:

L
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The eggs are laid as indicated above in capsules embedded oo fellv-like
yelatinons substanee.  "This jellv is more abundant than in the cise of ope
mitsses of Sedoplanortis exnstus and the eer capanles are unlike thise of S
Hlawortes exnsfus in not being tough.  Each batel: of eres contains usually
three or four rows of oval epgs capsules.  The cow masses are Jaid on some
substratum like leaves, stones, shells of other Mofltwsca like Vivipara, £ila
glodose, ete.  The length of the bateh varies acvording to the number of eees,
I have often come across Datches nearly 27 long.  The average number of erpes
in o bateh is about thirtv-twao,

For obgervations on thelr fecundity, | kept o number of individoals iselated
The statisties for the frequency of laying ees and for the variation in the
number comprising & batch are given in the end. 1t will be sufficient bere to
refer simply to the general featare of the fecundity of Limraa futeala.

(1) Average frequency of laying eres per individual s =—Onee I fwo days,
(2) Averape number of egos individuals per batch - —Thirty-two,

Generndly speaking an individual under normal conditions lavs eres obee in
about two to three days, sometimes more frequently, sometiimes with recsaly
In the course of about three months an individeal could lav gz many &
seven batches. The averape number of erus per bateh for this imdivids
thirty-four,

Mr. Ramanan * speaking of the Madras specinens
lajql ones ina fortnight. Professor 1. A. Thomson® sp
siys, *the epgs are Inid through the summer ar
thirty to water weed, each clump being surr
about an jnch long. . . . Thev hatch out i vt
Limernera Infeola of Tirupati differs in these respeet
cousin but also from the Madrns cne, for in the
eggs hatch ont in about ten davs and the egues are aid thr

The number of ergs in the suceessive batches laid by
nately rises and falls—(s¥de statement and the craph,
example a large number of eggs, say filty in number, are laidin a batch, the
number in the next batch will be something less; and after one to threc
batches it osually goes up again, only to fall again,  Below are noted the
number of the ¢ges in the successive batches laid by an individual. More or
less the same phenomenon has heen noted in a large number of individuals,

noclumps of abong
urved wass of jelly
It is5 cvident tha:
from itz Hrtisi
er vonzideral

Batch No. No. of erirs Eatch No. No. of egus
1 39 14 28
] 5 I5 ]
3 39 16 21
4 20 17 30
o 60 15 a0
H 39 14 42
7 45 ) 2n
= 24 21 an
1) Al oA 16

10 33 23 23
11 21 | 2
12 35 25 14
13 52

Another feature worth noting aml which hos been abscrved in some of the
individuals examined, is that with the increase in the number of batehes il

L Now-marine Mollusca of Madras and fs Vieinity by V. V. Rumanan
(1800}, Premier Press, Madras,

2 The New Nalwral History, by I. A Thowpson. poce 906 {1926), Trsuroe
Newnes, Ltd., Lendon,
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h}' the individual, the number of eges in the bateh generally tepds to decreasa,
The following Agures show the average for every successive batehes of egys
laid by an individual,

15t five batches ... 42
2od ., i i e 34
T a9
4th ,, o i 25
St ., 3 25

It i= clear that the average tends to fall with the rise m the number of
[ratches laid by the individual,

Taking three years as the minimam duration of lite of Limweea it s possible
tu estimate the number of eges laid by o single individual.  An individoal
seams to breed for about four months in the year, thengh all the individuals in
a tank do not breed at the same i | ; During theze four months
about forty o fifty batches of pare intd, with aboot thirty-two eggs in
vich batch on the average, Ti s a single individual might lay
about five thousand eggs.  This breeding. In their natural
eovironment the breedi g, fov, 1 come across egy
fuasses which ar: of much looger th 1 i captivity, UOrdinarily
ohe embryo is contained in an y three, seven or vven nine
embryos are found.  The voung ones | en to eleven days in the
vold season and in asbout nine o ten daoys LU INET SEAs0N.,

Limngea are hermaphrodite. Annandale gnd Prashad? state that certgin
species are functionally prot pair when the male organs are ripe.
Annandale and H. 5. Rao ® s that they much indirect evidenco to
show that thiz condition prevails in most species. Theyv alzo state that pros-
trate aod spermatheca are fully developed in the same individual only rarely
and that egp masses arertarc n ianks 1 the snuils are mating and
conversely, when individualzs are mating, see masses are not common, 1
cannot speak the some of the specics in Tirapati. | find the egr masses are
common right through the year but Lthe mating of the individuals takes place
only from Marech to August. Thal 15, even when the individuals are mating,
the epg miasses are quite pleaty. [ have closely watched the mating individuals
and alter separating them immediately after mating, kept a record of their
subsequent behaviour.

First as to mating : —Of the two individuoals that pair one is frequently slight-
Iy bigger and this is vaually the functional male. The other is a little bit
smaller and is the functional female. The copulation between the individnals
lasts for about forty minntes and is oot reciprocal. The individuals that are te
mate come to the surface of the water, The functional female attaches itself
Ly means of its foot to some forefgn object, the side of the jar in my aquaritm,
und remains steady.  The other individual attaches itself o the shell of the
former and protrudes the whitish penis sheath and introduces it into the other
animal. The movements of the penis as the sperm passes nlong are clearly
visible through the translucent penis sheath, ‘The mantle epening which can
b seen by the side of the penis sheath is opened about every three minutes o
repew the air in the mantle cavity., Sometimes the nir 5 renewed at much
longer intervals. On oae occasion three individuals were found copulating
together. Sometimes both fioat to the surface.

After mating both the individuals sometimes lay egas that very day ; some-
times one day or two later but never much later. So we cannol always con-
ceive of the sperms being stored up for any length of time before the ova are
fertilized.

=

-

Y Records of the Tndian Museuwm, vol. xxvii, p. 138 (1925).
® Jhid.

.i.-"
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2. EGGS LATD OX THE UNDER SURFACE OF A FLOATING PIECE

OF LEAF.

3.

MATING IN Limnara fufeola,

4, EGC WITH KINE EMBRYOS.
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Below is the record of two individuals that mated o the 23nd Aueust, 11925,

CoPULATING |NDIVIDUALS

’ Functional fvimale Functional mle
L¥ite N, ol o MNu, of Ciris

23rd August, 14925 i 23 o
24th. ., iy

25th i e .

260h i " 4

dith " 7 o !

20th ¥ 17 oy

3lst ' ¥ 17 13

Z2nd September, and so on HH 14

25 rd

20 16

16 15

L 15

12 15

12

e 3 5 2 B T2

Then aguin the reproductive organs of two mating individuals were exanin-
ed. In the function:l female the prostrate and the spermatheca were both well
deveioped. The spermatheca and it duct contained sperms.  ‘The hernmna-
phrodite gland showed sperms and ova well developed.

In the functional male also both the spermatheca and prostrate were well
developed but in the spermatheca there were no Sperms a5 in the functional
female.

This would show that in both the mating individuals both sperns and ova
are ripe and the male and female genitalia are equoally ripe. And we have
already seen that both the mating individeals begin to lay egps soon after
mating.

A Ief':r individuals that had been laying erzs for n long time were examined,
They showed both sperms and ova well developed in the hermaphrodite gland,
‘T'he spermatheca also contained sperms.

Young individuals of about four months or a little younger were examined.
T'he spermathect was minute and the uterus was small. In the hermaphrodite
wland, sperms were developing but no ova, Arain individuals of about 7 or &
wonths were examioed. The spermatheca was not yet of its maximum size but
the prostrate was well formed. The hermaphrodite gland showed sperms but
ovi were not quite ripe.

Individuals are certainly protandrous in the first Year of their life, but con-
siderable time does not lapse between the development of the two sets of
wenitalia, In older individuals both uva and sperms are ripe and both the
genitalin are ripe at the same time. This suggests the possibility of self-fertili-
zition, for 1 note that isolated individuals can breed for 4 long period of four
muonths and of the mating individuals, the functional male also lays eggs soon
after mating, though it does not show signs of having received sperms from
another individual prior to laying epes. This problem needs a thorough in-
vestigation probably from a cytological standpomt,

The fact that isolated individuals can lay considerable aumber of cgps fura
long period would show that the ova get fertilised batch after batch,  And as
the stock of gernu cells gets exhausted there is a decline in the number of egus
laid. But the significance of the interesting features shown elsewhere about
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the Fecondity is not known,  Sometimes 1 find that the number of ciws liid
by an individual having come very low, suddenly rises up.

Sedpwick mentions of cases of Limerce that have been kept isolated  for
lite and that have laid eges. ‘These, he savs, might be cases of partheno-
wvenesis. But there is no parthenogenesis in the species 1 have been ohserving.

Another interesting feature of breeding of Limne has been noticed.,  The
fecundity seems to be susceptible tao environmental influences. Though [ am
not in a position to give detailed statistics at present to show the relation
between fecondity and environment, yvet sufficient evidence = available for
1o state that environmental varations do affect the breeding of Lintreen
fufeala.

For @ month o number of individuals were kept isolated in separile jars.
Ihe water was not changed aud the food which consisted of leaves of Valfis-
seria was not renewed. Many of these individuals had been loying esgs
regularly but nnder the changed conditions the breeding censed qurup"..v.
Again a number of individuals were kept crowded for about a week without
food. The number of eges laid was very tow. But the same individuals after
being placed in fresh water with a fresh snpply of leaves, began laying eggs
regularly. This was observed on maoy oceasi . It s worth finding ot
what exactly is the connection between fecundity and nutrition here. J

In fine the breeding habits of Limneea Infcola present many problems of
interest which need elncidation. The regular rise and {all o the number of
cprps laid, the capacity of isolnted individuals to breed tor a prolenged period,
the phenomenon of both the mating individuals laying cggs soon alter mati
{hotugh mating is not reciprocal, the infiuence of cnvironmental cl
breeding, —these are some of the problems that require expl ;
s necessary to find out where in the genitalia, and how, when, and how
witen, the fertilization of vva takes place.

NOTE ON THE STATEMENTS AND GRAPHS APPENDEL
TO THIS ARTICLYE.
STATEMENT A, Pace 160

This statemenl shows the varation in the number of egps in the successive
batches laid by an individual.

STATEMEST B, Pace 162

This shows the total nwmber of eggsin the batches recorded and the averige
per individual per batch.

STATEMERT U, Pace 162{A)

I'his shows the frequency with which vags are laid.

(rrarm |

Phis graph shows the variation in the number of eges in suceessive batches
laic by an individusl, It will be seen that after rising high the number of eggs
per batch comes low and after one to three butches rises again,  Then it comes
low and s0 o1,

Grapn 11
This graph will give an idea of the frequency with which the eggs are

laid. 1t will be seen that ﬁg‘s are luid successively for two to four days and
then there is a break after which eggs are again laid regularly.
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B. STATEMENT SHOWING THE TOTAL NUMBER OF EGGS AND BATCHES
RECORDEDR AND THE AVERAGE PER INDIVIDUAL PER BATCH

: ¢ Nunmber of batches Total number | Number of cges
Mame of Individual Rurnber o cheyy Tolal num ey ]

recorded of egpgs ner batch
| |
\ 2] w72
B | %53
{ 120 4
1 & g

| e . k=t

i Iis 258 13

K H 1.576 4

1. i : 25 ' b 35
|

by | = 25 Lty 27

14 I 474 25

= s K 35

] 15 470 | 205

3 < i 755 | 47

] 26 H55 5 37
|

Average per Individun) per Iraleh =32,



162 &

SvccEssIvE Dayg

¢ STATEMENT SHOWING THE FREQUENCY OF LAYING SUCCESSIVE pATcHEs OF EGGS BY DIFFERENT INDIVIDUALS

sa|si)ss! s

1

48 | 50 I 51 |-53

aele

=
H
i - L E e
= |
=t — e ==l
= F T = 5
“ . TR :
e AR e § B T
= e
k - - - Lo ki
* H . -

fi* ¥
a5
3 =

:‘431

42

11

453 37138 |30 40

i

a0 51 42 33 34|
|

3~1|zu-

al- 12

| 18 19120 -

i

|

an

1f.

san

. —_ H : *
H : H H O H
= - = - = = — = =i
B B H H
C R B | -a i - "
H ] iE
3 s e T H ARy . 2 .
H H . B
—_ - O i B v
i + kS
e T T -
H :
— R | o= :
H .
e — — —_ —_— 3 -—
s Lo O
e e e el ped : ]
— — —_— - — —_
= - e i =
H i :
=4 3 ] B =
H H
= : 13 R
— : . -— L
— — H ] O B
H b B LI H i H H -
H * ® i H H v
T e e P mm = :
H H H
- L owm em e e = .
H H H
4 e e e : i
— - ) — -




o

f
J
i

= .
Total No, |

71 74 uﬁ?gﬁ;r Days freneres

=

al | s | "

=l -

I 3

! 55 3

| m | 3

= 2

0 2

o 2

| =36 I =2

o) e

 » £

| 4 2

6 .

el s

s 2

53 2

L z

o




-y

A JOURNEY ACROSS TTHE HIMALAYAS
1Y

J. W, Borrapains
[ H5ith fowr plales)

Looking northwards from Simia, the sreat Himalavan  chain
appears to form an unbroken barrier, vet at this paint it is crossed
by one of its cldest caravan routes, one branch of which goes o
Tibet ; the other passes through Kulu, Lahoul and Ladsak. In orde
to save time on my journey to Lahoul, I did not take the road from
Simla, but motored from Pathankot through the beautiful Kanor:
Valley, and after crossing the Bubbu Pass over the outer Himalayas,
I descended through a forest of huge pines and joined the road in
the valley of Kulu.

Kulu is the basin of the River Beas. It has a wide cullivate:
area overhung by giant forests, above which in 4 complele ring can
be seen the snows of the Central Himalavas., 1t can be reached at
any time of the vear and it i5 famous for its orchards.  Kulu Valley
is soon to be opened up by =« first ¢! cid and then the difficultiey
uf reaching it during the winter will be at an end.

There are always traders’ camps on the banks of the Beas anc an
inspection of their wares is interesting.  Tray eiling in the valley is
very comfortable as the road is good and there are dik bungalows
at each stage.

Eulu can be reached in six days from Pathaunkot by ordinary
stages. Cost of motor is Rs. 20 per seat ; mules Rs. 1-4-0 per stage -
coolies have tehsil rates according Lo the length of the march, ap-
proximating at 8 as. with a bonus for the high passes. Eggs and
chickens are large and cheap. The trout fishing is excellent though,
carly in the year, it is spoilt by the snow water. In addition there
is pheasant and woodcock shooting during the winter, also red and
black bear. Unfortunately the number of licences issued each veur
is very limited, so the Forest Officer should be applied to early.

After four days I reached the oot of the Rohtung Pass, and
although 1 had intended to camp some way up, | was compelled to
spend the night at Rahla rest house, on account of the heavy rain,
and this caused me many difficuities on the following day.

The Rohtung Pass is only 13,500 feet above seg level, but it is
tamots for its daily hurricane, which starts at nine every morning.
I had engaged two mules at the start of my journey and had since
got a third with which to cross the pass. Owing to a latefall of
snow, the pass, though easy for foot traffic, was very difficult for
mules, which do not take to the snow nearly so well as the little
Yarkhandi and Spiti ponies.

In spite of repeated warnings that 1 should be over the pass be-
fore sunrise, a start was not made until 4 a.m. The summit was
gained without any difficulty about an hour after dawn, and it seem-
ed as if the passage would be a very easy one.
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Looking over inte Lahoul from the Robtung Pass is like entering
anew world, Gone are the forests and cultivation, and in their
place, as far as the eve can see in every direction are peaks anc
erlaciers without so much as o blade of grass.

It was on the far side of the sunymit, that we met 1 man from the
Lahoul side, who told us  that there were three miles of snow in
iront of us, which were impassable for mules. Very soon after this
the thaw started, and the mules began to flounder. However, by
unloading them and dragging the baggage along the snow, we
managed to force them on some way. But at last the animals he-
came guite exhausted, and their knees were bleeding from repeatedl
falls, so that we could neither move them towards Lahoul nor back
towards Kulu, Moreover, the daily hurricane had just started.
Avcordingly we made for a refuge hut which had been built after a0
disaster some vears ago, for travellers caught by a blizzard.

We found that this hut was packed with ice, so 1 decided to make
for Koksar, the first village of Lahou! and get assistance; 1 only
suceeeded in producing four coolies, and returned to the top of the
pass with these, to find that the foolish mule drivers had tried to
continne the journey on their own, and ecould now neither get down
the pass nor could they regain the refuge hut. The coolies took
some of the baggage down and left some food for the mules and we
did not get back to Koksar until after dark. There 1 was glad to
ret ameal, having eaten nothiag since the previous evening except
u chapatti and a cup of green tea, whicha trader had kindly prepared
for me during my first visit to Koksar.

At midnight I started up the pass again, baving been assured by
the headman at Koksar that he wounld send the coolies up after me,
I managed to lose my way in the dark and did not reach the mules
until daybreak. Needless to say, only two of the coolies arrived
and it took us eight hours to get off the pass. This was at lust
achieved by tobogganing down the snow on the baggage and lead-
ing the mules down unloaded. At last, after crossing two difficult
ice bridees, we reached Koksar.

We now had four very pleasant days along a rock road to Kyelang,
the capital of Lahoul. The first of these 1 travelled with a
Buddhist lama, with whom 1 conversed in broken Urdu. He was
preceded by a woman, who carried a trident with which to drive
away the devils. When we parted my lama gave me 4 turquoise
ring with his blessing. On the third day we reached Gondla opposite
a colossal precipice, which is said to rise 11,000 feet sheer above the
bed of the river, with Lwo glaciers at the top, portions of which are
constantly breaking away and descending with a roarinto the valley
below.

[t had been my intention to cross from Lahoul into Chamba by
the Kukti Pass, which although 17,400 feet above sea level was five
days shorter than any of the other routes. At Gondla [ heard such
discouraging stories about the state of this pass, that it seemed as
it I would have to give up the idea. However, I determined to make
further enquiries on my arrival at Kyelang ; and so, having crossed
an easy 14,000 feet pass, from which [ got a marvellous view of the
Spiti mountains, | met my mules, which had been sent round by
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1. NOMAD CAMPS ON BANKS OF HEAS, KULU.

= THE RIVER HEAS BETWEEN SULTANIUR AND KATRAIN, KULU,
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road to that metropolis.  Here 1 met Thakar Abai Chand, Wazir of
Lahoul, to whose kind assistance I owed the comiort of my return
journey.

About 1,000 feel above Kyvelang is the Sher-Shah MONA=tery,
which is the centre of Lahoul Buddhism, there being an exception-
ally holy hill on the opposite side of the vallev, a circuit of which is
said to be an act of great merit. The only other monastery in the
country 1s placed in the face of a cliff at Koksar. The ereat event
of the yvear at the Sher-Shah monastery is the devil dance, which
wias due to take place two weeks after the day of my arrival. This
festival is very interesting. as all the inhabitants from the surround-
ing couniry are present.

Lahoul Buddhism is somewhat influenced by Hindu beliefs, which
is not strprising as many pilerims pass through the country overy
vear on the way to Trilognath, a notable Hindu centre in Chamba
territory. ‘There are still devil wershippers in the country.

In the winter 1924-1925 there was' a certain amount of discord
between the lamas and the laity ; this was partly due to a pur-
ticularly holy incarnation, who was resident in the valley at that
time and who behaved in a maaner not at all in accordance with his
calling. It is even said that the chief lama of a distant monastery,
upon his death bed, named as his own incarnation an unborn child,
rather than have this man as his successor. As a rosult of this
friction the lamas had lost much of their influence.

Another notable feature in the country are the Chummoos or nuns,
who wear red gowns and have close cropped hair. They work in
the fields during the summer months and only return to the
muonasteries during the winter. “Two of these were employed by me
as porters during my return journey ; they were remarkably strone
and very cheerful lasses. As a whole the women of Lahoul are of
very powerful physique and walk with a long, easy, graceful stride.
The lay women wear a peculiar silver ornament on their heads.
The Lahouls are polyandrous and their women have considerable
influence in the household.

The men are of comparatively smaller physical development, but
the whole population are of Mongolian type and remarkably hardy,
their chief afliction being cataract, which is probably due to snow
blindness. Lahoul is completely cut off from the world during the
winter months, in fact very little movement takes place in the valley
itself at that time. The chief transport animal is the zho, a cross
Letween a yak and a cow.

I now decided to visit Patseo and the Baralarcha Pass. Patseo
lies some fifteen miles beyond the Iast human habitation in the valley
of Lahoul, at an altitude of 12,000 feet. Each year the traders from
Central Asia and Tibet meet the traders rom India at this place,
which is the lowest point to which the Tibetans, in their great fear
uf Indian heat, can be induced to carry their wares.

The fair at Patseo had not vet started owing to the state of the
Baralarcha Pass, upon which a large caravan was then snowed up,
and many ponies had died. However a zreal mixture of people had
already arrived, including many representatives of that fine race
of mountaineers the Gaddis, with their kilt-like smocks wound
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onnd with a sreat length of rope and themr great mshroom-like
PUgarces.

Bevond Patseo is the serai of Zing-Zing-bar irom which the pass
i crossed. After a long ascent over the snow-clad slopes and
past the Suraj Dal Lake, noted for its weird heauty, the top is
reached 16,000 feet above sea level.

Crossing the pass opens another new world, one of utter desoli-
tion. Ewven the 20,000 feet mountains are dwarfed by the
tremendous mean altitude.  There to the north, bevond the fumon:
orazing grounds of the Lingti Plain, lies the road to Leh, and
somewhere in the wilderness of snow tothe west is Togpo Gogma,
the first serai on the road to Spiti. Zasker can bz reached by
turning off at Darcha some fittgen miles on the Lahoul side of the
[MAsSE.

To procead in any direction over Lhe
Pass it is nacessary to have a speci
to get, but ! o
thing :

O

Baralarcha (* cross road’)
it. Thuese arc 1
g of travelling will be very greal
grney st be tal from Lahoul,
r devoid of life and 1 ation. it can
also be reached by two other rontes. The roler of the country |

called the Nono. Helives at Dankar. Bhuorrai can be shot in Spiti,
Onie gumere and bhurral in Ladak, ibex in Lahoul, though the
average heads are much smaller than the K

On my return to Kyelang, 1 got news that the Kul Pass was
now open and that the annual migration of focks had begun. Bach
year vast herds are driven over the passes to the wonderful grazing
erounds of the high Himalayas, returning again in the winter to the
warmer valleys of the foothills.

I had made arrangements to go up the Billing Nullah, where 1 had
hoped to shoot an ibex before returning, when [ sprained my ankle,
and was detained by this for the rest of my stay in Lahoul. My
servant was fortunately a good masseur, and 1 was soon fit to travel
with the aid of a tight bandage. By this time the monsoon had
hroken and as 1 feared the loosening of the boulders would prevent
my reaching Chamba, 1 determined to set out at once.

As the road was impassable for anything else, [ engaged foot
coolies half of whom were men and the other half women, including
the two nuns already mentioned. After a Sunday morning service,
vonducted in Tibetan, by Mr. Peters, the Moravian missionary, |
followed the coolies along the beautiful banks of the Chenab, which
were covered with wild roses, blucbells and other English Howers,
and on the second day I reached the bridge of twigs at  Johbrung,

This bridze consisted of three ropes of interlaced twigs, to cross
which vou walked on the centre one and held the other two with
vour hands. Toward mid-stream the hand ropes got so far apart
and so low that it necessitated a sort or tight rope performance to
cet along at all.  Also the whole bridge was swinging and if you
looked down at the torrent below, severe sea sickness was the
result. A good vard from the end the foot rope stopped altogether
and a long stride had to be made from an insecure footing to
seach ferra firma.  After 1 had erossed with three of the men, [ got
news that the women had laid down the baggage on the opposite side

NeoEss
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and refused to go further down. So it was necessary o get recruils
trom Johbrung, and even when all the baggage was across the Women
refused to come for their money, which had to be sent back to them,

The next day with a new train, which included the headman of
Johbrung, I started the ascent of the pass. We only covered six
miles on this dav, campin r low S0 as to be clear of the avalanches.
On the following day we had to remain in camp owine to a storm

on the pass above us,  Mindiul ol irnt on Kohtung
Pass, | starte: niclide Mhis [ Irow L
the coolies, as the poise was not nearly so eood he other
pass.

Presently we reachod the snow line, and ascended a steep tone e

0l SnoWw In LW 3
padme fon, at

Iy the party be
we neared the top, the as

tles:. Those in front would ut (s aranf

I yards and this was re-echoed
in at regular intervals.  As
I AT steeper, and as a late fall of
snow had covered the ice, it was very hard to cet a decont foothald.
Fortunately 1 was wearing the srass shoes of the country, and |
believe that I could never have proceeded in ammunition baots.
We were relieved to reach rock azain as we could cross this at a
better speed. The neadman and T, who were leading were busy
cutting steps across the ice at the top, when the first coolie disturbed
i large boulder which came bouncing down on the top of the rest,
like an overgrown football. | have never seen men take cover so
riuickly, but a shepherd who was with us moved just too late and
had his shonlder smashed. The ouly woman coolie lost her fooling
and went down several hundred feet. Fortunately she fell into a
snow drift, and when we got her up again she was able to continue
the journey.

Now that the top was reached we called a halt, and after the
shepherd had been attended to as well as possible and sent back, n
sheep was sacrificed to the accompaniment of much horn blowing
and bell ringing.

Soon, gathering clouds and a slight slest warned us that we
should be moving, Accordingly we began the descent to the glacier
aver a sheer drop of ice-covered rock. This was very slippery and
we proceeded with great cantion sometimes even hand in hand,
Here my bearer was delighted to find some crystals. The glacier
presented no difficulties as the crevasses had not vet fully opened.
The danger being that once these have opened and been covered
with a light fall of snow, they aie invisible until trodden over.
We now had an easy climb down the rest of the pass and camped
at 4 p.m. in a cave well clear of the rolling boulders. The altitude
of 17,400 feet had given me a severe headache and I was glad to turn
in.

On the next day we reached Kukti, the first village in Chamba.
In this state | had expected transport difficulties, as everything had
to be arranged from the wrong end. But thanks to the kindness of
H. H. the Raja, | was met by the headman of each village about a
mile before reaching it and was supplied with everything 1 required,

From Kukti I had two very trying marches down a gorge. The
track, after passing through a splendid pine forest, narrowe

hind, to be t
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considerably as it crossed the face of the cliff and then, widening
again crossed the Saralla Pass, and so after six days to Chamba
town. The monsoon had by this time started in earnest, but aiter
the first two marches there were always good rest houses in which
to get dey after the day's march. From Chamba it is only two
short marches past the beautiful valley of Kajiar to the canton-
ment of Dalhousie.

Chamba State suffers from a peculinr disadvantage of being
divided in hali during the winter months, as a snow range cuts olf
the whole of the northern area. All shooting and transport
regulations can be had on application to the Secretary to H. H. the
Raja. Of all the parties which were shooting in this state during
the early part of the year, I did not hear of one which returned
empty-handed. The inhabitants at Chamba are somewhat mixed in
race and are strict Hindus.

The whole journey of over four hundred miles cost me just as
many rupees, exclusive of stores bought at Delhi,.  These included
a medicine chest, a very necessary item, for the inhabitants look
upon every white man as a qualified doctor, and though [ practised
to some extent, [ fear that 1 was a very sorry quack.

ad
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PRINCIFLES AND EXTENT OF THE EDUCATIONAL
SERVICE RENDERED TO THE SCHOOLS BY MUSEUMS
IN AMERICA
BY
5. H. PRATER, C.MLZ.S.

Curator, Bombay Natural History Socicly
(HGtE four plales)

Perhaps the most impressive phase of museum activity in
America is the work done bv these institutions for the puablic
schools. The Musewm has become a vital factor in the educational
life of the people and this ideal of service has developed and is
developing so rapidly, that, with new facilites and a fuller com-
prehension of the scope of museum responsibility, the museums of
the country will become to an even greater degree one of the leading
agencies for the cultural development of the nation.

The main principle which governs the teaching service the
museum offers to the schools is that this teaching should not add to
the work of the school teacher, but on the contrary, should be
planned to assist him in the work he actually has to do. It should not
add to his burden but is intended to lighten itboth by affording him
such information as will simplify his task and by giving hiin greater
facilities for conveying this information to his pupils. In short the
musenm's teaching service does not add to the school curriculum
but conforms to it—this is the secret of its success—success which
can only be achieved by the closest co-operation between the museum
and the educational department. Every phase of museum instruction
to be successiul must be the result of experiment and discussion
between the museum authorities and the schools, and the growth
and development of this service, if it is to be effective, must follow
the helpiul suggestions of school teachers who have previously
associated themselves with museum educational work.

Extra-MuUraL SErVICE

In America the scope of the museum’s service has not been
confined to assisting the teacher in the museum galleries but is
extended to afford him facilities for instruction in the class room.
This is effected by placing at his disposal information which will be
of service to him in the teaching of various subjects prescribed by
the school syllabus, in the shape of lantern slides, prepared lectures,
and special exhibits and also by sending museum lecturers to the
schools to assist the teacher and to simplity the work he has to do.

Leaaterne Slides and Lecfures

The lectures and the slides illpstrating them cover a wide range
of subjects dealing with History, Geography, Hygiene, English
Literature, Domestic Science, Nature Study and High School
Biology ; in brief, the subjects selected conform to the courses of

22
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study prescribed for the schools.  The effectiveness of this * visual
instruction ' which the museum is in a position to offer to the school
can be readily recognized. We are most of us visual minded, any-
thing that has heen presented to the eve has the best chance of
being retained and recalled. By putting an idea into visual form
we increase its power both by the swiftness and clarity with which 1l
iz received and the ease by which it isrecalled. Visual instruction,
by hringing the pupils in visual, and therefore more graphic, conkact
with the subjects about which they are learning, helps lo drive the
lesson home and stmplifies the task of the teacher. The object o
the museum's lecture service is 1 means to an end—not the end.
Its ohject is to plant the seeds of desire for knowledge, to suggest
to the children many interesting things that lie about them, to aive
them some idea of the citie sy live in, to interest them in the
world with yoth animate and inanimaie, to plant in them ideals
to help them to realize what the publie ins-
re doing for them and the duties they owe to
giving the child a saner outlook
iples and relationships.
. of the magnitnde of the service rendered in this
manner by various museums in the country o the schools can be
arrived at by a study of the figures. In New York eity the lectures
and slides placed at the disposal of the schools by the American
Museum of Natural History reach over 50,000 children annually.
In 1915 40,000 slides were issued by this museum to the public
schools, while in 1926 the number rose to 726,025, The material
is delivered to the schools hy a iast messenger service and the
American Musenm maintains a fleet of 4 motor trucks and motor
cycles for this purpose. At Buffalo between 1925 and 1926 a total
of 113,776 slides in 3,346 sets were loaned to the public schools.
The service is also extended to private schools and institutions. In
Buffalo the loan service is extended to the general public. The
musenm maintains, in addition to a stock of slides and lectures,
a set of lanterns which may be borrowed by private individuals
wishing to use them. The extent of this service may be gauged
from a passage in the report of the Buffalo Society ol Natural
Sciences which indicates that a total of 1,041,827 or nearly 2 million
slides were issued by the muscum to the educational Institutions
and to the general public during the 7 years the department was
in operation.
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Lectures in the Schools

The second method of extra-mural service adopted by museums
ig the svstem hywhich lecturers, attached to the musenm staff by
the Board of Education, visit the schools during class hours and
deliver a definite and systematic programne of lectures covering both
school terms.

A word about the museum lecture. Dr. Fisher, Curator of
Education at the American Museum of Natural History, in speaking
to me about museum lectures said * It requires a special type of
fecturer to handle and interest an audience of school children as it
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does to handle an andience of adults. The best lecturers are born
not made, others achieve the art through training and experience.
Thongh many ol our lecturers are university men, the ablest men are
quite often found amongst those who have not had the advantage
of a university carcer.'

The subject matier of the lectures, selected by the museum for
delivery in the schools, is again umrch correlated with the courses
prescribed by the Board of BEducation, for use in schools. The
advantage of the system s that it affords facilities for instruction
which the schools would not ordinarily have—and which a musenm
is well able to provide, that it enables a larger number of schools to
benefit by the museum's educational work and thus permits the
museum to extend largely its sphere of utility.  In 1925, more than
200 schools in Cleveland were visited by the miusewmn leclurers and
the museum was thus able to be of service to more '|1 e G0 000
children. At the Field Museum, Chicaro, the school exte
service coversd 2390 schools with an attendance of 96,155 children.

dion

Civendaling Colleelions

The third method by which & musenm ¢
medium of ;JHL]" education iz by ser
exhibits 1o schools where they become & m

A museum cannot perform its full missio
school children by merely maintaining its calleries
ther may be eguipped, and inviting the school childr
them. Whatever pains and trouble the museum dutiwn"ua may b
put tein their endeavours to induce the school children to x:h:L
their institution, it will generally be found, especially in the larger
cities, that the number of children who actually visit the museum
15 small in  comparison with those attending the schools,
The system of circulating suitable material from their collections to
aid in the teaching in the schools is therefore geverally adopted by
museunms in America as a direct method of increasing the scope of
their educational work. These circulating collections are made
available to the schools day after day, month after month, thus
becoming an infiuence in the lives of thousands to whom the
mmseum myight otherwise have been a stranger. This direct method
of effectively associating the museum with the schools is in harmony
with the views and desires of progressive school teachers, who
realize that the method not only adds to the reality of the teaching
but becomes an aid to a better understanding of the subject taught.
thereby lichtening the task both for the teacher and the pupil. In
general the cases are designed to show the pupils examples of
local animal and plant life. The exhibits are usually mounted in
patural surroundings with painted or photographic backerounds,
showing the environment in which they are found. Besides natural
hisiory specimens, the eirculating collections also include exhibits
illustrating industrial and commercial products a: d the methods of
their manufacture, ete.  The subjects selected being products that
are in daily tse or observetion by the child.

The educational value of these exhibits lies mainly in their
realism. [ append a series ol photographs showing exhibits

- well
[Ee] ""l"H.L
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circulated among the schools by the Field Museum, Chicago and
by the American Museum of Natural History, New York. ‘The
photos illustrate the different methods emploved in the treatment
of these exhibits.

In addition to the public schools these eirculating collections are
also loaned to various public institutions such as public libraries,
art institutes, Y.MLC.A., etc. The libraries co-operate by having
on hand books relative to the subject of the display. The direct
influence of these exhibits is to stimulate a desire for knowledge of
the subject on the part of users of the library and it results in the
more extensive nse of educational literature,

The report of the Field Museum, Chicago, for 1925-26, shows thal
the total number of cases prepared tor the use of schools is 908, of
by the scheme. Itis estimated that nearly ! million pupils had the
opportunity, every day of the school year, of studving two of these
cases and ‘as the cases are changed at regular intervals, thirtv-six
different cases were placad at the disposal of each school during the
period under review. It will be seen that the system makes it
possible tor the museum to reach a large number of pupils than it
could otherwise have reached and, besides providing pleasurable
instruction, it creates a greater interest and a greater appreciation
of nature: it increases the friends and frequenters of the museum
and rouses in them a spirit of enguiry and a keener desire to make
use of the many advantages the museum affords.

Cirenlating collections offer greater advantages than permanent
loan collections. The latter are apt to deteriorate, and being
permanent objects in a class room, the interest they oceasion is apl
to wane. Circalating collections are better looked after, they cover
a wider field and the interest in them is constantly renewed.
Damage to the specimens occasionally occurs, but no great heed is
paid to this, mainly to encourage the teachers to take and make
use of them.

[ have tried to indicate the principles that govern the educational
work carried on by the museums of America outside the walls of the
museum and to give an idea of the extent and magnitude of this
extra-mural service. In the great cities not everyone, and parti-
cularly the little ones, can go to the museum but the musenm can
go to them and by means of its stores of slides and lectures placed
at the disposal of the school teacher, by its direct lecture service in
the schools and by its circulating collections it can become a direct
influence in the lives of thousands it might otherwise never have
reached. The benefit the children derive from such a logical and
intimate connection between the museum and the schools can
readily be realized ; its influence goes beyond the mere teaching of
natural history, for every agency which directly increases the
attractiveness of knowledge and the ease of acquiring it becomes
an agency for national culture, for better citizenship, and for
greater stability in civic conditions. And therein after all lies the
secret of what we, as human beings, are after. We make life
increasingly successiul as we are able to minimize the time spent
an certain tasks in order that our energies may be released for other
worthwhile tasks and opportunities.
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SERVICES WiTHIN ThHE Musrum

S0 much for the extra-mural service of musenms in America, |
will now pass to a review of the principles and systems in use for
carrying out educational work within the walls of the museam.
The teaching offered by the museum in its galleries must follow the
lines of the work it conducts directly in the schools, Here again
the system demands the closest co-operation between the museum
authorities and the teaching stalf in the schools. We must look ta
the teacher for guidance both in the selection of ou subject and the
method of presenting it.. The type of visual instruction the museum
offers is comparatively new and museum instruction has not arrived
at that degree of science reached in school instruction.  ‘The school
instructor instrocts chiefly throush words, and uses pictures to
ilinstrate his word-formed ideas. The muoseum teacher instructs
chiefly through objects, and uses words to develop in his pupils
ideas formed through a study of these objects: but all museum
instructors must labour under the disadvantage of having been
themselves educated mainly through verbal instruction. Till the
visual instruction offered by museums, by experiment and practice,
can be made to attain its fullest effect so long will it be dependent
for guidance and inspiration on the methods of instruction used in
the schools. It should be remembered that all educational worlk is
largely experimental ; it is useless to formulate a fixed policy, the
system must be elastic and the methods employed must be discussed
from time to time with people who have actual experience in
education in order that a true judgment might be formed as to the
measure of its efectiveness.

Leackers' Guides

One of the methods by which the exhibits in the museum galleries
are brought into the service of the school teacher is rovealed
by the system in vogue at the Field Museum, Chicago. The Museum
has prepared a leaflet which gives an outline of the public school
syllabus and shows the correlation between the courses laid down
for study in the schools and exhibits in the museum galleries. The
leaflet covers History, Geography, Natural Science and Manual
Arts. The teachers are thus made conversant with the material in
the museum galleries which will directly assist in the teaching in
the schools. This classification of museum material places the
museum collections more effectively st the service of the schools.
A teacher is able to select his subject aud Lring his class for
instruction to the gallery where this subject is illustrated.

Muserem Lectures

Apart from lectures to the pupils in the galleries, the majority of
the museums provide a regular lecture hall or auditorium where a
systematic programme of lectures is delivered to school children,
An idea of the scope of the museum lecture service to the schools
is obtainable from a study of the numbers of school children
attending these lectures at the various museums.
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In New York over 50,000 pupils from the local schools attend the
lectures annually.

At the Cleveland Museum of Matural History in 1825-1926, 831
classes were held for schools in the museum which were nttended
by 27,557 children; while at the Field Museum, Clhi o348
lectures were given last vear, with an attendance of 11,521 children.

In selecting the subject matter for the lecture it is essential ¢
the lesson should have a definite aim, the object of the lesson 1t
not to make a scientist out of the child but it aims at instruction n
the art of life ' : at afording both food and training f{or the mind.
This cannot be done by marshalling whole series of facts—these
will soon be forgotten but the principles governing these facts will
remain—the teacher mu in mind the principle and select the
best madium by whi n develop his subject and drive his
lessoa home. Take for exampie the principle that life is absolutely
dependent on food. We can broaden the child’s concept of this
principle by showing how the structure of an animal 1s @ il to
the conditions and manner by which it obtains its {ood. 25500
on adaptations in Natere is indicated. Can the subject be best
taught and illustrated to children through the medium of a lecture
on mammals ? If so, we mizht develop the theme as follows :

1. A review of the various types of vertebrate animals.
[I. A discussion of the importance of food to all forms
of life.

1I1. Grouping of mammals according to food—Carnivorous,
Herbivorous, ete.

{V. Examination by the c¢lass of the teeth of each of these
groups of mammals.

V. Study of the feet of these animals.

V1. Summarize the lesson and draw conclusions how these
various animals are adapted to fit into their environment and to
obtain the food they require.

Muserm FEvaminalion Cowises and Cranes

An important feature of the lecture is that the teacher should be
able to judge its effect on the class. At the American Museum of
Matural History examinations are held for the children at the
museum. A series of printed questions is prepared, the answers
to which are to be found not in the text books but in the exhibits
and their labels in the Museum galleries.

At the Cleveland Museum the lectures are concluded by what is
known as 2 * Museum game.' The pupils are given a printed card of
guestions which bear reference to the subject matter of the lecture.
A defnite time is set for answering the questions at the end of
which the percentage of correct answers obtained is recorded.

The museum is thus able to judge the efficiency and influence o1
its teachinz. At Cleveland the children attending the schools are
subjected to an intelligence test and the pupils in the varions classes
are divided accordingly i.e. an * X' class would mean children
of high intelligence, * ¥ ' class less intelligent and* Z ' dull children,
It necessarily follows that the lectures at the museum and the
games that follow must be suited to the grade of children attending
them.

Ok |
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An * X7 elass of children was given problems of its own to
work out. A ¢lever child will jump at an answer and if his mind is
not given something to worry him further ke will quickly lose
interest. So the idea was to give them something difficult which
would take sometime worrving out, 1o leave them at it and to keep
them at work, The less intelligent children were treated guite
differently, they were given simpler tasks and told to take Menty of
time over them and encouraged to find out the answers themselves,
made to try again and again and only helped when necessary.  The
success which met their own unaided efforts rave the children a new
confidence in themselves and had a remarkable effect on their
autlook. The value of these museum courses is that they force the
child into independent enquiry for the information he or she
desives. Their object is to help the pupil by permitting him to
work independently and by inducing him to find outl thines o
himiself, and 1o the naturally curious and inguisitive mind of the
child this method of instruction is both attractive and effective,

ok for tie Sconds

Apart from their work with the schools the musenms in Amerios
take a deep interest in the field of activity offered by the Scoui
orzanizatiuns. At the Brooklyn Museum and at other musemms o
special Scout ipstroctor is retained on the stalf of the museum
and a branch of the musenm is generally established at the Scout
training camps. The museum spirit is even carried out of doors
by the establishing of what are known as *trail musenms'. A
certain trail or path through a forest is treated as a musenm. The
trail is divided into two sections the °*training trail’ and the
‘testing trail’. In the *training trail' chatty labels and classical
quotations draw attention to the objects of interest to be seen on
the way. The ! training trail' leads to the * testing trail ' where
the labels take the form of a series of questions. The visitor walks
through the ! training trail * and then answers the questions in the
*testing trail ', Contests were held by this means between different
troops of Scouts.

Finally the musuem helps the scout in carryving out his nature
tests and obtaining his merit badges. Special demonstrations are
also held at the museum for local troops. The programme of
entertainment on these occasions is made up of Nature talks,
motion pictures, ete., in short the museum is able to offer the scomt
wholesome and instructive entertainment and amusement.

HWoork for the Blind

The last and perhaps most sympathetic feature of Muoseum
educational activity in America is the work done for the blind,
and the crippled. One of my photographs shows a class held at
the American Museum of Natural History for blind children. The
method adopted is to give a lecture to the blind pupils and to
illustrate it by =omething which they can handle, and feel. The
plate illustrates special exhibits suitable for study by blind children.
The specimens are arranged on trays and placed at the disposal of
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the class who are thus able to study and handle them. A lecture by
Commander Peary, the discoverer of the North P'ole, given especi-
ally for blind children, was illustrated by a raised map of the Polar
region, showing the route takenby the expedition, and by the actual
sleigh used on the trip which was equipped with its full complement
of dogs aud with its driver in Polar costume The audience was first
permitted to examine ihe exhibits, they then heard the lecture after
which they re-examined the material with greater nterest.

[ have endeavoured to review the principles and the extent of
the service rendered by museums to the cause of popular edu-
cation in America. They are essentially museums for the people,
seeking every channel of activity whereby their sphere of useful-
ness might be increased, entering into every sphere of the peaple’s
iives and worki with all the resources in their power for their
people’s betten and uplift. One cannot help but realize that the
museum in America has developed and is developing into a great
and powerinl instrument for moral and spiritnal development; it
is to be reckoned among those great civilizing influences that are
helping n b nding of life, to an appreciation
of its interest and its beanty and to that conception which
enigenders the spirit of love to all things created. The great
relipons of the world are doing that, the oreat writers, poets and
painters have done that and the museums are endeavouring to
follow in their w v oroanized, definitely controlled and
far reaching svstem of service to the people.

[ have submitted for consideration of the committee detailed
working plans showing how the various systems outlined in the
above report are made to operate—unfortunately space does not
permit of their being included here. 1 will therefore pass to the
recommendations as to methods we should employ in establishing
a service for the schools in our own musenm.

vader undersis

e DAl

RECOMMENDATIONS

Before making my recommendations on the lines we should fol-
jow in establishing an efficient educational service it would perhaps
be as well to study the methods employed by one of the muscums
preparatory to launching its educational programme.

The educational service rendered 1o the city of Cleveland by the
Cleveland Museum was built up gradually. The museum authori-
ties, having a desire to take up a programme of edueational work
among the schools, worked on a system which had for its policy the
idea that the schools themselves should say what they required and
the museum would do its best to meet them. They had to feel
their way ; it was no use drawing up a definite programme and
forcing it upon the teachers; such a policy, they believed, would
end in failure or, at best, obtain very limited support. Itis difficult
to force @ new system on to teachers and useless to dictate to
people who have no, or perhaps very little, interest in the pro-
gramme vou have to ofier.  The first essential to suceess is io make
the teachers understand that you are not proposing to add to their
work by forcing on them new subjects but that you are out to help

"
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them by simplifving for them the teaching of subjects they are
actually engaged in.

The Curator of the Cleveland Museum first held at the museum a
very informal meeting for teachers and prineipals of the local school
at which mieeting he outlined his programme and told them what he
had to offer; he then asked their advice as to the methods by which
he could best co-operate with them. To awaken their interest still
further a preliminary  lecture was given to  the teachers
and principals in the local schools. It was a purely informal
affair which coneluded in the cordial atmosphere produced by tea
and light refreshments.  After the lecture suggestions came from
the teachers that the same lecture, in a modified form, might be
given in their own schools ; requests came from so many schools
that the cusx was no lonper able to cope with the work. A
special lect was then appointed from the regular staff of the
education department to take over the work. The system grew
and in a yeur or two they had iwo lecturers who visited each schiool
in the city at least twice during each term.  This led to the forming
of a very ite antd svstemptic service of lectures at the
schools whereby moere than 200 schools in the city were visited and
the musenm reached some 60,000 children. As the lectures
were illnstrated either with museum material or with photos of
musenm material, naturally & new interest in the musenm was created
which resulted in a desire on the part of the teachers to visit the
museum and bring their classes there. This led to classes for
children being held at the museum. The lecture service at the
museam thus grew up normally; it was not forced and there was
nothing compulsory about it. This system of classes at the museum
was started in a small way, the schools telephoning for an appoint-
ment or writing ; gradually a considerable proportion of the
local schools commenced to availl themselves of the service the
museum offered and it became necessary to draw up a regular
sciiedule whereby four classes were held for each school during the
vear, i.e. two classes during each term. More schools came into
the scheme till in 1925 26, 831 classes were held at the museum
attended by 27,577 children. As the system grew two lecturers
were appointed to the museum staff who lectured alternately to the
children each giving three lectures per day., This briefly explains
how the museum’s school extension service was established and
placed on a firm (ooting.

Now a consideration of the policy and methods employed by
museums in America in their educational work for the schools
reveals the main principle that all such service should be correlated
to the courses of study prescribed for the schools by the Board of
Education, that the service should not add to the burden of the
school teacher but should assist him, and that the development and
growth of this service is dependent on a natural desire on the part
of the school teacher to make use of the opportunities and advant-
ages the museum offers him.

The first step would beltherefore to consider, by a study of the
syllabus prescribed by the Education Department for the use of
Primary and Secondary schools, the ways and means by which the

23
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teaching service the museum proposes to offer can be correlated
with and be made to conform to the courses of study laid down by
the department.

The points for consideration would be whether the different
sections of the museum can obtain and supply information that
would be directly helpful to the teacher in the teaching of such
subjects as History, Geography, Nature Study, Civies, Hvgiene,
a0

Can the Art and Archmeological sections help in the teaching of
History by making available for the use of teachers in the local
schools an outline of the exhibits in their collections which would be
directly helpful in the teaching of this subject and by supplying
information in the shape of lectures and lantern slides relative to,
let us sav, places of historical interest in the city of Bombay,
historical monuments in Iadia, the Moghul period, the Peshwa
dynasty, ete. ?

Can the Natmral History Section help in the teaching of such a
subject as Geography by sopplying information through its exhibits
and by lectures relative to the natural resources, and industries of
the country ? i. e. Rice-growing, Wheat, Tea, Coffee, Forestry, Coal
mining, Cotton and Cotton manufacture, Fisheries, [ron and Steei,
eie. How far and by what methods can it co-operate in the teaching
of Nature Study and High School Biclogy ? As regards Geography
very little can be done at the present time as the space at our dis-
nosal i the museum is inadeguate for the development of such
sections as would particularly lend themselves to the task; but as
rerards Nature Study and Biology much may be achieved.

Can the Museum help the schools by offering information on
what the ereat Puablic Departments of Government and the
Municipality are doing for the welfare of the country and the people
in the city ?

Our programme of work, whatever it is, can only be effectively
arranced by consultation with the educational authorities who should
be in the best position to advise the museum as to the lines on which it
should proceed. It is recommended therefore as a prelimiaary that
this report should be circulated for opinion and advice among those
who would best be able to offer it. A meeting could then be
arranzed at which the proposals put forward could be further
discussed.

The next step would be to awaken the interest of the schools, by
holding a special entertainment (I purposely call it entertainment
becanse the gathering should be perfectly informal and conclude
with refreshments) for the principals and teachers of the local
schools where we could tell them briefly how we propose to help
them. A lecture on the work of museums in America might serve
as an introduoctory eye-opener,

The lines on which we could help are as follows :—

School Catalogue of Musewm Exhibils

The preparation by each section of the musenm an outline of the
exhibits in its galleries which could be of direct assistance to the
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teacher in the teaching of various subjects prescribed in the curri-
culum for Secondary schools. From this outline the teachers would
be able to know exactly what exhibits in the museum would be
helpful in the teaching of a particular subject and could arrance with
the moseum for aclass to see them under the guidance of the Cura-
tor or his assistants.

.II.:'"'.".'-'-';'-F fe I'...-!'r|-'1\'.\'|:'.&' al fhy .'r.n'rn"-".n'h".-’.'.'
The preliminary lecture should always take the form of =
conducted tonr th h all the galleries of the section, us. before
interesting a child in a particular part of the musenm, it would be
HECEsS to satisfy his curiosity as to the contents of the museum
as a whole, The ultimate aim of the guide lecturer should He to
prepare a specific programme of lectures which should follow us i
4s possible the courses of study laid down in the school syllabus,
This programme should be available for cireulation among the
schools at the commencement of each term. While this is in
preparation classes might be held in the museum with the obicet of
imteresting the children in local forms of animal and plant life and
other material the museum contains. These talks could be ilius.
trated with museum material and should be given to the children ir
the lecture room. Butin developing his programme of lectures
the lecturer should remember that his objective is to establish
sympathetic relationship between the children and their environment
viz. the city child's relationship with the world in which he lives,
Subjects which concern the health, habits of lite, the skill, intelli-
gence, building, food getting, and other activities of man are as of
vital interest to the child as the study of the lower forms of animal
life. 'The schedule of lectures should be so arranged so as Lo give
pupils from each school the uppertunity of attending them at
definite intervals during the school second term. During the
present vear while these classes are being held and the interest of
the schools in the projects is being roused, work might continue on
the preparation of a definite programme of lectures which should be
ready for circulation among the schools at the commencement of
ihe school term in 1928. In the preparation of this programme the
lecture programmes of various American museums which are avail-
able might be studied with benefit. The guide lecturer will oo
through a list of the schools who are co-operating in the scheme, he
will give each school certain hours and dates at which lectures can
be arranged for. The principal of the schoal will receive this
notice specifying the time and the dates at which his classes could
be accommodated and will signify his approval or suggest a change.
The lecturer will thus know what his programme of leclures is to
be, the time and the dates and the number of pupils he can expect.

2 Toe

Musewm Conurses

When the system of lectures has been developed sufficiently a
commencement might be made with museum examination Courses,



180 JOURNAL, BONEAY NATURAL HIST. SOCLETY, Voi, XN

when sets of printed questions might be given to the pupils, the
answers to which are to be arvived at by esamination ol museum
material exhibited in a particular gallery. The examinations should
be conducted as in a elass room and attendance should be com-
pulsory. A prize might be offered to the pupil obtaining the
hizhest percentage of marks, or classes from various schools ]
compete.

Museum games, as described in the body of this report, i it
also be held at the close of the leclures as a valuable me thod of
judging the efficiency of the teaching and giving good brain-siretch-
ing exercise to the child.

Muscin enteriainatend

We should consider the possibility of holding at the musenm
during the year one or two entertainments to which as large a
qumber of children from the local schools as possible should be
invited. The programme should be made up of molion pictures
of eduecational interest, i.e. travel films, nature and health flms, ete.
(1 feel certain that the local firm of Pathe Freres would help if
properly approached. The Haffkine Institute alsc has some suitable
films and 1 believe the Railway companies also have stitable Alms
of travel in India which they might possibly loan). Lantern
lectures and nature talks could help to fill the programme.

ExTrA-MURAL SERVICE

As I have already stated, a very important phase of the musenm’s
extra-mural service is the providing of lantern slides, and lectures
for the use of teachers in the schools. We should endeavour there-
fore, while developing our lecture service in the museum galleries
gradually to amass the material for this purpose.

The cheapest way would be for the museum to prepare its own
slides by engaging a photographer and giving him the material and
the facilities for carrying out this work. A large amount of
material could probably be collected by appealing to various public
departments, railway and transport companies, and commercial
and industrial concerns. The American Museum built up a large
proportion of its stock of slides in this manner. Asthe museumn was
offering publicity to these organizations in the work it proposed to
do there was a natural desire to co-operate on the part of those to
whom the museum appealed. Lastly a number of slides might be
obtained through exchange. The American museums are anxiots
to obtain Indian material for their collections. Specimens illus-
trative of American animal life which they would normally give usin
exchange would not be of much use to us as our sphere is limited at
present to the Oriental Region but they couid and are willing to help
by supplying us with material from their Education Department.
A glance through their catalogue of slides will show how many of
the subjects covered would be directly applicable to our own use.
After consultation with the Director, I am able to state that the
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American Museum, New York, would be glad to enter into this
system of exchange which would be mutually helptul.

In collecting the material 4 definite policy should be adopted, viz.,
that the subjects selected she have a direct bearing and relation
to the teaching in the schools. In the appendix to  this report
which I am unable to publish here, | have endeavoured to indicate
the lines on which we should collect our slide material, 1 have
grouped them under subject headings, and have tried to show the
possible  sources of suppl

I have already the various methods adopted for
cataloguing and storing these slides but this 1s 1 matter which can
be more fully considered whenwe have amassed a sufficicney of
material.

Lectures delivered by Ve Musenme Lectiorer in the Schools

The advantages of this method, which enables the museum
considerably to extend its sphere of utility and to reach a far larger
number of pupils than it would by its normal lecture service in the
galleries, need not be stressed. We could perhaps commence by
setting aside one day in the week on which our lecturer could wisit
say three schools, the next week three others could be visited. We
would by this means be able to take in a large percentage of the
schools. The system would have the direct efiect of increasing the
interest of the schools in the museum and would also have a good
effect on our lecture service in the galleries. 1 recommenda trial
of the system and the formation of a programme of work suitable
to conditions in the city.

Cirenlaling Collections

The formation of suitable exhibits for circulation among the
schools is purely a question of funds. 1 propose during the year to
prepare one or two cases suitable for this purpose, as an experi-
ment. At the Field Museum the whole cost of preparing these
cases was covered by a single donation. At the Brooklyn Museum
the circulating collections for the schools were established and
financed by the Women's League, an organization similar to our
Bombay Women's Council. Here is a field of activity which might
be offered to the local Women's Council by which they could
actively co-operate in the education of the childien of the city. Itis
possibly a source from which we might obtain assistance and is
worth trying.

The Museum and the Scout Organizations

The Boy Scout and Girl Guide organizations in Bombay present a
very suitable Ijeld for our activities and it is recommended that the
passages in this report which have reference to the work done by
museums in America and thes organizations be forwarded to those
who have control of the movement in Bombay. A meeting might
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then be arranged at which we might tormulate pians by which we
could co-operate with the scouts both in the museum and in the
training camps. The holding of classes and demonstrations for
Boy Scouts and Girl Guides at the museuwm and the methods by
which we could help at the training ciumps are points which might
be considered.

II"f'ﬂd' fﬂ} fﬁt‘ j'.,,',lll;'”‘.f

Finally we should consider the possibility of holding at least onuee
ar twice during the vear a class for the children from the local blind
schoal, BExamples of corals, shells, mounted birds, mammals and
reptiles might easily be arranged in trays s0 that the children counld
handle them. They would then be given a talk on these specimens
and then be allowed to re-examine them. [t would bea means of
bringing pleasure into their otherwise colourless lives.

L



INDIAN DRAGONFLIES
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Lr-Cor, B O, FRASER, 1.5.5., 1,005
Part XXVI1
VIR ewe Fexi-figure and four plates)
(Continied from page 389 of Fol. XXX

Suborder—£voorrera

Hewd transversely elongate ; eyes more or less widely separated, uspalls
more 50 than in genus Gompbes ; vesicle usually absent, ocelli lying free in
¥ le of vertex ; labium with middle and laterai lobes appreximately equal,
the midlobe deeply fissured ; wings usually identienl in shape, the hind dilated
oceasionally at their middles, never at the buse: trigones represented by
foursided, irregular structure (herenfter called the diseaidal eell), which
be squnred, or obtusely or acutely pointed outwardly ; pterostizima usually
present, occasionally absent in one or all wings, varinbly shaped ; antenodal
nervures numercus or redoced to the two primfive pairs ;| wings usoally held
closed together when at rest @ o palr of superior anal appends it end of 10th

4

abdominal segment, and & pair of inferior angl appendages at sides of anal
orifice; female with well-developed ovipositor somewhat similar o that oi
trynacanlha.

Larvie variably shaped, possessing caudal wills, (wo to three in e by

vesienloted
1in the latter.

which show & great vanety ir spine-
shaped ; breeding in still or running water, more ofte

r paddedle-

ce Lhis series of papers was started in 1918, ouwr ideas on the venation of
agonfly's wing has undergone very radical changes, and t the resull of
the finding of several most important fossil dragonfly wings which throw a Aol
of light oo the problem. We now find that instead of a many branched medius,
we have a many hranched radius, and that the vein we have known ag Cif is
really Cudi, the former being abzent in living Odonates, and forther that the
vein we have been accustomed to regard as Cwed = in realiiy £, We are
indebted to Lamesre and Dr. R, 1. Tillyard for this interpretation. and as i
now brings the dragonfly venation into line with other orders of insects, and is
vertain to be generally adopted in the future, 1 propose to take the opportunity
offered h!r' the introduction of a new suborder, o miroduce the EW Tomen-
clature.

The following table and figure will assist the reader in rearTanging his ideas
on the venation and will be amplified from fime to time. |

New Notation (Tillyard's) Qld Notation [ Needham-Comstock )
Costa ... wer Costa S B
Snbcosta A T Subcosta e R
KHadio-median ... R Kadio-meclian S REERLY
First Radius (main stem) ... R Radins i e
Arc. ce AT, Arc - e T
Second Radius (first branch), Rii. First branch of median ... Mi.
Intercalated branch of &% ... [Rii. | First intercalated branch
| of median ... SR L
Third Kadius fsecond branch) Riii, Second branch of median  Mii.
Intercalated branch of £éir ... 1Rii. | Subnodal sector viv &
Fourth and fifth Radins com-
bined - Riv+4 v. | ‘Third branch of median.  Miii,
Anterior median (medivs ant.}] MA, Fourth branch of median.  Miv.,
Prsterior  median (medius Absent in
puost. — all dragonfiies
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New Notation | Tillvand’s) Old Notation (Meedham-Comstock),

First cubital nervure AR | {Absent in all dragonflies)

second cubital nervune e Cull First cubityl nervure ... Cui.

1l nervure T wERG Seeond cublital nervore ... Cuil

1l nervuare . Cufit +1A. | Cuabital nervure LR B |

i Anal nervure i PG Postoos Wwrvyre e
The Zyproplera are divided up into two large families distinguished by the

pumber of antenodal nervares, :

1. Unly two antenodal nervares
between base of wing

insecis.

follows ;—
liseoidal eell usually entire ; are midway
warer node than base; usually small

and node, o

Crenagrionide,
x4 than five ; diseoidal cell
bause of wing than node;

2, More than Dwo s
nsually traversed bn

larger insects.

Agrionide,
5 follows = —
1 cell convex
prerostigni

fomilies

o

Arrionide are divided apinto thres large
e arlzing from the Iower Lhi

0s Ora

talwards and as lk
absent in both sexes, or much

Agrionide.

2. Sectors of arising from the midile or above the middle of are ; discoidal

cell rarely conves costalwnrds and shortér than basal space; plerostigma
eloneate and well developed in both sexes

Fpallagine.

5. Wing characters same as last, but male sometimes with the pterostigma

oecasionnlly absent In  forewing ; abdomen much shorter than wings;

epistome (or nose) enormotsly developed so as to form tumid nasal structure
on the [ront of face. 3

Libetlaginge.
sSubfamily —LineLLacing, Laid.

T

ot

i
e

HE

Fig. l.—Rhinpcypha spuria, Selys, male
Jt.=Mesothoracic triangle
Head robust, triangular ; eves oval, large, projecting posteriorly, moderately
separated from one anuther; frons horizontal, rather longer than broad ;
veciput linear, very narrow ; face projecting, as long as the head is broad,
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ante- and post-clypeus very tumid amd projecting, rovnded wind vesiculated
labium slightly lonwer than browd, split nearly to its base into two narrow
triaugular paris; labrum oval ;) antenne with rodimes tary fitst segment,
sevond segment oylindrical | the most rebust of all, third seement slenderer and
longer, with its apex slizhtly tumid, termninal or apical seement longer than
the third.

Prothorax élongmte, narrower in front than behind, the anterior border
raiged, the hind with o laee lobe, tumid and oval in shape.

Thorax moderately robust, compressed, forming aboot one goarter the total
length of body, elongate, the dorsum dattened, the midtharacie earina often
bifid s0 as 10 enclo rinngrnlar space variable, in length, extending from
one-fourth to the whole le of caring (when present, known as the * midtho-
racic triangle,” and important for differentiating species).

Legs long and slender, extending to the apleal end of segment 4 in males
the ! b 7 in females. Femoran and tibim with Yeng hair
apines; tibine sometimes dilated, often densely pulvernlent on the fexor
surfaee ; tarsal claws with o small spine at end, barely visible in some
(Rbfrocy plia).

Wings hyvaline or opague, metallic or iridescent in the males, usnally
uncolonred in the females, of the same shape and size, but in some genera, the
hindwings distinetly broadened, always longer than the abdemen, especially in
the female loog and narrow, markedly petiolated ; reticunlation close, cells
tetragonal in shape, &t and £ A oot fused with e 4 v & node nearer hase
of wing thon apex; basal space entire, slchtly lonrer than half the cubital
apace : dizcoidal cell straight, very narrow, traversed by one or seve
nervures, about sae-third shorter than the basal space, it¢ ende squared or 1
otter ebligue ; are nearly straight or markedly bent, it sectors arising from
near the middle from & siggle point or moderately separated ; Cwid nearly
stirht or miaking a costal-wards curve after leaving the discoidal cell : .9
withont an inferlor branch, straight or curved posteriorwards or ondolated
no intercalated sectors between Cadd and /4 & wosl sectors running strajeht,
with but a little curve towards the termen of wing ; many intercalated sectors
I to 20 antenodal nervures. the frst and second or third being the primarics,
all others not coinciding in the costal and subcostal series; pterostioma
present in all wings, except in the forewings of Micromerns males, long anil
TATTOW.

Abdomen broad, depressed, especially in the male, short, segnients 1 and
2 very short, the remainder nearly equal in length, souared.

Anal appendages all very similar, the superiors twice as long as segment 10,
evlindrical, slightly broader at base, curved pincer-like towards one another ot
apices; inferiors very short, more robnst, cylindrical. blunt at apices.

Genitalia variable in the genern.

Distribution. Afrvica, 5. Asia, the Philippines and Aunstraliza.

DI RE

Four seners found within Indian limits -—
[ Sectors of are separated at ofigin; o prerostizma

preseat in all four wings of both sexes z
1 -} Sectors of arc arising from 1 common point ; fore-
| wings of male without a pterostiomn ... weMicromerns,
| Ramlh.

Wings stalked (petiolated) tofar distal of the nervure
ae (eabital nervore) i 3 Calocypir,

I
2 FEN. noy.
|  Wings petiolated o slightly proximal of the  eubital
| nervure o 3
| Wings (at least the hind, except in fwmacelila)
I colonred - in the male; fA4 not undulated at iis
5 origin - m.rli::lﬁfka,
.I Wings uncoloured in hoth sexes; /[ unduiated :
L from its origln ... . Libellago, Selys,

Genuns—Ruisocyena, Ramb.

Rhinocypha, Ramb. Ins. Nevrop., p. 232 (1842} ; (Libellago, pars) Selys,
Mon. Lib. Foro po 200 (1830) : Id. Syn. Calop., p. 50 %‘?;;%“ i,

24
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Mon., Calog., p. 1985, (1854 ; Walk. Lisl. Newr, Ins, B, M., iv, p. 45
(1858) ¢ Borm, (Caleplerye, pars) Handb, Ento i, p. 526 (1830 ¢
Perchieron {grion, pars), Gen, Ins, Neur. t. 2 (1855) ; Guerin (Agrion,
pars) Maw. Zool. i, Ins, 1., 15 1831).

Characters ns for the =ubfannly ; wings of male, less rarely of female also,
colonred vividly with metallic blues, violet, green or fiery coppery, it least in
the hindwings, often with clear vitreons spots and stripes on hindwings w
wlow with opalescent rainbow tints ) antenodal nervures numerons !
more than six in pumber ; £4 vot undulated at its origin ;. petiofati
onding proximal to ac ; snape of wings very variable, either all fonr
el marrow, or the hindwing considerably dilated, Mesothoracic
npearly always present and 1 tiy coloured in most species, of variable |
sumelimes exte t v sinus, but often much shorter than thi
Lera lon ¢ | of tibiie nearly always proinoged white or
vellow, An: - sulifamaiiv,

Larva rola head zquarizh, the eves repréesenting the
ok even fointed, the pents becoming  progressively

: othorax four amaull
¢ dorsam ;

| + fnsturs, ol
It, hind tibise extendi listanes bevond
I i | utely spined,; striped ¥ pigment ; mask deeply
hifid tn the Gneal i %, the edges of the fissure usually overlapping to enclose
a2 small foramen, ng-and flattened, extending as for az b of middie
pair of legs in the adult, (urnished with two lateral selwe and three hooks
which may be: bifid at the apex, moveable hook of great lensth: caudal
aille two in number, trignatral in shape, heavily spined, the 1ith abdominal
teraite preseni as an appendix dorsalis unmeodified as o gill. Gizzard with
sixteen folds each bearing four to five teeth.  Found in running water, usually
montane or submontane streams, clinging Lo weed or submerged twigs, ele, :

The Kbinocypha az o whole, form alaree senus of medinm sized dragonflics,
which possesses some of the most beautiful msects of the world. Not only do
their wings display an inimitable play of =eintillating colours, ranging theough
blues, greens, violet, pink to gorgeous fiery coppery ved, but the bodies in most
cuses are also paily decorated with red and blue or yellow of many shades
The picture aiforderd by a couple of males, circling round one another, their
wings glittering  with moltitndinous rainbow hues, ag they compete for the
affections of an admiring female, 15 not readily forgotten.  They are the living
gems of tropic streams and delight the eye of even o vasunl observer,

When mating, the males perform o kind of nuptial danee before the female,
fluring which they make o grear dizplay of the white pulverulent flexor surface
of the hinder pairs of tibiee. The Tegs are trailed and show up dazzlingly
white in the strong sunshine,

Meanwhile the {orewings Autller rapidly (o support the insect, whilst thal
the ader pair are held flat to display their wealth of colour. The female,
perched an g prominent twig beside the stream, appears to be totally un-
enncerned by s mate’s efforts to attract her. One very tarely sees a pair in
cop, althongh vast munbers of hoth sexes may be present on the banks of the
strenm.

!Iaﬂss rarely a female may be seen ovipositing on o floating twig or broken
Toodl.

In spite of the large number of species, it i3 extremely difficult to establish
relationships, and their distribotion presents many  apparently  insoluble
problems.  Rourhly the whole genus may be split up into two large divisions,

Those with narrow wings, the hind =earcely broader than the fore, and in
which A7 iz widely separated and distad from the subnode.

(| B —biforata, perforata, bisignata, ete.).

Those with broader wings, the hind usoally being much broader than the
fore, and in which &4 comes off from the subnode,

\E.g.,—cnneala, spuria, quadrimacnlala, ipnipennis, ete.).

Lenipennis, trimaculate and wnimacnlata are clearly fairly clozely related,
not only from the colour of the wings, coppery in all, but also from the fael
that all have an aborted mesothoracic triangle,

fridea which shares this latter character, I am inclined to view also 05 closely
related as the forewings are often coppery.

VI | W

inddrical ; leps of o




[ 1%a1 31 U1 sl noneEIoa] Jo (Y.L 94 995 ‘uonwiasdiain o, )
ATHO STHANHEN OISOMHALNT a8V NIV 2L DNIAOHE 'SATES "Droguapnant piydfoontyyy A0 DNTAXIN

vl . . \TTYT
; b

VI 41 |

i

*20g ‘18I 1N Avquiog “winop

_ /el d



Journ. Bombay Nat. Hist, Soc. Plate 11

Fic. 2
Firo. 1. Wixcs oF Abinoeypha enneala, SELVS, MALE

2 Mare.
“I'he black areas are steely blue or grecn, the shaded areas are vitrified and glow with
blie, green, violet reflex according to the angle from which viewed. .

Fic. ?. Wixcs oF Rbimocypdd guadrimacnlaln, SELYS
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A guite natural series, which may indicate @ pussible live of evolution is as
follows (—

A immencilata—&ilarye —0ifaicialu—frifase fala—bifenesivala—spuria—and
s0 on ta the fenesfredla croup.

=0 f;n' A the seventeen Indian species are concerned, it is pussible Lo place
them in four more or less notural groups, of whick group perfordfa appears Lo
be the most primitive.

Group L. Fewcslretio

us (R arisiog

spots of blue,
n the fore;

The third branci
Iack with iridese

al the svbnode ; wings opatue

of emeridd wreed ; hind-
iracic trinngle very large,
ra—teneslrella—gaadre-

Hpchitly distoad Lo
e Dlack bands
v hroader than
- sianis, colotired.—

1L wing
runmng

mesothorac

th awe ar mor
nadwings only
ctencing to an

—{rifasciala—bifenestira

fore ;

Growp I1L,  Uafmacilata

The third brauch of radius ing from the subnode or slivhtly distad of it
winos v coppery metallic with iridescent vitveous spots of pink, violet or
Ureen [fride s the hind winz and costal border of forewing opaque black
with gulden, or violaceous vitreous spots and stripe) ; hindwings  usnally
hroader than the fore; mesotforacic friangle obsifele. —unimacalafao—irni-
pennis—itrimacnlale and fridea.

Group IV, FPerforala

T'hird branch of radins ansing: well distad of the suboode ; hindwi s ol
broader than the fore, both pairs very norrow ; hindwings cpague only in the
auter third or half, this area marked with one or two rows of iridescent vitreous
spots ; mesothoracic trinngle short, not extending moré than half-way towards
the antexlar sinus,.—perforalfa—biforala—bisisnala—ohitebeads.  (To  this
group also belongs deatifica, Fras,, a race of perforata, and bevsons, Fros., a
race of diforalo.)

Fur the rest adamandivg, Forst., i= synonvmous with exaeafa, or at the most,
merely a race of that species, whilst Seaidyvaling, Fras,, isa race of greadein-
cufali.  Lastly faddlased s transferred to a new genus,

Key to Indian species of Afisecyplia,

. Wings uncoloured in both sexes rancacadalya, Selvs,
{Assam. )
Wings coloured, at least partly, in che male. 2
2. Dorsal mesothoracic triangle extending as faras root
of winps ' ' 3

Diorsal mesothoracic friangle either absent, un-
coloured or extending not more than half way up

to root of wings ... 5 v 8
3, Hindwings of male with opague bands ... 4
Hindwings of male opague with vitrcous spots .. i

1. Hindwings of male with the apex narrowly Dblack
atd an incomplete (more rarely complete) black
band just proximal to pterostigma ... v Mflaryee, Frus,
{Upper Burma.)
Hindwing with the apex narrowly. black and & black
band Iying aboot midway between prerostigma
and node . s e Wfasciala, Selvs
(Assam.)
Similar to last bot with a third, incomplete black
band at the level of node ., G i 5
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10,

13,

Apical, medial and nodal bands separated we drifaselate, bBelys.
(M. W. Provinces:)

All three bands connected narrow!y along costa

hinder borders of wing, thus encloging two large
APELES .. - aea e s Oifenest
(A

rafa, Fric.

ST )

The loarge apical vitreous spot separnted from the
costal bovder by not more than one or two rows ol
cells e EleneEla, Selys,

{Assam and Benesil. )

Apical vitreous spot separated from costal horder by
at least throee or four rows of cell
| i : spot moderately s

nnder prerostizma, medium

T s i
1, Iving exactly
el spectes oo Fenestrella, Kanunls,
( Burma, Indo-
China, Borneo.)

Apical wvitreons spot lange, almost entirely
proximal to line of pterostigma, larpe specles,
mindwing 27-28 mm., mid row of vitreouns spols
miere or less confiuent o we SPNria, Selys.
(Bepwal, Assam
and Sikhin.)

Apical vitreous spot moderately iorge, lying partly
proximal to line of pterostigmii, small species,
bindwing 20-24 ., mid row of vitreous spols
always well separated, the costal one extending
el nearer to node than the middle spot . nadrimacniala,
Selys,
(M. lodii)

Mesothoracic triangle uncoloured, or entirely olso-

lete ; hindwing distinetly broader than forewing... ]
Mesothoracic trinngle colotred, extending from one-

third to half-way up dorsom ; hindwing nearly the

same breadth as fore 12
Wings fiery burnished coppery metallic; no opaguoe

ares in forewings... 10
Wings opaque black, the hind with o sickle-shaped

vitreons spot ot distal end, which partially encircles

the outer row of vitreous spots; costal border of

forewing narrowly black nearly as far as node ..  irideq, Selys.
(Upper Burma. )

Hindwing with a large subquadrate violety green
vitreous spot at its centre ; very large species .. usemacniala, Sclys

y i (Bengal and Assam.)
Hindwing with a medial row of vilreous spots and

in inner linear spot 11
Smull species, hindwing 23 mm. of less: inner

vitreous spot very elongate .. e frimacnlala, Selys.
Larger species, hindwing 26 mm. or more; inner

vitrecus spot much shorter ... e BRI, Sulys,

) ( Both from Assum, |
Only the apical third of hindwing vpague; u single
row of vitreous spots 13
'l‘lll_l.: apical half of hindwing opaque , two rows of
vitreous spots. ., i .o perforala, Perch,,
and race dealificn.
(Assam, Burma,

S : . S, Asiu)
Mesothoracie triangle very small, pink ; vitrenus spots

clongate ; only extreme apex of forewing tipped
with black o - biforata, Selys,
{ Burmin, )

Mesothorneie  trinngls  larger, extending  half-way
along dorsum, pink ; vitreous spots shorter : apex
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of forewing tupped with black as far as inner entd
of pterostigma .. e Diforada, race,
beesont  Fros,
(Burmu, Assam,)
Simular 1o the kst but nearly the apical thind of

furewing black fistrnate, Selyvs,
{ Peninsular India, south of the Himalavas,)
Mezsothoracic  triangle amall, blue; an  isolited

vitreous spot distal to Uw tow of vitreous gpots ;

opague aren of forewing equal to that of hind,

intensely black, the vitreous spots  pegcock  blue ;

wings watkedly ronnded ot apices ... v telidelends, Kirby,

[Assam. )
Rhinocypha cuneata, Selys. Syn. Calop. p. G0 (1853) 1 d. Mon, Calop.

p- 206 (1858) ; Walk. (LideMape canval), List. Neur. Ins, B.M., iv,

p- 630, u. 14 (1853) : Kirby, Cat, Odon., p. 113 (1580) ; Will. I*roc.

L, Nat. Mus,, vol. xxviil, pp. 173, I74 (1904) ; Lasd., Mec, Ind.
£, vol. xill, p. 56 and PL 11 (1917).  Porse, (adawan/ing), Ann,
g Mat, Huog. po 57 (1803).
Abdomen 24 mm.  Hindwing 27-

Ground colour velvety black,
bine =pof on either side, rest o
un the outer side of the oce
weciput.  Eyes brown.

P'rothorax black with a pale blve longitudingl streals on the middorsum of
posterior lobe.

Thorax black, the mesothuracie trinngle very large, extendiog s far ns the
antealar sinus, pointed at apex, palest blue in colour, a tiny humeral point just
behind the upper end of the humeral suture, 2 linear strenk along the anterior
bprder of the second lateral suture, not extending up as far as wing roots, and
dividing into two small spots below : lastly an upper short streak on the mete-
pimeron, all reddish vellow.

Legs black, the two hinder pair of tibie pure white on fHexor surfaces from
dense pruinescence, the distal portion ef the hind femora less so,

Wings opague from apices to abount 5-7 cells proximad of node, the bases
hyaline, palely suffronated. The opague area in forewings occupying rouglhly
about the costal half of the wing, the hinder border of this area serrate.  In the
hindwings this ares begins 4-5 cells proximad of node and runs obliquely back
and out from this point in o very frrecular and serrate maunner, leaving &
vitreous streak of pale violaceous anterior to the discoidal cell, which deeply
indents the opague srea and runs inward te a little beyond the inner end of
discoidal cell. The inner horder of the opaque aren, posterior to the dis-
coidal cell is alse violaceous vitreons. The opaque area presents a medial
row of spots, all more or less conflucnt and presenting an infinite vardety of
patterns. The anterior or costal spot lies between AY and Réff (lirst and
second branches of radivs) and is uswally separated [rom the hinder two, it
extends inward well bevond the others. ‘I'he hinder spots usually confluent,
extending to within one cell row of hinder border of wing, In addition to this
medial row, a very large preapical spot extending from A% nearly to hinder
border of wing, oval in outline, its inner and outer borders serrate, its outer
border in line with the inner end of ptercatigmn. The latter black with an
elongate spot of pale blue at its centre.  The iridescent spots and vitreous hinder
aren of [orewings peacock blue or pale violaceous according to which angle
viewed from. Abdomen black, unmarked. Superior anal appendages slender,
sub-eylindrieal, simple, curved in at apices; inferior half the length,
woderately separated, slightly curved in at apices.

Female. Hindwing 25-30 mm. Abdomen 21 mm.

The female has hitherto been undescribed. The following deseription is
male from specimens from Turzum, near Darjeeling (—

Head marked as for male but with the following additional spots, all bright
wimbowe i—a small pot on each side of the anterior oeellus and just anterior
o its level 3 alarge spot at the base of antend:e, a pyriform spet on each side
of ihe frons, the cheeks narrowly, the bases of mandibles, and finally a small
sput or stripe on each side of rhinariom.

4 mm,

ibinm black, labrin black with o pale
ead umuarked save for o tiny spot of rust red
o and another smaller, bluish, on each side of
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Prothorax Pluck marked with Dright gomboge as follows ;—a median streak
on dorsum of posterior lobe as in male, o short streak on sides and 2 large oval
spot laterally, just below posterior lobe.

Thorax bluck marked with bright gomboge as follows :—fine lines on the
pumeral and medion lnteral sutures, incomplete below, the same morkings as
spep in the male but considerably bromler, especially the metepimeral marking
which is broad and ronchly triangular, finally & minute antehumerat strenk on
the lower part of thorax, The mesothoracic triangle mapped oumt in lines of
vellow.

Lews bluck, not proinused.  Wings hyaline, evenly enfumed throughout, 5o
that they appear brown when overlapping and folded over dorsum.

Abdomen black marked with gamboge as lollows:—the dorsal caring Rnely as
far as segment 7, o zigzag lateral stripe on segment 1, o lateral basal longitudinal
stripe and an apical spot on segment % 4o 4, and the spot only on segments 5 Lo
7. A ventro-lateral stripe on ot 2 by 6. In some specimens many of
these markinges are mors olete, the voupeer specimens being as i
rule the better mark

Anl append:
st .
Prerostigmin i
sqpuared dist

Distribwtion.
Gopalding

il eviinds-ical n= loag vice the length of
£ ine 1w end of abdomen.
aed wiaite, obligue nnd- rather

i L B3
ot with

CIniL

ol and  Assam. 1
Darjecling District, gput, in the
Intter dis ¢l . H. Stevens, Dsear Linderen, and Chas. M.
laglis. The type is said to have come from Thilet and may weli have done so,
it is = male in the Selysinn collection.

2. adomaniing Fovst. (Ann. Mus, Nat. Hungarici, p. 547 (1803}, is obviously
merely o variety of thiz species,

The species is easily distinguished by the apical vitreous spot encroaching to
within une or two cells of the costal margin of the wing.

reciinens  from

2. Rhinocypha spuria, Selys., Bull. Acad. Helg. (2), =hii, p, 585 (1874} ,
Kirby, Cat. Odon., p. 113 (1890) ; Selys, Ann. Mus. civ. Genov, (2)
% (xxx), p- 59 (1891} ; Will. Proc. U, 5. Nat, Mus,, vol. xxviii, pp.
173, 174 and 177 (1904) ; Laid. Rec. Ind. Mus., vol. xiii, pp. 36 and
37 (1917).

Male, Hindwing 27-28 mm. Abdomen 24 1.

Head black marked with citron yellow as follows :—a small oval spoton the
outer side of each posterior ocellus and = tiny occipital spol on each side, these
markings being similar to those of exmeale. Labium black, labrum unmarked.

Prothorax black marked with citron yellow as follows :—a linear streak on
the middorsum of posterior lobe and a small spot at each of its outer angles,
another larger spot below this and a large triaogular spot on each side of
middle lobe.

Thorax black muarked with vellow :—an upper linear antehumeral spot, an
upper humeral stripe broken above, hugging ihe hinder border of humeral
suture, n broad irregular stripe on the sides on the hinder part of the mesc-
pimeron and an clongate trinngular sireak on the hinder part of metepimeron,
which is oiten broken in two : lastly and occasienally a small spot on the upper
part of mesepimeron and o tiny streak along the upper part of first lateral
suture.  All these markings, both prothoracie and thoracie subject to variabi-
litv, the prothoracic and the smaller markings on the thorax uften obsolete
Alesothoracie trinngle very long and broad, lilaceous.

Legs black, the two hinder pairs of tibin snowy white from priinescence ol
the fexor surface.

Wings opague black with a steely bilue or green rellex in the vuter three-
fourths, marked with vitreous spots and areas of lilaceons or purple,  In some
lights these spots have i mother-of-pearl reflex.

In the forewing, the opague ares covers the costal three-fourths of the wing,
the vitreous area posterior to it having o beautiful violaceous reflex, the border
of the opaque area markedly serrate  Inwardly it begins four cells proximad
of node and has & markedly jagged border. In the hindwings the same area
bewins about 2-3 cells proximad of the node and is indented by two vitreous
arcas, the anterior of which cxtends in for a distance of 4-5 cells, the hinder,
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which is on the wing border, for o distanee of 3-1 cells.  The vitreous areas i
this wing cousist of a middle row of spots and an apical, the latter Iving with
its outer twosthirds under the preretic « and nearly quadrate in shape, being
hounded by LAY and FAYE.

The middle row of spots are ratber varinble, consisting of four linear spots
the anterfor or costal one sde up of 2 rows of cells, the next of 2 or 3 at s
oatter end, the third of some isolated cells anel the Innder of 2 or3 rows at it
outer end,  The inner border of these four rows form a stightly convex ootline,
the second being o Hitle more distad  than the others. About N antenoda)
nervures in ot al cell,

e o live traversinge pervares to the diseol

Prerostiema roawty, anarked with o very laree elinente liliceons Spae
in the Dindwing
Abat with aatk metallic reflex, seement 1 with o = al

vellow near streak aloap the vental border.  Apal

~pob an o
Prothorax marke
Thorax with simil

vellow in hue and mueh more
ing the humeral and hs:
antehnmera]l markinge bec sETipe 1\ ¢ inn curved
manner imwards from the upper end of the humeral sutire towards (he anteala
cmus and then straight down the whole length of the -dorsum parallel o the
mesathoracic triangle which is finely outlined in veliow,

Wings eveniv enfumed nnd palely safironated throvshout, hyaline, snmarked,
Prerostipma hlack, its cential area ochreous. Fourteen to sixteen antenodal
nervures in hind and (erewings, Legs black, the wo hind pairs of tibiow
pruinosed,

Abdomen black metallic with the following yellow markings : - segments 2
tes 7 with the middorsal carina narrow Iy vellow, segpment 1 with its apical
horder and a large curved or angulated lateral spot, segments 2 to 5 with o
longitudinal basel stripe and an apical spot, as well as a ventro-lateral stripe.
O sexment %, and =ometimes 7, the apical spot only. Sepments 2 to G with
the apicil border laterally vellowish,

Anal sppendages and vulvar scale as in chmneala.

Distribution. Shillong, Assam, Kalaw, 5. Shan States, Lipper Burma, and
Chin Hills. This species is one of the lurgest and most beautiful of the e,
It is specifically distinet from guadrimacnaiala, which it one of the smallest
species of the genns.  The difference in size is so striking, that when placed
sude by side, there 15 never any doubt as to whick is which. Both Williamesn
and Laidlaw however express the opinion that, so far as deseriptions o, the
two are conspecifie, so that it seems advisable to settle this point once and or
all by pointing out the differences. In a large number of species | find :—

imes Do

N spuria A, guadrimaculala
Distribution. Asram and Burma, | Distribution., HKashmir to Burma.
Reticulntion of wings rather open, Reticulation very close.

Vitreouns stripes extending distal-
ing the opague black ares for & | wardsinto opague area for a disfance
distance of 3-5 cells, of 7-8 cells,

Apical vitreous spot nearly square, | Apieal vitreous spot transversely
limited posteniorly by the nervure | elongate, much narrowerthan long, ex-
LR, tending one cell row posterior to J/267.

Middle row of spots always 4 in Middle row of spots almost always 3
number, the second spot from costal | in number, the middlespot  much
border equul in length to the hinder, | shorter than  the hinder and inset
inset but slightly, the inner border of | markedly to the others  so that the
pots shallowly coneave. inner borderofspots is deeply concave

Vitreous stripes in hindwing invad-



152 JOURNAL, BOMEAY NATURAL HIST. SOCTHTY. Vol. XNXxxil

i i 24 ndwine 2 :
Abdomen 24 min.  indwing 28 mm.  Abdomen 19 mm.  Hindwing 21 mm
The extent and shape of the ;{im_'nl apot 15 the best woide.

3. Whinocypha quadrimacolats, Selvs, Syn, Calop., po 60 (1855) 5 Kl Mon.
Calop, p. 202 (1854) ; Walk. (Lidellogo guadyinacalafa), List. deur.
Ing. B, M., iv, p.fal, 0. 15 (1853) ; Karby, Cat. Od 112, 11
(1890) » Will, Proc. U, 5. Mat, Mus., vol. xxviii, pp, 1!
177 (10d) ;- Ladd., Ree. Ind. Mus., vol. xiil, pp. i€
Fras. Meni. I*usa, Ent, Series, vol. vi, p. 54 (15821},

Aale. Abdomen 19mm. Hindwing 21
Hlead black with a small spot o

1L,
stde of each posterior ocellus and
smaller spot on each side of the o binm and labruom black, nnmarked.
I'rothorax black unmarked. Thorax black marked with yellow as follows i—
a fine Inmeral line eil below, and a maderately broad Iateral stripe on
i r horder of the hinder Interal suture.
Wy n smell elongsate spot on the metopimeron, bat this, as well ns
sunily absent  {Tenera imens have markings very
i thorax, but although re-
t nvariably los: in adults of guadrs-
v the broader Interal stripe. )  Mesothoraeic ‘rinngle narrow,

wained in Iy & BT

e distal halves of the two hind pair of femora and the tibie
snowy wh ne flexor surfaces from pruinescence,

Wings shaped as for evneala and sparia, the hind considerably more broad
tian the fore, and dilated at the middle, opague black with dark plum coloured
steely redex. and marked with vitreous areas and spots as {ollows :—an apieal
apot much broader than long, bounded by &4 costalwards, overlapping by one
row of cells R posteriorly, its inder and outer borders serrate. A medial
row of spots vsually 3 in number but ocessionally 4, the anterior or costal spot
miide ap ot 2 rows of cells, and extending in towarnds the node much nearer
than the otlier two spots of the series, the second or middle spot much shorter
than the other two, and situated more distal than either. The third spot, when it
exista, made up of 2or 3 cellsonly.  Lastly the posterior spot situated obliguely,
<o that its outer posterior corner may be in apposition with the hind border of
wing, made vp of 3 rows of cells. At the inner border of the opaque area,
which is very irregular, are seen two deep indentations due to invasion of
hyaline vitreous sreas. These vary in extent but w=ually invade the opague
arca for a distance of G to 8 cells.  In the forewing, the opague area covers the
costal three-fourths of the wing, its hinder border being markedly serrate, nne
ft inner border, which extends 4-5 cells proximad of the node, markedly
dentate. The area posterior to the black area, vitreous and peacock blue or
purple in eolour according to the angle of view. The vitreons spots and areas
in the liindwing purple or emeraldl green according to the angle from which
viewed.

Antenodal nervures 16-18 in number @ discoidal cell traversed 4-5 times,

Abdomen black with o vestigial lateral spot on the sides of the first segment
amd ventro-lateral stripes on third and fourth, Anzl appendages as for
sparica.

Female. Abdomen 20 mm. Hindwing 25 mm.

Head velvety blnck marked with achreous spots as follows ;—a reniform spot
un the outer side of each posterior ocellus, o iargish rounded spot on each side
af the oeciput and 4 medial oval or linear spot hetween atd behined them on the
hinder border of occiput. An oval spot in front of and on each side of the
anterior ocellus, a larges trinngolar spot on each side of the frons, o laroe spot on
each side the rhinarium and alarger on the summit of that s*rocture. The
checks, bases of mandibles broadly, the second joint of the antenna, and lastly
two larper triangular spots on the labrom,  Labionm bleck, inner borders of
lateral lnbes vellowish white,

Prothorax black withalongitudinal medial stripe on the posterior lobe, and
another ronnded or triangular at each of its outer corners. A large oval medio-
lateral spot.

Thorax black marked with ochreous as follows ;(—the niesothoracic trinngle
finelv mapped out in yellow, an antehumeral fine stripe, which begins at the
npper el of the humeral suture, curves rapidly in and then down o anteriog

%
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border of thorax, running parallel to the mesothoracic triangle, A fine post-
humeral line, complete, running close to and behind the humeral sutire,
another finer line running close to the first lateral sutere apcd separated
narrowly from an upper spot on the mesepimeron. A broad irregnlar stripe
bordering the anterior aspect of the second lateral suture and finally an clongate
spot on the metepimeron,

Legs black; hind two pairs of tibime and femora sparsely pruinosed,

Wings moderately, deeply and evenly enfomed with brown plerosticma
blackish with a diffuse vellowizh centre more cobspicuous distad.

Antepodal nervures 14 to 15 in number,

Abdomen black marked with vellow as follows :—a very large spot on each
side of sexment 1, a hroad elongate spot at the base and an apical spot on the
sides of 2, which are repeated on the sides of 3 to 7, but the elongate longri-
tudinal basal spot linear and gradually shortening from segment to segment,
segments 8 and 9 with oaly a latersl spot, larcest on the Iatter sepment. The
dorsal carina narrowly yellow from segment 2 to 7,

Segment 10 unmarked, anal appendages and volvar scale similar to creneata,

Distribution. Ruare in Burma, iis zoo-ceatre feems to be ."I'|--.'ut:Nl:|'.".'.';|. 1
have seen specimens from Almorsh in Kemaon, Falodhi, and there is a speci-
men in the Vienna Museum from Kashmir, Mr Chas. Inglis has taken it in
Sikhim and around Darjeeling, but sparingly, whilst Col. F. Wall, has sent me
specimens from Mavmyo, Upper Borma. It has also been collected around
Lehra Dhan.,

It would appear therefore that geadrimacwiate is gradually replaced east-
wards by spurfa and fewesfrella, but that itis specifically distinet from both,
The differences between the formmer are set forth above under the dezcription of
Sduria.

Race kemikyaling. Fras. Pusa Mem., | c., p 64 (1821).

Male. Abdomen 23 mm. Hindwing 23 mm.

Differs from typical guadrimeniate by the opaque area of the forewing cover-
ing only the costal nali and by the apical vitreous spot in hindwing extending
back 10 3 rows of cells posterior of J&1#F, Instead of coly one. The mesothoracic
trimngle is lilaceous as in sparde.  The opaque area of the hindwing is sharply
bevelled off proximad so that the vitreous spots indenting it are merped in the
adjacent vitreous area, and the border appears regularly indented or serrate.
There 12 & fourth row of cells vestigial in pature in the medial row of spots.

Ferpale.  Abdonen 21 mm, Hindwing 25 mm. Not differing from the type.

A pair from Shillong, Assam collected by Mr. T. Bainbrigge Fletcher, now
deposited in the B,

It iz uncertain where the type of geadrimacsiala is, but it is probably in the
Brussels Museam, in the Selysian eollection.

In a male from the Naga Hills, in my own collection, the apical spot 18 similar
to that of Aemwdyaling, Lot the forewing 15 as broadly opaque as in typical
guadrinacnlata.

4. Rhinocypha fenesirells, Kamb, Ins. Nevrop., p. 236 (1842) ; Selys. Syn.
Calop., p. 60 (1853); Id. Mon. Calop., p. 204 (1854) ; Bull. Acad.
Belg. (2) xIvii, p. 357, (1879) ; Walk. (Libellago fenesivella), List,
deur. los. BAL, iv, p. 630, n. 15 {1853) ; Kirby, Cat. Odon., p, 113
(1890) ; Will. Proc. U 5. Nat. Hist. Mus,, vol. xxviii, pp. 173-179

3 (1804} ; Laid. Rec. Ind. Mus., vol. xiii, p. 35-37 {1917},

Male. Abdomen 19 mm. Hindwing 21 mm

Head velvely black with an oval ochreous spot on the outer side of each
posterior ocellus and another rounded spot on each side of the oceiput. In the
tvpe, the former of these :pots is wvestigial and the latter obsolete, but in
specimens fromn Borneo and Burme which | have examined, they are clearly
visible.

Prothorax black with a longitudinal middorsal stripe on the posterior lobe,
white. {Absent in the type.)

Thorax black with a bright citron yellow irregrular stripe bordering the second
lateral suture aoteriorly, aod an elongate spot on tne metepimeron  The
type hus also & fine incomplete line on the humeral suture and another oo the
upper part oi the first lateral suture. The mesothoracic trisngle extending to
the antealar sinus, palest pink or lilaceous. Four yellow spots beneath
thorax.

2%
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Legs black, the two hinder pairs of tibiae pulvernlent white on the flexor surface.

Abdomen glossy black with steely reflex, the frst segment with a small
bright citron vellow spot on each side.

Wings hyaline at base, opague black for the distal, three-fourths, the hyaline
area tinted vellow, the opague area steely green or blue, miarked with vitreous
spots which glow emerald green, lilaceous, mother-of-penrl or a beautiful rose
pink according to the angle from which viewed., The opugue area in the
forewing occupies variably the anterior three-fourths or hali of wing, and in
specimens from Sintang, Borneo, the vitreous area extends up at the apex as
far asthe pterostigma,

The hyvaline area posterior to it in this wing and for some distance proximad
at the base, is a beautiful vitreons peacock blue. T'he dark nrea has n very
irpegular border ad, and iz markedly serrate bhehind,

In the hindwing, the opague urea begins about 5 cells proximad to the node
and extends back i & very rgeed] in s An gwedrimaenfata, leaving two
deep indentations meade by the | vitreots aren nilar to
guadrimacniate. 1o the e s o very ohligue
border, ns 2een i 4 L . are barely visible
from the other irreg aren is corres-
gy broqdencd. . v benealh the
L variably 1

hie COTTES-
t foudl in 7 i

1 y s el y
5 of vells in depth, Costalwards 1t

v FA%E, and
ts abhont one row of cells bevand A7, hut s subject to shight

YAkl 1

The middle row of spots shows even greater variability, consisting of 3 or 4
spots, the two middle of which are often coufluent. The spots do nol vary
markedly in leagth as a rale, a2 o geedrimacidala, and their inner and outer
borders form o regular carve.

Prerostigma black, broadly lilaceous beneath, in the hindwing. Antenodal
nervures 13 to 16 in number ; discoidal cell traversed 3 to 4 times,

Anal apendages similar to those of gieadvimacnlata,

Female, Abdomen 17 mm. Hindwing 24 mm. {Rambur typel.

A 19 mun. o 2% mm. (From Upper Barma).

Head black, marked exactly the same s in gitadyimaculafe, Prothorax
similarly marked to guadrimacelata, bl the tweo laleral spots much lavger.
Thoras witis an antehumern] fine line broadening below, and eurved out above
along the border of the antealar sinus as far as the upper end of the humeral
suture ; a fine line which starts above and behind the humeral spture, crosses
its middle and ends shortly before the anterwr border of thorax. Laterally
the markings are sitilar to those of gradringenlata. Below are found two
long yellow spots shaped like the broad head of a stabbing spear. {These two
spots serve to separaie tiis species from the female of gradrimacfala.)

Legs black, the two hind femora distinetly pruinosed white.

Wings Ffaintly and evenly enfumed tinted with vellow at the bases,
Antenodal nervures 16-17 in number ; discoidal spices traversed four times
pterostigma black, dark yellow for the greater part of its centre,

Abdomen black marked with ochreous spots as {ollows:—a largish lateral
‘spot on segment 1, a smaller apical spot on geements 2 to 7, and a ventro-
luteral simpe on segments 2 to 4. The middorsal corina very finely from
segments 2 to 7.

Anal appendages and vulvar seale similar to cuneali.

Listribution.  ‘The type, A male taken in 1525 is supposed to have come fram
Maiacen, and is in the Faris Museum. A spcond male was lnken ot Polo-Fenang
Isle—brinee de Galles, A third male, which was in the Dale collection, now in
the B.M., is labelled * India.’ The co-type female described by Kambur, is in
the Paris Museum aznd is labelled as coming from China I have males from
Sitany, Borneo and & pair from Gokteik, just above Maymyo, Upper Burina,
collected by Col. Wall, It is apparently found scattered throughout Southern
Asin in submoniane arens,  The Raumbur femeale iz teneral and incomplete, the
description given above is the first complete otie and was made {rom Col, Wall's
specimen.

Fenestrelly is easily determined by the position of the apical spol on the

bindwing, situated exactly under the plercstigma, whilst the female may be
fecognized by the markings oo the underside of the thoras,
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]-'||‘;I |_ VIEW OF ROURY HELD OF 4 MOXTANE STHEAM Ix SHILLGXNG
ASSAM, WHERE Nhimocypha sguipenuis AXD sppria ARE FOURD
OTHER ZVOOPTERA TAKEN HERE ary Malfrowa basifaris
AXD Egho anargariia.

Fig, 2. ANOTHER TVPICAL STREAM Fok SMinocypha fpnipennis.
Pool below Seven Fulls, Shillongy, Assam.
( Photos faken by Mr. Bainbrigge Flelcher.)
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Rhinocypha irides. Selys . Ann. Muos, civ Genov, (2) x (xxx), pp. 402-404,
(180 ; Will. Proc, U. 5. Mat, Hist, Mos, vol, xeviil; pre. 173, 181 (1904):
Laid. Rec. Ind. Mus,, vol. xiil, p. 37 (1817).
Male. Abtlomen 20-22 mm.  Hindwine M ommt
Head velvety black marked with vellow as follows —=na small spot on the outer
side of each posterior veellus, o rownded spor on each s'de of the oeeiput
and an oval spot on th serior ar fts centve,  Lobium black, the
basal halves of the flowish white, UBases of
mandibles bluish @ labk v e patle blue, indented by
a small proloneation of the basal bi

Prothorax 1 1

lonsritndinal
caniddie lobea

stripe o :
and n eneral specimens,
these of the posterior lobe  being
narrowly
Thorn ag follows :=-a
Ty &

humers]

curved o1 bel 1 v

line Tyine al Itare, ne ndjacent
to the t 1 ] e on the {f of the
meepimeron nod extending to the root of winus and hroader I Iy and

markedly on the lower half of the wesepimeron. Finally the whole central part
of the metepimeron,

|.L"'._;"- bl i viler pairz of tibloe and distal two-thirds of the same
feinora densely proincsed white

Wings partly opaque, the hind distinetly broader than the fore, Forewings
hyaline nt base, vitreous townrd= the apex, the costa for adepth of twn cell-
Tows opagque black as far as 10-12 cells distad to node, behind which the wings
glow with an irdescence of many colours according to the angle from which
viewed The extreme apex is dull violaceous, the grenter part of the wing
golden green as far proximad as the node.  The opaque arex along the costa
often extends nearer the node in the space between &Y and A4, than belween
the costa and A4, In the hindwing, the opague aren extends irregularly in
as far as the middle of discoidal cell at that level, and for about 3 cells
proximad of node along the costa.  This area marked by vitreous spots and
stripes as follows :—an elongate sickle-shaped stripe made up of a sinele row
of cells, margined costalwards by A7 and beginning about 15 cells distad of
the node, it extends distad to the level of middle of pterostigma at which point
it turns down in @ regular sickle-shaped curve. This end of the stripe made up
of 12 rows of cells, broad at the costal end, tapering towards the hinder border
of wing, which it nearlv meets. The costal end of this curved stripe nearly
continuous with an elongate spot which lies in the angle formed by &% and
Kfii at the subnode, and which is about 18 cells long. Lying within the angle
or curve formed by the curved band is another vitreous spot, which lies between
LRi and Riv <+ o, is irregularly quadrate and very broken and jagoed on its
ioner and outer borders. DImmediately poesterior to the first spot is o third,
separated from it by 4 rows of cells and bordered behind by Cuii, equal in
length to the subnodal spot, The whole posterior border of wings from the
nervure ac to the outer end of 87 narrowly vitrified and hyaline. * Finally an
elongate spot which begins adjncent 1o the are, bordered behing by Kiz 4 o,
and extending distad into the opaque area for a distance of aboyt 18 cells. The
sickle-shaped band and the border of wing glow zolden green, the spots rose
pink or purple or ermerald sreen according to the angle from which viewed.,
Pterostigma black, yellow outwardly.

Abdomen black marked as follows with azure blue :—a triangular spot
on ‘each side of sepment 1 and its apical border, an elongate spot and
an apical point on each side of segments 2 and 3, the long spot abbreviated
on 2, li:-ng and tapering to a point on 3, segments 4 to 8 with the elongate
zpot only.

Anal appendages similar to those of Crneali.

{"This deseription differs in several points to the original Selysian one, which
was made from a sab-adult specimen, Thus the markings of the labrum,
prothorax and thorax are wiven by Selys as vellow instead of azure blue. In
this species, probably better than'in nnv other known dragonfly, one secs the
gradual development of colour, especially in the wing markings which develop
gradually in the course of severa! days like the details of a developing
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photograph. Alature specimens are comparatively rare in enllections, most show-
g a thin grevish marking like an insufficiently exposed nnd onder developed
photograph,  The fully adult insect is probably the most beautiful insect in the
world, if one considers the combinations and harmony of colouring, together
with the delicacy and artistic nature of the desion in the hindwings. )

Female, Abdomen 20 mm. Hindwing 28 mm.

Heard black marked with vellow spots as follows ;—similar spots as found in

he male, and in addition, a large rounded spot on summit of epistome, obsolete

in adulits, the bases of mandibles, a triangular spot on each side the epistome
two large subtriangular spots on the upper surface of frons, an oval spot on each
gide of the ante illus, and [astly the cheeks narrowly. 'The middle and
lateral lobe of labium yellowish white except the extreme tips.

Prothorax and thorax similar to the male but the mesothoracic triangle
outlined in vellow instead of pink, and the markings more of a greenish yellow
inslead of blue.

Legs black, tibime and femora pruinosed white on Hexor surfaces.

Wings entirely hyaline, tinted with greenish vellow ; pterostigma framed
narrowly in black, clouded with blackish inwardly, vellow outwardly; 14-15
antenodal nervures © discoidal cell troversed 3-4 Yimes in both sexes,

k marked with azure blue as mn the male, but the spots con-

or O

Abdomen bl
fluent to form a single stripe on seements 1 to 4, and segments 8 and 9 with an
apical lateral spot. Segment 3 with a ventral stripe.

Anal appendages and vulvar scale similar {o enneala.

Distribution  Upper Burma only. Typ2 in the Selvsian collection, Brussels
Museom, from Leito. It occurs from May to August at Maymyo, 5. Shan
States, Upper Burma, where Col. F. Wall found it comparatively common.
Paratypes in the B.M., Pusa Muoseum, ete. The species is related to group
enimacniala by the primitive condition of its mesothoracic triangle, which
resembles that of the fzmale.

[ Fir be condinated)




REVIEWS

1 ANATURALIST IN BAST AFRICA. By 3 I3 Hale Carpenter, n.u.
{Oxon, ), MLEBE,, Oxford University Press, 1925, Price 155, 187 pages, [lustra-
tions, Map and 7 Plates.

carpenter's latest work with interest and can
that it is a worthy successor to his 4

We have read Dr. (3. 1. Hal

unhesitatinge 1 1

Nalurali Ie,
Although primarily o

nologist the author finds plenty of time for the
meticulous study of the I flora in generul with which he comes in
contadct, 1 many of his servations are of the greatest value.

The volume under review deals principally with inseel eolouration and
mimicry described from various view ints, but there is much else of
absorbing interest to the field a scientific naturalist, and the subject matter,
thotgh in reality highly « 18 set forth in such pleasing fashion that
it At once becomes acceptable to all,

Dr. Carpenter draws attention to a disti
and quotes how he had the gaod fort
& specimen of an exceedinzly e 2
American genus. He also |
forni=h interesting links barwe
Areas.

The author has introduced a subject of the utmosi importance, which has as
yvel received but scant attention from the feld nsturalist and scientist alike.

Much can be learot about the past from the distribution of the flora
and faonna of the present—much more than one is apt  to  realize.
The picturesque photographs and carefully prepared plates are o welcome
portion of the book a copy of which should bein the hands of every naturalist
in Africa and we congratulate the writer on its general excellence,

It speaks volumes in favour of having a hobby, especially in tropical countries
and still more so in time of war, and we hope that this work will be the meaps
of inducing many others to take up natural science pursnits,

We have one guarrel with Dr, Carpenter and that is his vse of an Englizh
nicktame for a common African bird, * Padedy-Bird! ' sounds extraordinarily
out of place in a bouk of this class and is, we understand, used in reference to
Bubulcus ibis (the Cattle Epret). Confusion is apt to arise from such nomen-
clature for the * Paddy-Bird * or * Pond-Heron * of Asia i also found in East
Africa and Uganda.

We can visualize the author's horror at the use of the word * Ignana ' for
Varanus niloticus (the Nile Monitor), so the oraithologist may well be forgiven
his momentary shodder at the expression * Paddv-Bird,"

F L

t link between Africa and Americs
rtuguese East Africa to procure
rih Snake Lelonging to a South
akes and dav-fAying moths which
two great Kthiopian and Neolropical

C.R. & P

2. NOVITATES MACROLEFIDOPTEROLOGICA, By Otto Hang-
Haas. Published in German E.li' Dr. O. Standinger and A. Bang-Haas of
Dresden Blasewitz, Volume 1. (Price 155., 9 X 6. xx. plus 238 pages.)

A catalogue of Palivarctic macrolepidoptera deseribed sinee the publication
in 1907 of Seitz * Macrolepidoptera of the World *, Palwarctic section, up to
the vear 1920. Volume [I will deal with 1921-23 and Volume 111 with 192426 ;
subsequent volumes will be issued ns time goes on,  The catalogue is arranged
exactly in sccordance with Seitz's work and for each new species, ete,, described
it gives the reference to the publication and the locality,

Ir: the introduction the aothor admits that the Zoological Record furnishes
vear by vear a list of all new names, but he does not like the arrangement,
finds it incomplete, inaccurate and that localities are omitted.  He ack nowledges
that all collectors and students owe a great debt to Dr. Seitz for hig great worl:
and since no revision or similar pubiication is likely to be issued for at least
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a generation, he considers that the keeping it up to date by the means he has
adopted is & necessity.

He comments on the multitude of tames now possessed by the better known
species under the designation of pro-species, super-specics, vice-species,
sub-species, geographicnl races, generations, varleties, mutations, lorms,
aberrations, modifications, hybrids, ete,, aind the consequent cheos as faros
the ecolleetor is concerned,  For instance Pevwassins apello had cight names in
1801 and now has 400,

He points out the difficultes attendant upon the meking of 4 catulogue of
thiz narure and how greatly the work would be facilitated, if every author
would draw particular attention to the new names he hind coined and deseribe
the locality of the tvpe specimen, so that it cowld be found easily on an
ordinary map. In separates the publication wherefrom taken should be clearly
specified and the original paying used,

The catalogues will be of the greatest assistance to systematic workers and
thelr use may prevent to some estent the manufacture of new names, which
for butterfies has assumed ajarming proponions of late : in fnct it is degenera-
ting into stamp collecting and the truly scientific aspect is becoming obscured,
Dombtless in vears to come the League of Nations will take (he matter up,

The catalogue is by no meane free from errors ; a cursory glance has revenled
the following amongst others ;(—

Page 76, Herda viridis is given as from Thibet : it should be Eastemn
Himalavas.
i l:nlgu 91. Lyceena orvbifuins walli is given from Thibet: it should be
Chitral.

It is o pity that the author could not take in a little more of India into his
Palwearctic zone : he gives North India as a locality in several eases, but he
omits butterfiies described from Kumaon, the MNaga Hills, ete., where the
Palwarctic elements are very pronounced., An improvement suggested for
future volumes is to draw attention to specilic names by setting them towards
the margin, underlining or bolder printing. X o
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EDTTORIAL.

LGavE PRESERVATION.

We should like bring to the notice of members the work of the Sudieis
for the Preservation of the Faung of the Empire, The Society was formed in
1908 by the late Mr. E. N, Buxton amd a number of fellow niature lovers with
the main object of awakening public interest in the womlerful assemblage ol
wild fauna which still survives in many of the dominions amd colonies of the
Empire and of taking such sieps as were possible to save them amd also some
of the rarer fndigenous fauna a1 the British Tsles.

The eals of the Society are to impress upon every colony and dominion
in the I-ll-'-]i'lh-' the vital nesd of taking measures to ensure that the wonderiul
inuna of the lands which constiture the Bri shall not be destroyed.
It furms no part of the Socciety's programme to in with legitimate sport
or to ohstruct economic development, neither of thess o incompatible
with the permanent existence of wild e, Al thae desires Lo
ensure s that beautiful and rare specics of living crectures shall, so far as
possible, be saved from extermination with which, owisg ruthless exploita-
tion for personnl gain and wholesals I ersons (requently
equipped  with all the latest resources ol y oi rhem are
threatened to-day.

One of the main objects of th
sanctuaries in eve ry dominion or « L i A indigenous wo the
country can live in restricted fresdom. To a 3 il the Societry desires
to. make its membership as wide and as influental as possible and therefors
appeals to all who may be in sympathy with the preservation of wild life
whether at home or abrosd to join its ranks. We feel certain that there are
many of the redders of this journal who are in sympathy with the objects
apd purposes of this Society lor the Preservation of the Fauna of the Empire
and would be willing to sssist it in earrying ocur its aims and purposes by
joining its ranks. The minimum subscription is 10 sh. but it is hoped tha
those who [eel that they are able 1o do so0 will subscribe a larger amount.
Communications from those who intend to join, should be addressed to the
Secretary, Society for the Preservation of the Fauna of the Empire, /o Zoologi-
cal Soctery of London, Repents Park, London, N. W. B

desrrac

of game

ACRICULTURAL RESEiRCH,

The Agricultural Ressarch Institute, Pusa, held an important place in the
deliberations of the Royal Commission on Agriculture which recently toured
Indin. We feel certain that much of the criticism levelled against the
Department would be gilenced il its labours were more fully known and received
the publicity they merit. The recently published Scientiic Reports of the
Institute are an illuminating record of the work accomplished in  various
sections of the Imperial Institute of Agriculture. The improvement of the
wheat and other cereal crops of Indin has eccupied much of the attention of
the Botanical Section of the Institute and practical evidence of the worlk is seen
in the pocd vields of Pusa wheat in the Central and United Provinces and the
extension of the distribution of these famous wheats o Bikar and Orissa.
Trials with imported tohacco varietics have also heen successful, and with
suitable curing methods the possibility of producing cigarette tobacco in Bihar
suitable for the overseas marker is within reach.  Other heneficial activities
of the Institute include experimental work on the nature of soils and manures
amd the attacking of such practical problems as diseases of leguminous crops,
sugarcane, and cotton and on the mosi cffective methods of controlling serious
insect pests.  The efforts of the Department to improve the vield and quality
of Indian milch eatthe will meet with general approval,  The policy now being
adopted is 1o cross the hali-bred Ayrshire-Sahiwal cows with pure Sahiwai
bulls in order to adapt the imported Ayrshire milking strain to the needs of
the country. The milk yield per lactation period of 300 days of 16 cows in
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the hali-bred Ayrshire-Sahiwal herd was over 6,000 lbs. Very important 1-'lll'ld
valuable experiments on the nutrition of growing animals and the nutritive
value of lmdian conrse fodders were carried out by the 1-‘]1]'5'.-3;0;55:4] Chemist
at Bangalore. Oone mmportant phase of the activities of the Institute is the
provigsion of facilitics for training Iodian stedents in different branches of
Agricultural Science ot Pusa and at Bangalore. Thar an extension of this
side of the worle of the Imperial deportment is urgently required is scen in
the evidence Ei'r'\.'il by Mr. HRiI'l.lrl‘i;;:T',n Fleicher, Imperial Entomologist, before
the Agricultural Commiszion. Alr. Fleicher emphasised that research work
in Entomology should be carried out by » properiy organised and centralizsed
Entomological Institute. He showed thor the total Josses caused by insect
pests in India could b al the enormous total of 200 crores ol

rupess,  The main nesd for ment is more skilled workers and pgreater
co-operation  between: workers,  Mr. Flewcher referred to the inadeguacy of
the two years® cotrse af training at Pusa and added chat if training to the Imperial
Service ndmred ~. ven, a proper teaching stall must be provided.
Entomology 2 & red Az o whole and entomology as applied to
Agriculture rieed  [rom  Entomele as applied to forestry,

wary work.  Mr. Fleicher wa
g in ]

1 coursse

medical aml wet

COUrse

[ opinicn that a proper
fogv. should b 20 areanged o8 1o give the
is subject for two or three years after which he
any special or poarticalar phose of the subject. In Bielogical
the man who counts far more than any training and, unfertiunately,
the supply of really %keen cntomological workers is practically non-cxistent in

India

could
wisrlk v is

Worr CoiLores,

From time 1o time reports appear in the Press regarding the finding of
human  children in the lairs of wolves, living amicably side by side with their
foster brothers and sisters—the woll cubs—=and being fed and temded by the
parent wolves. The theme is of great antiquity @ it recalls the celebrated *Twin
Brethren,” and has enjoyed eredence through many ages.

Two stories of this natore have made their appearance before the public
in the course of the last few months, One relates to two aboriginal girls, 2
and B years old respectively, who were found in a woll’s den at Midnapnrc.
West Bengal. Bishop H. Pakenham Walsh, whose private letter on the subject
was queted by the newspapers, when written to for further poarticulars of the
cage, informs us that the Reév, Mr. Singh, (who necording to the press repaort
wis present on the occasion of the digging out of the children from the lair,)
only had the children given him by onge of the rescue party a fortnight after-
wards who also told him their story. The Bishop writes to say that Mr.
Singh has photos of the children taken at various times after their recovery
and he intends to write n hook an the subject later, but to obviate the troubles
of notariety, he does not wish, in the interests of the children, to divulge
anything Tirther at this stage.

Evidently no clue is available to indicate the length of time the children
had been with the wolves, but from Mr. Singh's stitement that the girls had
acquired animal habits, such as sitting down like quadrupeds, taking no food
or drink without first smelling it, fnding their food by smell, rolling
their  eyeballs. and  moving  their jaws from  side to  side making a
peculiar sound  with  tongue and  teeth, would go to show that they
had lived in these surroundings for seme considecable time. This being
the case, it is very probable that the vounger girl was added to the lupine
household at a later date, as we are told she was only about two when
rescued, 1 it be assumed that both the children had been carried off simul-
taneausly and had been with the wolves for o ¥ear or o year ar;d a .‘n;ﬂ[ it
would ‘hnrdlgf' account for the elder girl acquiring the canine habits tn s.u:h
perfection within so short a time, considering that she must have been 6} or
T Em;ours :.;Ed at the time of adoption by the wolves,

Since the appearance of this report, there has been a ood den “
pondence and some controversy on the  subject lhrough th‘ie lpr:L.: ur&:e
physician argued that it would be physically impossible for a human child to

mhspst;%n?ba;::;:.ﬂvc raw meat diet which is presumably what the foster

A
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Whatever the merits of this argument, the fact that human children have
repeatedly been found in the birs of wolves must be foced, amd it seems difficul
to imagine that the foster parents could fesd the children on anything but the
focd they pave to their own cubs—ie, raw  ment—olien regurgitated,  The
question arises, con human children subsise on such o diet? I the answer s in
the pegative how can one explain the persistent recurrence of reports of this
naure?

It must be owned, however, thar stories like the above arc rarely based on
reliable first hand evi most of them gather such proportions as thoy
are ‘passed down the line” us 10 cast reflections an even the faw verified instances
on recornd,

On- page 142 of Volume 1V of the Society’s Journal will be found o very
interesting account of o wall-bow by Shamsul-ulema Dr. Jivanji  Jnmsheldji
Modi and a reference 10 two other reliable instances of o nature which
witre recorded in » Procesdings of the Asiatic Society of Bengal for 1875,

Sl m extraordinary is the ease reported by Mr, E. C. Stuart Baler in
Volume XXVII. page 11T of this journal where he relares the incident of »
child that had presumably spenr thres yoars of itd life in n leopard®s den.
When seen by the author of the note the child axhibited m ny distinetly animal-
like traits—squarting like an animal, putting his head in che air and snilfing
abaut, bolting on all fours and when frightened bac like n small wild
beast returning into its birrow”, According o wy of the cage—as
feported By the Father of the child— '-:f'.;\. el off by a
lemile Ieopard whose cols  hod killed Ty GtieTAps 1o recover
the child were unpvailing but three years later o femals Inopunl was killed
in the wicinity amd twoe cubs, together witl v cuptured by  the
villagers in ‘her luir, The child w t: parents and their
claim admitted by the whals v

A Biarritr paper recently published 50 interview with Mr. Rudyvard Kipling
where commenting on the recem discovery of a wolf child in India, he said,
‘It is by oo means impossible and there have Bece other instances of it
already.”  *But they sayv,” continued Mr. Ripling, *that the child crawls on the
kntes amd hamds, 1 think it would be much more ikely thar it would be on
the knees and clbows, for that was the way of the other children like Mowgli
who were adopted by wolves and knew all the mysieries of the jungle, so that
their hands were free to seize their prey or defend themselves, '

It may not be generally known that Mowgli—famed far and wide through
the Jungle Bosk—was o living individual and not merely o product of Mr.
Kipling's imagination, According to the version of Mr. B, Ribhentrop, the
lad, alter he was reclaimed from the ‘jungle log,” came unader the notice of Mr.
Riblentrop’s father during the later's Inspeciur-Generalship of Forests India,
who was so struck with the boy's almost uncanny knowledge of jungle life and
lore that he straightway appointsd him a forest guard. We wrote to Mr. A,
Radger, the present Inspector-General, for corrobaration and he wvery kindly
caused a search 10 be made in the departmental records of the Central
Provinces, but unfortunately without success.

Sueh stories always give rise to a great many difficulties and there is o line
of argument, which compels one to a conclusively negative verdict! For
instance, why is it that & monkey caught soon after birth and living the whale
of his life among human beings without perhaps secing nnother monkey during
its life time, pever learns 1o walk and behave fike g human being, while, an
the other hand, a human child reared. even for o comparatively short period,
by wolves, in every known casc has acquired the methods of progression and
hehaviour of fis foster parcnts !

We should be very happy to hear of any first hand records our readers may

be in possession of.

thi

al Gace

Pooxa Nature Stompy Cres.

We have just received the first number of & magazine enti : g U
issued by the above club, E St Dot Diite

The club was started in July 1924 mainly through the initiative of Miss
Payne, Inspeciress of Girls' Schools, and we weleoms s decision to publish
its. magazine which was considered essential 1o keep the elub together and to
miake certain of irs healthy developmene.’
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The mngazine is intended for recording the doings a1 rambles and meetings,
for publishing observations and questions of members and for furnishing a
wieans  for members bringing w the notice of others, lierature ml'l-l"{l'd:f'
in Nature Suady. It is 1o be run on popelar and not technical lines which
is in our opinion one of i1s greatest atiractions, :

Popular Nature literature &s sorely lacking in this country, a country which has
been especially endowed by Nature with superabundant material for study, and
we hope the good example ol the Poona MNotere Study Clob will be followed
by towas and cities all over the country. There never can be a glut in the
rinks of such clubs and it can be said of them with more aptness than ol
many another institution that the more we have of them the merrier. More
members are wanted by the Poona Club, and we would recommend all
interested in the subject to communicate with the Honorary: Secretary, Miss
Fielding, High School for Girls, Huzur Paga, Poona City.

Tie Gaue Bikp Booxs v Moxtiny Parts.

In our last i

History and the pubit
which we p ;

we relerred o the need of popular books on Natural
ion in the near fowre of the "Book of Indian Birds'
on the lines of the book on Americon Birds issued
by the Geg ty of America. The popularity of the bool seems
assured bec it appeais to the many and will be cheap. Thera are other
publications of the Society which appeal to the many but which are no
popular because they are not cheap. We refer 1o the Game Birds of India series
by Stuart Baker. Taking the first and second editions of the frst volume—
that on Indian Ducks—there are ot present some 1181 copies reposing in Mess,
Club and privaie Libraries and there are 310 copies awaiting zale—ol the second
volume on Woodcock, Snipe, Bustards and Sandgrouse, 747 copies have been
sold and 353 are awaiting sale. s it to be wondered at that the Committee say
‘We must sell more copies ol the first two volumes belore we publish the
third"? But members of the Society who have the first two volumes are il
not turbulent at feast clamorous. If they want o thing they say so and
amongst the clamorous ones, there are also those with ideas. The first two
volumes are not selling, not because they are not. wanted but because their
capital value is too high. Many a man will buy a £1 share and increase his
holding to £100 whoe would never have invested a penny had the share been
£25. ;

So it is they say with our Game Bird books—bring out volume iii (Pheasants)
in monthly parts, eich with o plate, and when the partsare all issued issue a
binding cover. The cost of each part will be within the purse of all. Some
can buy cutright and get bencht by doing so. Bul bring the Game Books
within _the reach of the many by reason of its price and you will obrain
subscribers.,

The idea has merits and has possibilities. 1o fixing the price not only
would a concession be given to members but o concession would be given
to those who owned Velumes 1 and 2 of the Game books.

We will imagine that the published price of the bound third Volume is
£3-10-0 and that it is also brought out in 12 monthly parts at Rs. 4.0-0 per part.
Very well, the member of the Society whe has not got the previous books
pays L£3-0:0 for the bound third volume. He pays £2-10-0 if he has one
of the two previous volumes and £2-0-0 il he has both, The monthly parts
are only to be sold to membors. I they are not owners, or do not become
owners of either of the previous volumes they pay Rs. 4040 per part. If
they own one volume they pay Rs. 3-80 per part,  If both Ks. 3-0:-0 per
part, or with binding say Rs. 45-0-0 in instalments. Does it appeal or is it
too commercial? Does it sound too much of the Encyclopedia? It is in the
interest o members themselves, We must translate our dead stock of books
into the live stock of Government paper. I members wont have them, we
unfortunately. know who will and that s the Termite, Termites have aI:readj;
got through ane tin lined case and destroyed £100 worth of volumes, Wil
there is the seggestion and we shall be glad 1o have the opinion of members
on it. The third volume of the Game Bird series which we propose to issue
i.l:l parts will deal with Pheasants, Jungle fow] and Spur fowl and contain
sixteen coloured plates and six black and white plates. The fourth volume will
deal with the Partridges and Quails, The letterpress of the above volumes

1%

[ s
s

_‘f.'."




EDTORIAL 203

first appeared in Volume XXIII No. 4 of this Journal and concluded in
Volume XXX No. 2. A series of ticles on the Waders and other semi-
sporting birds is now in course of publication and will comprise when coneluded
the fifth volume of the series.

A PrOBABLE CHANGE 1% THE CONSTITUTION OF THE SOCLETY.

The Sociely ns at present constituted, or rather unconstituted, suffers from
several disabilities especinlly where the holding of property—whether or no
in the form of Government securitics—is concerned, The Committee hove
under consideration therefore (he registeation of the Society under the Act for
the registration of Scientific Socicties of 1880, The various clavzes in the
articles of Association have to be carefully considered amd eare taleen  (hat
nothing is left cut which ought to go in and nothing put in which, except for
the lawyers® fees for geiting repealed, would be the berter left out.

One probiem is the Role and Governance of the Society. Every member
who can record a vote haz a right o vore for the Committee of Management and
certainly a1l in Indin and Burma should be able to vete. The Commitiee of
Management should however be comiposed of those wha can meet together and
ihiscugs imatiers in person.  This looks as though the Committes of Management
must be composed of those who live within two hundreed miles of Bombny and
there will have to be—or it will be of advantage for there to bhe—an Advisory
Committee of members from the Mofussil (Dare we include Calewutta and Madras
within that word? We admit they are not molussilites but they, like dwellers in
Dustevpur, have not the good fortune to be Bombayites!) We shall thus
still retain the useful services of many old friends. The proposals will in
due  tims= be semt to each member and amendments considered. There
12 one change which we do not angicipnte any one will wish o make.
The Socieiv is not ‘a Society of Bomboy Naturalists (there are far too fow of
them). It iz a Society of men ‘and women stwdded over the face of Tailia,
Burma, Cevion and many other couniries, all weorking Tor the improvement
af our knowledge of the fauna and flora of the Oriental repion, but the
Society started in Bombay and it has made the name of the Dombay Natural
Histary Society well spoken of throughout the world., Let its maiden name
remain unchanged even though it be wedded o the law.

Tne Denga Dus Fisimixo AssociaTion,

In our last editorial we relerred to the warle of the Dehra Dun Fishing
Associntion and published a request made by that Aszociation 1o all interested
in angling.

The Honorary Secretary is athirst for more information. The seales of the
Salmon haye been a mine of information to students of their life-history, Why
should not the scales of the Mahseor also yield vnlualle information?  He
WElES f—

‘1 recently resd nn article in one of the monthly Magazines (Pearson's)
ton “Solving the rididles of the Sea™ and, fnfer alie, there was a section dealing
*with, the markings on the scales of Salmon, by which itz age, and almost
‘its life history could be ascertained.

‘It occurred 1o me that possibly the same eould ha done In the cnse aof
‘Mahsser, Accordingly | send you @ seale of a Mahsesr caupht on 10th April,
1927 for favour of any information you can give me on the subjoct, The
Hish from which it was taken, weighed 2 bz, drv, amd Tts probable weight,
*wot, would be I} Ihs. Itz length aver all was 1 fi. 6 in. and 10 the Tork of
‘the tail 1 ft. 41 in.  Its girth, dry, was 8] inches (probably about 0 inches
‘weth.  The weight does not conform to Thomas's rule that the Mahseer's
‘weight is the ecube of the length in feel from the snout ta the fork. The rule
‘does not take into consideration the condition of the fish and there should,
‘T think, be a girth factor.

*On the scale sent, 1 can decipher only one ring, though under a magnifier twa
arllmhn! muyg discovered. i :

poss ping # record for o short while of various weights i
*of fish and their scales to see if any information can be ubtaand ::;i.-.;:j!ﬁ;
‘the relation of weight and age.
‘Any hints in this connection would be thanlkfully received.’
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ar Seistan and to the British Viee Consul ot Bigjund  for  the  very
wreat  hssistamee  that they bave  allorded w V. S5, Lalorsonne, our
collector, during bis collecting expodition in Persio.  Mr. LalPersonne has been
in Persia since Scptember where he bas done good worls; unforiunately in
Februairy this yoar he met with an aceiden which resulted in @ broken left arm
which was followed up bvoan attiek of malorin,  The British Vies Copsul at
Birjand w whom we cablal in referince o LalPersonne’s illness sepliod T
“There would be oo medienl charges o< My, LaPersanne wis his guest.” Practical
assistance of this nature is both helphol and encouraging and on bebalf of the
Committer we oxtend our thanks oo this gentlemon (or E’.s generous oid 1o aur
collector,
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Epwauan Maxwerr West

We much regrer recording  the  Jeath
appreciated * contributor ta this journal, C
33 Ouoeen Alexandra’s Own Gy 1
whilst un o Government
in what is known

We echo the we
in. Council greatly i
attacked nnd that Capr. West, a
and. one follower have beaen
reparted missing.

It appears that Capr. West who was with an sdvane
Betravesd by two sons of the Chiel of Nankhum, who w
m ambush of 20 5 Kachins armed with muszle Joadl
killing: Capt. West on the spoi, Capt, West
some 14 miles south-sast of Punbhum the militar
uf the river,

Capt. West's article on Takin Sheooting which
Mo. 2 had made us look forward o many mors arti
his untimely death is our very grest misforiune,

e of  our members and  an
Fdward Maxwell West of the
wis Rillel by the RKachins

missioi niection with the suppression of slavers

fe in Upper Burma.

wernment of Burma Despaten *The Governo
ts that one of the porties emancipating slives has been
sry gallant officer, a Lance Naik, Agam Singh
I, three wounded md a eivil  interpreter

sared In Volume XXXI
¢4 by the sime pen, and

Asaus PETER KiNpoch

Mr. A. P. Kinloch joined the Natural History Society in the year 1912, He
was an enthusiastic naturalist and a leen contributor to the pages of this
journal.

Among the articles which have appeared under his name are the following :—
Rough notes on the Avifauns of the Nelliampathy Hills, vol. xxvii, p. 938
The Avifauna of the Nellinmpathy  Hills, vol. xxviii, P 270
The Large Mammalz of the Nellinmpathy Hills, wval, xxix, p, 552,

On the Birds of Nelliampathy Hills, vel. sxix. p. 564,
The Nilgiei Tahr, val, xxxi, No 2,

Mr. Kinloch was alse of great service to the Society during the Mammal
Survey and was alwavs ready 1o render assistance 1o our collectors inm the
field.

In an editorial published in No. 4, Volume XXV we made a reference to
the death of his lather, the late Mro A, M. Kinloch, also a very keen naturnlist,
who met his death while hunting, having been killsd by n wild boar which he
had wounded and followed through the scrub, snd we have now, with regret,
to record the death of his son. Mr. A, P. Kinloch died at Sesragundy Estate,
Nelliampathy Hills, Malabar, S, India, on the 10th February, 1927, from heart
failure.

Angus Peter Airlie Hamilton Kinloch, age 31, was the son of the late Mr, A. M,
Kinloch and grandsen of Major-General A, A. A, Kinloch. Mr. A. P. Kinloch
was a fellow of the Zoological Society, and a member of the B, O, U, He
serve] in France in the Great War with distinction, being wounded twics,
from the effects of which he suffered up to the time of his death.

He was a very keen naturalist, a good planter and a very hard worker, and
his death is regretted by a very wide circle of friends,



MISCELLANEOUS NOTES

L—OBSERVATIONS ON THE HABITS OF THE SLOW LORIS
LORIS LYDERKKERIANUS

(Reprinted from the Mysove Universify Jowrnal, Vol, I No. I,
Janiary, 1927)

( With a plate)

The South Indian Slender Loris, formerly described under the name Lorks
geacilis, is now recognized as comprebending v stinet species which have
been named L. ffedberianns (the Mysore Loris) and L. mafabarices (the
Malabar Loris). Sometime ago, o large number of the local form were kept in
ivity for long periods of time and it occurred to the present writer thit most

ir hahits, which are practically unkuown to the zoolorists on account of the
exclusively noctaraal mode of life adopted by them, might possess great interest
in several particulars.

Two cages, 537 %3 X2 and 4" X 3" X 3%, with wire netting all round and
above, were provided, and branches of suitable size siripped of leaves were
planted in the centre, They were placed in a dark and less frequented portion
of the laboratory, thus securing for the animals as far as practicable the condi-
I‘_'-|I:r'.];' |'_If [‘I]L"il.‘ |'|.ﬂ‘.'llTﬂ] -F_"Il‘-'i.Tl:'llH!'IL'I'l'..

In nature, these prosimize are not colonial in the sense that the menibers of
the genus Macacus are, and we find them leading almost a solitary life ;
oecasionally 2 male is found in company of the female on the same branch.
They invanably select shady, innceessible recesses in the trecg and spend the
day in profonnd sleep with the head and hands tucked well under the abdo-
men, —an attitude not unlike that of the foetus in the uterine chambers. 1 have
pever discovered them suspended from the frees in natore, though in confine-
ment they are occasionally found hanging from wire-netting or branches in
sloth-like fashion for a short time and as soon as they are freed from distur-
bance, tiey double up in corners. They are heavy sleepers and at the same
time are exteacrdinarily wary, On the approach of man, the littie creatures
slowly elevate their heads, cautionsly look round, and stare wildly, climbing
up the terminal twigs whence they are dropped by long poles.  Capturing them
is by no means easy, for, if in the course of their involuntary descent, they touch
another branch, they simply glide over to the next treeand cntirely vanish from
sight. The trees they most affect are the peepul, mango and tamarind whese
birks their fur resembles so closely that the animals nearly escape detection
from a distance. [n the nights they leave their hiding places under dense
foliage or holes and fissures in the stems and enter the lantana bushes of whose
berries they are passionately fond, and when thus browsing, itis out of the
question to capture them. They eat nearly every fruit with a hard ringd, but in
conhnement they have steadiasily declined to touch potate, sweet potald, frech
and cooked ; they would, however, grecdily devour planiains, cooked rice and
milk. Egus broken and entire, minced meat and insects like grass-hoppers and
beetles do not atiract them. No doubt the dentition of these primilive creatures
is usually described as insectivorons, chiefly becapse of the com b-like lower
incisor teeth and the sharp projecting cusps on the pre-molars and the molars,
The deptal formulz is I3, © 1 "ML 4, M 3 =36, certainly o more generous
allowance than is zllowed to the other South Indinn meonkeys. The upper
incisors are vestigial and are rounded ar the tips, besides being separated
mediatly by a wide zap. The lower incisors point forward, which the lower
canines resemble. When the jaws are pressed together, it is noticed that the
incizors do not meet at all and under these circumstacces it is really difficult to
imagine how these teeth can be employed for erushing the hard horny invest-
mentz of beetles oo which they are reported to feed, Noris the statement of
Blanford that these prosimise find all the food on the trees they affect, —birds,
birds® egus, lizards and insects,—quite correct, for they have been noticed to
change their habitation as often as they descend to the ground for the purpose
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IX EAPECTATION OF THE EVENING MEAL.

ALL HUDDLED TOGETHER IX A CORXNER OF THE CAGE
\Miseellaneons Note No. 1) J
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of feeding, and it is my experience that none of the animals, which are said to
form part of their food, excite the least interest,  The sharp eotting cones on
the grmding teeth might sugeest o carnivorows diet and indeed the modification
has gome s0 far that the Arst pre-molar of the lower series dEsmnes the form and
proportions of the upper cam inst which it ;|||||i~,,. But (he most extra-
ordnary feature ol the fc these animals is that theéy become =o
perverse i their tastes th listic instinots in the presenee
ol a dead comp: Lanont, eyes, the external genitalia and
orher bare po dre sreedily devoured and still more puzzl
15 Che lact tnat by devoid of m wl impn
making ane irittg. Lo thibs respect il
totally of wnkeys which frequently observed
to earry foudly ot ar lifeless babies though in an advanced state
O puitelacticn. ne that the real expluation of this debased
character does wot heory that these animals, normally carnivorogns,
develop canuil but on the hand, it is an expression of
their mutually exclusive t s and jealousies which are avenped after
death. o support of this view | misht in: ice that after severe fights among
the males whitch sometimes i v the victor pursies his vengeance
even atter death by gquietl nesl of his erstwhile adversary,  These
Babits are pecillar to animals leadine o solitary life and subject to sudden
fits of passivn as io the feline trile.

The slender loris has o curieus drinking habit ; exerclsing the utmost eir-
cumspection, fle spprogches the dish containing milk, and stunding on three
limb=, dips the fourth into the milk as suddenly as he withdraws it and licks
the moisiened hand leisurely, He repeats this a dozen Hipes OF more, soon
after the milx is poured into Lhe vessel in the evening, using the vight or the
left front Umb indisc riminately bul never the two together,  When o powerinl
male 5 engaged with the dish, the others o the cage keep al a distance,
moving about and setting up a plainfive cry not unlike that of a hali-dreamy
crow suffering from a nightmare.  The younger and the female mmembers may
be seen drinking together in this odd fashion from off the same dish w ith few
quarrels. | know of no mammal which nses the front limb as a spoon and no
primate like the lemur which does not use it in eal ing,—the loris applying the
mouth siraight to the foud in a quadrupedal fashion. Likeall the rest of the
rusmmals, the loris drionks projusely before procecding to feed,

The Loris is a packed essence of pugnacilty. When freshly captured and
put inte 4 cage, he objects to your presence by hissing and spitting in a wild-
cat fashion, and if the band is ineautiously put in 4 wrong place, he will bite
with great malice. When thoroughly roused, he will' intict a series of bites,
chewing the Heshand holding firmly the opposing finger, until YOU Squecze
the deck to release the grip. The wounds have 1o be twuched with iodioe
immediately, else they heal with difficulty and sometimes suppuration may
result. When trying to terrify you, he makes short leaps forwards rubbing
his snout against the wire-netting and raising the whole body the while ; but
when thoroughly frightened, he will utter a plercing volume of vells like a
wounded dog. ‘These little credtures have a variety of * voices ' eXpressing
their ditferent emotions. After a comfortable fesd on babanas, cooked rice
and milk, they will be moving about for the pure love of exercise, utiering little
Cries OF Bappiiless very nearly expressed by the crows when thoy compare notes
m the evenligs or plan toragng expeditions early the next murning, When
twu males Heot, they Literally mew like cats and thie sense of victory and deteat
is expressed by u series of guttural sounds very similar to the chattering of
monkeys. As I have stated alteady, fear or alurn; is denoted by a low moan
Fising 10 @ crescendo until it atiams o fearful yell. Though the courtship
of these animals is not an elaborate affair it is interestine owing to the fact that
at the breeding time the males utter 4 series of short yelping cries as the little
pups do when they rub thelr noses against your legs, —which neises are apparent-
Iy musical to the ears of the female but periectly ludicrous from the buman
standpoint. When Lappily perched in sate shelters, both males and females
screech very like the little owls Athens, apparcutly going through a piece of
voretearsed musical composition, each smuember vy.ng with the other in
musical abuiity. It seems to me that these musical duets are in the nature of
def challenges, for they are abruptly brought to a close by two malkes

ed in deadly grips. £ £ d o i : s

g
may be found
¢ prosimim are
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solitary animals his coat is eomparatively clean and in th
is toilet, he i seen combing his fur wi

i it with his toneue.  He cleans b
armsz in a pecfectly cat-like
. I have naticed tw

attends ol re lovwer Ineisnrs
and miods
with his hanid
and nneerstand
sach other
animal. ¥m ;
fectly clean. [ [ bk it ] i1}
ivity the kind ol scab
hed  persistor digit of the leg !
surface blesds, Thel i rench any part of the bads

for the purpos:s 01 Sc

o menns pretly

I have not =Ucee into soiter
ke the wild

dome
cat=. B
me tha
fand

TiM

Lo receive

ara=in
oy wil L
zeope of the orlion

» Jessons which :
volume of educ
Lo the nature
of the loris being simple and
table dullness

satisf T

in =outh 1 hesie lemurs breed
10 April-May and October-Novem bet I
awake alertness on the part of b sexes in seeking oul o mate. The period
of pro-aestrum is marked by & sanguineous dizscharge through the wenital orifice
and the dant clitoris and the margins below become swollen. On the
eoneclusion of the pro-cestrum which Instz 7 to 10 doye the male is-received.
But by far the most inesplicable part of the whole affair is that about this time,
it is quite common to find two or three males stationed on the back or on the
abdomen of a sinele female individoal with perfect peace mmong them all.
The female thus burdened may be seen moving about and the males are
difficult to dislodee. When forcibly separated, however, instzad of seeking
another fermale, he runs after the old ope whao iz already overburdened. In an
animal whose life during the rest of the yvear is marked by mutual intoleranee,
a peaceful habit of this description is extraordinnrily curious. The wsirum
l1asts for abott a week and 1 must draw attention here to the fact that during
cottion the male holds the neck of this female by his teeth —a feature which is
prevalent mmong the cats. Apart {rom the low calls of both sexes which
resemble the weatle cawing of early crows occasionally rising to chatterings by
which the sexes are attracted to each other, they develop a peculiar odour,
weak bunt nopleasant, which must have o recognition value, After this brief
lieid interval, tney revert to sleepy anestrum,  The period of pregnancy lasts
from five to six weeks, and usually two youugy ones are born at & time, rately
ane. At the time of birth, the female parent is covered with o yellow sweel
smelliog thin paste in the region of the mammary elands which are four and
are now uncovered. ‘Fheyoung ones craw! up elutching the hair of the mother
and without any assistance on the part of the parent seek out and apply the
mouth to the teat. In the cartier periods of growth the mouth is scarcely
removed from the teats. It takes pearly a week or ten days for the baby to
ledve i< <tation andtry clutching the twigs, [n captivity ii the youny ones
are handled, the mother runs away fostead of rescuing them or even resenting
the action. [t seems to me tha* the Slow Loriz 18 a vast riddle.

C. R, NARAYAN RAO, ata.,
Department of Zoalogy, Cenfral Colfege, Bangalore.

is usually heralded by a wide-

{Mr, Narayan Rau's remarks in reference to the female Slender Loris being
devoid of maternal impulses corroborate Mr. Shortridge’s statement that an
angry female when irritated * would even vent its rage oo its own voun which
wonld chatter and bite back but never let go its hold * (Mammal Survey Report,
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Nao, 8, Jowrn., BN LS vol, xxii. p. 286). In his note on the Malabor Slender
Loris {Jowrn., B NS, vol. xxvi, po 836) Mr. Kinnear mentions the ineident
of o newly born loris ttT‘l!E'tE!i.l'l!-.', off its mother one mworning and * after o few
attempts to pick it np from a branch o high above, the mother gave up and
retired with the remaining one to another corner of the cage.’ As rerands
the food of the Slender Loris the same note records that o pair of Jerboas
which ocenpied the same cnge as a female loris in the Society's rOOIS, Were
killed and partly eaten by the latter. A Slender Lors kept alive in the
Society’s  rooms fed readily on erasshoppers.  Mr, Shortridee in hizs note
mentions the same fact. He states that they are *specially fond of LTRSS
hoppers, which they would hold in one hand and take bites from." The
pugmacity of these animals is confirmed by most writers who have had
experience of them. Shortridee writes, * They are extremely pugnaciouns and
when several were kept tagether would fight and keep up a continual squealing
througheout the day and night, while every doy one or more would wet kil
probably more from exhanstion than anvthing else,  Their method of fighting
was very peculiar, it consisted of gripping each other by the fur of the head in
order to keep the other's head away and then biting each ether on the feat and
hands drawing blood frecly

Commenting on the noisez made by the animal, Shortric
made when fighting to the screech of the Spotted Owlet |

¥ + ¥

likens the sonnd
), he

also traces a similarity in the appearance of the lors to the i iree
especially among foliage, and remarks that the liker wiifested in
their owl-like habit of swaying their hends {1 .

olher
sond ascribed to them by Shortridee is o faint 1Lt
uttered by a monkey when irritated. Alr, N : theit of 1
dliarm note of the animal colminating in o ¢4 ul yell ' appears a remar
able feat for so small an animal ! Enps,

IL—MAN-EATING TIGERS

I wonder if it is common fora tiger to make a solitary human Lill and then
renounce such food ?

About two vears ago a gang of coolies were regulating shadein a young tea
clearing on these hills, At mid-day they went to their lines for food leaving one
of their number behind.  He presumably fell asleep. On their return all that
wiis left of him was his cloth and bill-hook.  They naticed tiger tracks and n
off to eall the writer (the spot was about 10 vils. from a public road in full
view and very much within hearing of a set of cooly lines). The writer somu
hours later pluckily {or foolishly) followed the tracks out of the tea and into
some dense lantana where the top of theman’s skull was found and further on
the headless and limbless {runk. A friend then arrived upon the seene
antd as unfortunately neither of us was able to sit up, we, with the coneent
of the man’s relatives, poisoned the corpse with strychnine {we could nat allow
such i danger to our labour to live) and carried it through a dark, eloomy
ravioe. It was nearly dark by now and following the tiger's tracks with our
urnesome burden in that ecrie light was jumpy work and when a monitar rushetl
off through the dry leaves my heart stood still! At last we left the corpse at g
spot near water, Next morning an old, almost toothless panther was foune
dead and the tiger had also eaten and rolled about, but had vomitted and
cleared off,  He wasseen the next day crossing a grass hill.  Since then there
have heen no human kills { possibly his painfal experience of the poison deterred
Lim from forther experiments ? ) and this wis the first one on record in the Inst
50 vears or zo,

NELLIAMPATHY HILLs, A. I KINLOCH, kx5,
Janury f0, 1937,

I —A PANTHER TREEING IS KILL
(Witha photo)

I enclose a'photo of o panther’s kill up a mingo-iree, witich might be in-
teresting enough to publish in the Journal. The circumstances are us jollows 1.
On December 26 I sat up over o panther’s kill (a small cow), the panther
came on at dusk and 1 got him dead with one shot (with a 280 Ross), he prove:d

27
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to be i good-sized male, 7 fect 1 nch,  Next morning at 7 a.m, I came along
the scene of the kil and disturbed another panther off the remains, 1 cotld mot
et o shot as ondy its head was visible for a second. "That evemng, 27th,
i friend of ¢ =ab over the remaies in the same mochan, a hollowed ool
cactus bush, bat the panther did ot appear up to § p.ni., 50 he cnme back. 1
went there the pext morping at abont 6.30 a.m. and oo approaching the
saw the panther jump from a @ango-tree overlooking the kill and on
up to the tree | found the remains of the cow placed as shown in the photog
at a4 height of 8 feet from the ground § as can be seen there was very little |
of the cow, only its head, legs, skin and bare ribs and piece of the bhackhb
devoid of meat except the head whic < intact, There were claw marks u|
the trank showing how the pant sort of swarmed wp it draggiog the
remaing, which 1 estimated] weished about 20 kb,

My friend sat up over the remains, which we pulled off the tree, but nothing
came except two large mungoose and he returned to camp at 9 pom.§ nest
moming there was nothing to be seen of the remains, they had all been
carried off or eaten, a panther's tracks were plentiful :LI:”. round ,_u.l.-ir.: those of
two cubs, so the beast wns evidently a she-panther ; it Was curiogs the cubs
had not been with her befare.

ATMER, W. M, LOGAN-HOME,

ary I4, 1927, Major,
Lany > Ath Hombay Grenadiers,

[Several notes have appeared in the Journal on the well-known habit of
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panthers ' treping ' their kill. A photosraph appears with anote un the subject
by Mr. Coleridge Headon on p. 74, vol. xix. Ens. |

IV,—WILD DOGS ATTACKING CATTLE

Recently a pack of Wild Daws attucked 3 hend of
four ealves and half-killed o cow, inthe |
uf Wild Dogs atts in
becn tied up as b
These cases prov
numbers, and cimd
causing them to !
for their destructi

iy catthe here, devoured
mewd 1 hiave ever known

ATITIEAR . 0., e | g

MYsoRE, ANDOLPH C. MORRIS,
March 2, 1937,

['The reason for the

paid for the destruct
ment. Whether the sa

The Nilgiri Game
the payvment of rew
down of Wild Dogs with
control.  Europeans resident in «
these pests will do well to destroy wil? du
paid for them or not. The most cHective f £ willl thee wild dows is by
destroying the litters, The jungle man me Iy knows where the whelps are
dropped but he likes the Wild Do, who often provides him  with food, and is
reluctant to aidl io its destruction, 1 by paving liberally fur whelps it is possible
to get o good number brought in provided that the jungle man bas not to travel
tuo far to claim bis reward und provided he is eertain of receiving payment in
full. Europeans residing in n districe infested by Wild Dugs misht band them-
s-:!rﬁi‘ togrether to secare prompt and ensy pavment for the destriuction of Titers.
Ens.

reialions of
o of whethier rewards are

V.—=JACKALS IN RESIDENTIAL COMPOUNDS

Reference a note by Mr. C. M. Inglis on jackals in a compound, ‘Twao
jackals inhabit the extensive compound of the busgalow [ reside in, presum-
ably a male and female, and arc very tams, appearing during most hours of
the :u:]:n;n‘ri I frequently see the male chasing the female in the manner described
by Mr. Inglis. '

: The hair on the male's neck is erect but s tail stands straight up and does
not curve over his back. [ imagine it is the preliminary stage of courting,

One afternoon I saw a pie-bitch slink out of a patch of high prass followed
by the male jackal, who, with bristling hair and bared teeth, made short runs
at the dog hissing like a tom-cat. The jack never actually closed with the
dog. Inashort time the female jack came out of the grass and trotied off in
another direction whereon the male left the pie-dog and followed her,

DavToNcaxy, RODNEY FOSTER,
PaLasax DisTrICT, : Major,
Decesnber 15, 1926, No. ! Party, Survey of India.

VL.—THE MATERNAL INSTINCT IN THE DWARF PIPISTRELLE,
(P MIMUS MIMUS)

Owing to the almost purely noeturnal habits and swif movements of bats,
as an order, it is not often that the opportunity is presented to us and We are
enabled to gain an insight into the maore intimate life of any one of the species
that we so often Ser fiying around us in the dusk.
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Such opportunites vecaslonally do oceur, however, and 25 so little heyand
the general outline is known of the habits of most of our | an species, il
seem= worth while putting on record any new [acls concerning their lesser
known wuys thar muy come to light ; especially so when as in t
we meet with a phenomenon that we do not altogether unde
the sense or ‘instinet’ that enabled the mother bat to discover
vilapring.

Une momming last mwonth on retwrning to the bungalow after o nornang
nton & Rubber estate, | was presented with a wee small bat—a very voung
Pipistrelle, scarcely n auarter grown—alive but hardly vet sble to
«rawl about freely. 1t had apparenily fallen down {rom the roof outside the
i rooiy windows from & colooy of these bats, known to live in i hole

h the eaves.

sho1ray on my writing table in the
should be decided upon and it could

{ wis placed in

1 there nntil its fat

tust as duosk fell and the lamps were lighted, forgetiul of its
1gr 2t the table on which it lay, when 1 became aware of o
I me and fitting about the rooms, an unusual, occurrence
remark. After watching this bal for a few! moments it became
I v desk was the centre of attention and it then dawned upon me
that, possibly there was the mother come for her lost offspring—the young bat
reposing in the ash tray.

Keeping guite still therefore | watched intently the movements of both, the
young one being within 18 inches of where 1 sat, and a few minutes later; after
a number of abortive atltempts and much flultering of wings, the mother bat—
for so she must have been—dropped and alighted upon the ash tray beside her
young one, which with her sid immediately serambled round until it could
cling to her and be suckled from her nipples.

After o few moments of this, and after having moved it about until it was
comfortably settled and attached to her, with a laboured flap or two the mother
rose into the air again, carrving her young one with her, and disappeared out of
the open window after cireling round and round the room f[or several
minutes.

- . . ® =

Curiously enough almost the same performance was repeated again a few
weeks later with the difference that on this oceasion there were several people
present to witness it and the young one—a lively half-grown one this time—was
put in a more easily accessible place.  In this case, having returned late from
Colombe, 1 noticed and remarked upon two bats Hying round the room during
dinner—to be told that a young bat had been found upon the floor and had
been placed in o closed box to await my return,

Upon relepasing the young bat which was well able o crawl but quite unable
to fly, and placing it upon a hook on o near-hy table, one of the aduolt bats Aew
round and down jownrds it and after many attempts apd much flying to and
from eventually settled beside it and commenced to suckle it

Seeing her engrossed thus, 1 switched on an eleciric torch and approached
within a few feet, standing and watching while she suckled her young one
which she continued to do for several minutes without taking the least notice
of my close upproach or of the strong light of the electric toreh,

Eventually she too adjusted her young one and with it hanging to het breast
launched Lerself off (with some difficulty, being much dmpeded by its weight)
and disappeared out of the room into the night,

The foregoing would seem to indicate a degree of maternal affection
unsuspected in this species of bat, the smallest in the Indian Empire. Not
oaly bas the mother bat sought out and diseovered her siraying offspring but she
hias ignored the cluse proximity of haman beings and kas continued to minister
to its needs in spite of abnoral cmditions.

I am however st a loss to upderstand bow in hoth coses, the mother was able
to discover the whereabouts of her voung one.  In the firsl case the yonng oo
was close beside me on my desk aod | can vouch for it that it neither moved
por uttered any soond audible to human edrs, until the mother alighted beside
it and yet she appeared to know perfectly well where it was to be found
wlithough it had been on the desk since the morning and had been carred 10
ur 15 feet from where it had been first discovered on the Auor,

Vs
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In the second case the whereabouts of the younge bat were discovered by its
mother while it was actually still shut up in a box, for when Girst seen she was
circling over the table on which the box stood, and the twble wos somnie distapee
from where the young bat was picked up in the first instance.

In both these cases the mother would appear to have been puided to its
offspring by some seise of which we are ignorant or else, alternatively, by a
wonderfully developed 2ense of siell or hearing.

MaTvcasa UCEvVLON, Wo W A, PHILLIPS, rz.s., si.no.u,
Janngry 20, 1937,
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DESERT GERBILLIL
S AURRIANGE)

VII.—NOTE ON T
(CHELIONE

‘These pretty little apimals which are desert dwellers, as their name implics,
are commonly tu be met with in places where the sand has consolidated,
living in colonies in burruws. These burrows are ustally decp and made in
binds and dunes, both far from and near cultivation. A common hannt of
these gerbilles fs the fats where Saloadora persica, a small tree, crows.

[tis a common sight to see them out atall parts of the day, sitting at the
mouth of the holes and performing their toilet duties both in winter and in the
height of the hot weather,

They possess a luxuriant growth of whiskers and these glisten and refiect the
sunlight as they are moved abont. This part of the animal arrests one's atten-
fion first.

If approached quietly they will permit one to come within o few feet, but on
the slightest alarm will all disappear into their holes. MNow if one =ite quietly
in a bush, svon ooe head and then another will peep out and then pop in apgain.
As soon as they realize the danger has passed they will all come out and the
whale colony will agnin be quite active on the surface.

A pecaliar drumming noise is made with the hind feet a very quick fw éu {0
fu, ete,, when the animal is alarmed or curious, This point 1 observed with
specimens in caplivity. Six speeimens of thiz interesting animal were forwared-
ed alive 1o the Soclety by Mr. Laird-MacGregor from Gujerat. Three of them
died but the survivors are doing very well. Their chief diet was Jowari and
paddy until one day I gave them grasshoppers by way of a chanre and found
that they were eaten with great relish.  They drink water Ireely. They are very
fond of gnawing and have in consequence almost caten through their enpe.
The arched tiles under which they live are not spared.

The burrowing habit i2 inherent in these animals and even in the cage they
are shifting the sand about from one place to another. Often I fill up the tile
and watch them burrow. The sand is removed to the rear with the forelegs and
is from there kicked away in turn by the hind legs in a gulloping motion, when
the mouth of the tile is open the animal goes in and continues kicking the sand
out until it makes its appearance on the other side, It now turns tound and
goes out by the same hole through which it went in and removes the sand
again from the mouth of the tile. | have not observed them to make any noise
hevond a faint squecking sound when held up by their tail.

When handled they very rarely if ever bite.

HouBay, C. McCANN,
Aprel [2, 1927,
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VIIL.—HABITS OF THE PORCUPINE (HYSTRIN LEUCURA)

Thisz Porcupine, like the Hedgehog, is commonly found tenaoring the
crevices in the lime stone conglomerate of the hilly area in Tattn, Karachi
District, Sind. The main point of this noteis to illusirate the fact that the
Porcupine =hares with the Rhino and some of the deer the habit o rting
to the same spot to deposit its excreta.  The place is visited night af it
by thesc animals resulting in a cone shaped sacemmulation of exereta
in one instunce mensured about a foot and a hall high and a yard across, 18
animals are excecdingly shy of traps and avoided the spot when 1 sei (rag
around it—as | was able to judge from the condition of the droppings when |
visited the spot the next mornin I strewed pieces of potate over the
atiract them and laid traps of but with ne better results. The
I removed the traps and plac k b Y owes |
consumed. 2 5 were in vach Instance
animals easily detected t

fresh st

BoMBAY, . MeCANN.
April 11, 1937,

IX.=A WHITE ELEPHANT CALF
Keprinted frone the * Figld ' of Decemiber 16, 1926

Much interest has been aroused recently in this district by the birth of
a supposed white elephant calf to one of the Horneo Company's limber
glephaots working teak in the Muang Fang Forest, north of Chiengmai. The
calf was born on May fith last and rumours at once spread among the native
population that it had the attributes of a true white elephant, and this reaching
the ears of the Chao Luang or Chief of Chicngmai and the Siamese Commis-
sioner here, the calf and its mother, at their request, were brought down to
Chiepgmali, where the calf was pronounced to be a true * Chang Peunk ' or
white elephant by local experts and entered the city in procession with the
usuzl ceremonies. An official from the Royal White Elephant Department in
Bangkok was also sent up to inspect the animal and report on it, and 1 am
informed that his verdict supports that of the local elephant ' mors ' or’ experts.
The chief * points * looked for, in such elephants, appear to be (1) o light red
skin, the lighter the better, with still lighter coloured patches on belly and
inside of legs ; (2) white bairs on body and tail ; (3) a very light pink palate or
roof of mouth ; (4) eyes a light bluish-pinky colour ; (5) white toe nails. The
number of toes does not seem to matter malerially, but five ou each foot, fore
and hind, is considered, I believe, o mark of high caste. The calf with its
miother, has been handed over by the Borneo Company to the Chao Luang of
Chiengmai to look after, pending the visit of Hiz Majesty the King of Siam to
Chiengmai in January next when it will be inspected by him.

The Borxeo Coarraxy, LTo.,

N. Stam, . F. MACFIE.

X—=TWIN ELEPHANT CALVES
{ Hsth a plate)

The following will correct inaccuracies contained in note No. vili, p. 513, of
vol. xxxi, No. 3.

The twin elepbant calves referred to by Major Stockley were born in
June 1920, and ‘other’ call in September 1921, so that the latter is some
fifteen months younger than the twins and not older.

The * other cow ' elephant had produced four calves ut the time Major
Stockley saw her, not three only, and she has now another calf at heel horn
last month. This dam was about twenty-five vears old when I saw her first and
she may have produced other calves before this, of which [ know pothing.

The twins at birth measured 2° 10" at the shoulder each whilst the other
measured 3° 17,

¥
L]
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THE TWIN ELEPHANT CALVES IN HARNESS,
(Miscellaneons Note No, X.)
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All three are now ' in barpess " and their measurements are as I'i_Jtluw s
Male twin, aged say 63 vears, beight 3° 9%, girth 9°  neck gicth 5 57,
Female twin LA 51" 4" 10"~
Other calf {female) S5t 8" 10" 5% Kk

I had intended to send you a series of photographs of the twing but have been

unable to put my hand upon all the neces=ary films, These contiwn also olle
film showing three generations,

C/o STEEL Brotuers & Co., Lip., GORDON HUNDLEY,

Raxcoox Caar,
Sannary 2, 1027,

[Since this note was written we have received a number of very interesti 1z
photos from Mr, Hundley of the twin calves, two of which are here
reproduced. Ens.]

XI.—SOLITARY COW GAUR

With regard to Mr. Salim A. Ali's experience with a solipre
(mide note No. vili, vol. xxxi, No. 2), the only case of
have ever come across occurred some vears ago,
of these hills to shoot o solitary * bull * bison wi
their * podus ' in the tract of jungle (a Jaghicd they 1i
in doing this—but found to my surprise that the sol
very emaciated, and was evidently suffering from so
the Sholagas that it had been in the same neighbourhood
years but had only a short time previously commenced to he :
probahbly due to increasing ill-healh.

AtTikax P.O., Mysorg, RANDOLPH C. MORRIS,
Jannary I, 1937,

1 was very interested by the note on the solilary cow gaur by Mr, Salim A,
Aliin the Inst issue, as two years apo | was ‘ stung ® in the same way. [ had
heard of a solitary bull near n village in the hills bordering the Nmai Kha,
Up{pcr Burmn and went out after him, The first day 1 {ound large iracks of n
solitary bison which 1 presumed was the bull, there Being no tracks of any other
hison in the jungle | had searched. 1 came up with the animal when its head
was hidden by a clump of grass, but being a big beast and coal black I shot it,
On examination I found it was very old and emaciated and [ was nstonished at
the formation of its horns, which were the cow type but exceptionally large,
Un turning it over I was disgusted to find that it was 2 cow, | vnfortunately did
not measure the animal but it was as big as many shootable bulls I have seen,
I'he measurements of the horns are :=Length of longest horn 271%, girth 15%,
span 25%, tip to tip across forehead 663%. The Kaching with me were equally
astonished at finding 2 solitary cow like this, She was covered with sCars,
apparently from fighting, and I took two spherical lead buljete out of her, the
wounds being guite healed up, also she had lost the end of her tail.

MyITEVINA, E. MAXWELL WEST,
Novewmber 25, 026 Caplain,

XII.—BISON AND CULTIVATION

Most shikar books emphasize the extreme aversion bison evince for the
proximity of man.

There is an estate near here with a grass-jungle-topped hill rising about 400
fect behind the bungalow. From the hill people are of course clearly visible
around the bungalow and every sound therefrom is clearly audible,

This hill is the favourite resort of what my friend the owner of the estate,
calls his * tame herd ' and which he never molests. They constantly come out on
that hill, usually in the early morning, and graze till about S a.m, As recently
as this morning (I had been over for the night) we counted a sizeahle yonng
bull, 7 cows and 3 young calves. This is an increase of 4 in the last 2 or 3 years

NELLIAMPATHIES, A. P. KINLOCH, r.z.5,
January 10, 1927,
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[There is a record in the Seciety's Journal of 3 pair of Ganr appearing on the
rifle range al Kamptee, C. P., during musketry practice. One of the Deasts miule
off in the direction of a neighbouring village while the other, after an ey entinl
chase, was shot in Kamptee Bazar, Mr. Dunbar Brander who compments on the
incident in  * Wild Animals in Central Indin ' states that the animals were by
nll accounts trekking from the Chanda Forest to the Satpurn Hills.  He
mentions two old bulls which he bagged with a right and left when leaving a
village tank in Chanda. EDps.]

XIL—WORN DOWN TIPS OF BISON HORNS

Dunbar Brander, among other writers, records that old bull hison (Gaur) nse
their horns as implements, with the result that their homs are worn down
considerably, 1 cannot believe however that the wearing down of the tips ol
bison horns as one sees in old bualls, is eotirely due to this and I think that it is
e mgﬁﬂy to a failure of lamination aftér a certain aee, and a close examination
of heads with worn horns has strengthened my belief in this,

HoxxaMmerrl EsSTAaTE,
ATTiEAR P.O., pig MyYsORE, EANDOLPH C, MORKIS,
April ¥ 1937,
XIV.—A FINE MUNTIAC

1 send some photos of a fine muntjac shot by Major G, L. Lamatte, b,
at Woadroffee Estate, Nilgiris, on April 16, 1810,

Left horn. Right hora.
(xirth & way up 3 ! : : o 34
Length of horn g - : - : %
Pedicles . . ; - : . . Y
(Girth above bure . : : : 4 447
Spread . ' . . ! BE*
NELLIaMraTay HILLS, A P. KINLOCH, w28,

Jannary 10, 1927,

[ Rowland Ward's * Records of Hig Game ' give 757 as the length of hiorn of
the best Indinn Head. 1t was obtained o the Siwalik Hills, UL P, —Dunbar
Brander mentions ahoad of 77 secured by him in the C, F. The photos un-
fortunately are not suitable for repreduction,  Ens. |

XV —='"CLICKING NOISE ' MADE BY MUNTJAC

In Miscellageous Note No. 1, val. xxxi, No. 1, Lieut-Col, B, W, Burton
asks whether 1 have heard the clicking noise {which [ described in
Miscellnneous Note II1, vol. xxx, No, 3] made by muntjne when moving
guietly away at a walk, | have, and I have found that chital scem 1o make
this poise more than muntjae or sambhur. | have had several of these animals
together tame, and the quiet clicking sound they made as they walked round
inside their enclozure was very noticeable. The nolse was undoubtedly made
hy their feel, and gave me the impression that their lower jaeints were stiff,
This clicking, however, is not the noise | have previcusly described which is
very much sharper and louder, and edfy made by the muntjac as it downds of 7.
Where muntjac are as numerons as they are in these parts this noise iz heard
with great frequency and 1 cannot undertand how it is that Col. Burton has
not heard it himself : unless it is 4 characteristic of the muntjac on these hills
only, which is highly improbable.

ATTiRAN P.O., Mysoks, RANDOLPH €. MORRIS
Dlecemmber 18, V26,

EVI.—PECULIAR CRIEsS EMITTED BY SAMBHUR
STAGS FIGHTING

I recently watched a couple of sambhur stags fighting, and was struck by
the extraordinary sounds they made. [ was sitting on a hillside overlooking o
Shola and frst heard the cries in the Shols itself, and the nnises somewhat
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resembled the whines of & pack of wild-dogs fighting over thelr K, and T was
preparing to descend to the Sholn when ont came (wo o small stags and
immediately commenced fighting in the open, and at the sanee tme, emicting
the cries described above. A better deseription  perhaps  would be the
squealing of large puppics half playing and hadf Gehting. The stags wore ol
worth shooting, and [ spent & most interesting hour witehing o prolonged
striez of bouts accomp wnied by theze strange sounds, which | bave not heard
sambhur emit before,

Arrigan PO, Myvsore, RANDOLPH C. MORRIS.
Aprrl £, 19275,

EVIE =MATING OF THE JUNGLE CROW (CONILS CORONOSIIES
INTERMNEDIE)

Seemg an arttcle in the Miscellaneous Notes by Mr. Salim A Al on page 5235,
vol. xxx of the Journal on the above subject, perhaps the (olowiog may be of
interest to some of vour readers.

sSome few vears back [ happetted to so out very early o the moriing
for & ride roond Jakko. It was about March 15, the time b
Sd5a.m.  Aslapproached the Ladies® Mile | put my hovse into 2 sl 3
trot, and had pot gone many yards, when I noticed u pory of Juo
{abomt seven in number) in the centre of the ro: As | drew near
the majority flew oul of my wav, lea wir of them who
act of copulation, tii
act: Onpthe 1®hol t
530 a.m. to take my m ggsing |
of the window and 1 notice: i Jun Crows, w
each other both pairs engaged in the above-mentioned act. 1z lyire
on a flat cement roof just opposite my rooms.  Prior to the act the b
shiakes her wings, exactly in the same manner as the young of most bird
apt to do when' being fed by their parents. 1 have now been in Simla many
Veurs and have ;L!w-.L:.':i takent a very keen interest in the w ays and habits of
birds, so that it would appear that the mating of these birds In particular
only takes place soon after daybreak, henee it is 50 rarely observed.

SrMLA, ARTHUR H. BERRIFE.
March 22, (927,

XVIIL.—THE BEARDED TIT, PANUGRUS VIARMNICUS RUSSICES
(BrEnM)—AN ADDITION TO THE INDIAN LIST

In the wide bend of the River Indus between the old moribund lown of Attock
in the Punjab and the mouth of the Kabul River there is a large island
sandbank on which grows a dense thicket of sarpat grass and tamarisk serob
this thicket is at least half a mile long and about 300 yards wide and its dverpge
height must be 12 to 15 feet, and it is so dense that to force a way through
it is a matter of great exertion and difficulty. Bare sands surround the thicket
and these are edged with siretches of large stones and pebbles where they
border un the channels of the river, [

On December 30, 1925, 1 visited the island expecting to find that it was the
home of Argra earfic and Laficiffo burenesi, 1 wandered about in it for some
time and could find no signs of bird life save for an occasional faint squeaking
note which was not identified though | attributed it as probably a note of
Prinie gracilis lepide. However while proceeding along a rough trampled
cattle path that ran down the centre | suddenly came npon a number of Keed
Buntings (fmberiza schaeniclus pallidior) that were freding on the tall seed
heads of the sarpal grass, and upder them a flock of Bearded Tits. There were
eight to a dozen of the latter and they were perching in the clumps of sarput
and peering at me and calling. They were quite tame and 1 had no difficulty
in obtaining three specimens before the party moved away.

Time was limited and a hasty search did not show the presence of any more
parties but the thicket was so dense that anything in it wss easily warned of
my progress.

he specimens procured were & male and two fermales.  Their organs were
?uixe undeveloped, they were not fat and there was no moult.  All had been
eeding oo the tiny seeds of the sarpat grass.
% *
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I searched the izsland again on Februnry 28, but could find no trace of
Bearded Tits, Mr. A, E. Jones visited the island on January 16, 1927, with some
friends, oneof whom saw and described a Divd that may have been a Bearded
Tit. Mr, B. B, Oamaston onmy sumeestion has also searcled the reed beds of
the Kabul River near Peshawar without finding any trace of the specics. Al
present therefore it is ditficnlt to say whether the binds L saw were residents or
stragelers {from further north. It 12 usoally regurded as o a strictly sedentary
spectes and it very ensily escapes notice from the nature of its habitat so § still
hope that ultimately it may be found to be a resident in the extreme north-west
of India.

The specimens procured belung to the pale eastern race Pawwrns oiarinicns
russicis of which there 35 a good series in the Hritish Mugeum irom E. and W.
Turkistan (Ferghana, Tianshan, Yarkand, Loboor) and Mongolia ; these are
the nearest localities 10 Attock in which the species has been hitherto recorded
and it is ditficult to see how binds of this type could have crossed the Karakorum
into the watershed of the Indus 23 mere stragrlers. Thev are known Lo be
resident in the swamps of Turkistan.

BATTLE, SUssEx, HUGH WHISTLER.
February 11, 1927,

XIX.—OCCURRENCE OF THE PAMIR HORNED LARK
(OTOCORIS PENCILLATA ALBIGULA) 1N THE PUNIJAR

On March 1, 19246, 1 was motoring into Rawalpiodi from the direction of Altoek
when we disturbed a Homed Lark which was feeding on the road about
2.30 p.m. This was between Serai Kala and the Nicholion monument at
Margala at an altitude of abuue 1,500-1,900°, It settled on barren ground at the
side of the road and we stopped the carand went back to look for it. It was
fuirly tome and allowed me to pet within 10 or 15 yards of it several Limes,
merely rising and Hying round with astrong rather swaying Hight to séttle again
in the vicinity. The unbroken black porget was very marked in life. [ secured
the bird and found it to be a fine male of the Pamir Horned Lark Olecoris
penicitlala elbigufa which is sald to swarm in winter in Gilgit down to about
53,0007 but does oot seem to have been procured south of that locality,

BaTtrie, SUssEX, HUGH WHISTLER.
November 2, 1927,

AX,—THE ROCK-SPARROW (PEFRONIA STULTA) IN THE PUNIAB

When writing in vol. xxx of our Journal oo the Finches of the Punjab 1 was
unable toinclude the Hock-sparrow in my list as all the Indian records related
to localities north and west ot the Provincial boundary, It may now, however,
be included in the Punjab list.

O December 30, 1925, 1 was staying at Attock and walked down to the edﬁc
of the Indus from the Pablic Works Department Rest House that overlooks the
river. Oun the pateh of rough sandy ground studded with Bir trees that hes at
the fool of the Rest House knoll I disturbed a party of twelve to fifteen binds
which few dowan and settled amongst the reef hike rocks that line the shore of
the river. They were rather shy and rose and settled azain two or three times
amongst the rocks before fving away to the hills behind the Rest House,
Although 1 failed to secure a specimen | had a good view of the party with the
glasses and was satisfied that they were Rock-Sparrows a speciés that 1 know
well in Spain, Cersica, and the Pyrenees.

BATILE, SUSSEX, * HUGH WHISTLER.
Novewber 2, 1927,

EXL—-THE MATING OF PAROQUETS

On the morning of February 27, at Cambay, I had the opportunity of obsery-
ing for the first time a pair of the Rose-ringed Paroquet (Psitlacula torguata)
in copulation, and in view of the extraordinary antics indulged in by the birds—

ly the cock—I1 think the following note will prove of interest.
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I was staying in o somewhat crowded and antiquated part of the town, whers
the holez in the ancient walls provided excellent nesting sites for Mynas—
Common, Bank and Brahminv—besides numerous Roseringed  Parcquets,
Close to my window was an electric wire post and on this the sundry occupants
of the holes were o be scen at all hours of the dav.

On the present ocension a pair of paroquets wire stting on the cable elose to
one another paying delicate attentions in the way of bickling ench others heads
and 5o on.  In g little while the male sidled up closer o the femiale who
responded by squatting herself flay, neck extendd in front, Aattening her back
by slightly opening avnd rafsing her wings.  The cock-bird now complacently
climbed on tothe hen's back with the help of his beak amd theve comimenced
a series of some extremely odd proceedings, difficult to describe. At first he
kept to the lefe side of the Temales back only and commenced jerking his head
up and down so that at each downward stroke of the heml the culmen of his
beak rubbed agninst the it side of the hen's head.  After twenty jerks or so in
thiz manner, he stepped over to the right half of the female's back and the
jerking of the head was repeated, this time the culmen stroking the right side of
her head.  In the course of these proccedings the female (requently turned her
head round and touched the cock's beak with hers,

This performance continued for fully five minutes. The cock now shifted
himself to the centre of his spouse’s back and with his winga open and dreoping
low on either side of her, tilted himself backward and the act was accomplished.

During the half hour [ was watching tie pair, copulation took place thrice,
the birds moving off  little distance after each aet, and =idling up again after a
while. The lasttwo *trapsactions ' occupled a much shorter time than the
first.

It would appear that early morning is the time selected by the birds for this
phase of their nesting operations, as thoneh they kept to the neighbourhood
throughout the day, no more of the business was noticed,

Bomeay NatURaL HISTORY SOCIETY, SALIM A, ALIL

6, APOLLO STREET,
March 1, J927,

XXI[.—HABITS OF THE INDIAN SPUR-WINGED PLOVER
(HOPLOPTERUS VENTRALIS)

1. Profeciive devices.—The Indian Spur-winged Plover haunts the sands in
river beds. It has the plover-like habit of making forward roshes, then short
halts during which it oiten stands on one ley.

It makes remarkable use of its protective colouring and behaves as if it
anderstood the npdvantage of its dress. The following are the parts of its
solouration which concern us. Its back is sandy brown, wnder parts white,
srown block with o long crest throat with a black pateh, wings largely black
and white. The black and white of the wings would be very conspicuous were
it nor that when folded these colours are hidden by the inner coverts which are
coloured light brown.

A bird clothed in this striking dress is certainly very obvious when in flight.
It is equally conspicuons against a dark background or when standing on green

rass. But the spur-wing keeps mainly to river beds, and so conducts itself
n the face of danger that its colours blend remarkably with the sand. At the
edge of the water it is conspicuous enough, for the cand is there wet and dark
owing to the moisture sucked into it from the siream. And the spor-wing
seems to know that the edee is dangerous, for, on my approdel, it runs inward
to the drier area where its I'ght brown plumage blends with the paler san,

Let us approach closer and watch how the bird béhaves. It reaches the
paler tract of sand, then halts, bends its legs, dips its head, depresses it crest,
and lowers its body close to the groend,  1is gait, if it moves, is very stealthy,
and it is obviously tryiog to make itself look small, Sometimes it crouches very
low and fiattens its body down on the sand. Perhaps it may find a small
hollow in which it can conceal itsell completely from view. Thus the spur-win
seems to know that it must make itself inconspicucus, that its sajety is securc
by blending with the sand. : : ” )

Other plovers adopt this ruse. The Little Ringed Plover, A gralifis dubia,
fur instance, sometimes crouches in a similar way. It likes sandy places and
is protectively coloured, Hence crouching concenls it in the same way as it

does the spur-wing.
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But the spurswinge shows other points of interest. 11 we try to make a circle
round the erouching bivd we will notice that it stubbornly refuses to face us,
It will not show it2 breast. 171t runs to another spot 1t may turn its @il o us,
but itz main object is to present 1o us-a flank. As we circle round the bird
tarns alze, with the result that we can get only o side view, If something
forces it to turn the opposite woy and m: it present 1ts head towards us, then
it makes the movement sharply and rapidly, and we see it head-onwards only for
: t. Clearly the spur-wing will not face us, but compels us to look an ity
flank.  I'he reason iz that the bind is trying to conceal its most congpicnons
pitrt. it black thront and white breast would he visible on the =and miles

ey, s side view s a o perfect lendd |1-1. the way in which it erouches ad
il throat jr:lﬂ'l.'.l!}.r, It L eannot
how only o fank.
towanrds this same fanking
spictous part. Its upper
the ploughed fields which
rbed by someons approach-
Iz And i the olwerver makes
wing will repeatedly adjust its position 50 as to show

dips its hemd it manages to conceal it neck s
hide them altogrethor,  Heneet

The Red-wattled I..||.-1.L|
r-wing
Wit wl

ruse, like the
cprfdee is dar
this plover i C
ing, it nsunlly
a l_|||_|_." ronnd it, the Ia

o] b |

> that from thme to t s irs head a (uick
Ornly for an instant t]1l. head elevated, then It

This behaviour is linked with the proteclive
bird iz crouching with head lowered =0 as to concenl
e of vislon is much redoced. It must, however, watch
the intr stantls erect it makes itsell conspicuous, mnd its main
chject is 1o avoid this, So it jerks up the headd, takes a momentary zlimpse at
the intruder, then pulls the head down arain, By o doing it makes the shortest
pozsible exposure, and gets black to the protective attitnde onee more.

Thus we see that the spur-wing behaves as i it understood itz protective
disguize.  The way it runs to the pale sand, the stealthy gait, the crouching
attitude, the manner in which it persists in u\]mmnﬁ o Aank, the mnmlntnn‘
elimpse that it takes with its head : all these are particalar points of behavionr
made to At in with the colour scheme.

2. fsplay.—The spur-wing indulees in an interesting display which, had-it
occtrred at another season, 1 wonld have associated with the sexual net; 1
ohserved it at the end of September, . The swollen river had then shrunk
leaving large patches of sand exposed. Spur-wings were nccustomed to collect
o these flats, sometimes in small focks,  Certain of these flats scemed specially
attractive. One morning [ saw a fock of spur-wings at one of these chosen
spots.  An unusnal commotion was going on,  Four of the birds stood npart
from the rest. Three of Lhem woere making conspicuous display while the
fourth seemoed quite unidteresged.  They stood ereéct after the fashion of
pengning, with heads thrust high in the air, breasts and white under parts
ostentationsly exposed, especially the conspicuons transverse bands.  In this
peculiar attitude straight as & man upon his legs, they strotted about with
an aspect of pride.  Their affected gait was véry umu-—.hu‘. the slow, measured,
unnatoral paces ; they looked as if showing themselves 1o best advantage at-a
kind of elaborate parade. Sometimes one would make o guick ran; the
other two would immediately follow ; then the three would halt and start their
strutiing competition’ once more, At intervals they marde bowing movements
with their heads o as to hide momentarily the conspicuons breasts | at other
times they would spin themselved round in circles, making hall a dozen or
more torns. These evolutions were accompanied with clamour. The birds
chattered continuously, It seemed as il A music competition was added to that
af show. The fourth bicd appeared to take no interest in the proceedings, It
stood upon the sand o little distance away, balanced on one leg,  Perhaps this
npinterested spectator was the female; but why should an ostentotious sexunl

fisplay take place at this seison of the vear !

g raz : K. W. G, HINGSTOMN,

XXHL=COMMENTS ON MR. J. K. STANFORD'S ‘' OCCURRENCE OF
THE SHELDRAKE AND LAPWING IN UPPER BURMA'®

Reference Ar, 1. K. Stanford’s note on the occurrence of the Lapwing in
Upper Burma, published oo page 823 of vol. xxxi, No. 3,

the brea




4,

MISCELLANEOUS NOTEN 221

It miy be of interest 1o vou to kpow tha I..;'.|31.1.'1|1g are :ilml'.u numerous ul
Fort Hertz in Patao District, Upper Burme. In November 14923 I often saw as
many as 20 in a fock on the grass fields bordering the Nam Palak and ather
netghbouring streams.  They were very wary and | only managed to shoot one
i, :

IEELN. Fraser, whowas at Fort Hertz, informz2 me that Lapwing were l|l‘I|.lE'
numerons during the colil weather of each year he wis there.  During the time
I refer, to November 1823, ['suw about half o t1uf-.-||_11|;t]l_.}ui, all lllr‘.'lkr‘i in full
plumage, on the Nam Palak in company with a flock of Chinese Grey Duck., |
shot three of the mallard aond one Chinese Grey Dack. !

The mueh liehter colonred throats of the latter werd mosi conspicuous ancd
veen the Bormese and Chinese variety of Grey Duck is very

i TeEECt.
e Buesia, J. R, MUSGRAVE HANNA,
fecember 31, 1920, Caplain,

Rurape Mililary Police

XXIV.—0OCCURRENCE OF SWINHOE'S SNIPE IN NORTH
LAKHIMPUR
iety to know that at a duck
Rifes, at * Demarjee’
ot by that gentlemnn
ile shot, with the excep-
1

I sea that In My, Stuat
MNacacwooon, T, E., W, M. LEMARCHAND.,
Oarkianps P O, IMBRUGARH,
ASSANM,

Dlecevaber 6, 926,

XXV, —THE BREEDING OF THE SPOTRILL DUCK (ANAS
PECTLORE YNCH A

On November § last | found a Spotbill duck's nest with eleven fresh eggs in
it, and to-day, some eighty miles north of the place flushed another Spotbill
which had nine ducklings with her, not three davs old.

| have also heard of a third brood being found early in this month, near
Udaipur. ‘The time of vear seems rather ont of the ordinary, so 1 report these
tates.

It has been an exceptionally wet monsoon in these parts, and the amount of
water about is quite out of the ordinwry.  So isthe number of duck on the
tamks, Nor, in the past four cold weathers, have 1 ever come across unfledged
voung of the Spothill in the shooting season, here in Udaipur or anvwhere
elae.

Campe Upaipur, MEwAR, C, G. CHEVENIX TRENCH.
Lleceniber 5, 1926,

[The Spotbill frequently has two broods o year, According to Hume, in Sind
it regularly lays in April and May and again in September and October. In
Gujerat and further south eggs are laid Jater, Whitehead saw tiny ducklings
in Noyember at Sehore (Central India), and it s possible that what
Mr. Chevenix Trench supposes was the third brood may after all only be a
belated second. Under exceptionally favourable seasonal conditions however,
such as mentioned by the writer of Lthe note, there appears no reason why o
third brood may not be produced and it wonld be interesting to have conclusive
evidence on the point, Eps.]

XAVIL—OCCURRENCE OF THE SHELDRAKE IN BEHAR
On January 20, while out shooting in the Monghyr District of Behar,
about five miles from Damana Station, B.N.W.Ry., one of the party shot a
Common Sheldrake (Yadorna fadorna) out of a batch of six flying over. |
think the occurrence of this bird s sufficiently rare to cause the shooting of it
to be recorded in your Joornal,

Parsey

P, MURPHY,
February 6, 'IFE?. ¥
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VXVIL—FURTHER RECORD OF QCCURRENCE OF THE
SHELDRAKE (FADORNA TADORNA) 1IN BEHAR !

fn vol, xxxi, Mo, 1, 1seeanarticle No. 9 on the oceurrence of Sheldrake
in Bihar.

While 1 was Managerof Japaha Factory in the Bhicauwpur Concern, on two
oceasions 1 had the Common Sheldrake brought in to me by duck netters from
whom 1 purchased the birds and kept them with wings pinioned for guite
@ longs time. They used to roam ad /id about the aarden.

Also on the Attara Chainpur Chanar in the Kattra thann elokka my brather
Mr, P G. Munos and myvsell have seen flocks of over 20 birds and have killed
quite half a dozen or 2o during our in Bihar.

| have never seen them on any other Chanar nor beard of any more being
geon in this District. In this © ¢ 1 have also seen larpe flocks of Comb

s ot very commen birds in this

Duck, Lapwing and Curlew, w i
part of Bihar. The Attara C! | par is now cearly dried np and most
af the birds seen there are the I Chanar, some two

miles distance.

Loocoxe, SecouLic PO,
CHAMPARAN. F. A, C. MUNNS.

December 28, 1926,

XNV —MIGRATION OF WILD FOWL

Sinee the publication of the record of recoveries of ducks winged in Dhar
State (Central India) in February 1926 by the late Mn ju on page 1034 of
vol. zxxi of the Society’s Journal we have received the following communica-
tion from Prof. B. 3L Shitkow of the Zoologieal Museum, Moscow, through ths
conrtesy of Major B. Seymour Sewell of the Zoological Survey of India,

The ietter refers to a second duck obtained in Asiatic Russia, regarding
which we had asked for fuller particulars.

* In reply to your letter of December 8, 1926, I have the pleasure to inform you
that the duck mentioned in our letters (No. 38—Admas penelope) was killed on
Augnst 1, 1926, near the River Kargat in the environs of the station Kargat
{Railway' Omsk,—Tomsk on the west of Nowonikolajewsk), approximately
Lat. = 551°, Long. = 80°. The dick was killed with voung.’

This information is very interesting indeed. It is hardly permissible to draw
conclusions at this stage, but the five records go to confirm the observations
of other naturalists that the course taken by migrating birds is more or less
directly north to south. In the case of our ducks the migration belt would
appear to range between longitude 70* and 90°.

The fdistance between where the birds were ringed and where the last record
comes from is approximately 2,300 miles in n straight lioe, Allowing for
minor deviations on the route to clreumvent natural obstacles such as deseris,
high mountain ranges, etc., besides taking into account the fact that a great
many birds go further down to the southeromost extremity of the Peninsula and
into Ceylon, we would prob.ibly not be far oul in conjecturing that many of
our migrants must travel 4,000 miles or more each way. Additional interest is
lent to this valuabie record by the fact that the Pigeon killed was with young.
Breediug marks the culmination of the outward journey and we would
therefore consider this the most northerly point this purticular bird was
destined for.

Meagre as these records are, they show what important discoveries it is
possible to make by employing the method of ringing wildfow] and we would
uppeal to all sportsmen in general, and to our sporting princes in particular to
follow the lead given by the late Mabaraja of Dhar,

We shall be happy to give uny other information prospective experimenters

may desire.

EDITORS,
ENIX.—LARGE FLOCKS OF THE COME DUCK (SARCIDIORNIS
MELANONOTUS)
Reference several notes on the size of flocks of Comb-duck, in 1925-27.

1 came across large numbers of these duck in Bandelkund. On two oceasions
the numbers were very large. (1) On a taok with a village at one end and a
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small hill at the other when the hirstshot was fired large numbers rose, flew
round the tank and passed overbemd. 1 counted upto S, There were
numbers of Brown Coot on this tank but no sther duck or teal. (2) On a
shallow tank the deeper end of which was surrounded by the huts of a village,
a number of Comb-duck and Kuaddy Sheldrakes were found on the mud at the
shallow end. On the fitst shot the Sheldrakes tew off : the Comb-duck circled
round several times and then perched on the tops of high madara trees which
were srowing round the village. | counted 2500 the trees and others had flown
off. These duck looked very awkward on their high perches and striek me as
unnatural.
DALTORGANT, RODNEY FOSTER,

Paraasax Iisrricr, Major,
Detemns [, No. ! Parly Survey of fudia.

er ks,

XXX .—A CASE OF SNAKE-BITE DUE TO CANTOR'S VIPER
(LACHESIS CANTORIS)

Afedical Crazelle," vol. {xi (Vo 3, Mareh, 1926)

ally treated in the hospital at Haddo, but
& i it for ldentification and the majority of

d to @ any particulars, or characteristics of the
creature Lhat has hitten them. An exception to this rule however occurred on
July 30, 1925, when prisoner No. 32315 came to hospital after heing bitten by o
Lackesis canforis, identified as such.

He had been bitten between the third and fourth fingers of the right hand at
3 p.m. oo July 20 At nise o'clock thar night he had severe vomiting which
aecording to his ment was of a bhitter’ greenish-coloured Auid. He had
spent a sleepless night due 1o excruciating pain in the arm.

On arrival at the hospital (11.15 a.m. on July 30, 1925) the whole of the right
arm was found to bevery swollen, tense, and cedematous. Bulle were found
around the elbow joint, also posteriorly along the upperarm above, and the
back and ulpar hali of the forearm below. Temperature 95°, puolse 100,
respiration 30; the patient was in great pain and was very restless. No
abdominal pain was coniplained of nor was any tenderness elicited on palpation.

The pain extended wvp the arm from the hogers, then across the shoulder
pnder the clavicle ; also the course of the bulle appeared to follow the line of
the ulnar nerve, going up into the brachial plexus.

5 p.m.—Temperatore 98°, pulse 93, respiration 20, There was a general
reduction in the pain, and a slight abatement in the swelling around the
shoulder, Patient was still restless. Suffered from constant eructation, the
abdomen was slightly distended, and flatus was being passed. The bowels
had not moved, but he had wrinated {wice. There had been no vomiting since
admission. I am not certain whether the abdominal discomfort (ernctation and
fatulence) was due to involvement of the splanchnic nerves.

July 31, 1925, —Morning temperature 958%, pulse 88, respiration 20. Patient
did not sleep till after midoight because of the pain. This morning he has
none, but is still restless. Thke treatment adopted so far has been free
incisions, and arm baths in a warm 5 per cent. potassium permanganate
golution, one intravenous injection of caleium chloride (1 in 20}, drinks of hot
milk, and 2 oz, of rum h.d. A purgative of calomel grs. 6, followed by
magnesium sulphate 6 drs, was also administered.

July 31, 14253 (continued). —FEvening temperature 95°4°, puolse 84, respiration
0. %mre]ﬁ were moved thrice after the calomel, the stools being loose and
yellow, there is no flatulence now, Hestlessness has also gone. There has
never been any epistaxis or sub-cutanecus hemorrhages,

Angust 1 1025, —Morning temperature normal, pulse 86, respiration 20. The
only swelling to-day is in the {orearm and fingers, and that too is rapidly going.
From to-day only antiseplic compresses are being used. The anxions expres-
sion has also left the patient.

Evening temperature 1017, puolse 92, respiration 22, benign tertian malarial
parasites found in the blood. i

August 2, 1925, —From this date onwards there is nothing further of interest
to record about the case, Noslough came away from the forearm and hand
where the incisions had been made. The patient was finally discharged from

hospital on Acgust 20, 1925,

Reprinted from * The fndias

Many cases of snake-
asis uspal the s
patients have s
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The course of the pain from the fngers upwards scemed to have travelled
long the course of the ulnar nerve and then the brachial ]1]1_':::_1'\.'. 1 think it
possible that the aldomipal discomfort fatulence, distension and eructation
may hiave been due to involvement ol the aplanchnic nerves, but why so long
after the bite 1 cannot understand.

From the notes on the case it will be seen that the n_;_-.i)ir_":l_il'-'n sl [H!Il*:t‘
wure both slightly accelerated.  How much fright accounted for this cannot be
safd.  That there should have been no slougrhing is also a point to note,  One
other common sanke in these [slands i< the Lackesis purprreomacilaius (Gray's
pit viper), and [ am hoping before long 1o have the opportunity of record
the effects of the poison ol this viper also,

fostzeripl, —Since writing this article 1 have been in correspondence with

Colonel F. Wall, r.a0s., whoe iz of the opinion that the three snakes L.
Framinens, L. privpiire wlatey ond cantords can hardly be considered
distinet specics, o tha merely insular forms. A eareful
analyvzis of the lepidosis  only differences in the scale rows,

e

IAYLEY-DE CASTRO,
i s g ,.1 e, Hadde, Port Blair.

VAN —=BNAKER OF SHOLAPUR

I rrive below a list of the suakes found in Sholapur during the vears 1923-
1926, as vou would like to have a vecord of them in the Watural History
Society.

2. The late Mr. K. ¥, Macpherson of the Laxni Mili in Sholapur, who was
a keen shikari and a nataralist had made a collection of some snakes in
Sholapur in the years 1912 to 1914, He had sent these to the Bombay Natural
History Society for identification.  Thev were the following :—

Erpx conicus -
Macropisthodon ,Mmmfu.r.n!ru

Dipsadomorplons brigomaing

Lycodon aulicus

Simoles arneusis

(Nirodon subrrisens

Tropidonalus prscalor

Coluber felena .

Nuta tripudians

Bupgarus carulens ..

3. I have been here as Civil Surp;emt since 1923 and Lh:rmg the four yuears
though no special sitempts were made 1o catch or collect snakes, a good many
were brought to me, since it was known that | was interested in them. The
following species mentioned before were seen and found. They were :—

Macropisthodon plumbicolor ]
Dipsadomorphous frigonafus .. T

Lyecodon aulicus -
Simotes arnensis ..

Tropidonofus piscalor

Coluber helena o

Naia Iripudiaes ... it
Bunparns coerulens ...

4. Maoy of the Lycodon aulicus brought to me were killed or found in the
enmpound of the Civil Hospital or that of the Civil Surgeon's Bungalow,

5. Coluber helena appears to be a very common snake, not only here, but
also at Pandharpur, A few dozen live suakes were caught in 1925 at Pandhar-
ur and sent to you to prepare casts for the Prince of Wales' Museum, Bombay.

early two-thirds of these were Coluber helena.  Sholapur is about 1, 800 ft. sea-
h:».el | Coluber helena is usually found above 1,500 ft.

6. In addition to the above, the f[ollowing species not recorded by Mr.
Macpherson were seen (—

=

[ e e N =

"y~ e £ D B

Typhiops sp. ? 4

Lycodon flazomacnlatus e e 1
ZOIMEnis mueosns .. 3
Lycodon sfriafus ... i
Vipera russells +
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7. Lycodon Flavowapculatnes and  Lycoden sirfafus were ddentified ot the
Bombay Natural History Society and some others were sent there also La con-
firm thelr identification. The Feadlops were killed in mv bungalow and in the
hospital. :

8, The Russell’s Viper wos not kuown as occurring here o the present
European Officers in the Station. Uae beautiful specimen with black hollow
rings on the back, was brought to me killed in the fodder stacked for Municipal
bullocks on May 25, 1926. On JTaolv 18, 1926, a baby Russell’s YViper 107 long
was geen and killed ar about 8 pom. In the verandah of the Officers' club where
table-iennis is ptayed. It was expected that the parent would be somewhere
near. It was a curious colngidence that o big Ruoszell’s Vipe
killed in the open place in fron: of the District Judgee's Bungalow
on October 3, 1826, and the District Judge, Mr. Broomd |
that an exactly similar snake was killed in his bo
October 10, 1926.  This probably was the male.  The |
hedee round it.

. Two other species should be added nz vecurrin
were found in Jantnary this year. In the biz Sar
was a loeal snake charmer exhibiting snakes;. Hel
myelerizans which were seen by me on January
them in o field about 4 miles from here. 7T
{Phoorsn) which was seen and killed in thie hospiu
Janmary 25, 1937, It was very clearly marks
looked fresh as if it bad recently cast its skin.

SHOLAPUR, K. . GHARPUREY, L4005
February 21, 1927, Li-Col,

I Lt.-Col: Gharpurey makes no mention of o saw-=caled viper (folis corimafa)
anbtained by his collector in the Sholapur District and brought down to Bowbay.
Qur recollections of it are <till very vivid as we took it out of the hag which
it shared with other perfectly innocuous snnkes ! Kps. |

XXXIL—LARGE BROOD OF EGGS OF THE CHECKERED
WATER SNAKE (NEROIDIA FISCATOR)

An example of the Checkered Water Snake ( Nerodia piscalor) was sent Lo us
on March 22 by Lt.-Col. F. P. Mackie, 1.8m.%., of the Haffkine Institute,
Bombay. The snake shortly after her captore laid 88 cggs. The egps were
nut free bul adhered to each other in o mass by means of a sticky fluid
apparently secreted by the oviducts of the parent.

This is possibly the largest number of egos in one brood recorded of this
species, The egps are soft shelled creamy white—not glossy—and the IVerage
measurement is 1.4"X 77"

Boatpay NATURAL HISTORY SOCIETY, a5, H. PRATER.
At 11, 1927,

XXXHL—-NOTES ON THE LIFE AND HABITS OF THE COMMON
CARPENTER BEE (NYLOCOPA AMETHYSTINA)

The following notes were made on this small Carpenter Bee | i
length) in the Palni Hills (7,000-58,000" ) of Southern Ind?n. Ve s by

During the months November-January a few males, sex recognizable on
aecount of yellow clypeus, were seen about in the broken and scattered rhoda-
dendron outside the pine plantations along the top of the steep southern
u;ia. bﬁt. Ng{ fem;lfe-a u;ﬂm seen and no nests looked for.

n February-March females were seen cutting ont passages in

dendrons, Dry branches from 1 to 2 inches in t%jcknegs wl:fe selecttz;. s

The ing is as a rule on the lower or sheltered side of the branch and the
burrow first made downwards. Edward Step, v.1..5., has stated that a second
eatranve or rather exit, is made at the lower end, bul this is not the case with
E\.‘yl.;'nﬁ;-pqt apiethysiing which has a wvch more curious arrangement to which

shall return.

23
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The material was thrown owt and allowed to blow away., When the nest
tunnel wis complete, material to close the bottom cell was taken from o new
*living room ' tunnel which was started upwards above the entrance.  This
upper tunnel was not kept at an even diameter like the nesting tunnel but
often took a pear shape.,

1 opened o large number of nests in different states of construetion and in
every case foupd no siern of the upper ® living room ' tunnel until the e
was constriucted at the bottom of the nezt tunnel. The greater the number of
vells found complete so comparatively larger was the upper living room tunnel.

I conelude that the material from the living room tunnel was required for th
partition placed above each cell but, of course, was unable to see the o,
Cells numbered from six to ten the lower three or four first built; being notice-
wbly larger than the top otes veased 1 w03 em. below the entrance. No
sigrtis of cells were ever scen

On March 8. [ tool
an elderly femule sitri

If 1 nest were wal
gither -:.Lllltp Bl |
a pencil wiuld
face of the ie
AppEnT
did no

ts home for obhservation,  Kach had
b=

minuntes
i one. In
PANTIEr Lo Iu-:l:. QL
e rerer] edged wing
to tell who she is and L §
Lure h very long.

| one top cell (the fest completed) was opened sufficiently
for e to sea the abitant—a white larva—some 2 min, leng on a sticky
vellow ball L.u-ilr:. and honey ? zweet to taste but not agrees L'ni:, |

On April 4. Inspection s showed a yvellow colour and signs of wings and leg:
which were darkening on April 25, h

On May 12 a male with wings nodeveloped broke down the composition parti-
tion and emerged. My observation hole was made by removal of a replacenble
hit of side of tuonel and had not touched the partition

From 13 to 16 my vietim walked about the stick in a slow and sickly manner,
often returning to his cell and sitting looking oul of the opening. The wings
did not develop and he died on May 17 having refused to look at the various
forms of food offered.

The inhabitant was larre and on May 24 lees were black,  This, o female,
died immatuare in the cell on June 15,

I presume that 1o spite of my careful handiing and attempts to maintaio the
natural angle al which the branch had stood, that movement had heen toomuch
for those that died. But the two that lived explained the absence of the lower
exit door to pest tunnel. 1t is a case of * the first shall be last and the last first '
and I shall be very pleased if any one can tell me how it is done. How exact
must be the arrangement that allows these beasts to arrive ol maturity in
inverse order to that of their production as eggs, for if one arrived ot matusity
out of turn it wonld probably not be able to breank down the obatruction caused
by brothers whose order of precedence was attacked, even if the motive force
would drive it to attack a second partition where one only is normal. Such an
accident would raise an obstacle against the sisters whose turn was still to come
and probably destroy the whole brood,

Further ohservation brought confirmation.

The nest i= completed in about seven to ten days.  Average number of culls
eight. The imago appeared in strict inverse order 1o the egrr The last laid
ere and first imago were male and the fitst Iaid ege aod lost imago were
female. Where sexes were not divided the extrn one was generally a female,
When the extra one was a male there were over the average number of cells in
the nest, ‘The appearance of the imagos from a nest completed in ten days
wausg spread over some six weeks or more.

Xylocapa auqu.rs."mrJ' is @t friendly bec ensy to watch and very intercsiings
“I'he larger size and black face of the female and the vellow r_-lypeuf. on the fnce
of the male making the sexes easily distinguishable.  Fabre, on wasps, remarks
un the larger cell and food supply and longer grub lile required to produce the
female, more— robost to perform her harder work than the male—whnse business
it is o be there ready to function when she appears.

But how is it done? It cannot be o matter of Iarger cell and more foud
only

During June and July | examined o number of nests, best found at this thme
by lightly tapping likely looking branches, an answering buzz giving every

affic fﬂ»ﬂ"pﬁ'l.! it was
e o light tap with
ole.. The biack
renerally * part worn !
vine that my killing bottle

s
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e,

RO,

[agraimn K.

Friamyane A

Nest under construc-
tion, & evlindrical tun-
nel downwards with
the grain. Rounded at
bottom  {i.e., working
surface). Entrance on
lower surface of brancin.

Diagram £,

Diagrang 5.

First cell completed
with ball of fo anil
first partition made of
material taken  from
above eplrance.

Thamram €.

Nest complete with R eclls
aned * livice room®  from
which material for partitions
has been taken. The adull
emerges in inverse orderto
the building Noz. 8,7, 6, and

erhaps 5 being male and
Nos. 4, 3, Zand 1, the lastto
emerire beine female,

Wothing happened for a week, so 1 opened all cells and all inhabitants weie
dead but onc in the bottom cell (note :—the FirsT cell completed),
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thing away. Tie a leal over the entrance or stick o tolled vne in the hole and
you have the mebers of the family who are at home, al voar pleasure.
The following points were noted.—

As edch cell is opened the debris is cleared out. [ never siw this beiug
dune but 1 never found any debris in the tunnel, The partition is so completely
removed that one can feel no signs of it bot it lenves a dark mark on the wall of
tie tunnel so that one can count how many cells @ pest has contanined, T
fimily does not desert the nest on emergence from the cell.  One sees members
coming and woing, T have taken four to six individuals of both sexes ot th
same time in the sume nest wsing the lower nesting tunnel and upper living
tunnel a= 4 communal residence, sometimes with immature individuals alwave
fvmales in the yet unopened lower eolls. “Their fresh and brisk appearance is
very different 1o the elderly female builder of the nest.  They were seen to visit
Howers in the neighboyr = that the community sheltered in
their soug nest thy il weather until the opening of the
season aradn in o the o Lozaw no ool of matine throughom

the vear.

CANXANOSE, J. G, FRERE,
Pecember 13, 1926 Major, F.25.

RXNIV —=NOTES ON A COLLECTION OF BUTTERFLIES MADE IN
JODHPUR AND MOUNT ABU DURING THE YEARS 10M,
1825 AND 1926

PARILTOXIDE

Sypasa feclor.  Several specimens seen and a couple taken in Jodhpur during
Lhe rains of 1924, None seen subsequently in Jodhpur or at all in Mount
Abu.

Byase aristelochie. Exeedingly convmon in Jodhpur almost thronghout the
entire year. Rather rare in Mount Abu,

Faprlio pofyles vomuins. Fairly common in Jodhpur and rather rare in
Mount Abu. Have taken the arisfofockic as well as feefor form of fermale in
both Jodhpur acd Mount Abu,

Papilio demolens, Very common in Jodbpor and faiviy so in Mount Abu,

Fathyse nowiins. | obtained o very poor specimen taken by one of the
Lawrence School boys at Mount Abuain 1923, Am informed that io some yeacs
it i3 fairly common in the spring. Have never seen any mysell however eithe:
in Mount Abu or Jodhpur.

Zelides agawonemnon.  Rare but a few specimens can usually be taken in
Uctober at Mount Abu.  Not zeen in Jodhpur.

PIERIDA

Lelias encharis. Have only seen and taken one specimen in two years in
Jodhpur—uncommon also at Mount Abu.

Amaphecis mesenting. Very common in Mount Abu and Jodhpur. Some of
the wsf specimens in Abu are very richly eoloured both above and below,

Huphina werisse. Very common in Mount Abu, less so in Jodhpur,

Appias libythea. Not seen at all in Jodhpur and rare in Mount Abu, but a
[ew specimens can usually be taken in the early spring und also after the rains.
In nearly all the females taken (both wsi and dsf) the upper portion of the
rear half of the abdomen was lound markedly red.

Calopsilia crocale. Commeon both in Jodhpur and Mount Abw,

Catopsifia powona. Very commoen in Mount Abu—rather uncommon in
Jodhpur, "

Catopsilia pomona. 3 1 cafilfa. Have seen n few specimens in both Mount
Abu and Jodhpur, but they are rare in both places.

Catopsilia pyranthe. Very common both in Jodhpur and Mount Abu.
Catopsitia florella. Very common in Mount Abu and less so in Jodhpur,
A_:‘_?ﬂa! libpthea. Uncommon in Jodhpur and none taken or seen in unt

1.

Terias venala. Common in Mount Abo and Jodhpur,
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Ferms fefa. Common in Moot Abu and Jodbpur, 1 teok one specimen
in Mount Abu in which the ground colour wis completely white.

Fortas fecabe.  Common in both Jodhpur and Moont Abu.

Lutas marfpnne.  Very common in Mount Abu,  Nooe seen in Judhpur. The
female varles considerably both in size and morkings, the ground coloar of
some specimens being strongly suffusced with vel Lo,

Fuias pyreae.  Almost the commonest butterfly in Mount Abat.  None seen
inJodhpar, e appears to be o local one s the females are practically
exclnsively white | i ve vellow one in severnl years collecting),
while in tin : i ipf 12 yellow valy o the dry ssason forms,
In ‘the wai s THILL e dark diseal band practionlly cuts across the base
o 3 upl.

o

oo i Jedhpur—uneopsmon i
Mount Abu.

by bt T

DARAIDA

Ehemals fimniace. Very comimon in Mount Abu, und also founid during Lhe
tains in Jodhpur.

Planais plexippus. Fairlv commen in Jodhpur, Rather ugcommon in
Mount Abu.

Dareais chryiippns. Bxceedingly common in Joedhpur—rather uncommon
in Mount Abu.

Enpleca corve.  Fairly common a8 a rule in both Jodhpur and Mount Abn but
I did not see a single specimen during 1925 in-Jadhpur.

SATVRIDAE

Mycalesis minens polydects. Uncommon in Mount Abu. None seen in
Jodhpur.

Lethe rohria nilgiviensis. Very commoen during 1925 in Mount Abu. Nope

s¢en in Jodhpur.
Yothima asterope makralia. Very common in Mount Abu—rather rire in

Jodhpur.
Melanitis fede fspene.  Fairly common in Jodhpur and Mount Abu.
NYMPHALIDE
Charaxes fabins. Hare in Mount Abu, MNone seen in Jodhpur,
Futhalia wass., il do,

Paitoporia perius. Am told this species is quite common in some years
iluring the spring in Mount Abu, but have never come across it myself either
there or in Jodhpur.

Hypolimnas misippus. Fairly common in both Jodhpur and Mount Alu.

The females of this species were exceedingly commeon in Jodhpur in the
automn of 1925 ovipositing all over the lawns of the Residency at a time when
hardly any other butterflies (including Dawais chrypsippns) were flying. :

Hypolimnas foling,  Very common in some years in Mount Abu, especially
after the rains, In Judhpur uncommon at a!l times. 1 have also noticed in
the latter place that while the females are of the usual large type, nearly all the
males are very small.

Precis hierta, orithyia and femonias. These are all very common in both
Judhpur and Mount Aby, as is also elmana in Jodhpur. | have come across
very few of the latter however in Monot Abu.

Fawessa cardui. Exceedingly common in Monnt Abu.  Hather uncommon
in Jodhpur.

Argynnis hyperbins hyperdins. None seen in Jodhpur and only one specimen
{a female) tnken during 1% and 1925 in Mount Abu. This year, however, 1
have taken quite a large number of females and also a few males in the autumn
i Mount Abu.
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Afetta plralanfis,  Verv common in Mount Abn,  Fairly so in Jodhpur
Lycaxing

Farweny theoplrasing.  Common in Jodhpur but rather rare in Mount Aba.

FEechrysope enefns.  Common in both Jodhpur and Mount Abu.

Enchrisope comtracts. do. do.

Chitlades feins.  Only one specimen taken bumt not reconded whother in
Jodhpur or Mount Abu, probably Jodhpur,

Fizeva trockilus putls., Common in Jodhpur—rather rure in Mount Abu,

Fizera noada maha, A few specimens taken in Udaipur but none scen vithe
In Judhpur or Mount Abu.

HLizery fysimon.  Common in both Jodhpur and Mount Abu.

Aizera raika.  Common in Jodbpur, fairly so in Mount Abu,
Sizerg oty decrefa. Common in Mount Abu after the raing, None taken
Judhpur.

Syatarnces plining. Comuoen in boti Jodl and Mount Abu.

Catachryiops sivafo,  Common in Jodhpur—apparently none taken in Mounl
Abu.

rg,  Common n both Jodhpur and Mount Abu,
a nores, Only taken in the spring in Jodhpwr, none seen in Mount

fochis, Only 1 specimen taken in Jodhpur—oone seen in Mount Abu,
‘ g, Only takeo in Jodhpur wliere common
Azn dranus, do, do.

Fivachole fsocrafes. A very few speeimens only taken during the spring of
1425 at Mount Abu—not seen since.

Rapale melmmpns., Very common in Mount Abu during the spring. |
thiok I have also seen o specimen of this insect in Jodhpur bt sm oot sure.,

Spindasiz iclis. Common during the sutun of 1925 in Mounlt Abu, none
taken in Jodhpur or during 1925 in Mount Abu.

Spindasis oafeanns. il o,

N.B.—A few other species of Lpcenide were also taken but as 1 am
yncertain of their identifeation 1 bave not included them.

HESPERIDE

Badawia exclanationis. Common in Mount Abu,

Hasorn alexis. Common in Mount Abu,

N.B.—I have seen either Baodamia exvelomationis or MHasore afexis also in
Jodhpur but am not sure which species, probably the latter,

Swastus gprestins,  Common in Mount Abu, None taken in Jodhpur,

Haoris bada. da. do.

Haoris meathias. Common in Mount Abu, slgo in Jodhpuor.

Baoris colaca,  Apparently only one specimen taken in Mount Abun,

Arneifa vindbiane.  Common in Mount Abu, not taken in Jedhpur,

Telivota dira. do, do.

Hesperida galba.  Rare in Mount Abu,  None seen in Jodhpur,

Sarangesa purendra.  Very common in Mount Abu after the rains,

Sarangesa dasaliera. di. do.

Caprone varsonnelfii, Rare in Mount Abu, none seen in Jodhpur.

Cofadenie dan. Only 1 specimen seen and taken in Mount Abu. Node
in Jodhpur.

Lidaspes fofus. Only 1 specimen seen and taken in Mount Abu. None
in Jodhpur,

A . MACPHERSON, ¢k,
Lient .- Colonel,

XXXV.—THE OQCCUERENCE OF THE WOOD MASON BUTTERFLY
(PARANTIREH I A WARSHALLL TN COORG

On October 3, 192G, | caught o single perfect example of Poranfirrioa
preshalfi on the Perlvambadi (Ghat Road, Coorg. This is of interest, as
hitherto this very rore butterfly has only been recorded from Trivandrum,
Travancore some three hundred miles away.
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Although it the peighbourhood for o fortnight loneer, 1 saw no furthes
examples.

BANGALUKRE, H. G WINCHWORTH,
Febraary I, 1927, Major, KA.

[ The record is of sreat interest and x';-m;m to=how that this peculinr Species
may be spreading, since it wos not obtnined in Coorg by the late Mr, F,
Hannyngton, whose list of Coore botterflies 15 published in volume  <xiv.
Ens.]

EXXVL—THE XNORTH-WEST LOCUST IN SINIL

The present hau been o season in which, {or the first time for o number of
vears, there has 1 very serions damage (o many crops in Lower Sind by rlhe
attack of the North-West Locust { Aerrdinm pereprinmn).  The damage wue
|_1;z1_'1i_uu|_;:r|.1.' serionts in two o areas, that on the east of Sind where ai the resalt
ol unuspally good main the irvigated crops chiefly bajri in the desert portion
of the Thar and Parkar district wers better than is usually the case, —aml that
in the neighbourhood of Karachi, where the locusts swarmed down duriog the
month of Movember, @ swoarm after swarm, and did o ey ereat deal of
damare to almost all crops that were standieg.  Though these were perhaps
the two areas where the damage was greitest, vel there wis very =enons injurs
1o crops up to abour the latitude in Centrnl Sind.  Beyvonid the
point northward no swarms wer a5 for a1 edan hear. The cotlom
crops in partienlar suffered consi

My nbject in writing this note i,
the swarms in Central Sind (5
this ares it is well known t
herbage: all the vege
locttsts which came over near
cosoration:  ‘The direction thev were ta was ol by any mes
In the junglé, to my surprise, the plang on which the locusts settled most
abundantly. was. the leafless Ahivfe (Capparis apbipfla). Nearly all the
extremely abundant bushes of this shrub and tree were covered With them, and
the ground round them was covered with them to an extent that no other part
of the aren was covered, They were vigorously goawning the outer laver ol
succnlent materiil from the green stalks of this plant,—and as o result, o few
days later, almost all the shoots of many of these shrubs turnedd vellow anmd
tlied.

The second plant which they seemed somelimes o sttack in grest abundance
wis the Ababdar or Jhar { Salvodora sp.), perhaps the most common jungle tred
in thizarea.  T'he young shoots were often completely defolinted on some trees
uﬂl:,".—:“:d the trees which the locusts faveured were 0 many cases =0 covered
a4 to be weighed down as if covered with fruit.  Only 1be leaves on the yvouny
shoots were bstally aken and the trees seemed to be <elected by the insects,
for many of them were almost {rec.

Curiously enough, two ofher very etmmon trees in this jungle, —the babnl
(Acacfa arabica) and the fandi (Prosopis specigera), both of which were
valuable fodder trees and which ! should have expected to be relished by the
ingecis, seemed hardly aitacked, only a very few locosts were noticed sitting
upon them. ‘I'he same was the case with the species of Fomarry (Lai) which
forms the other important constituent of this jungle.

I shoulil be glad re know any other observations on the jungle plants
fuvoured by the North-Western Locust, at the same or at other stages of their
life hisgory.

ut on the juny
% useally
shrubs.

of Movember were in i

]

CAME, SAKRAND SINI, FLARGLD H. MANN,
Pecember I3, 1920, flivector of Agriculinre,

XXXVH.—ON THE VITALITY OF THE CENTIPFEDE
(SCOLOPENDRA, sp.)
The following notes made by Prof. I, P Mullan of the Department of

Zoology, St. Xavier's College, are interesting and convey some idea of the
vitality the centipede is notorious for possessing.
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' September 25, 1826, Maced o living Sceolopenidea {Specimen M) inmocage.,

September 24, In the same cage was introdueed another living Scolopendri
(Specimen B) shightly smaller in size than Specimen A,

September 235 In the morning it was found that Specimen A hiad ¢||."\.'HI::I.I‘II..'I|
everything of Specimen 13 except the head with poison claws anid the posterior
portion of the bady,  “The last four gegments— (there are in Scolopendra about
twenty-one scuments bearing legs=—) were intact, Everything within six seg-
ments preceding this portion had been enten op leavinge only the exoskeleton of
these six segments.

Cn tapping the cage or tonching this mutilated creature it was found that th
legs of the lost four sepments commenced moving. | suppose it could have
walked had it not been for the presence of the dead =ix serrments in front of the
living povtion,

It remained in this condition for two full davs (September 25 and 26). On the
morning of the 27th no sign of life was visible,'

PoarAy NATURAL HisToRyY SOCiETY, SALIM AL ALL
G APOLLO STREET
IIl,al i &, Fom

Ax T have had some experic
ceéntipede, hoth on human 1
phenomena will, I hope, be of interest.

The l:l"l'i!-il'.?]'l apparatus 15 formed by o omodifcation of the frst semment to
form A pair of Iaws, at the base of which is situated the poison ehand, which
communicates with the tip of the clawlilke process hy means of a duct,

The poison is an acid opalescent Houwid, which has nn intenselv corrosive
loeal acrion

Aceording o Castellani and Chalmers (MWanwal of Tropical Afedicine, #nd
edition) * Small children have been known to die from the effect of a sting,
adults az 2 rule recover in about 24 hours at most.’ On the frst paint 1 am
thoroughly convinced of the great possibility of the fact, but on the second point
I entirely disagree,

Opne of my cases, who wis in hospital for three months is, at the time of
writing, still attending the out-patient department, with antleer, the result of
n bite,

In India and Burma | have not known dire resulis to follow a bite, but the
reverse is the case in the Amdaman Isles, where 1 hove seen specimens of
centipedes varving e 7 (o 13 in length and from 1* to 11* in breadth and
from n light vellow to a dark greenish blue in colour. These facts | coneeive
tu be proof of a great metamorphesis which has taken place due to natural
environments. 1t is of some interest to note, that Borma, which is said to have
heen in some long byv-pone dayvs, connected with the Andamans and of which
there is said o be some geographical proof, has centipedes not nearly so deadly
as those in these isles, while the scorpionidic there, are deadly, i I may so use
the word, and they certninly are where children are concerned—ave fuite
harmless here. ‘There too the majority of seorpions met with are large and dark
wreen in colour, here they are small and alniost white. 1 have not come neross
many above 2%,

There has besn no single case in my hospital who did not develop intense
lymphangitis with edema and inflammation of the skin and subeutaneous
tissue, and in most cases a localized necrotic process was started at the site of
bite, while in other cases there was set up in addition to this o process not
unlike the nld time phagedenic uleeration.

1 must confess that most of the cases received into my hospilal were always
several hours after the bite, but even then they invariably had some sort of
*first nid ' treatment, such as an application of tr. indine, orthe rubbing in of
erystals of pot. permang. after making a nick between the two punetures of the
bite, so that there is no reason to believe thal means for eombating evil
consequences were not adopted,

wriison of the
iption of the
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The mun was bitten on the night of January 27, 1921, at 11 pom., by 11.45
he was in the detention ward and had received treatment ; but pain being very
severe he was sent to we al Ga.m. (Janvary 28, 1921). On February 1, 1921,
an enormous necrotic uleer bad developed, Apart from this, there was eon.
siderable Iymphangitis, infAammation, and odema of the leg up to the middle of
the thigh. Pain of a constant and gnawing character was now vomplained
of and ordinary bromide and chloral dradehts had Bttle or no effect,

Un February 3, 1921, a gangrenous sloughing process had started from the
lower end of the wound to bevond and below the internal maleolus,

On the February 5, 1921, a good deal of the slough came away.  Af the time
of writing this wound repeesents a healthy, clean, granolating serfice, there
Wils 0o pain or any constitutional disturbance.

It s said that the poison * when injected into the veins of o rabbit causes an
tmediate paralysis with coagulation of the blood, while under the skin it
forms e abscess ' (O, & C. Wawwal of Tropical Medicine, 2nd Bdi G Y.

The eficets of the poison, both local and general, are very pronounced
levelopment in symptoms can casily be followed stage by stage
2l there is a simultaneons sensation of heat and tingling, which
superseded by intense pain, radiating up and down the limb. At the poe
inoculation two red spots of biood appear, which, within 24 houvrs:
disclose o necrotic area.  Lymphangitis, with odena, ond infanme:
ing as far down as the deep fngcin, =con supervene and 5 8 common -
At times inflammation of the lvmphatic glands takes place, but
found the process leading to supmiration in any of my cases,
ulcer keeps enlarging till about th day when it is cire in
shape, exposing about 3 of sl r undermiving of the skin for
about 1* all round.

Oceasionally, bDowever. as in :
sloughing takes place. Once the sl
granulating surface appears, bot tha 1
my ' cases was three mont hospit
monthy, butstill has an uleer aboat
of the bad cases came intoe hospilal ithe time
this, March 1, 1921, he 15 still in hospital with an ulcer 2 in. in diameter, with
undermined and unhealthy edges. This man bad a rise of temperature for
three dayvs, the highest rise b=ing 102:8° on January 25,1921, Ia almost all
the cases that have come under my personnl observation, tissue destruction has
been most rapid and extensive. A jailor who has been here for many vears
affirms this observation too, and instances one particular ease of another
European jailor who was bitten in the upper left arm and in 3¢ hours
hatl = 4® sloughing ulcer, with excruciating pain of the whole arm and a high
temperatore,

The sloughing of the skin, subcutaneons tissue, fascia, muscle sheaths, and
in some cases muscle fibres, is of 4 very acute necrobiotic process, while all the
symptoms concomilant with an acute toxic condition are at the =ame time
present.

Another point that is vather interesting is that in those cases in whom the
phagedenic process was cxtensive, the pain was not of that extremely excessive
nature a5 in other cases, but the patients were at times found to be in a dull
semi-stuporous condition as was the caze photographed. Some of these cases
were undoubtedly of an acute gangrencus nature, and here probably a
euphrobic condition was present. The ordinary general symptoms are hurried
pulse, and slightly hurried respiration, headache, anxiety and pyrexia.

Apart from the knowledge gained in the wards, I earried out a few experi-
ments, by causing live centipedes to bite, or, by injecting the poison with a
hvpodermic syringe. A record of some of these may be of interest,

A.—Guinea pig, fémale—bitten on the right shonlder by a larce grecnish
vellow ctutipege at 10 a.m. OGreat restlessness, and whining—latter due to
pain presumably. Noon: Great swelling and ewdema extending np right side
of face s 12,10 had a fit ; 12.35 died:

£ —Guoinea pig, young male, intravenous injection of the poison in saline
solution. Developed a comatose condition almost at onee. Died in 7} minutes,

. —A frog injected with n solution of the poison developed no bad effects
that were apparent, but 24 hours later the web of all four feet were noticed to
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be black. When let out of his cage he croaked and hopped away quite
unconcerned.

£.—Pup, 44 months old, bitten on the upper lip. Rapid heart, followed by
irregularity and slowing. Developed a stuporons condition.  Intense cellulitis
fullowed in 12 hours and in 2 days an uleer developed which took more than
1} months to be completely healed. The pup during this period was very fll.
On one eccasion she passed o few drops of blood in her urine.

fo—Duck, adult, bitten ot 10 nom. below left eve, was dead in ten minutes.

F.—Drake, old, bitten on left Lhigh. Developed paralysis of limb in abont
10 minutes. Unable tostand and refuses all fowd. Looks ill, does not mind
being handled. Lethargic. o the afternoon it shuffled away to a cool spot
under a rose bush.

Next morning there wos o nasty slough of the thigh.  Antiseptic applied.
Bird had to be fed.

MNext morning o bit brighter, ate a little cocaanut pap, wound was 1hﬂrnugh-
Iy cleaned and all sloneh removed.

Recovery was uneventiul, buot up to date the bird limps., .
Nole.g Of course ne [ these phenomena are observed in the case of a bite
irom af youns log: from whom | alse failed to extract the poison.

g to be of any avail if the period
ived beyond an hour, After thal
s will e found good, but before
to the wound after uaking a small
apaste of lig. ammonia and puly.

fouand not

irentment

A. BAYLEY-DE CASTRO,
Sunior Medical Officer:
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Froceedings of the Awnngl Generol Necting beld on March 8, 1927

The annual general mecting of the members of the Bombay Natural HE
Society was held on Tu 6,15 p.m. in the Reptile Room of e
History Section, Prince " Museum. The Hon'ble Mr. J. EgB. |
[.LC.S,, C.1LE., in the chalr. One bundred snd fve new members were elected
since the last meeting.

he il]’-l]'l"-"lil'!t!'?'ll'-"ll-t of officers for the ensuing veor was as follow
—H.'E._ the Kight Hen. Lt.-Col. Sir Leslie Wilson, w.c.,
D.5.0.; Viee-Presidents—H, H. the Maharse of Cutch, ¢.
the Rev. K. Blatter, 5.1., rh.n., F.L.% aod the Hon, Mr. J.
2 LES,

Managing Committee.—(Mofuossil).—-Mr. T. Bainbrigge Fletcher, F.E.5.,
Pusa i Mr. T. B Bell, c.i.E., I©.F.S8. (retd.), Korwar ; Col. W. H. Evane,
C.LE., Cetta; Lt.-Col. F. C. Fraser, 1.0.5., Waltair: Dr. F. H. Grave ¥y
Madras: Mr. C. M. Inglis, a.5.0.U., c.anz.s., Darjeeling ; Lt.-Col. C. H.
Stockley, D.5.0., M.¢,, 0.BE. Shanghai; Major R. B. Seymour-Sewell,
1.M.8., Caleutta (Bombay)—Mr. B, D. Bell, ca.e., 1.C.5.: Mr. H. A. W.
Brent, Prof. V. N. Hate, M.a., Mr. J. G Ridland, Mr. . M. D. Sanderson,
Lt.-Col. F. P. Mackle, rar.s., Mr. J. B. Greaves (Honorary Treasurer), Sir
Reginald Spence, Kt. (Honorary Secretary).

The annual statement of accounts for the year ending December 31, 19256,
were priseoted by Mr. J. B. Greaves.

Sir Reginald Speoce, the Honorary Secretary, then introduced Mr. 5. H.
Prater, the Society's Curator on his return from his deputation o some of the
larzer museums of America and Europe.

Mr. Prater delivered a lecture on ° The Services of Musenms to the Public’
which was based ' mainly on the results of his studies and observations in
Museums in America and Europe. The lecture was fully illustrated with ao
interesting series of lantern slides.

Prioted by George Kt-!mﬂh at the Diocesan Press, Madras and;bﬁh_ad_g_ g
E. A. Spence for the Bombay Natural History Society, Bombay,
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THE GAME BIRDS OF THE INDIAN EMPIRE
BY
E. C. StuArT BAEER, F.2.8., F.L.5., 3.E.0.U., H.F.A.Q.U.
Vor. V '
THE WADERS AND OTHER SEMI-SPORTING BIRDS
Part IV
(With a colonrved plale)
{ Continmned from page 13 of Liis Velwme)
PoRzZANA PORZANA
The Spattcd Crake

Rallus porzana, Linn., Syst. Nat.,, 12th ed., i, p. 262 (1760)
(Erance).

Borzana maraetfa, Blani. and Oates, iv, p. 166.

Fernacular Names.—Gurguwri-Slaive (Beng.);  Venna-niudi-kodi,
{Tam.).

Description—Centre of crown, nape and neck and whole upper
plumage rufescent olive-brown, each feather from crown to tail with
broad back central streaks ; hind neck and upper back spotted with
white ; the lower back, rump, upper tail-coverts, scapulars and
innermost secondaries streaked narrowly with white ; outer wing-
coverts immaculate except along the edge ; inner wing-ceverts with
arrow-shaped white streaks edged with black ; inner secondaries the
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same but with golden rufous margins to the inner webs; quills
brown, the first primary edged with white : lores and round the eye
blackish; a line behind the eve rufescent ; supercilium, sides of
the head and neck and whole breast prey, speckied with white and
washed with brown across the breast : centre of chin and throat and
abdomen white ; flanks brownish-grey barred with white : vent and
under tail-coverts buff; edge of wing white : remainine under
wing-coverts and axillaries barred brown and white.

Colowrs of soft parts.—lris reddish-brown to red: hill vellow,
orange at the base and darker, more zreenish at the tip and along
the culmen ; legs and feet hricht olive-rreen.

Measwrements—Length about 200 to 220 mm.; wing 112 to
119 mm, ¢ tail 47 to 52 mm. ; tarsus about 33 to 35 mm. : culmen 19
to 21 mm.

Young bivds are more brown below and have the white on the
chin and throat more extensive.

Nestling.—Down all biack.

LDistribution.—Burope and West Central Asia. In Winter it
migrates into Northern Africa and into India. It is not uncommon
in Northern India from Sind to Bengal. Both Coltart and T found
it in Assam and it has been recorded as far east as Arrakan. To
the south it has occurred in Beleaum, and Jerdon stated that it
occurred almost all over India but it is probably an exceptional
visitor south of Bengal or to the east of Bombayv in Southern
India.

Nidiffcation.—The Spotted Crake is only a migrant to India and
it does not breed within our limits. In Central Europe it Lreeds
principally during Mayv and early June, but in Finland eggs may be
taken as late as the middle of July. The nest is the usual rail-like
affair of coarse grass and rushes lined with finer grass, placed in
amongst vegetation around the cdges of swamps, at other times in
a dry patch in a marshy field and, less of ten, away from water in
amongst long grass or standing crops. The eggs generally num-
ber 8-10 but frequently larger clutches are found, up to 15 having
been recorded. The ground colour varies from areyish to greenish-
buff and they are profusely marked all over with small spots and
blotches of reddish-brown or purplish-brown with underlving spots
of neutral tint and lavender grey. The eggs though guite zalline in
character can be separated at a glance from any of the other rails’
either resident in India or migratory. The average of 100 eggs is
given by Witherby as 33-62 % 24:57 mm., maxima 37-5 X 24-B mm.,
330 X 26°8 mm., minima 29-1 % 23-0 and 32-0 % 22-2 mm.

fabils.—Generally speaking there is little to record about the
Spotted Crake which is different from that of its nearest allies. It
arrives in North India in early Octoter, the first few hirde coming
in some ten days earlier and they leave again in March or April.
Like all the family it is a confirmed skulker and one but seldom
sees it except when out Snipe shooting with 2 good line of beaters.
It runs well, and in spite of the long distances it has to migrate, it is
neither a very fast nor a very powerful flier. Like all the rails it
swims well. Its food is both insects, small mollusea and worms
as well as all sorts of seeds and shoots of aguatic inland plants.
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PORZANA PARVA
The Little Crake

Kalfus parvus, Scop. Ann. 1. His. Nat, p. 108 (1769 (Karn-
then.

Porsana parea, Blanf. and Ouates, iv, p. 164,

Fernaalar Narmes.—None recorded.

Deseription.—Male : Centre of crown and neck dark, slizhtly rufous-
brown ; remainder of upper parts more olive-brown, darkest on the
ramp upper back, scapulars and innermost secondaries with broad
Black streaks and a few narrow white streaks, these latter also
extending to the lower back, rump and upper tail-coverts ; wing-
coverts light brown ; guills darker brown ; supercilia, sides of head
and neck, chin and throat and whole lower plumage rvather dark
ashy-grey, the extreme posterior abdomen, Hanks and under tail-
coverts banded brown and white ; under wing-coverts and axillaries
light slaty-brown.

Colowrs of soft parts.—Iris red, brown in young birds; bill green,
the base red in summer; legs and feet yellowish-green to dull pale
slaty-green.

Measurements.—Total length about 200 mm. ; wing 95 to 106 mm. ;
tail 30 to 60 mm. ; tarsus 90U to 31 mm. ; culmen 18 to 20 mm.

Female—Supercilia and face paler grev ; chin, throat and fore
neck almost white becoming isabelline-buff on the rest of the lower
parts, the vent and sarrounding parts with under tail-coverts barred
white and brown.

VFery young birds have the supercilia, face and wheole lower
plumage white, barred with blackish-brown. These bars gradually
disappear and in a more advanced stage the voung become replicas
of the female with very pale, almost white underparts.

Nestling. — Al black.

Listrébution.—Throughout South and Central Europe and South-
Western and Central Asia migrating in winter to Northern Alrica and
to India into Sind and Baluchistan ; Scully also obtained it in Gilgil.

Nidefication.—The Little Crake breeds throughout South and
Central Europe as well as in Western Asia, probably as far East as
Persia and Turkestan. The breeding season lasts from early May
to the end of June though a few continue to breed as late as the
middle of July. The nest differs in no way from that of the other
rails, and like them is placed in any thick vegetation around lakes,
swamps or the banks of streams. The eggs number from 6 to 12,
generally 7 or 8. The ground colour is a pale ochre or buff brown,
sometimes with a rather greenish tint, whilst the markings consist
of numerous blotches and spots of darker brown scattered fairly
numercusly over the whole surface. There are also a few under-
lying spots of neutral tint and in some eggs these are rather more
numerous and make the general tone of the egg more dull and grey.
The surface is smooth and generally glossless. The average of
100 eggs is 3045 X 21'73 mm., maxima 30-3 X 230 mm., mininma
28:0 % 19:0 mm.

Habits.—The Little Crake must be a very rare visitor to any part
of India, but it is such an inveterate little skulker that it is quite
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possible that it is not so rare 4s its very scanty records would make
itout to be, so that sportsmen shooting on the borders of Baluchistan
and the North-Western Frontier Provinees anvwhere in the vicinity
of water, should be on the look-out for it.  Like all rails, it will not
rise until almost trodden on and then sets up with a soft whire of
wings and flies rapidly away for two or three hundred yards when
it drops suddenly into cover. In flight it rather reminds one of &
quail but it has the usual little rail habits of keeping its less hang-
ing down until it gets well on the wing. Appareatly this bird is
almost entirely insectivorous in its diet and it appears to be especi-
ally fond of coleoptern and aguatic insecls and in search of its diet
it keeps almost exclusively to swamps and marshes, very seldom
being found in dry grass or crops away from water.

PorzaNA PUSILLA PUSILLA
The Eastern Baillow's Crake

R{.".‘” s
(Dauria).

Porsana pusilie, Blanf. and Oates, iii, p. 165,

Vernacular Names.—JFhilli {Wepal).

Deseription.— Upper plumage rufous-brown, the feathers streak-
ed with biack, the streaks on the hind peck inconspicuous and the
wing-coverts without any ; seapulars, back, rump, upper tail-coverts
and inner wing-coverts curiously streaked or marked with white as
if smeared with white paint ; gquills brown, the first primary conspi-
cuously edged with white; lores next the eve and a small streak
behind it rufous brown ; supercilium, sides of head and neck, breast
and anierior abdomen grey sometimes tinged ashy; posterior
abdomen, vent and under tail-caverts barred brown and white.

Colowrs of soft parfs—Iris red in adults, red-brown in vounger
birds and dull blue-brown in nestlings ; bill horny-green to green,
the colmen and tip darker; legs and feet vellowish-green to dull
green, claws horny-brown.

Measwrements.—Total length about 200 mm. or less : being 84 to
M mm. ; tail 40 to 46 mm. ; tarsus 27 to 28 mm, ; culmen 14 to
16 mm.

Young birds have the underparts almost white, the sides of the
neck, breast and flanks suffused with pale ruddy-brown ; the brown
eye streak is broader.

Nestling.—All black, a greenish tinge to the tips of the down.

Distribution.—Ceylon, all India, Burma and the Andamans : as
far West as Afghanistan and East to the Indo-Chinese countries and
all China. It occurs through the Malayan Archipelago to the
Philippines.

Nidification.—Baillon's Crake breeds in Kashmir in all the larger
swamps and lakes, and Osmaston. Betham and others have taken
many of their nests. Osmaston found it breeding almost entirely
in and ronnd the lakes and swamps, the nests, made of grass and
weeds, lined with dry grass, being well hidden amongst thick cover
either of reeds or of grass and weeds. In some cases the nest is
built amongst reeds actually standing in the water, the bottom of

i, p. 700 (1776)

pusilivs, Pall., Reis. Russ. Reich., iii

Ty

-
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the nest resting on debris or on some of the broken reeds.  They
are very difficaltto find for the bird sneaks away as a rule before one
has a chance of spotting her or, if seen, it i% not until she has gl
some yards away from her home., The ecgs number 5 o 8 and
differ from those of the Little Crake in being much darker and more
richly coloured and also in the surface of the shells being much
more glossy, In the plains this Crake often breeds in rice fields as
well as in swamps and Iakes, whilst Butler took one nest built in a
small elump of bullvushes in a bank three or four feet above the level
of the water, a very unusunl position for a crake's nest.  The breed-
ing season | ashmir 13 from the end of April to the middie of
June but many bieds continue to lay up to the middle of Aupust,
though possibly some of these may be second nests.  In the plains,
like all other water birds, they do not set about their domestic
affairs until after the rains break in June,

Habits,—Baillon’s Crake is & comymon bird in suitable localities
practically all over Indin and Cevion but itis very seldom seen
except when out snipe shooting or perhaps when after quail or on
bits of dry cultivation between swamps. s i the
same as that of the Spotred Crake al v deser 1 '
seldom last loager than 100 vards or
Iy diffieult ever to oet a sizht of
little birds and fall easily to wvery s
of course are quite unworthy of being shot and practically unfit o
eaf when they have been broughtto bag. As arule these bicds are
found singly, occasionally in pairs and, being resident in India, they
do not congregate in small parties as most crakes do on their first
arrival and prior to their departure from India. At the same time
it 15 quite possible that & large percentage of our Indian birds do
not breed in India ar, if they do, they wander up from the plains into
the swamps and lakes of the Himalayas for the purpose of nesting.
Their diet 1s both vegetarian and insectivorous and they feed large-
Iy on tiny shoots and seeds of agquatic plants. One shot by myself
had its stomach full of grasshoppers, these ranging in size from the
smallest to others more than half an inch long. Mixed with these
were a lot of tiny white roots, probably of 4 water plant, and one
or two small land shells. Another bird seemed to have fed princi-
pally on very small black round seeds, but what these were 1 have
no idea. They are very quick runners and moving amongst the
grass from one place to another it is often very ditficult to convince
oneself as to which gquarter their call is coming from. The
call itself is distinctly crake-like, rather high pitched, it starts
with a single loud * Crake ' and then after a pause another and
vet another in guick succession until the last few notes seem to run
into one.

CREX CREX

The Cornerake or Land Kail.
Rallus ¢rex, Linn., Syst. Nat., 10th ed., i, p. 153 (1758)
{Sweden). L
Crex prafensis, Blanf, & Qates, iv, p. 163.
Fernacular Nawmes.—None recorded.
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Description.—The feathers of the crown, hind neck, back and
scapulars to tail with blackish centres and ashy marging, the two
colours linked by chestnut brown ; upper and under wing-coverts
and axillaries chestnut ; primaries, secondaries and primary coverts
rinfous-brown edged and tipped lighter ; supercilium, lores, cheeks,
chin, throat and breast ashy-grey, the chin and throat almest white
and a darker brown line through the eye to the neck; flanks and
sides of abdomen rufescent-white with rufous-brown cross bars:
centre of atdomen aimost white and unbarred.

In summer the supercilivm, sides of the head, neck and breast
are browner and less grey.

Colowrs of soff parts,—Iris hazel to red-brown; bill pale horny-
brown, a little darker on the terminal portion of the culmen ; legs
and feet pale brown or fleshv-brown.

Measurenents.—3 wing 135 to 150 mm.; tail 40 to 50 mm.; tarsus
34 to 43 mm.: bill 20 to 23 mm.; § wing 120 to 145 mm,; calmen 19
to 25 mm. (Witherby).

Voung birds have the wing-coverts barred with white.

Nestling.—Black, the tips of the down in the upper parts dark
buf.

Distribution.—Practically the whole of Europe and West and
Central Asia. In winter it migrates to North Africa and a speci-
men was obtained by Scully at Gilgit.

Nidification.—The nidification of this bird is almost too well
known to require description. It of course never breeds within our
[ndian area but it is stiil comparatively common in many parts of
Great Britain. The ¢ggs number anvthing from six to fourteen
whilst clatches of eggs of eighteen have been recorded. The
ground colour varies from a yellowish-or greenish-stone colour to
light reddish whilst the spots consist of primary blotches of rather
dark reddish-brown with others underlying them of neutral tint
and grey.

Witherby gives the average of 100 eggs as 37-26 % 26:75 mm.,
maxima 41°6 3 259 and 38:3 X 29-0 mm., miinima 340 % 250 and
343 % 241 mm.

The breeding season is principally during June but eggs are
occasionally taken both in May and in July. The nests of the Land
Kail are almost invariably placed in fields of grass and are often
destroyed when these are cut for hay. Occasionally they will be
found in nettle beds or masses of weeds alongside hedges, but such
sites are exceptional.

Habils.—'This rail is a migratory bird and the only really authentic
mstance of its occurrence within our limits is that of a specimen
obtained by Scully in Gilgit. It is one of the most confirmed
skulkers imaginable and even with dogs is extremely hard to put
up, so that though one may hear its loud harsh crake sounding on
all sides, one may hunt long and hard without successfully obtain-
ing a sight of the hirds uttering them. Its food is almost entirely
insectivorous, but it occasionally eats seeds and will also eat any
caterpillars, larvae or earth-worms it may come across whilst hunt-

:EE for food. Small grasshoppers form a very favourite article of
et

-

.
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HYPOTENIDIA STRIATA

The Bluebreasied Banded Rail
There are three well marked forms of this rail; the typical form
from the Philippines and Borneo, a small dark bird with a moderate
sized bill, which is H. s sfdala ; alarge dark race with a large bill
from the Andamans, /. s. edscwriora and, thirdly, a paler form first
deseribed by Horsfield frou: Java which is found all over [ndia,
Burma, Malay Peninsula to Java and East inte South China and
Formosa. The titles and first references to these birds are as

follows :—

(1) HyrOT/ENIDIA STRIATA STRIATA
The Philippine Blue-breasted Banded Rail

HKallus strialus, Linn., Syst. Nat., 12th ed., i, p. 262. (Phi-
lippines).

{2) HYPOTENIDIA STRIATA OLSCURIORA
The Andoman Bfvebreasted Banded Ruil

Hypotenidia obscuviora, Home, Str. Feath.. ii, p. 302 (1874)
{Andamans).

{3) HYPOTENIDIA STRIATA GULARIS
The fudian Blue-breasted Banded Nail

Hallus gutaris.—Horsk., Trans., Lin. Soc., xiii, p. 196 (1821)
(Java).

Fernacular Names.—Kana koli (Tam.); Wadi-foli (Tel.); Vay-
gyet (Burm. ).

Deseriplion.—Male : Crown to hind neck rufous ; upper parts dark-
brown marked with wavy white bars, broken into spots on the lower
back and primaries, and each feather edged with olive-brown. much
abraded in worn plumage; chin and throat white: sides of the
head, foreneck and breast ashy-grev ; abdomen Aanks, under tail-
coverts, axillaries and under tail-coverts dark brown barred with
white.

Colowrs of sofi parts,.—Irides light brown in younger birds to
Indian red in old adult breeding birds, upper and tip of lower
mandible horny-brown to dark brown, lower mandible and com-
missure dull yellowish-red to bright red ; legs and feet olive-grey,
olive or fleshy-grey.

Measurements.—H. 5. striata, wing 100 to 118 mm. ; tail 38 to 41 mm. ;
tarsus 34 to 39 mm. ; culmen 31 to 36 mm. H. 5. gwlaris, wing 108 to
131 mm. H. 5 obscuriora, wing 129 to 134 mm.

Females are a trifle duller, the chestnut of the head more inclined
to be streaked with blackish and the abdomen paler, more whitish.

Young birds have the feathers of the back streaked with dark
brown and the white bars and spots obsolete or absent ; the crown
and neck are rufous brown freely streaked with dark brown.,

Distribution.—The Indian form is found practically throughout
Ceylon, India and Burma in suitable localities where there are
sufficient marshes and swamps and it extends, as already noted, to
South China and Formosa. The Andaman form is restricted to



24 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXXII

the Andamans and Nicobars whilst the Philippine bird is also
found in Borneo and the Celebes,

Nidification.—This Rail commences to breed as soon as the rains
are fairly set in and the varions swamps and jheels which it inhabits
have begun to fill up. Owver the greater part of India and Burma,
August and September are the principal months during which eggs
are laid. but 1 have found them as late as the end of October and also
in the last week of June. The nest is generally a well-built one, a
mass of weeds and rushes and, althouzh that part of the material al
the bottom: of the nest may be decayed and wet, the upper layers
seem to be alwavs warm and dry. It may measure anything from
five to seven inches in diameter whilst the depth varies according
to the site. If n on dry ground, it will probably be only two
or three inches deep but if rat pround or in amongst rushes and
plants in the w wch as & foot in depth,
Az 2 taule it iz t the : 1ps where there are

tv of weads and veretation or amongst the reeds, grass or
on the edge. Occasionally, however, it i3 built some
e from water but always amongst thick vegetation and well
. A peir of these ds built every vear in 2 dry ditch
running alongside the bungalow of the Police Officer at Jalpaiguri
in Bengal, laying each year five or six eggs from which one or two
chicles at the outside ever reached matority. Unless the eggs are
hard set the bird is not a close sitter but sneaks guietly off the nest
whilst intruders are still at some distance. The number of eggs
inid wvaries from five to eight, but six secms to be the normal full
clutch. They are decidedly handsome eggs, the ground colour
varies from almost pure white with just a faint tinge of cream
or yellowish-stone to a warm salmon buff. The markings consist
of reddish or purplish blotches and spots scattered rather sparsely
over the whele surface of the egg but rather more numerous at the
iarger end though they seldom tend to form either a ring or cap.
Some egos have the markings feebler and paler consisting more of
freckles and small longitudinal blotches of light red plentifully
scattered all over the egg. In shape the egps are generally
rather broad ovals oceasionally somewhat longer and rather pointed
at the smaller end. The texture is strong, smooth and close and
some few eggs have guite a fair gloss. Incubation is said to take
from nineteen to twenty-two days but 1 have no personal ex-
perience about this,

The nesting of the Andaman form differs in no way. from that of
the common [nodian bird. 1t is extremely plentiful in several of the
islands and Mr. B. B. Osmaston during his stay in the Andamans
took a wonderful series of their eggs. These are decidedly
handsomer on an average than the eggs of its Indian cousin.
Many eggs are a most beautiful salmon-pink in ground colour,
others of lizht brick-red and others again are of pinkish-buif. The
markings also are rather bolder and richer in tint, whilst eggs of
the profusely but feebly marked type seem to be very exceptional.
200 ergs of the Indian bird average 337 ¥ 258 mm.; maxima
366 X 286 and 36'3 ¥ 28-8 mm.; minima 306 ¥ 250 and 339
% 239 mm.; 150 of the Andamans eggs average 36°0 X 27-5 mm.,

Fo

fa
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praxbpa 3902 ¢ 287 mm,, 370 % 204 mm., mindma 327 3 250 mm.

Habits,—The Blue-breasted Banded Rail is one of the most
familiar water birds over the whole of the Oriental region and there
is bardly a village pond which does not contain a pair of these birds.
In such places they become extremely tame and familine and even
on the larger swamps and lakes they scem (o be aware that they are
of no use as food and that consequently nobody cares to shool or
trap them. ‘Thev are of course adepts at swimnling and are guite
capable of diving, but seem very seldom to resort to it. They are
excellent walkers and may very often be seen, especially in the
early mormings and evenings, windering about the edges of swamps
and even in the fields some distance therefrom. They progress
with rather long deliberate steps, bobbing their heads and jerking
their tails up as each fool advances. When undisturbed their
carriage is very upright, their tail being held almost at right angles
to the body, but if disturbed, they at once slink off, crouching low
down amongst the grass or, if there is no cover, scuttle rapidly
along for a few paces and then take to flicht, Their flight is poor
and laboured and they never seem to care to travel far at a time,
They feed both on small water snails, insects, etc., as well as on
seeds and shoots but 1 think their diet is mainly insectivorous.
When searching for water insects or those which are found on
floating vegetation, it moves about very nimbly upon the latter,
constantly picking here and there as it coes.  In the stomach of one
bird 1 examined which was shot in Mymensingh on the banks of one
of the big tidal rivers, I found a mass of tiny secarlet crabs, measur-
ing barely 1* acrossthe carapace. [ have also found worms, beetles
and grubs in their stomachs. The only notes I have heard uttered
are a short jerking scream, not however very loud, and a deep low
note probably uttered only by the male and quite inaudible to the
human ear at a very short distance, They are pugnacicus birds
and I have often secn the males fighting during the breeding season,
but the fights never seem to be long sustained and no damage ever
appears to be the result. Their methods of courtship seem to be
much the same as that of other rails. The male approaches the
female with wings held low and vibrating constantly whilst the head,
instead of being held upright as at ordinary times, is held compara-
tively oear the ground and the tail very erect as usual. When
within a few inches of the female, the cock draws itself up to its full
height, spreads the wings still more and then crouches again, after
which the performance ceases, perbaps to be gone through again in
a few seconds.

They are resident birds wherever found though local movements
may occur in times of excessive drought or of excessive rainfall,

(T be continued)



THE POTTER WASP
BY

Major R. W. G. HinesToN, 1.M.5,
Part 11
{ Continued from b, 10 of this polume, )

EXPERIMENTS

| now pass to a series of experiments: They have been made
with the usual purpose of investigating the psychology of the
WaSE.

I remind the reader of the architectural sequence as detailed in
the last paper. It consists of four stages: First, a eell is built
of clay; sccond, the eell is coated with gum; third, the cell is
stuffed with caterpillars: fourth, the cell is closed with a fid.

Our experiments may be divided into two classes—{1) experiments
relating to instinct, (2) experiments to prove intelligence. It is the
old question. Is the wasp moved by instinct only, or can she
view a problem intefligentlv; in other words, must her actions
follow a strict routine, or can she alier her mode of behaviour
in order to meet some particular need?

Let us see what the experiments disclose.

ExrEriMENTS RELATING TO INSTINCT

Experiment [.—I find a nest of four cells. The fourth cell was
finished two davs ago.  Since then no more work has heen done.
I eut away this last-built cell, excise it completely, and, of course,
leave a deep gap in the nest. [ watch to see what the potter will
do. On the next day she discovers the damage, and sets about
building her fifth cell in the place from where I had excised her
fourth. So much for the first cxperiment. There is nothing very
particular about it. Tt is a plain manifestation of instinet. For
the wasp had recently finished a cell. Her next operation in the
ordinary routine would be the commencement of the fifth in the
series.  Therefore when she builds in the gap that | had made,
she is only doing in @ different place what she would otherwise
do elsewhere.

Experiment 2.—I wait till she has finished this fifth cell. When
the lid has been secured 1 excise the chamber. That is, T open
up the gap a second time. The wasp sets to work, and builds
her sixth cell in the gap. [ cut away the sixth cell, thus opening
the gap for the third time. The wasp now does not seem 50 eager.
She waits for seventeen days before rebuilding, then constructs her
seventh cell so as to fill the empty gap. In all this we again see
plain instinct. The wasp is following ordinary routine. But it

Fy.
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shows us how persistent instinet is, and how stubbornly the
architect sticks to her work. .

Experiment 3.—Let us proceed. A wasp is building the cell
wall,  While the wall is undergoing construction | cut a strip of
mud out of the edge. The defliciency is filled up without much
trouble,  When the wasp comes with her next pellet she just rolls
in into the map. This +lL."ll1I 15 mere |u~.l|m"l for when | remove
the strip the wasp is engaged at building, Eh{ continuation of the
act of building will of itsell fill up the gap.

Experiment }.—When the wasp is building bher wall 1 cut a V-
~.In]1u.| picce from the middle of the edge. The damage is greater
than in the previous Lk R rriment.  The w asp, on rewr nmﬂ. sEEMms
:ll-l“!l- perturbed. She wses her peller to fill the V. This we
might expect. It is in accordance with the course of instinct,
But the point of interest was that she did not thus employ the
whele of her pellet. Her ordinary behaviour is to roll her pellet;
that is her way of spreading it on the wall. In this experiment
she puts part of her pellet in the ¥V, and the remainder she rolls
in the usual way. Thus the one pellet fulfils two purposes. One
part repairs the gap; the other part increases the height of the
..... Again 1 see nothing in this but instinet, or at most just a
trivial deviation from the course of ordinary routine,

Experiment 5.—3A cell i built, It is being stuffed with cater-
pillars. While the wasp 18 away in search for a caterpillar 1 cul
‘rom: one side of the The wasp brings her cater-
p1]l¢1r, stuffs it i, and returns again and again with more. But
she never notices the broken gate. Yet the breach is large and
the 'damage inconvemences her. For she now cannot fill her cell
completely owing to the caterpillars falling out through the breach.
Nevertheless she takes no notice, nor makes any attempt at repair.
Nothing is done till provisioning is finished. Then she fills up the
wedge-shaped deficiency when the time comes to close the lid.

Blind instinct, we may sav, is the moving impulse. The wasp
is provisioning, collecting caterpillars. This is not her time for
masonry, hence she cannot repair the gate. Such might be the
conclusion were our expe riments Lo cease here,

Experiment i.—Here is more convincing testimony. Not only
does it show the blindness of instinct, but the futility to which it
leads.

A cell is about half-built. The mason is busy at work. During
her absence I fix to the edge of her wall a tiny pellet of mud. The
nodule is no bigger than a pin’s head, and 1 place it on the edge
just at the point where the mason begins to roll her clay. The
wasp returns. The strange excrescence strikes her immediately.
She has been accustomed to an even edge. Here is something
quite out of her expericnce; she has never met with anyvthing like
this before. What will she do? [ expect to see her grip it and
throw it to the ground. But this does not happen. She becomes
agitated, first thoroughly examines the nodule, then withdraws
into the cell and seems disinclined to build. E‘Iuar]v she is very
concerned at the unexpected state of affairs. But the nodule
remains; she makes no effort to cut it away. Then she does
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something quite peculiar. She climbs out on one of her completed
cells, tears from it a particle of gum which she smears on her
half-constructed wall. Now this is very unusual behaviour. |
have deseribed how Rbynchium builds first her masonry, then
applies the layer of gum. That is her ordinary sequence. Yel
here, because of my nodule, she smears gum over a cell that is
only halfl built. She fetches more gum, brings piece afier piece,
works with extraordinary encrgy, smearing as she never smeared
before. This strange occupation keeps her busy till nightfall,
By then the wall, though only hall built, is thoroughly smeared
and studded with gum. Her night is spent clinging to the nest
Next morning she takes up the task. The useless gum-smearing
now ceases, and the work of building is resumed.

Now for the interpretation. The wasp will not ordinarily com-
mence smearing until the cell is completely built. Yet here, because
of my nodule, she begins to smear feverishly a cell that is only
half-built. Is not this a fruitless mode of bebaviour? What
purpose can it have in view? I regard it as misguided instinct.
[ts meaning is as follows. The application of gum is a protective
instinct, a device to keep parasites out of the cell. The wasp,
when she finds the strange nodule, [eels immediately on guard.
To her it indicates intrusion. An enemy has been here. Her
natural instinct of protection is aroused. This consisis in collect-
ing gum and spreading it on a cell. The instinct is most valuable,
no doubt essential, when employed at the correct time. But here
it is called forth by a strange experience introduced at an unexpected
time. Hence the futility. The wasp is involved in many hours of
utterly fruitless toil.

Experiment 7.—One last experiment, another display of blind
instinctive force. A cell is almost built; only one or two more
pellets are required. [ place a fragment of camphor inside while
the wasp is away collecting mud. Spon she returns.  The
unpleasant smell immediately distracts her,  She tries to build,
but the odour overpowers her, and she soon desists.  She cannot
work in this noxious fume. Her head goes down into the cell,
with the pellet still in her jaws. The odour drives her back. She
makes another effort, and soon her whole body disappears inside.
But she has not the pluck to seize the eamphor and ecast it out of
the cell. On the contrary’ I observe that same futile behaviour
which took place in the previous experiment. She falls back on
instinct, misguided instinct.  Gum is torn from adjoining cells
and 5mearefl_ u:"tth persistent energy over the uncompleted wall.
Till sunset this ineffectual toil continues ; then she abandons the nest
for the night,

_ Surely, as in the previous experiment, this spreading of gum
is useless toil. It cannot remove the nauseous camphor, yet she
sticks to it half the day. Such behaviour is misguided instinct
Rhynchium, indecd, is little better than Eumenes, though Eumenes
sealed camphor, egg and caterpillars all together in one cell.

~ These experiments explain my point. They indicate how strong
is the instinctive force controlling the behaviour of the wasp. If
¢xperiment now ceased we might regard the wasp as a rigid
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mechanism compelled to work in an unchanging course. But such,
I feel sure, would be a wrong conclusion.  Further experiment
will alter our opinion. It will show that something higher than
instinct has a place in the inscct's mind.

EXPERIMENTS TO PROVE |NTELLIGENCE

Experiment L.—A cell is built; the laver ol gum is being applied.
1 ]'EI'[]L)\'I.? the rim all round the oale, m fact amputate the upper
fourth of the cell. Now I see a surprising result. 1 expect the
mason 1o continue gumming; that was ber business when 1 cut
off the rim. But no. Without apparent disconcertion she gives
up gumming, goes off, [etches mud, and rebuilds the edifice to
the wp. This is something quite unexpected. Certainly not in
the course of instinet, but behaviour outside ordinary routine.
Let us reserve the explanation. We must apply more rigid tests.

Experiment 2.—1 have told how 1 excised a completed cell in
order 1o see if it could be restored. But on one occasion | did
additional damage. For clumsily 1 not only excised the chamber,
but also happened to break the partition that separated it from an
adjoining cell. A ragged breach was left through which the young
wasp could be seen inside. What will Rbynchinm do now?
Certainly I did not anticipate her action. 1 imagined that she
would follow routine, would ignore the damage, and set about
building a new cell. Such is the accustomed action. When routine
behaviour is interrupted an inscet recommences at the point where
the routine was broken. DBut not so in this experiment. The
wasp is aware of the damage immediately, discovers the breach,
tests it, gauges it, goes off for pellets of mud, and scon makes
the rent secure. Not till this is finished does she commence build-
ing a new cell,

How can she be in strict bondage to instinet? Such behaviour
shows a clear appreciation of conditions and a capacity to modify
her actions in accordance as such conditions require.

Experiment 3.—1 put her to a further test. A cell is built. The
egg is inside. The wall has been smeared with gum. [ make
a hole in the lLottom of the pot. It is about the size ol her
gateway, large enough for me to push in a foreeps and extract
the egg. What will her behaviour be now, in face of an experience
altogether new? I expect to find her completely at faull. More
than likely she will take no notice, just continue the instinclive
round. Awain I am mistaken. The wasp arrives, quickly finds
the conspicuous rent. Perhaps she is aware of the stolen egg.
At any rate a careful examination follows. Her antennz investi-
gate the edge of the hole; at intervals she bites at it as if testing it
with her jaws. She stands astride the perforation, thrusts her
head into it, then walks through it into the cell. But now see what
happens. She pulls from the wall a bit of gum and smears it on
to the edge of the rent. She digs out another nodule which she
spreads in the same way. For an hour she continues trying in
vain to close a hole by smearing gum around the edge. The
operation was delightful to witness, the very hopelessness of it,

the futility of employing gum to close a gaping rent.
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The explanation is simple.  When | broke into the ccll the wasp
had just finished smearing gum.  This was the type of work on
which she was last engaged,  She finds my rent, endeavours to
repanr 1t but, being under an instinctive impulse, sirives 1o con-
tinue the same type of work, Hence she persists in gum-smearing
and tries o memd the hole with pum.  For two hours | watch her
at this fruitless task. By evening nothing has been effected. Tha
wasp spends the night in o perforated cell,

So far we sec nothing but Dblind fuile instinct.  Bup wail.
Instinet may have cavscd her much futile labour, but something
better is about to take place. Next moming she takes an early
flight, \t ber first veturn she examines the chamber and again
carefully investioates Lhe breach., S departs, and, at her second
1 ing the cell, she
edge of the breach.
first [lls in all notches and

vistt, Dring

Jand thigs cony my ragoed opening into an evenly
rounded hole. Then she extends more mud all round in the same
manner as when closing a The eurved surface of the cell
seems to cause her some dificulty. When closing the gate she

places a fat lamina, but here shic has 1o
less in the end she succeeds and accurately mends the hole.  The
work too 1s done with excellent finish; it is neat, smooth and
gracefully moulded into the natural rotundity of the cell. Nor is
she content with just a patch of mud. For when that is applied
she goes ofl for gum which she smears all over the patch until it
i5 ndistinguishable from the rest of the cell

Surely this act implics intelligence. 1t 15 a display of individual
resource,  Nor must it be imagined that the wasp was misled, that
she conflused the repair of a hole with the ordinary closing of a
gate. For she did the repair in quite a different way. When
closing the gate she sits on the outside and from there introduces
the clay. When repairing the hole she first examined it from both
surfaces, and then, having made a choice, clected to work from the
inside. This, 1o my mind, is clear ingenuity. First she attempts
repair with gum.  This is mere instinct, the continuation of a
paychic course. The act is futile; it fails utterly. A night's rest
brings new realization. Now she breaks away from the bondage
of routine, attacks the difficult problem intelligently, and repairs
the damage with remarkable success.

Experiment j.—Now for an experiment while the mason is
building, A cell is under construction; the wall is three-quarters
built. While the wasp is absent [ make a hole in the wall. It is
a ragged gaping rent, large enough for the wasp to crawl through
into her cell. On her return she sees it immediately. Her actions
show no sign of hesitation; she seems instantly to realize the right
thing to do. [In her jaws is a pellet, intended, of course, for build-
ing the wall. But the mason immediately diverts it from this
purpose, carries it into the interior and applies it to the edge of
the rent. Then she goes off for more material, at each wvisit
moulds it round the edge until the hole is completely closed.
Satisfied with this, she resumes and finishes building the wall.

ve the elay. WNeverthe-

LS
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Can we claim this as intelligent behaviour? Certainly the wasp
was engaged at masonry when | broke into her cell.  True enough
she repairs the hole. But, after all, what is this? Is she not
just continuing her work as a mason, though building in a different
place? [ grant it. Nevertheless [ think there is something more.
Some spark of intelligence must be given to the action. Unforseen
circumstances have arisen, circumstances which are guite foreign
to her life.  She recognizes them, understands them, desisis from
the labour on which she is cmploved, and straightway puts things
right. However I do not press the interpretution, Let us experi-
ment still more.

tent G —From one cell of a cluster | excise the lid.  This
secured sixteen davs ago, since when the wasp had
ed to the cell. Rhvechinm soon finds out what T have
she shows that swift appreciation which I have
the last experiment.  In five minutes she is off, returns

igation, a desire, 1 take it to judpe with

(8 A re-myesti
racy the nature of the repair required. This second
t lasts only a moment. At the third she brings a pellet which
she monlds round the ecdge of the pate.  Others follow, and in a
iz built o the eell.  Later in the dav
I smears it all aver with gum. .

ult. =iz weeks

ew more visits

she ¢ it-a finish.

Exheriment 6,—F

is 2 more convincing

AT0 2 ynehinm had finished a cell. A voung wasp had emergecd
from it, aned the parent had replenished it a second time. For
Rhynchi we may remember, is attached to her nest, garnishing

it, laving in it, replenishing it more than once throughout the
vear. For three weeks the wasp had been engaged at this
replenishing, during which time she had done no masonry except
for two small pellets which some davs ago she had used for the lid.

[ make a hole in the bottom of this cell. It is a small perfora-
tion, onlvr the size of a pin’s head. Later in the dav the wasp
discovers it, goes off to the trees, gathers some gum, and plugs my
small hole. Gum is sufficicnt for this small aperture; three or
four globules do the work. 1 now make a larger breach, one
which she cannot repair with gum, Now see what happens. For
days shé has done no masonry. Her last act was to mend a small
hole with gum. Yet she is not in the slightest disconcerted, OfF
she goes, collects clay, and builds a patch into the breach.

This, to my mind, is clear intelligence. There is nothing routine
about hehaviour of this kind. The wasp understands the problem
before her; she appreciates the relation between cause and effect,
and this stamps her as a rational being.

Let us sum up the result of these experiments, We are trying
to demonstrate intelligent behaviour. What is intelligence?
Without entering into technical definitions, surelv an intelligent
action is this. An insect is confronted with some new experience ;
it adopts an unusual behaviour in order to meet the requirements
of that experience; then it must understand the nature of the
experience ; it must realize that a particular cause is capable of
producing a particular effect, and that is the mind of an intelligent

being.
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Do our experiments demonstrate intelligence?  Consider a few
of them.

| made a hole in a cell three-quarters built. The wasp quickly
repaired the damage.  This, 1 think, requires some intelligence.
The wasp must appreciate new conditions, must halt in the progress
of her work in order to make the damage good. But 1 do not
press the point.  There is no change in actual routine. The wasp
was plastering and the act of mending is a continuation of the
plastering. If you like, it is only a diversion, only a kind of
higher instinct. The mason is placing the mud on the rent instead
of on the edge of the wall.

I made the hole when she was smearing gum. She began by
behaving stupidly, trying in vain to close it with gum. This was
a pure instinctive impulse. The wasp was just continuing the
actions on which she had been engaged. Certainly she realized
the damage, vet she stuck to her psychic course. In time however
this stupidity ceazed. She gave up smearing gum, went off for
pellets, and built elay into the breach. In this we see intelligent
behaviour, a clear recognition of changed conditions, a complete
alteration in routine,

I made the hole in a cell that had been built six weeks ago.
Here we have a crucial test. But the result is exactly the same.
The wasp has not forgotten her old struciure, for she soon builds
up the hole.

Surely the meaning is this. A hole is made in the architect’s
wall. A strange experience is laid before the wasp, an experience
she has never met with before. She recognizes it, deals with it,
and repairs it in a rational way. Had she done so only when
employed at masonry, then, [ agree, it is inslinct, or, at least,
little more. The wasp would be only a living machine. But the
facts are different. It matters nol what the wasp i1s doing, whether
plastering, smearing or provisioning, as soon as she finds a hole
she repairs it in some suitable way. [If it is large she mends it
with masonry, if small she plugs it with gum. The point is that
she repairs it on all occasions, sometimes slowly, sometimes injudi-
ciously, but in the end does so efficiently and makes the damage
good.  In order to do this she alters her behaviour and breaks
away from ordinary routine. There is only one conclusion.
Rbynchinm appreciates the meaning of new difficulties and takes
rational steps 1o overcome them.

What is the mental force that underlies the architecture of the
wasp?  Unquestionably  instinet, that wonderful knowledge,
unlearnt, untaught, an innate inherited impulse handed down along
the stream of tii:ne. But not this alene. T have tried to prove that
there 1= something more, that there iz the capacity to appreciate

new exFeriencE-fn, the power to generate new thoughts, in fact the
possession of intelligence and reason,

L]



NOTES ON SOME SHORE FISHES FROM BOMBAY
HY
Henny W. FowLkgr
Of the Academy of Natwral Sciences of Philadelplisa

The fishes included in this paper were all obtained off Bombay by Prof.
F. Hallber in 1925, ‘Thev form patt of the series of Indian fishes purchased
from Prof, Hallberg for the eollections of the Department of Tehtbyvology In the
Academv of Watnral Sciences of Phitadelphin, A series of duplicate specimoens
hias been reserved for the Bombay Natneal History Sotiety, The species are all
of the littoral shore fauun of Western Indin, apparently representutive of the
more frequent fonns, thongh severnl are of special interest none are new,

EULasiing

Scoffodon acufns (Rippell).

Twar from open =ea, 177 and 195 mm. Originally in formaline mauve to hrown

above, below lizht or paler.
ToRFEDINIDSR
Narke diplerygia (Schneider),

Disk snbeircular, about wide as long ; snout short, creater than interorbital,
slightly convex across front profile cen [rom above ; eyes small, about  half
spiracle length, abont 3! in depressed interorbital ; mouth small, protractile,
width equa e to front profile ; teeth broad low cusps in about 15 rows io
each jaw, e likely due to youth ; internaszal slightly less than mouth
width. spirncles continuous with eves, greatly lareer, ovate, edee entire,
Skin smooth, Dorsal inserted behind tips of ventrals or little nearer origin aof
upper eaudal labe than ventral origin ; tail little longer than rest of body.

Brown above, with several diffuse blackish cloudings medizlly. Dorsal and
candal brown, also npper surface of ventral. Under surface of body and
ventral below v Length 135 mm.

This specites may be koown by the deeply iucised outer margin of the ventral
go that the front rays form an aoterior lobe.  Also it differs further from Narke
faponica (Schlegel), which has the raised rim to the spiracles,

CHIROCERTRIDAE

Chivocentrus dovab {Fnrskal}.

Depth 5to 57 Lead 3] to 4, width 33 to 4. Snout 3} to 33 in bead from
spout tip; vve 41 to 4%, 11 to 1} in snowt, sreater than interorbital - maxillary 13 to
& 10 hend, reaches ove cenire, slender ; interorbital 510 5, scarcely elevated,
level ; cheek and preopercle with radiating venules.  Gill takers 7 -- 18, finely
lanceolate, more than twice gill lamentsor 1} ineye.  Seales minute most all
fallen. Abdominal myomeres 24 - 13, Dorsal rays ili, 14 to iii, 16, first
branched ray 21 to 38 in total head length ; Anal rays iii, 26 to ifi, 30, first
branched ray 2} to 27, candal 1] to 1] ; least depth of eaudal peduncle 21 to
3% ; pectoral 1% to 2 ; ventral 37 to 43,

Brown, paler to light below, Neutral brown diffuse streak from above will
upening to middle of caudal baze. Head with brown tint. Fios cll pale. Iris
gray. Length 81 to 92 mm., three examples,

ENGRAULIDIDE
Engranlis dusswmieri (Valenciennes).

Depth 35 © head 35, width 21 Snout'f in head ; eye 44, greater than snont,
equals interorbital ; maxillary reaches ventral origin ; interorbital 43 in head.
Gill rakers 17 4+ 18. Abdominal seutes 16 <- 8, Dorsal rays fii, 8, 1; Anal
rays iii, 32, I, orgin close behind base of last dorsal ray, Length 138 mm,

3
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Enprantis valencicanesi (Blecher)

Depth 31 head 43 to 5, width 23 to 5. Snout 5% to 5] in rl{i ; eye 4} 1o 5,
greater than snout | and E.ubeqna'l with interorbital, 1d net free: maxilary
raaches slightly beyond pectoral base, 5f 10 3% in combined I.u‘lu and body,
cxpansion 1 1o 1% in eye; interorbit al 4 to 4 in head, convex. Gill rakers

-+ 14, lanceolate, slender, 1} in eve.  Sesiles o u‘L..nua, thin, evoloid, mostly
f:,l'.IILll, 3% or 3% from above gill opening Liv acal base a ”1. (hros more on
latter, 12 or 13 transversely, 189 or 20 predorsal to oceipur; 6 to 10 vertieal
strim, intertupted at meding axis el eireuli fine ; axillary pectoral scale
slightly less than half of fin. Dopsal mys i, 9, 1. ft i branched ray 15 to 13 in
head ; Anal Tays 1u. 41 to i, H, i, first bromehed ray 133 ir.'susl mp1l+ of
caudal pg]uﬂclc 1i to 2 ventral 23 to 24 ; candal forked, ig l.q.y':[ m eombingd
head and body ; pectoral 31 to 4],

Edge of back olivacenus brown, sides snd below silvery white, Gray
venulose ares at shoulder moderate.  Iris slate.  Fing all pale or whitish, hind
caudal edge gray. Length 130 to 177 mm., two examples,

Comparison with an example from Padang, Somatra, shows it o vary ng
follows (—

Trepth 3} ; snout 5 eve d ; maxillary expansion 13 in eve ; interorbital 35
head, Gill rakers 12 -- 17, Scales 10 transverselv ; abdominal scutes §6 + 4.
When fresh in arcack larpely sibvery, back dull oliviceous brown. Sides of
head silvery white, al<o iris.  Nosilvery laterud band.  Flumeral venules vellow-
sl green, with borizontal woved line.  Peritoneam silvery. Dorsal and
caudal pale gray to dusky, medially tinged yollowish green, Cther fins pale or
whitish, Length 145 mm.

Enprawlis tri, Bleeker.

Depth 4} to41; head 4104z, width 2} t0 25, Snout 5 to 54 in head § eye 33
to 33, ereater than snout, equals interorbital ; maxillary variably not quite 10
hind preopercle edwe, nsunlly not to gill npeuing. lenpth 14 to 14 in kead ;
interorbital 3} to x‘an,r slightly convex, Gill rakers 15 + 25, finel Fance-
olate, twice gill Eamenhs or equal eye. Senles very tlwcidulrmh, all fallen,

kets) 28 to 30 to caudal base and 2 or 3 more on latter, 9 tranaversely,
or 19 predorzal ; 4 or § vertical strire with 10 or 11 reticulated marginally and
ﬁ:unli fine 3 mm& or fi between penmmt and ventral. Dorsal rays iid, 12 or
il 13, first branched ray 1§ to 14 in head ; Anal raysiil, 15 to iii, 1? first
branched ray 13 to 12, length of ﬁ.n less than 'S In entire length of fish ; " Jeast

«ﬂapth of candal peduncle 28 to EWteml 1 to 13; ventral 2 to 2%;

31 to 4 in combined head and
pale brownish. lrh lizht slate, Claster of dusky dots on top of

lisnd pmﬂmlv_ ﬁqm o igs.h o | base, edges of caudal peduncle and anal

disting !:m lateral band from humeral region above

- basi gmgdluny widest along sides of caurdal 'pﬂlu;'lclu shnugh wreatest
reater than Fins &ﬂPﬂlﬂcm whitlsh  Caudal greyish terminally.

o E@urﬂﬂm

i 'sqi_ia:hﬁprs;mﬁm wratsmmmimm

g

is indicus Van Hmﬂtinthnlpn r
Beaufort,
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slaly, Head with some brownish dots above.  Length 160 1o 178 mm., five
examples.

These differ a little from Weber and Beaufort’s fieore in that the cnudal is
shown as 3 in head.

CoNGribA:
Elvoconirer fepfurus | Richardson ),

Depth 22 to 24 | head 7§ to 8, width 3. Combined head and taak 2} to 2
to and of tall 5 snout 38 to 4 in head ; eye T o8, 2020 In snoot, groater than
interorbital in voung to 1] with age: mouth oleft 22 to 2} in bead, reaches
bevond centre of eve though not quite opposite hind edge 1 about 10 weth on
lower Face of upper jaw external or before end of incladed lower jaw, s
Iaterals biseriol nlzo lowerlaterals: but with shert inner Tow anteriorly vach side
YOMMer witit 4 erior tectl and  medinn row of small ones down
shaft; fron cach sitde of snout end, with slight cotaneous vim
ancd hind nost ge horizontal slit close before eve; interorbitnl Gl o
8 in hewd, bot little elevated, depressed, Gill openioe 43 in bead. Skin
smooth,  Ulose above and alone upper lip 8 lorge horizontal slits.  Dorsal
bejrins over p=ctoral base, becomes higher than depth of tail posteriorly, which
lomgr, tapering and slender ;- anal similar; candal about long s eve; pectoral
4} 1o 51,

Brown, paler below on hewd and teunk,  Iris slate,  Lips whitish.,  Sides of
hend and body dusted with brownish. Dorzal, mal aond enodal oentral
blackish or former brown anteriorly. Pectoral pale.  Length 222 to 348 mm.,
two examples.

MUuRaxEsOCIDR

Mupenesox cinereis | Forskdl),

Depth 232 1 head 74, width 4
than it rbital, center oppos
mandi eérect ; jatero
combin ail. Caadal 6.9
below, tical hins posteriorly
Length 258 mm.

fuout 4 in head ; eyve 87, 24 in spont, ereiter
last ¢ in mouth eleft, woieh 11 fn head s
I convex., Head aoad track
Dirab gray, little lighter
Pectoral pale. Icds slate,

TACHYSURI DA

Csteogeniosns rviftiaris (Linumwus),

Depth 4% to 51 Bead 37 to 35, width 15, Soout 25 to 3 in head ; eyve 6 to
6, rather Tow and lateral, 28 to 28 In snout, 3% to 44 in isterorbital ; mowh
width 2§ in head ; maxillary barbel to middle of pectoral spine ; broad baud of
villiform testh In each jaw, of about 7 irregular rows on palate 2 broad
semioval areas of obiuse, low teeth | nostrils large, towether, posterior little
larger, both oear snout end laterally ; interorbital 14 to 13 in hend, elevated
convexly ; median fontanel wide, n:t reaching occipital buckler, which twice
wide nt baseds long and rigose striate, bony bridge complete to dorsal.  Gill
rakers 2 + 7, lanceolate, slénder, 17 in @il flaments or 240 eye.  Skin smooth ¢
Iateral line complete and median laterally. Dorsal fin wath front and hich
edires of spine antrorsely serrate, rays 7, first 1} to 17 in head ; adipose fin large,
25 Anal hn v or v, 16, 1, first branched ray 1] to 2, caudnl 1}, forked ; least
depth of caudal peduncle 5 to 34 ; peetoral 13 bo 13 ventral 13 to 2.

Baek and head above nearly Hax flower blue, below becoming pearl blue to
white, Sidesof head and body with obscare giay dots,  Iris pale pray. Dorsal
terminally gray, whitish basally. Adipose fin whilish, with gruy apove. Caudal

ale to whitish, with gray above and below. Anal and paired fins whitish.
arbels pale. Length 158 to 150 mun., two examples,

Lachysurus song { Buchanan-Hamilton).

Depth 5; head 5§ to 34, width 1f to 13, Snout 2 to 5in head ; eve 6 o 61,
2 to 23 in snout, 2§ o interorbital ; mouth width 1% 1o 2 in head; maxillary
barbel reachies  to | in pectoral, outer mental 3, inner mental § or to pectaral
origin ; bands of villiform teeth in jows of about 5 or 6 transverse irregular
senes ; on palate 2 small closely approximated patches of villiform tectin and
2 large rounded posterior areas more separated ; interorbital little elevared
convexly, wideh 21 to 2} in head; head above and oceiput striate s occipital
fontanel oot quite reaching base of keeled occipital buckler, basal width of
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63111 rakers
moaoth, Lateral
pressel spine with

which 1} itz length, though booy bridge complite to
5 = 10, lancenlate, 14 in gill flaments, which 14 in eve, S|
line complete, midway along side, Dorsal Ao, 7, ¢
antrorse serre along front and hind edges,; first ray 1) to 1) 10 bead : Anal fAn
v, LI, first branched ray 10 to 2; caudal forked, 18, to 1} : least depth of
candal peduncle 37 to 4} 7 pec I 1%, compressed spine with outer and inner
edpes with antrorse serree, 10 along inner edre ; ventral 17 to 21,

Lenden gray, little paler below.  Iria gray., All fins dusky to blackish termi-
nally.  Lepgth 108 to 120 mm., two examples.

The above agree with Day's figrure of an example 192 mm. shown with the
front margin of the dorzal spine antrorsely serrate. They further sl
lower front serrme more os close sel eratules,

5]

v the

Tuchpsirns cafulns (Valenciennes).

Depth 41 to 45 | head 33, width 1} to 1}, Snout 2} to 3 in head, eye 42 to
£5, 1% to 22 fn snout, 2to 3% in interorbitsl ; moeuth width 2% to 2% in head:
maxillary barbel reaches £ to § in pectoral Ao, outer mental to pectoral origin
orf in fin and inner mental little shorter; teeth in villiform bands in jaws of
about 5 or 6 irregular rows and ovate areas of similar teeth on each palatine
front nostril larger, close to snout end 0 profile and hind ope about midway
in snout, higher, without barbels; interorbital elevated convexiy, 2 to 28 in
head ; stdes and upper surface of head, as occipital bones, buckler and humeral
process rogose striate ; broad occipital fontanel narrows behind and extends to
base of keeled occipital buckler, base of which 1} its length and bony bridge
complete to dorsal.  Gill rakers 6 -8, lanceolate, slender, 1 in gill filaments
or 210 eye. Skin smooth ; few venules on side of head and [ront of Iateral
line ; lateral line complete anteriorly, in yvoung many short waved venules,
Diorsal fin 1, 7, compressed spine with antrorse serroe alose front and bind
edges, with aze most of lower serrse s granules, first ray 1} in bead to 3¢ in
combined head and body with age; Anal 13 vii, or 14, fivst branched ray 1) to
13 in head ; adipose fin large, 2 in head ; caudal 1, forked ; least du}.‘rth of
caudal peduncle 3% to 4 pectoral 1 to 14, spine with antrorse serrie along both
edges, 12 to 17 on mouer ; ventral 1§ to 15,

Back duosky brown, lower surfaces white or soiled brownish, Young with
back drab gray clouded with brownish, also along lower side of trunk and
tail obseure brownish dustings. Fins all pale, blackizh terminally with ave.
Barbels dusky. Length 90 to 163 mm., twe examples, 3

Smaller example with a large isopod crustacean 21 mm. lons, attached on
the belly of the Ash just before the ventrals, In my examples the dorsal sping
ends in a long cutanegus flament,

Protosipe
Plotosus anguitlaris (Bloch).

Depth 7 head 4}, width Iz, Snout 2} in kead; eye 7, 5 in spout, 21
in interorbital ; mouth width 21 in head ; teeth conie, triserial above medially
to uniserial laterally, biserial below medially to uniserial laterally ; maxillary
barbel to eye centrs, nazal barbel § to eve, onter mental barbel te middle of
eye and inoer mental barbel to froot of eye; interorbital 27 in head, but
slightly elevated and widely depressed. Gill rakers 8 -1 23 laneeolate
equal ;gli filaments or eye. Skin smooth ; lateral line complete, median on
tail. Dorsal fin 1, 5, first ray 2} io head ; second dorsal with about 82
Tays; Anal in 657 ; candal 3% in head ; pectornl 21; ventral 2%,

Brown, lighter to drab or whitish on lower surface of head and belly.  Pale
median lateral band from above maxillary to eaudal base, another parallel
from above eye along back. Fins all blackish browp, at Jeast terminally,
‘edges of vertical fing very narrowly whitish. Trisslare.  Niasal and Iﬂﬂkiﬂﬂi‘]:‘
barbels brown, mentals whitish. Leogth 152 mm.

Fisturamnns

) Fistularia villosa, Hlunzinger.
Depth 14 in orbit, 15} in head ; head 2} to caudal base, width about 89
soout 14, from snout tip ; eve 134, 10 in soont ; maxillary slightly longer than
orbital socket, B} in soout; bony ioterorbital 2 in eye. Gill rakers not

L
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developed or as few minute papille.  Skin largely smooth to touch : median
vertebral row of narrow keels to dorsal about 36 and about 20 between dorsal
and eaudal § similar ventral row from behind ventrnl to vent and behind nnal
tecaudal.  Latersl line distinet, with rowgh keel its whole length, showing 27
spines from opposite dorsal origin to candal base.  Dorsal rays 15, fifth ray 51
in total head length ; Anal vays 13, fifth ray 55 5 cawdal 73, well forked, lobes
pointed ; caundal peduncle depressed, least depth equals its least width or 4 in
eyve ; Pectoral rays 16, lenpth 75 in total head lengih ; ventral 12 in eye.

Brown, beak and nnder surfnce paler. Iriz sln Coandal and flament with
deep grayish, fins otherwize all pale, Length 335 mm to caudal tip and
filament 135 mm. longer. v

It appears to agree in every way with an example from Natal except that its
skin is smooth.

e

Pory seainw
FPolyductipins sexigrins (Bloch),

Six examples, 74 to 130 mm. All have 7 pectoral filaments each side except
one, which has 6 on the right side.,

SCOMERITL
Seomberomorns kehlfi (Cuvier).

Drepth 43 to 4%: head 3} to 3%, width 25, Snont 23 to 35 in head ; eve 4 &
to 4%, 1 to 1! in soout, Id: in interorbital ; maxillary resches opposite
hind pupil edge, length 1§ to 11 in head ; lower juw slightly
abont 28 above, 3 below ; narrow band of fine teeth on each palitine and across
vomer ; Interorbital 3§ to 37 in head, but slightly elevated convexly. (Gill
rakers 2 - 8, low, small, rudimentary tubercles. Scales not evident: lateral
line seperior on trunk, midway along side of tail posterior to dorsal wnd anal
lobes.  Dorsal fin XVI—iii, 15+ 7, third spine 22 in head, first branched ray
3to3d ; Anal fin v, 14 == 7, first branched ray 2¢ to 31 ; candal 13, widely
forked ; least depth of caudal peduncle 6/ to Gl ; pectoral 2§ to 24 ; ventral
3} to 3.

Back clove brown, pale drab to whitish below. Iris pale slate. Fing all
Eale. spinous dorsal blackish anteriorly or over hirst 4 membranes at least,

ength 61 to 78 mm., two examples.

These evidently the young, the adult described as uniform.

10rter o teeth

TRICHIURIDA

Trichinrus smuficus, Gray,

Depth 155 : head 84, width 5], Combined head aud trunk 33 in tail ; soout
2% 1n head from snout tip; e 6, 28 In suout, greater than interovbital ;
maxillary reaches eyve, lencth 2 in head ; interortutal 8, convex. Gill rakers
11 4 16, very slender, short, 3% in gill filaments, which 13 in eye. BSkin
smooth ; lateral line slopes down to lower thind in body depth at anal origin.
Dorsal begins at first fourth between hind eye edge and pectoral origin, rays
112 so last fourth of tail free of rays, greatest dorsal height 2% to 3] in head
ineluding mandible tip : Anal spines about 0, all low, shost, little distinet,
first one little developed or rudimentary; pectoral 3 in head ) ventrals as 2
approximated small scales on ventral median line of abdomen posterior to head
space equal to postoenlar region,

Brown above, sides and below silvery white. Iris slate. Length 361 mm,

Frichinrus savafa (Cuvier).

Depth 21} ; head 8, width 55. Combined head and trunk 3§ in tail ; snout 23
in head from soout tip; eye 7, 24 in snout, greater than interorbital ; maxillary
reaches opposite froot pugui! edge, 28 in bead: interorbital 83, depressed
concavely. Gill rakers 5449, short, very slender, ¢ of gill filaments or 4 io eye.
Skin smooth : lateral line slopes down to lower fourth in body depth at apal
origin. Dorsal begins about midway between hind eye edge and pectoral
origin, 115 rays so last 3 of tail free of rays, greatest dorsal height 2 in total
head length ; Anal spines 67, first equals eve, others all short though distinet;
pectoral 21 in head ; oo traces of ventrals. ;

PPale brown, with leaden o silvery reflections, edpe of bapk slightly more
brownish than rest of body. Irisclate. Fios whitish. Length 305 mm.
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CamaxGina

Cavany falla (Valenchennes).
Eight examiples; 82 to 114 mm.

Caranpoide s edlongas (Valenclenn sl
Four examples, 35 to 55 mm.  These show depth 1§ and all are deeper than
the Calieut example | reported.  "They also show 6 deeper gray vertical hands
on the body, the vertical fins amd ventrals with more or less dusky terminaily,
while pectoral alone entirely pale,

“Apofectus wiger (Bloeh),

Four vxamples, 62 to 80 mig.  For comparison one from Padang, Sumatra,
68 mm. long agrees in oevery way., Uompored with the feore of A pofectas
strogmglens Cuvier? they agree in most every way excepl darker in colour,
erpecially the fins, My larger expmples show ventral 11015 inhead. Domsal,
anal and ventral blackislh,  Also caudal Ly wray on ench lobe basally,

STROMATEIDGA

Pawedns cincrens {(Bloch).

Suoant 37 1o 4 in head, protruoded
1 ationt; 1§ to 1310 inferorbital’s
ter, lensth 2 to 2100 hend:
-+ 8, short
ples extremely
extending
Cf truncote
sudal base :
2} ‘to 3, strooply
:Jeast depth of

bevond
termioally, long
Anal ¥, i1 o v, 3
forked, lobes ent i 1
caudal peduncle 5% )

Budy drah brown, bDelly
anal and caudal with dusk
8 exnmples.

rray tnge,  Qperele witl ov tinge.  Dorsad,
¥ tinge. Irs slate gray. Leogth 60 to 122 mm.,

LEIOGRATHIDA
Secielor insidialor (Bloch).

Depth 28 to 25 head 37 to 535, width ® to 2}, Snout 510 3} in head from
st I!i|_:l . e 3o 3L, subegtial with soout, greater than  interorbital ;. maxil-
lnry reaches in vertieal till below nostril, length 2 (o 20y io head ; interorbital 33 to
3%, slightly convex | small antero-supravrbital spine ; lower precpercle edge
finely strizte. Gill takers 7 <+ 19, linely luneeolate, loug as pill filaments or
half of eve.  Seales very minute, mostly fallen ; lateral line nearly parallel with
dorsal profily, reaches midedle or little bevond in soll dorsal length. Dorsal fin
VIIT, 16, 1, second spine 1§ to 1] n total head length , Anal fin 111, 14, 1 or 15, 1,
second spine 3 to 3¢5 ecaodal 1 1% to 1), forked ; least depth of candal
peduncle 5% to 51 ; pectoral 1} 101} ; ventral 2§ to 3,

Pale brownish generally, On back above median axis of body dozen
transverse dusky bars, each formed of 3 or 4 spots.  Blackish streak from
below eve and along maxillary sheath vertically. On trunk and tall below
median axis sprinkling of dusky dots. Iris slate gray. Spinous dorsal

broadly tipped black. Fins all pale, some grayish on candal.” Length 57 to
i mm., four examples.

CHEILODIPTERT DR
Awia ellioli | Day).

Depth 2% to 3; head 2} to 2}, width 2} to 2§, Snout 41 to 5 in head from
snonut tip; eve 37 to 4}, greater than snout or interorbital ; maxillary reaches
opposite eye center or hind eve edge, expansion 13 to 14 in eve, length 2 to 2]
in head ; narrow bands of minute tecth in jaws, on vomer and palatines :
interorbital 4} to 44 in head, slightly convex : lower and hind reopercle edpe
rather weakly and irregularly denticulate, also but few weak points about
angle of precpercle ridge. Gill rakers 4 4 11, uppermost as 3 rudiments,

" % Hist. Nat. Poiss., Allas, vol. 2, plate 258,

=
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other slender, lnnceolate, equal gill filnments or 13 in eve.  Scales 23 or 24
in lateral line to candal base and 2 or 3 more on latter, 2 above, 5 or G below,
3 predorsal; check with 2 rows, venulose, also opeteles ahove andd oecipnt with
venules; 12 or 13 bosal vadintivg striw, small weak apical denticles 5 1o 10
with 4 or 5 traunsverse series of basal elements amd circuli fine. Dorsal fin
VH—1, & 1 or 9, i, fourth spine 27 10 24 in totnl head lesgth, third oy
1% to - Anal hin H, 700 or 8, i, second spine 3} to &, thind ray 210 2}
candal 1% to 18, licthe convex behind @ least depth of coudal pedunele 28 to 28 5
pectornl 1 to 23 ; ventral 149 1o 2. :
Unitormly pale brown, [ris slate;  Dark steeak from below eve on cheek,
T:i’i! of hend w Black median streak o Onter 3 of
spinous | dorssl riil with dusky horde lian hordeontil
dusky buad median lon lal wrayish,
with wl I Land Black T wal by amud
redigy 77 to 105 man., |

Awniin frepala {Valenciennes),

D h 2% Spout 4% in bBewd fron s Ltip: ove 35,
rhftal : maoxilian® reachcs pupil edge

| ]+t boe, minwta; ¢ 1z in jaws,

aitstely

i il

Seales 38 {pockets) In and 2

niral

v

erally, scales on bae

browi gel dnvk e sutiace
y brown line (rom occipot i of L. Dark
brown band lesz than 'Il-'_!l,_lll in Ith froam sitfde sl EVE DoTOSs

postocniar to caudal base medially and out over 1. Middle of side of hend
and body sprinkled with dusky dots.  Fins all wh rerminally grayisl, also
apper and lower coodal edges erayish, Pectoral uniform whitizh, Ins slate.
Mandible dusted with brownish tenminally.  Length 70 mm.

ACROPOMATIDA

Acropoma faponicuns (Ginther).

Diepth 3 ; head 2}, width 21, Snout 4 in head from snout tip ; eye d, preater
than interorhitall masillary reaches apposite first thivd in eve, length 25 in heagd,
expansion 2 in eye; teeth fne, minule, in parrow bands in jaws, on vomer
and palatines, aléo [ront pair of small canines n each jaw, depressible, lower
smaller (accessory canine both above and below) ; interorbital 52 in head, level ;
preopercle ridie and edge entire, Gill rakers 6 - H, slender, lanceolate, greater
than pill filaments or 21n eve, Seales very eaducous, about 40 1P:Ickl_‘[5] in
lateral line tn caudal base, 4 above, 8 below, 11 predorsal 3 4 rowson cheek ;
4 to 6 basal radiating strise, apical denticles 40 to -I-iiJ. uniserial, small eirculi fine ;
lateral line high along back, slopes down to caudal base medially. Dorsal fin
VILI—I, 10,1, third spine 21 in total head length, first ray 24 ¢ Anal fin 111, 7, 1,
third spine 4}, frst ray 2] ; coudal 18, forked ; least depth of caudal peduncle
3] : pectoral 14 ; ventral 2% : vent ai last § i depressed ventral.

Drab gray above, below similar, Diffuse neutral slate area from pectoral hase
to base of lower caudal lobe, Tris gray. Fios all pale. Soft dorsal rays basally
and rudimentary candal rays sprinkled with dosky dots.. Length 105 mm.

BPARITE
Sparus spinifer Forskal,
One example 110 mm.  Darsal filaments reach emargination of caudal fin.
MurLinas

Lipeneotdes oiffafns (Forskal ).

One example 147 mm. Differs alittle from Day's figure in that the Inst
membrane of spinons dorsal dusky or blackish, Diorsal with apex dusky or
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blackizh. Soft dorsal also with apex dusky, then median longitadinal dusky
baned and finally imperfect basal dusky band which continues to end of last ray,
Lower ¢andal lobe with 4 obligue dusky bands,

ScrENinE
Ofpfithns ruder (Schneider).

One exnmple 163 mm.

Sishnedees meifes (Lacépide),

Dorsal 5] ; head 3, width 18, Snout 3} in head: eve 4], 1% In snout, 17 in
interorbital ; maxillary reachez opposite hind eve edge, expansion 17 in cye,
length 2 in head : banids of villiform teeth in jaws, above with outer row of
rather wide spaced enlarged teeth erforly 3 or 4 each side largest and all
external to closed mandible; moand Izo with outer row of enlarged well spaced
teeth, thongh shorter than lare ones ; chin with 4 pits ; interorbital 33
in head, shehtly ¢ ¢ edoe denticulated. Gill rakers 6 - 14,
Innceolate, equal ¢ all eve. Tuobular seales 42 in lateral line

y with shore branch above and another

to caudal base, e tobe rat
below ; 7 scales above, 7 below, 25 predorsal: 11 to 15 basal radiatine strice,
aprical denticles 32 or 53, with § to 7 transverse series of basal elements ancd
eireuli fine. Dorsal! fin X1. 30, 1, third spine 12 in head, first ray 2§ ; Anal fin I1,
iy second spine 2§, second ray 14 ; candal 13, obtusely coneate ; least depth of,
candal pedunele 45 pectoral 1} ; veatral 13, first rey ending in shor ilument.
Back pale olive brown, below pale to whitish, Also back sprinkled with
minute dosky dots and opercle also with dusky dots, Iris slate. Inside gill
cpening dusky. Spinous dorsal with membranes spriokled with blackish. Soft
dorsal with white base, greater outer portion of fin sprinkled with dusky sray.
Caudal grayish, Other fins whitish. Lengtl 92 mm.

Joknins glawens (Day).

Depth 31 to 37 head 27 to 3}, width 18 to 2. Snout 3} to 3 in head ; eye
3! to 4%, 1le 1 in snout, 1 to 1§ in interorbital ; maxillary reaches 3 1o 3 in eve,
expansion 1% to2in eve, length 2§ to 23 in head ; chin with 5 pores : interorbital
3} to 4, broadly convex ; preopercle edge denticulate. Gill rakers 5or 61 12
or 13, lanceolate, short, halfof gill filaments, which half of eye. Tubular
scales 43 to 47 in lateral line to caudal base, 6 seales above, 7 to 9 below, 19 to
24 predarsal forward nearly to smout tip: 8 basal radiating strim, apical
denticles 22 to 28 with § or 9 trapsverse scries of basal elements and eirculi
fine ; eack tube of lateral Pne with short branch above and below  Dorsal fin
X1, 27, 1 to 32, 1, second spine 1¢ to 3 in head, third ray 2; to 21 Analfin 11, 7,
I, second spine 24 to 3, first ray 14 to 13 ; candal 1 to 14, cuneate ; least depth
of caudal peduncle 3} to 4 ; pecioral 1 to 11§ ventral 13 to 13, ends in short
filament,

Mauve brown anbaove, paler to whitish below, Iris slate. Inside rrill opening
pentral disky,  Opercle neutral brown.  Spinous dorsal dusky terminally, sofi
dorsal and candal gravish, other fins whitizh ; sometimes vertical fus all more
or less dusky to dusky sray terminally.  Sometimes paired fins sprinkled with
dark dots.  Pectoral with gray bloteh within axil close behin origin of fin.
Length 70 to 114 mm., seven examples,

JSaluins belawgeri [Cuvier),

Depth 3¢ to 31 5 bead 3] 10 33, width 1410 2. Snout 3} 1o 3% in head ; eye
Ftodl o 11 in snout, equals interorbital ; maxillary reaches opposite eye
centre, expansion 21 in eve, length 3 to 34, in head : outer row of upper teeth
slightly enlarged, lower wnifor ; chin with 5 pores: interorbial 3 todd in
head, broadly convex ; preopercle edge flexibly serrate. Gill rakers 4 4 9.
short, lanccolate, half of gill ilaments, which 22 in eve, Tubular seales 43 to
47in lateral line to caudal base, 5 or 7 scales above, B or 9 below, 23 or 24
predorsal @ 7 10 10 bazal radiating stripe, apical denticles 31 to 37 with 2 or 3
transverse series of basal elements and circuli fine. Dorsal fin IX or X, 29, i or
30, 1, third spine 11 to 2 in head, first ray 2810 21 ; Anal fin 11, 8, { or 9, i,
second spine 2 to 2], second ray 1} to 18 ; candal I, cuneate, ends in median
puint ;. least depth of caudal pedunele A} to 3} ; pectoral 13 to 1} ; ventral 1}
to 14, first ray ends in filament.
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Brown above, below whitish,  Spinouns dorsal, anal and ventral more or less
blackish terminally, other vertical fing dusky terminally, Pectoral pale brown,
Iris siate, Length 100 to 114 nim., two examples.

Sefeena rusyellii (Cuvier).

Depth 3f to 3% ; head 3 to 35, width 2} o2}, Snout 3% to 33 ; eve 3} to 4,
chtly greater than: interorbital ; maxillary reaches § to
o I1 1o eve, length 2§ to 24 In head ; mandibular barbel
ninute villiform teetlt in 1 jaw, palate
wad, slivhtly convex; | percle edge
i = 10, loww, short points, 13 in gill dlzments which
lez 45 in Iateral line to candal base, 7 above, 5 below,
by i bateral line each tube with 2 short inehes ¢ basal

1l denticles 25 or 26 with 7 or 8 traosve ries of basal
2 35 t2in
tray 1y to

. Doral an X1, 26, 1 or 27, 1, third
Anal fin 11, 7, i, second spine 2§ 1o

11, cuneate : lesst depth of caudal peduncle 3 to 3% ; -__I.tl:,'LL.-E'._'-.l
to 1k,
Lizht orown generally, little paler below, back ond head above dusted with

Barbels pale or w

dusky brawn., Opercle lnrgely dosky. Itis ;
Soit vertical fios with

Spinons dorsal largelv blackish over uppsr por
grayish on onter portions.  Paired fins whitish.,

EpIrrlDeE.
Dvepane punclole (Gmelln),

Three examples, 68 to 70 mm.

GoRIInga
Frypawchen vaging (Schneider).,

Depth 75 to 5§ ; head 53 to'5), width 2% te 2. Snout 4 to 44 in head from
gnout tip ; eye 111 to 12, 2] to 31 in snout, 13 to 2 in interorbital ; maxillary
reaches opposite eye, 3 to 31 in head ; bapd of fing teeth in each jaw and outer
row of enlarged ones, lower larger aod as pair of anterior canines and several
laterald ; interorbital 6% to 7, convex, Gill rakers 1 4 5, short, low, rudimentary
sapillie. Sciles 70 to 75 between gill opening in median Iateral series Lo caudal
L:lSL‘. 15 to 17 teansversely at anal origin : predorsal largely scaleless; 12 or 13
basal radiating strise, circuli moderately fine. Daorsal fin V1, 48 to 50, height
33 to 4 io total head length ; Anal fin 48, height 37 to 4% ; least depth of caudal
peduscle 3 to 31§ pectoral 2] to 37 ; ventral 3 1o 3}

Light gray brown generally, Iris grayish. Fins all pale brown, Length
113 to 137 mm., three examples,

PLEUVRONECTIDVE

Frendorhondus russellii Gray.

One example, 110 mm,

SOLEID
Faraplagusia bilineala (Bloch).

Depth d ; head 4, width 42, Snout to upper eye 2 in head ; upper eye 10f,
advanced § its diameter from lower eye, 47 in snout, equals interorbital ; mouth
cleft 4} in head, little curved, rictus reaching opposite hind eye edge ; left
(colored side) lips each with fringe of fleshy tentacles, lower better developed
and right lips entire ; rather broad band of villiform teeth on right side of each
jaw, left side edentulous. No gill rakers, Scales 76 in median lateral line from
opposite end of hind edge of gill opening to caudal base, 14 above median
lateral line to upper and 22 below to Jower body edge ; no lateral line on right
side @ left seales with 2210 25 basal radiating striae, apical denticles 21 to 23,
large and 4 or 5 transverse series basally, circuoli fine ; right scales with 27 1028
radiating strise, 19 to 21 large apical denticles and circuli fine ; small scales
crowded along body edges and over caudal basally. Dorsal fin 98, height 31
in head ; Anal fin 73, height 4 ; caudal 2§, pointed.

Left side brown clouded little with darker. Fins all deeper brownish,
Right side pale. Length 130 mm,

4
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Cynogfossus maerolepidotus | Bleeker).
Two examples 14 o 167 mm. Seales 52 to 55 o median lateral line counted
from opposite hind edge of gill cpening,

BREGMACEROTLING

Bregunceros efripinnis (Tickell).

Depth 6) to 61 ; head 52 to i, width 1ito 14 Snout 4 in head from snont
tip : eve 4, equals snout, B o 13 in inter orbital 1 maxillary l"Lj:lL'I"*'E‘ $.Lo iin
sve, length 73 to 2} in head ; narrow bands of fine teeth in jaws and |arge
-,_-_;;:1:1-.]:-.1._-; with narrow bands across vomer but none on palatines ; i0lerorhital
27 v 3. convex. Mo glll rakers. Scales 63 to 61 in median Iateral Series from

i . 16 or 17 transversely : no lateral 1i0e 3 scales
arminally basally and narrow interspace

te rwrosicies,  Dersal fin 1—58 1o 60,
id body, height of rayed dorsal 45 to
audal 1% to 13 in head 7 leust -depth of
:

ine to eaudal base,
cireuli, all en
line studded

to4d in combi

to-533, height 42

rove aill openis

caudal pe
Brown, |
e

red with dushky d

ts s0 whole back
L 1 ish. Head g 1. Iris zlate
srzal lobe blackish, rest of fn with dusky, at least terminally.
terminally lobe blackish and fin grayish posteriorly. Caunda
dusky gray. Pectoral blackish. Ventral white. Length 73 to 93 man., four
examples.

f hn

Ll

TETRODOXTIDA

Spherofdes Innaris [Schneider).

Depth (retracted) 27 ; head 24, width 18, Snout 21 in head ; eve 3, 1k in
snout, 1} in interorbital ; mouth width 3§ in bead ; interorbital 2§ broadly
couvex ; gill opening 3. Top of head from behind nostrils and predorzal
finely spinescent, also inflatable abdomen below, body otherwise smooth ;
slight lateral fold along lower side of tail ; lateral line high at first, drops
midway on tail behind dorsal and anal lobes, Dorsal fin 11, 10, first branched
ray 2 in head ; Anal fin 11, 10, first branched ray 2 ; caudal 13, lunate | least
depth of caudal peduncle 51 ; pectoral 13,

Drab above, grayish to whitish below. Iris slaty. Fins pale brownish,
pectoral and anal whitish. Lenpgth 77 mm.

Spheereides vividipanclatys (Day).

Depth (retracted) 2} to 2] ; head 2] to 2%, width 1} to 1}, Snout 24 to 2} in
head ; eve 4 to 5}, 13 to 2] in soout, 24 to 3 in interorbital ; mouth width 3% to
4} in head ; nasal apertore large, with short cutaneous rim ; interorbital 145 to
24, broadly coovex, depressed medially. Gill opening 34 to 4 in head,
Ceciput from behind interorbital space abont half-way in predorsal with fine
spinules ; abdomen up till level with lower pectoral base and backi about eve
diameter to snout lengih before venl with fine spines, body otheiwise naked ;
lateral line arched high to predorsal, falls median on side of cauda pedunele
posteriorly. Dorsal fin iif, 7, i, or Hi 8, i, first branched tay 14 to 2 in head ;
Anal fim 1. 6, i ori, 7. ii, first branched ray 23 to 2% ; eandal 14 to 1§, tron-
cate ; least depth of caudal peduncle 24 to 3 ; pectoral 2 to 2].

Back gray brown, lower sides and nnder surface whitish. Sides with dark
reticulations leaving many rather large pale longitudinal whitish spots. Fins
all pale. Caudal blackish terminally. Iris slate gray. Length 64 to 102 mm.,
three examples.

Apparently the voung, these examples differ in that Day describes the
nostrils as 2 solid tentacles. Likewize they do not show 4 black spots under
the throat or the anal tipped with black. There is however the median trans-
verse pale band across the posterior interorbital. Some also show a dark
blotch before the dorsal.

Leiodon enfentia (Buchanan-Hamilton).

Diepth (retracted) 3; head 2}, width H. Snout 2§in head; eye 4, 1] in
anout, 24 in interorbital; mouth width 44 in head : masal tube bilobate :
interorbital 2§, broadly convex; gill opening 4. Skin entirely smooth,
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Dorsal fn 1, 15, sixth branched ray 28 in head : Anal fin 1, 12, sixth branched
ray 244 ; caudal 1, trencate ; least depth of candal peduncle 21 ; pectoral 2,

Gray brown above, clounded darker. Side medially with more or less
whitish, marked with many rather large rounded blackish brown spots,  Belly
before vent blackish, Faint light band aeross interorbital.  Lris slate gray.
Fins all pale brownish and caudul blackish terminally, Length 103 mm,

ANTENNARIIDA
Antennaring fipidus (Schneider).

Depth 1] to 13 ; hend 1§, width 2} to 2. Snout 5! to 5 in head from snout
p o eve I0 to 124, 2in snoot, 2% to 2} in interorbital : maxillary 2§ to 3} in
head | mouth width 2§ to 24 ; interorbital 4} to 43, convex, Gill opening equnls
eye. Skin covered with wide set villose points, Dorsal fin I-1-I-11 o 12, first
spine depressed equals length of second spine, with feshy terminnl bulb ; Anal
fin 7 ; pectoral 9to 11 ; veatral 5.

Drab brown, slightly paler below. Back and sides above with vari
dusky to blackish brown lines or bands, more or less vertienl and oth
radinting from eye, also some breaking in places to spols and bars,  1rorsal,
anal and caudal more or less spotted with blackish., Iris pale slate. Ventral
with several dusky spots: Length 52 to 55 mm., three examples,




THE MOGHUL EMPERORS UF INDIA AS NATURALISTS
AND SPORTSMEN

LY
SALim A, ALl
Part 111
(Continuad from page 63 of this volwne.)
REPTILES
Tuz CROCODILE

Babur * mentions that ¢ One of the aguatic apimals is the Sherabi
(i. e, * Water Hon'). 1t dwells in standing waters (i.e. lagoons left
on the banks of the ereat rivers after an inundation, etc.) and
resembles the Gélas (lizard). They say it carries off men and even
bufialoes.

i Another is the Sipser.® This too is like the crocodile. It
inhabits all the rivers of Hindustan. One was caught and brought
to me. It may be four or five gaz (10 or 124 feet) in length and
some are even larger. I[ts snout is upwards of half a gas loag.
Both in its upper and lower jaw it has several very small ranges of
testh. It comes out and sleeps on the edge of the water.” #

The reference no doubt is to the two species of crocodiles found
in India, viz. the Marsh Crocodile (Crocodilus palustris) and the
Estuary Crocodile (C. porosus), though it is difficult to ascribe the spe-
cies with any certainty. The former is the common crocodile of our
inland waters and attains an average length of 12 fr. while the
latter, in India, is practically confired to the East Coast and is
reputed to grow up to 33 ft.

Babur continues: * The Gharial is a large fish. Many of the
army saw it in the River Saru (Gogra). [t carries off men. During
the time we remained onthe River Saru, one or two slave boys were
siezed by it and carried down. Between Ghazipur and Benares it
also carried off 2, 3 or 4 of our men. In that vicinity I saw a gharial
from a distance, but 1 could not get a distinct view of it.”

There is a general belief that the Gharial (Gavialis gangelicus)
lives exclusively on small fish, and in faet the structure of its mouth
apparently is not such as to admit of its negotiating larger prey.
The discovery however, of brass rings, bangles and other
human adornments in its stomach from time to time, indicates
that it can thrive comfortably enough on human food, and Babur’s
records of its appropriating several of his men may be quite in

1 HBabur, vol. ii, p. 223.
* As King su thiz may be a corruption of Siyaf-sar ('* Black head '}
the Persian for Crocodile.
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order, though it is equally possible that these finds may be attributed
to the reptile’s habits of feeding on corpses.  An instance of human
ormaments being found in a gharial's stomach along with the entire
hind quarters of a donkey is recorded on page 703, vol. xux of the
Society's Journal. The slender character of the gharial's snout and
its comparatively fine leeth seem litle adapted to the pulling down
and overpowering of larrer animals soch as might easily fall a
prey to the mugeeor.

The Jesuit Fr. Monserrate writing during Akbar's reign  of
the Sutle; s This river contains erocodiles. They are called
: ig * three headed’. They have six feet on which they
and they swallow unawares from Dbelow when they are
swimming in the water. They sieze by the foot apnd drag down
under water oxen, buffaloes and sheep and other animals whilst

di iz at the side of Lthe river."

me cisseres which the worthy Father interprets as *f three
headed I think obviously a corrupiion of Sifsar or Srak-sar,
the Persien ror crocodile and has nothing whatscever to do with
vihree”, The deseription of this ama; ool monster leaves

one wondering if Monserrate's accounis of otheér things and his
“ faets '’ are equally fanciful. As this writer is [reguently accepted
a5 an authority and a * source by historians, one can only hope,
in iairness to the times, that on other matters not so simple Lo
varify he is slightly more reliable.

There is only one sslitary record 1 bave been able to discover of
the crocodile being hunted by the Moghul Emperors. Jehangir!
chronicles from the city of Dhar as follows :—'* On Tuesday the 7th,
I shot a crocodile in the tank of Dhar. Thongh only the top of
his saout was wisible, and the rest of his body was hidden under
water, | fired at a guess and hit him in his lungs and killed him
with a single shot. A crocodile iz of the lizard (7} species and
exists in most of the rivers of Hindustan, and grows very large.
This was not so very bizg. A crocodile has been seen by me 8 gaz
(20 feet) long and 1 gaz (24 feet} in breadth."’

SNAKES

Abul Fazl writes that in the Sarkar of Kashmir “‘Snakes, scorpions
and other venomous reptiles are not found in the cities, There isa
mountain called Mahadeva, and in any spot whence its sunumit can
be seen, no snake exists."”

One day while the Emperor Akbar was hunting in the forests of
Narwar (now in Bhopal State), his historian narrates that ** His eye
fell upon a serpent wiich was nearly 7 Akbar Shahi yards in length,
and which had consumed several cheetal, which are a kind of
deer, and was about to destroy more. His Majesty ordered the
noxious animal to be destroyed, so that it received retribution for
its actions.'

The Akbar Shahi gaz according to Jarrett® was 41 fingers long.
The maximum length attained by the Indian species is about
20 feet.

1 Jekh., vol. i, p. 408, = Ain., vol. i, p. 61,
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Jelaneir relates that one day while hunting in the neighbourhood
of Aligarh he came uwpon a snake the length of which was 24
vards and its girth equal to three cubits (dast) * He hial
swallowed half a hare,” he notes ““and was in the act of swallowing
the other half. When the huntsman picked him up and brought him
to me the hare fell out of its mouth. [ ordered them to put it into
its mouth again, but they could not do it however much they exerted
themselves : but by using great violence the corner of its mouth
was torn to pieces. After this 1 ordered them to open its belly.
Thereupon another entire hare came out. They call this kind of
snake Chefal in Hindustan, and it grows so large that it swallows a
Lotah-pacha (Hog deer) entire, but it is not poisonous and does not
bite."

The snake referred to is again manifestly our Indian Python
(Python moluris). ;

Jehangir writes that on oceasion one (eivea A.D, 1624) while hunting,
it was reported to him th snake with a black hood (fafele) had
swallowed another hoodad rone into a hole. He ordered
that it should be du ht to him. ** Without exaggera-
tion,”" he continties had never seen a snake of this size (length 7)
When they opened its belly the hood of the snake it had swallowed
came out whole., Although this snake was of another kind, m
length and girth little difference was visible.”

It is possible that the former may have been an example of the
King Cobra (Naia fannak). Col. Wall® states that the staple diet
of this species 15 snakes. He has records of its practising cannibalism
and also of devouring several poisonous species including the
Cobra and Banded Krait. It often swallows snakes of its own size.

According to Niccolao Manucei, popularly known as the * Pepys of
Moghul India,” poisonons snpakes were employed at the eourt of the
Emperor Shah Jehan in an ingenious though somewhat gruesome
manner for the suppression of official corruption and zwfum. He
writes,* '* He (the Emperor) kept his eye on the officials, punishing
them rigorously when they fell short of their duty. This was
the reason he kept at his court an official with several baskets
full of poisonous snakes. He would order that in his presence
they should be made to bite an official who had failed to administer
justice leaving the culprit lying in his presence till the breath leit
him." Manucei had an opportunity of witnessing the execution
thus of a kefwal or magisirate who had been found guilty of
taking bribes and not acting uprightly in the discharge of his duties.
“ An order was given,'" he writes, ** that he should be bitten in one
hand in the Emperor’s presence by a Cobra capello, the most pois-
onous snake on earth. The official in charge of the snakes was
asked how long the man could live. The official replied that he
could not live more than an hour. The king remained seated till
the &ofreal expired. He then ordered that the body should lie two
days in front of his court house, . . "

An extraordinary oceurrence is narrated by the same writer, which
if it has any bearing on actual facts, is difficult to interpret or ex-

2 -.fﬂur.!m-ir_ﬂtﬂ.. 5’.—5, :D_]_z-x:: P 192,
* Stario do Mogor, vol. i, p. 197,
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plain. It would appear to be something in the nature of a snake
migration and 1 quote it é# exfense for what it is worth.

Manucei ¥ writes: * During the time that Prince Shah Shuja
(one of Shah Jehan's sons) governed the kingdom of Bengalla
( Bengal) where he held his principal court in the city of Rajmahal,
there happened, a few vears before the rebellion in the Moghul king-
dom, an extraordinary case about which he (the prince) wrote to king
Shah Jehan, At eight o clock in the day there appeared near the said
city, in a plain a league and a half broad, a greal number of cobra
spakes laree and small. They covered the field and moved {rom
west to east until four o'clock in the afterngon; they looked like
ripples in the ocean. In the greatest fright the inhabitants of the
villaze climbed upon the tops of their houses and upon trees.
They beheld moving in the midst of the said cobras one of zreat
size which carried on its head another smaller one entirely whilte.
They pursued their way without harming any one, many remaining
hehind in the suburbs of the city and in the villages and through
losing their companions they died. Hearing of this event, Shah
Jehan asked his astrologers what it meant. They replied that the
wickedness of the empire was taking its departure and that he would
survive for many prosperons years. The prince Shah Shuja also
consulted his astrologers and they told him tbhat before much time
had passed there would arise a rebellion in the empire and that he
would become emperor. The little cobra carried upeon the head of
the large one was, they said, the king of the cobras who had come
to the end of his reign and was thus compelled to leave his abode. "'

Which shows that then as now, there were two sides to every
question !

BATRACHIANS
FroGs

Babur writes: * The frogs of Hindustan are worthy of notice.
Though of the same species as our own, yet they will run 6 or 7 gaz
on the face of the water.”

Dr. Annandalelin his paper “The Animal Life of the Ganges’’ which
appeared in vol. xxix, No. 3 of the Society’'s Journal, says, ** Babur
was the first to describe a peculiar hakit of the commonest of our
North Indian frogs ¢ Rana cyanophiyetis ) which skips lightly along
the surface of the water when disturbed."’

Abul Fazl says, * Frogs also may be trained to catch sparrows.
This looks very funny.' One of the favourite amusements of the
Emperor Akbar was to watch these trained frogs in action,

Such propensity in the frog may sound incredible but recent
observations confirm that our Bull Frog (Kana figrina), is capable
of the performance even without a special course of instruction.
E. H. Aitken® once found an adult sparrow inside one of these
creatures, which appears when favoured by opportunity, to devour
birds. The same ohserver records that on three occasions he has
known a Bull Frog try to swallow a chicken at least a week old,

1 Storio do Mogor, vol. i, p. 288, ELBNHS., vol, ix, p, 500
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while 1. A, Betham * has actually seen a Bull Frog swallﬂwing a
chicken, and on one oceasion took from the jaws of this batrachian
i Pitta (Pitde brachyura),

FISHES
On the subject of the Fishes of Hindustan, Babur?® remarks
follows : * Their Desh is delicate and they have few small bones,

re surprisingly active. On one oceasion & net was laid in the
side lo side., Hach of the net was then raised a
1 f the fish leaped one after

ver the net and escaped. There are besides in

lustan smail fishes which if they hear a harsh
ding of a foot instantly leap a gaz or a gaz and a

many rivers of
sound or the
havea | occasion to witness fish with this last mentioned
peculiarity taken on the River Phuleli, a tributary of the Indus near
Hyderabad. A British soldier was paddling along in a dug-out and
producing a grating sound in some unknown manner, whereupon the
fish leaped ont and were prompily held by the man in his regulation
helmet! The performance was amusing to watch.

The identity of a fish described by Babur in the following terms
is a mystery. Sir Lucas King has made no comment on it, and it
is surprising that such asingular animal, #f it exists, should not be
generally known: Ican find no reference to anything like it in
Dr. Annandale's paper either. * One fish in the Kakek. On a line
with its two ears issue two bones, three fingers-breadth in length.
When caught it shakes these two bones which return a singular
sound, whence they have given this fish its name of Kabeh. "

Abul Fazl® mentions that fishing was much pursued in the Sarkar
of Tattah (Sind). “*There is" he writes, ** a kind of fish called Palmwak
which comes up into the Indus from the sea, unrivalled for its fine
and exquisite flavour.

This species, which regularly ascends the Indus in February and
March in enormous swarms for the purpose of spawning, and
highly prized as an article for the table, is Clupea ilisha, a sea-fish
of the s2me genus as the Herving and known in Bengal as the Hilsa.

Jehangir was partial to the sport of fishing and his * bags ' are
recorded in his Memoirs from time to time. On one occasion he
relates catching (netting) 766 fish which were distributed in his
presence among his amirs and servants.

While in Kashmir, he paid a visit to Virnag, the source of the
River Jhelum, and records that on the return journey he passed by a
spring called Andha Nag (i. e. Blind fountain). ‘* It is well known,”
he writes, ‘‘that the fish in this fountain are blind. 1 delayed a
while pear the spring and threw in a net and caught 12 of the fish.
Of these 3 were blind and 9 had eyes. Evidently the water of

the spﬁqg has the effect of making them blind. Certainly this is
not devoid of interest."

i

VLANALS., vol. x, p. 685, - 1 *
3 Ain, vol, iii,"p, 338

Babur, vol. ii, p. 224




970 JOURNAL, BOMEAY NATURAL HIST. SOCIETY, Vol. XXX{I

many birds of all sorts which need tendence, us cocks, hens,
pigeans, peacocks, ducks and small birds, which during their being
lame, or sick or mateless are kept here, but being recovered and
in good plight, if they be wild are let go at liberty ; if domestic, they
are given te some pions person who keeps them in his house. The
most curious thing [ saw in this place, were certain little mice, who
being found orphans without sire or dame to tend them, were pul
into the hospital, and a venerable old man with a white beard, keep
ing them in a box amongst cotton, very diligently tended them
with his spectacles on his nose, giving them milk to eat with a bird's
feather, because they were so litthe that as yet they could eat nothing
else » and as he told us, he intended when they were grown up, to let
them go free whither they pleased.”

Mons, de Thevenat writing in the timee of Aurangzebe of the city
of Ahmedabad, states : +* In this e an hospital for Birds.
The gentiles lodge thecein the sick birds they find and feed
them as long as thoy v be indisposed, Four-footed beasts
have theirs also: [ saw in goveral oxen, comels, horses and
other wounded teasts who were looked after and well fed, ¢ I
these idolntors buy from Christinns and Moors that they may d
them (as they say) irom the cruelty of infidels, and there they conti-
nue if they be incurable, but if they recover, they sell them o the
centiles and none else.”

DecovixGg Game BIRDS RY SO0UND

Jehangir describes a inethod of capluring some species of game
bird (Sandgronse?) as follows :—* While I remained in the precincts
of Dehly, at the period to which I shall now return, they described
to me a species of feathered game, with tails of a particular
description, and the flesh of which was of a flavour in the highest
decree delicious.  But what more particularly attracted my curiosity,
was that they spoke a language known to none but the natives of
Kashmir, who by using a sort of note or call, took from them the
power of flight ; and who were thus able to catch them by thousands
at a time. On aplain in the neighbcurhood frequented by thousands
of these birds in a flock, by way of experiment [ employed about a
thousand Kashmerians, accustomed to the business, to give me a
proof of their skill, and I attended in person to view the sport. As
had been represented to me, about twenty of the Kashmirians
collected torether and produced a sort of murmuring sound, which
attracting the attention of these birds, they were drawn by degrees
within such a distance of the men, that they were taken in entire
flocks. My pity was greatly moved by the reflection that these
harmless birds should have fallen vietims to this sort of treachery ;
that they should have been betrayed into the hands of the destroyer
by their irresistible love of harmonious sounds, and that [ should
be found eapable of consigning them to slanghter from a mere idle
and vicious curiosity : the next day therefore 1 causcd the whole, to
the number of twenty thousand birds which had been taken on the
occasion to be set at liberty. My object was attained in witnessing
the fact. But to have scen them slaughtered would have bespoken
of a want of compassion foreign to my nature.”
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Further, Jehangir' mentions: * I have a great liking for fish, and
all kinds of good fish are brought for me. The best fish in Hindu-
stan is the Aekx and after that the .-ﬂ..;.;.f. Both have scales and
in appearance and shape sre like each other. .TJ'. eryone cannot at once
distinguish between them. The difference in their flesh also is very
small but the connoiseur discoversthat the fi 1*0‘ the Lol is vather

eahle ot e

esee and the other possibly the Indian

sAmong other things fovnd in the district of Komaon, Abul Fazl
mentions a profusion of silk worms, and at a later date Jehangir
ohserves ® that in Kashmi o Shak-f#f (a kind of laroe
mulberry) but there ies) everywhere. From the
foot of every iy tree a8 v eeper grows up. In fact the
mulberties of Kashmir are not fit to eat, with the exception of
some trees grown in cardens, hat the leaves are used to feed the
silk-worm. They bring the silk-worn ‘-".’.QEH from Gilgit and Tibet.”

Sericnlture in India is an industry of ereat :lultr[un'. Marce Polo
mentions it as flourishing in Turkestan and China in the thirteenth
century and both these countries exported silk in large quantities.

iNATS, FLEAS, LICE, BETC.

According to Abdul Fazl, all these undesirables were to be found
in plenty in the Sarkar of Kashmir.

“Brack Bre'" (Xplocopa amethiysting)

After a description of the lotus and kamudini flowers, Jehangir
goes on to this insect regarding which he observes as follows?® * The
black bee which the people of India call ' Bhaunra ' always sits on
these fowers, and goes inside them to drink the juice that is in
both of them. It often happens that the flower closes and the
bee remains in it the whole night. In the same manner it re-
mains in the kamudini flower. When the flower opens, it comes out
and flies away. As the black bee is a constant attendant on these
flowers, the poets of India look on it as a lover of the flower, like
the nightingale, and have put into verse sublime descriptions of it.”

This more or less finishes the specific references made to the
animals of India either by the Moghul Emperors themselves or by
the better known contemporary travellers and chroniclers. Besides
these accounts, miscellaneous notes were found sprinkled through the
various works consulted, which are set {orith below as they make
interesting reading, but without any efiort at arrangement, chropo-
logical or otherwise.

HosriTALs FOR BIRDS AND ANIMALS

Pietro delia Valle who visited India in the reign of the Emperor
Jehangir describes* one of these pimjrapoles at Cambay thus :—
“ The house of this hospitai is small, a little room sufficing for

S Joh., vol. ¥, p. 262, el seq. * Jeh,, vol. fi, p. 146, Jeh., vol. i, p. 48,
* Beui Prasad, fisfory of ijaw;r:r. P 2890,
3
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many birds of all sorts which need tendence, as cocks, he_us.
pigeons, peacocks, ducks and small birds, which during their being
lame, or sick or mateless are kept here, but being 1'{_-1:u~.'m'¢|:lrl and
in good plight, if they be wild are let go at liberty ; if domestie, they
are given te some pious person who keeps them in his house. The
most curions thing [ saw in this place, were certain little mice, who
being found orphans without sire or dame to tend them, were put
into the hospital, and a venerable old man with a white beard, keep-
ing them in a box amongst cotton, very diligently tended them
with his spectacles on his nose, giving them milk to eat with a bird's
feather, because they were so little that as yet they could eat nothing
else: and as he told us, he intended when they were grown up, to let
them go free whither they pleased.™
Mons. de Thevenot writing in the tims
of Ahmedabad

f Aurangzebe of the city
bates + ¢ In thistown there is an hospital for Birds.

The gentiles ladge therein all the sick birds they find and feed
then as o as they live if they be indisposed, Four-footed beasts
have theirs niso: | saw in it several oxen, camels, horses and

other wounded Geasts who were looked after and well fed, and which
these idolators buy from Christians and Moors that they may deliver
them (as they say) from the cruelty of infidels, and there they conti-
nue if they be incurable, but if they recover, they sell them lo the
centiles and none else.”

Decoving GaMe BeEns sy SouxD

Jehangir describes a method of capturing some species of game
bird (Sandgrouse?) as follows ;:—'* While I remained in the precinets
of Dehly, at the period to which [ shall now return, they described
to me a species of feathered game, with tails of a particolar
description, and the flesh of which was of a flavour in the highest
degree delicions. But what more particularly atiracted my curiosity,
was that they spoke a language known to nonc but the natives of
Kashmir, who by using a sort of note or eall, took from them the
power of flight ; and who were thus able to catch them by thousands
ata time. On aplain in the neighbcurhood frequented by thousands
of these birds in a flock, by way of experiment [ employed about a
thousand Kashmerians, accustomed to the business, to give me a
proof of their skill, and I attended in person to view the sport. As
had been represented to me, about twenty of the Kashmirians
coliected together and produced a sort of murmuring sound, which
attracting the attention of these birds, they were drawn by degrees
within such a distance of the men, that they were taken in entire
focks. My pity was greatly moved by the reflection that these
harmless birds should have fallen wictims to this sort of treachery ;
that they should have been betrayved into the hands of the destroyer
by their irresistible love of harmonious sounds, and that [ should
be found capable of consigning them to slaughter from a mere idle
and vicious curiosity ; the next day therefore [ caused the whole, to
the number of twenty thousand birds which had been taken on the
occasion to be set at liberty, My object was attained in witnessing
the fact. But to have seen them slanghtered would have bespoken
of a want of compassion foreign to my nature,”
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It may be mentioned that the above passage is from 2 translation
of the alleged Memoirs of Jehangir, from a Persian manuseript by
Major David Price of the East India Company, a. 1. 1829, From
Appendix C to Beni Prasad’s Histery of Jehangir however it now
appears settled bevond doubrt that Major Price’s manuscript repre-
sents a forgery and that the Fisad-e-Jeddupgiri as published by Syed
Ahmed Khan and translated by Rodgers and Beveridee forms the
real Memoirs,

“ PRRILS OF JOURNEYVING IN THE INDIA oF THE SIXTEENTUH
CENTURY ™

The Jesuit, Fr. Monserrate, who travelled from Goa to Akbar's
Court at Fatehpur writes® in all earnesiness: “* Next S
(Siron) was reached. The town suffers from 2 most unhealthy elims:
as a consequence of which the eracks and dark corners of the honses
are infested with all manner of poisonous vermin, which are {ound
here in creat quantities. At night also the beds are beset with
seorpions whose sting brings on hon agony. In the neirhbour-
ing marshes certain lizards are found (althongh indeed they are just
as much at home in dry places as in marshes) whose bite is fatal.
In bushes and thickets, the many coloured Reguius is found which
kills by the glance ot its eye. The little par: of its body iz red
towards the head,—a more brilliant red even than scarlet—but else-
where it is orange-coloured vary ing towards dark brown, It attracts
the eyes of zll who see it by reason of the beauty of its colouring.
However, the mercy of God has decreed that its nature shall be
such that if a man sees it first, the Regulus—like the wolf, if one
may believe the common tale—is compelled to retreat precipitately
to some hiding place where it conceals itself. But if some unfortu-
nate man, who in ignorance of his danger is doing something else, is
seen by the Regulus (which like other creatures of this class is very
proud of its own beauty) some little time before he sees it, then he
15 Bound 10 perish miserably, at least so the inhabitants of the region
stoutly declare. One of the fathers unwittingly ran the risk of
perishing in this'way ; for seeing the little creature, and being
attracted by its beauty, he tried to ecateh it, and followed it till the
Repulus hid itself in = thicket. When he returned to his guariers
and asked the inhabitants of that place what sort of a lizard it was,
that he had seen, they were no less surprised at his having escaped
the glance of the Regulus than were the inhabitants of Malta at St
Paul remaining unharmed by the bite of the snake. This is roughly
the size of a dormouse, and resembles the lizard called the * chamie-
leon ' which feeds on air and disguises itself with the colour of what-
ever object is nearvest."

Comment on the above is needless,

WERIGHT CAKRRIED BEY A CAMEL
Jehangir records that one of his ** home-bred ' camels that was
with him in a hunt, carried five Nileaus that weighed 42 Hindustani
maunds. (Equal to 1455 1bs.)

. The Commentary of Fr. Monserrafe translated by Hoyland and Baneril.
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Tur Fruirs anp FrLowers oF HINLUSTAN

ln the course of a very painstaking account of the fruits growing
i the neighbourhood of Agra, Jehaugir says “ Of all fruits 1 am

very [ond of the mango.” In regard to flowers, the Emperor writes
s tollows? ¢ From the excellencies of its sweet-scented flowers one
aav prefer Lhe fragrances of India to those of the flowers of the
hile world, It has many sach that nothing in the whole world can

red to them. Tohe

Mich is o flower ol gxceadiny

the Chumpa (Mickelia champaca)
raerance ; it has the shape
to white. The tree is
| of and leaves, and 15 shady.
rn fume a garden.’

Feora flower (Paudanus odoralissimus), Rae bel (ore-
me sort of Jessamine), Mulsari or Bholsari(Mimusops
) vmbeli (Jasaminem grandiflorunt), ete,, follow.

“ Of the trees there are the Cypress (Sarw), the Pine (Sanubar), the
Chanar (Platanns ericnialis), the White Popular (Safidar—Poprlus
alba) and the Bid Mulla (willow) which they had formerly never
thought of in Hindustan, but are now plentiful. The Sandal tree
which once was peculiar to the islands (i. e. Java, Sumatra, etc.) also
flonrishes in the gardens.”’

elangri), Ll

“ FioHTING OF BEASTS "

Mons. de Thevenot wriles in the reign of Aurangzebe® as follows !
“ There are a great many at Agra, who are curiois in breeding up
of beasts, to have the pleasure to make them fight together: but
seeing they cannot reach to elephants and lions because it costs dear
to feed them, most part content themselves with He-goats, Weathers,
Rams, Cocks, OQOuailes, Stags and Antilopes, to entertain their
friends with the fighting of these beasts.”

A MetEODR OF CAPTURING WATERFOWL

Mons. de Thevenot describes a method, still largely in vogue,
in the following words : ** The Indians are very dextrous at Game,
they take waterfowl with great facility as thus: The Fowlers swim
almost upright, yet so that they have their Head above water, which
they hide with a Pot full of holes, to let in the air, and give them
sight ; besides this Pot is covered with feathers, to cheat the Ducks
and other Fowls; so that when the Fowler draws near them they
are not in the least scared, taking that floating head for a Fowl ; and
then the Fowler makes sure of them by their feet which he catches
hold of under water and draws them down. The other ducks seeing
nobody, think that their comrades have only dived, and are not at
all scared ; so that growing acquainted with the feathered head, that
still follows them they are at length all taken, whilst in vain they
stay for the return of those who have dived, before they fly away to
another place.”

¥ Jek., vol.d, p. 5. * Travels info the Levant, purt i, p. 38,
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wOp rHE BEasts AT DeEoHLy ™

In a chapter thus entitled, the same traveller says: At Lrehly
are all sorts of Beasts that are known. The King hath many and
private men who are rich have also some. They have Hawks of all
kinds : all kinds of Camels, Dromedaries, Mules, :"n_h:il..':i and Iil_{.:-
phants. They have also Elks and Rhinocercses which are as .h“:
as the largest oxen.  The ordinary oxen are less than ours. Buffles
they have also, and those of Bengalla are the dearest because they
are very stout and are not at all afraid of lions. Nor do they want
dogs of all sorts, but those which are brought from !'L[mu'cuffhm'
(Mawara-im-nahar) or Transoxiane, are most esteemed for Hunting,
thourh they may be smaller ; however, the Indian Dogs are better
* the Hare ; they also have Stags, Lions and Leopards.”

Tur AEnRa
Jolianpgir thus describes this animal® which it is not eclear from
the translation whether he received from or sent o ithe
e 16521 4+ At this time
v sirange in appearance
he nose to the end of the
the hoof black

seen on it

King of Persia ‘as oHering (cfig
l saw a wild ass (Gor-£ha
exactly like a tiger, F
tafl and from poinl of
markings Iarge or small, sui ¢ :
Rounrd the eyes.there was an ne black line.
Qpe mizht say the painter of fale, with a e brush, had left it
on the pape of the wor'd. Az it was strange, some people imagined
it had been coloured. After minute enquiry inlo Une truth, it be-
came known that the lord of the world was the creator thereof. As
it was a rarity it was included among the royal gifts sent to {or
by ?) my brother Shah Abbas."

The traveller Bernier mentions that the presents sent to the
Emperor Aurangzebe by the King of Ethiopia, while the chronicler
was at court, included * a small species of mule whose skin 1 have
seen ; no tiger is so beautifully marked and no afache of the Indies
or striped silken stuff is more finely or variously streaked.”

A

L Jek. s voli i, p. 201



THE CEYLON PEARL FISHERIES
By
Jusern PEarson
Director of the Colomboe Museun:
antid
Marine Bivlogist o the Cevlon Goevermnend
Pearls have al

and o very conside

been prized for thelr rare beauty and value
le literature has gathered arveound this “most
soveraigne commoditic.” The pearl fisheries ol Ceylon in particular
have attracted the attention of writers in all ages, and adminis-
trators, scientists and poets alike have eontributed to the literature
of this [ascinating subject. Pearl fisherics never fail to arouse
considerable interest in Ceylon, mainly, I suspect, because they
are such rare occurrences and also perhaps, because both the
Government and the gencral public regard them
revenue out of all proportion to their true value.

A pearl fishery is an event which cannot fail to strike the imagi-
nation in a varicty of ways. The thought of a ‘pearl town' of
20,000 to 40,000 inhabitants springing inta being on one of the
most desolate parts of the Ceylon coast; the sight of a fleet of
hundreds of fishing boats, backed by the setting sun, sailing home-
wards with its precious cargo; the excitement of the auction and
the babel caused by a dozen different languages being spoken at
the same time; and above all, amidst the exeitement and bustle
of this mushroom town an effective administration with its efficient
police, medical and sanitary services,

All these things have been described a score of times and it is
not my intention to traverse the ground made familiar by many
writers.  Instead | propose to discuss some aspects of the economic
problems which have been the object of researches by marine
biologists during the last quarter of a century. ’

The natural home of the Ceylon pearl oyster is in five to ten
fathoms of water on the rocky stretches to be found on the narrow
submerged shelf between the shore and the hundred fathom ‘over-
falls’ in the Gulf of Mannar. These patches of rock or ‘paars’ arc
irregular and somewhat inconstant in shape and are broken up
by stretches of sand which often invades the paars. In addition
the paars are surrounded by vast sandy areas. Rock is the natural
habitat of the pearl oyster and the presence of sand is decidedly
inimical. W

The outstanding features of the Ceyvlon pearl fisheries are their
irregularity and uncertainty.  Though they possess great potential
value the fisheries are intermittent and since the pearl fishery of

=

as% a source of
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130 there have been only six fisheries in thirty-six vears.! At
the :!l':'_\'il'll'iiilg ol the present I."{'I”l_l.l':.' 1l ltq'_\'hln I';111,'1_*r:|||'|,-'|1,-|'|,t '!\Ullll'lﬂ.
the expert advice of o distinguished marine biologist, the late
Sir William Herdman, woi.s.  Professor Herdman visited Cevion
in 1902 and with that visit began a period of intensive inguiry into
the bionomics of the pearl ovster which was continued by Messrs.
Hormell and Southwell, and later by the present writer.

In the present paper it is proposed to deal only with the para-
mount problem of the intermittent fisheries. Two questions may
be asked :—

(1) Why are the Cevlon pearl fisheries intermittent 2

F) s i possible to ensure annual fisheries ?

Phese two questions have been fully investignted in the last
auarter of a century and the irregularity of the Cevlon fisheries has
been ascribed o the rigorous conditions under which the Cevion
pearl ovster is said to live. Apart from the menace of disease
there are two chief dangers to which the pearl ovster is exposed,

(1) Predacious fishes which eat the oysters and which have
been known o exterminate large beds.

(2} Sand which encroaches upon the ovster beds resulting in
their extermination.

In addition to these two chief dangers theee s also the allegred
danger of overhishing,

PrEpaciovus Fisues

There is no doubt that lish enemies, particolarly the large rays
which frequent the pearl banks in shoals, play an important part
in the cconomy of the pearl oyster. Mr. Hornell attached special
importance to this danger and went so far as to affirm that this
wis the “key to the problem’ of ircegular fisherics. He believed the
fish enemies to be the ‘dominant factor in the ecconomy of the
Indian and Ceylon pearl fisheries.” He stated that the increase
in predacious fishes synchronized with the rehabilitation of the
pearl banks, and that the fish population eventually became so great
as to disturb the balance of Nature thus bringing about the ex-
termination of the oysters. This view does not appear to have been
based upon actual experimental evidence and may be regarded as an
expression of opinion and nothing more.  To have obtained evidence
on this point would have entailed intensive trawling operations
on a scale which has not been possible before, during or since Mr,
Hornell’s time.  One would naturally assume, however, that the
fish density on the pearl banks would vary directly as the abundance
of oysters and there can be no doulit that in specific cases beds of
ovsters have been destroved by the action of shoals of rays, If,
however, the problem of the intermittent pearl fisheries depended
upon nothing more than the delicate adjusiment of the balance
between the degree of predacioussness of the fishes on the one hand
and the measure of fecundity of the oysters on the other, as Mr.
Hornell suggests, we should expect to find a similiar state of
precariousness and irregularity in pear] fisheries elsewhere.  As

" There were thirty-three fisheries in the nineteenth century.
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far as can be ascertnined, however, this is not the case. In the
Persian Gulf, for instance, annual fisheries are the rule, and there
is no renson to believe that the ravages of the rays are less
pronounced in the Persian Gull than in the Gulf of Mannar.

Mr. Hornell’s claim is not very convincing, though everyone who
has a working acguaintance with the pearl fishery problems will
admit the seripusness of the fish menace. The obvious remedy
is 2 campaign of intensive trawling operations, but the cost would
be out of all proportion to the value of the pearl fisheries and 1t
is by no means certain that the destruction of oysters by the heavy
otter boards and nets uld not be greater than that caused by
the fishes themselves.

wpitiion that shifting sand was

fthe mosl impor soont it causing widespread death of pearl
- i, Bouthwell did not concur in this copinion, but my
5 i Tine to those of Professor Herdman though 1 am not
prepared to say that sznd is we harmful than predatory fishes.
There is every reason to helicve that a large bed of oysters was
lost in 1925 owing to the ach f 1he sand.

Sand may be either a pas or an active danger. The mere

presence of sand in the vicinity of the pearl banks is in itself
detrimental as spatfalls take place equally on sand and on rock.
Ovysters will not thrive on sand and we may define this as a
passive danger. Sand becomes an aclize danger when, owing 1o
the movements of water, the sand is caught up in suspension and
slowly deposited upon beds of oysters, or, as, Professor Herdman
helieved, is ‘shifted’ bodily in large masses through the powerful
action of currents. There would appear to be no corrective for
this active danger of silting or shifting sand, which doubtless has
heen responsible for the loss of many beds of oysters i the past,
In the case of a spatfall being deposited on sand (passive danger)
two remedies have been sugpgested by Messrs. Herdman  and
Hornell. The first is ‘cultehing.” This term has been applied to
the process of laying down on the foor of the sea a mixture of
rock fragments, ftiles, rubble, dead coral and other substances,
collectively known as ‘cultch’, which will afford solid attachment
for voung oysters in places where there is an absence of rock.
This process has been used for many yvears at Areachon in France
where the edible oyster is cultivated in shallow baclkwaters of the
sea which are laid bare twice a day by the cbbing tide. White-
washed tiles are laid down to which the voung oysters attach
themselves, and in this way the ovsters can be farmed, cultivated
and controlled as easily as a field of grain. But it would be a very
difficult proposition to adapt this method to the Ceylon pearl
banks where the oysters lie in comparatively deep water in the
open sea. A spatfall frequently occurs over many square miles of
sand and 1t is calculated that 10,000 to 15,000 tons of cultch
would he required to cover one square mile of sea bottom., There
is no guarantee that this method would provide even a temporary
reliefl and it is quite certain that the cultch would become covered
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over by sand in course of time. The process is obviously impracti-
cable on economic crounds. It is interesting to note that cultching
was begun on the Ceylon pearl banks but later was discontinued,
very properly as [ believe, on the advice of Mr. Southwell,

It was further suggested that transplantation should be resorted
to in cases where large deposits of spat pccurved on sand. In
theory this would be useful, not only when a spatfall took place
on unsuitable ground but also when ovsters on good ground were
over-crowdeds | believe that transplanting has much to commend
it, but lile so many expedients relative to the Ceylon pearl fishery
the cost would far outweigh its probable utility. Mr. Hornell,
whe was a keen advocate of transplanting operations, has now
changed his opinion and has stated that ‘with riper experience [
‘have come to the conclusion that the heavy expenditure these
‘means necessitate are not justifiable from a financial standpoint.’

OVERFISHING

From 1907 to 1925 there were no fisheries on the Ceylon pearl
banks.! The pearl banks were leased to a public company in 1905
and the supply of oysters failed two years later. The general
impression in Ceylon was that the pearl banks had been over-
fished by the company. This ignorance of the true state of affairs
was widespread and so recently as 1925 a statement was made
in the Cevlon Legislative Council that ‘the company paid no
‘attention whatever to the pearl banks. They tried to get as much
‘as possible out of them and scraped the spat.’ This recalls the
charge which was made against the administration of Sir Robert
Wilmot Horton in the thirties of last century of having ‘caused
the pearl banks to be overfished, scraped and ruined.” There was
no justification for this opinion and it is most unlikely that over-
fishing has ever been practised on the pearl banks. Under the
present system of diving, which has remained unchanged for many
hundreds of vears, it would be difficult to overfish even if one were
<o inclined. The late Sir William Twynam, K.C.M.G., who had an
unrivalled knowledge of the Ceylon pearl fisheries based upon
thirty-five vears' experience, wrote as follows in 1899: ‘I do not
iconcur in the least with those who cry out that the banks are or
‘have heen overfished and consequently that no oysters have heen
‘left to breed and replenish the banks. The divers do not and
‘cannot clear away all the oysters on a bank at a fishery.” It is
safe to assume that the divers leave at least five per cent of the
oysters. Far from overfishing being a danger it is much more
likelv that many a fine bed of oysters has perished undiscovered
and unfished owing to the old surveys being inaccurate on account of
the inadequacy of the land marks. The sudden disappearance of
ovsters after the 1907 fishery was certainly not due to overfishing.
Capt. Kerkham, Superintendent of Fisheries, informed me that
he discovered a compact bed of oysters in 1908, but the season

 This is not a record as some people think, A similar gap occurred from
JBAT to 1E55.
6



28 JOURNAL, BOMBAY NATURAL HISY. SOCIETY, Vol. XXX

was too far gone to arrange a fishery and when the next inspection
was made it was found that the ovsters had died of old age.

Both Professor Herdman and Mr. Southwell believed overfishing
to be a danger though the former made no recommendations to
meet it. Mr. Southwell expressed the opinion that the denudation
of the banks was due to everfishing and to the attacks of predatory
fishes. As a remecdy he proposed to establish bresding reserves
and he advocated the protec of young oysters by laying down
sheets of wire netti he oysters. The provision of breeding
reserves can be justified only if overfishing is feared, but enough
has been said al to show that such fears are groundless,
Consequently, I ¢ lieve that breeding reserves are necessary.

To sum briefly what has been said ia the preceding pages.
The peculiarly intermittent nature of the Ceylon pearl fisheries has
beent attributed to a varicty of causes chief amongst which are the
effects of predacious fishes, the action of sand and overfishing. 1
cannot believe that these agencies, either individually or collectively,
are responsible for the unforiunate state of affairs though they
may be, and doubtless are, a contributory cause. To counteract
the harmful effects of predatory fishes recourse must be had either
to intensive trawling or to Mr. Southwell’s proposed wire-netting
protection ; to meet the harmful action of sand both cultching and
transplanting have heen suggested.  All these proposals are correct
enough in theory but they would prove impracticable if applied to
the Ceylon pearl banks, and they can be dismissed once and for
all from an inquiry which is searching for practical and economic
remedies. As I hold that the charge of overfishing cannot be
maintained the recommendations about breeding reserves may be
dismissed. If the views stated above are correct the united cfforts
of the workers of the first two decades of this century failed hoth
in indicating the true eause of the many unprofitable periods which
characterize the Ceylon pearl banks and in suggesling a remedy.
It cannot be said that a very convincing case has been made out
to show that fishes and sand have any wital relation to the main
problem and I would go even so far as to say that if all predatory
fishes were cleared from the pearl banks and if sand and other
inimical factors were eliminated we should still retain this unfortu-
nate heritage of irregular fsheries,

I regard the true eause of these irregular fisheries as a geogrrphic-
al one. The Ceylon pearl banks are situated on a narrow shelf
hetween the deep ‘overfalls' and the shallow inshore waters. The
Cheval Paar, for instance, covers an area of about 25 square
miles of rock surrounded by hundreds of square miles of sand,
This paar is only five miles from the share on its castern boundary
and a similar distance from the 100 fathom line on its western
border, narrow enough confines for the hahitat of an organism
which spends the first few davs of its life floating in the surface
water and which can only establish itself successfully on roek in
depths of five to ten fathoms. The pearl ovster becomes sexually
mature at the age of twelve m_nths and thereafter has two sexual
periods in each vear, but there is no guarantee that a hed of
oysters, once established, will produce a spatfall within the eircum-
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scribed limits of the pearl banks. The floating larvie are at the
mercy of the elements and no human effort can influence or control
the course which these larvae may follow in the few days of their
pelagic life. An abnormal monsoon, a change in the current, or
any one¢ of a hundred other factors might be suflicient to prevent
the young oysters {rom being deposited on the rocky paars ol the
pearl banks. They might be carried out into the deep water beyond
the overfalls where, even if they did not perish, they would be
beyond the reach of the divers; or, on the other hand, thar course
might be directed shoreward in which case they would come 1o
grief in the coastal shallows.

The expedients which have been discussed in the early part of
this paper bad reference mainly to the care and proiection of
oysters which had already established themselves in the paars
but such remedies would avail nothing if the progeny of
oysters, born in uncountable millions twice & year, ultimately found
themselves deposited on unfavourable ground where they would be
doomed to early destruction. The fate of the spatfall, therefore,
is one of momentous importance. If the CTeylon pear! banks
consisted of a wide stretch of paar ground it would be reasonable
to expect annual fisheries, but as things
rock ‘between the devil and the deep sea.’ and pelagic larvee whose
migrations cannot be directed or controlied—it would appear to
be beyond the wit of man to devise a remedy.

It is ironical that so simple an explanation offers no solution,
but it is clear that the nearer this explanation approaches the true
one the more unsatisfactory would the proposals discussed in this
paper appear to be. My predecessors clearly held the view that
the Cevlon pearl banks had a bright future before them. Ewven in
the dark days of 1911 when the pearl banks were barren and the
Cevlon Company of Pearl Fishers ceased to function Mr. Southwell,
believing that a spatfall was imminent ventured the opinion that,
given a spatfall ‘only thorough inspection, care and normal fore-
‘sight in isolating breeding stocks, etc., are required to make the
‘banks perennially productive.” Mr. Southwell was engaged in
scientific work with the company in 1907 when their last fishery
took place. From what 1 know of Mr. Southwell’s work [ feel
sure that all the conditions laid down in the above quotation were
faithfully carried out by him. It is certain that a large natural
breeding reserve was left after the 1907 fishery, as Capt. Kerkham
discovered a compact bed of oysters in 1808. Why then, have
the pearl banks not been ‘perennially productive’ since 19072 The
explanation would appear to be that the last spatfalls were not
deposited in adequate numbers on the pearl banks but fell on
unfavourable ground.

The present condition of the pear] banks confirms in a striking
manner what has been said about the importance of the spatfall.
From 1919 to 1923 there were successive spatfalls and in 1924
there were somée thousands of millions of oysters of various ages
on the banks, but since the end of 1923 there has not been a single
spatfall of any magnitude although there were enormous numbers
of oysters on the banks. It may be anticipated, therefore, that

theso

aré—a narrow shelf of




280 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Veol, Xxxit

the present series of oysters which first made their apparance on
the banks in 1919 will die out in 1929 if no further spatfall takes
place, as there has not been a successiul spatfall since 1923, It
may be said, incidentally, that although there are large numbers
of oysters scatiered over the banks at present, forming an excellent
breeding reserve, they do not occur in sufficient numbers and in
sufficient density to justify a fishery. Under present conditions
if all harmful agencies such as fishes and sand were removed the
banks would become barren about 18529 unless we are fortunate
enough to have a spatfall in the next year or so.

It would appear, thercfore, that the intermittent fisheries will
continue to characterize the Ceylon pearl banks, and the banks will
never become C‘pereniially  productive’ because we cannol con-
trol the course of ocean currents or direct the destiny of the float-
ing oyster larvaee by the application of scientific principles. To
quote the words written nearly a century ago by a former Inspector
of the Ceylon pearl banks, ‘Unsuccessful intervals will continue
‘to recur . . ... we cannot cauvse the spawn to settle down upon
‘nourishing ground. These are events beyond the control of man.
“Ihe winds, the waves, and the uncertain currents of the ocean
‘carry the embryo over unlimited space. It is only when in the
‘infinite wisdom of the Creator of all things, the oyster brood
‘descends upon the banks .. ... that it comes within our limited
‘power - . . . .. to fish up the respective deposits as they approach
‘the proper age." In my opinion the case could not be summed
up better than that.

I have confined my remarks to what may be regarded as the
fundamental problems, which concern the economic prosperity
of the Ceylon pear] banks, and in so doing 1 have been forced to
ignore much of the valuable work of my predecessors. It is
a thankless task to offer criticisms of other people's work and it
would have been much more congenial to have had the opportunity
of bearing testimony to the valuable advances in marine biology
which we own to Herdman, Hornell and Southwell. With regard
to the application of marine biological science 1o the eConomic
problems of the Ceylon pearl fisheries it must be confessed that,
whatever may be the cause of the peculiar uncertainty of the pearl
fisheries, we have all failed to find a remedy. In the opinion of my
predecessors the remedy is in man’s hands; in my opinion there
is no solution. It is not an easy matter to have to confess that
marine biology can offer no solution of this most interesting prob-
lem but my own examination of the matter, extending over more
than fifteen vears, does not permit me to come to any other conclu-
sion with the evidence at hand,

L
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E. Brarrer and C. McCann
{ Continned from page 33 of Mhis volume)
1. ImpEraTA, Cyr.

Species 5or 6, nearly allied:  1n the warm regions of both hemisphieres.

Imperata cylindrisca, Beauv. Agrost. 165, 1. v; fig. 1, Explan. planch. 5; Cyr.
Pl, Rar. Neap. Fase. ii, 25, t. ii: Haek. Monogr. Androp. B2 ; Poiss. Fl, Or,
v. 452 : Duthie Grass. N. W. Ind. 14 ; Indig. Fodd. Grass t. 15; Fodd Grass,
NoInd, 22- BB, Lovil, 108 Cke. i, 96 ; Haines Bot. Bihar and Orissa, pt.
v, 1015: Stapi in FI. Trop, Afr., ix, 87.—7. Koemipsi, Beanv. Agrost. 165.—
Sacchorum cylindricins, Lam. Eneyel. i, 88 Reoxb. FL Ind. i, 234;
Cat. Bomb, Pl 230 ; Grtf. Notul. il1, 30.—S5. envopacunt el 8, indun, Pers, Syn.
i, 103.—5. Kavenne, Dieb. FL Taur. Cauc, iii, 51.

Some avihors distinguish varieties and subvarieties which svarcely seemn to be
justified. Seapf who mentions two varieties (var, Thunbergif, Durand & Schinz,
and wvar. Avemigii, Durand & Schinz) says in a note (1. c. 39): ' The
varietles and the type, although on the whole pretty distinct within their areas,
oiten pass into each other, chiefly along the confines of their areas, or they
possibly lose Hheir distinctive characters under particular local conditions, when
the separation becomes almost impossible.!  'This does not speak in favour or
pood varieties.  Hackel (L e. 93-83) has 3 varicties and several subvarietics, and
Anderzon (in Oclvers. K. Vet. Akad, Forh. Stockh. 1885, p. 157) is still more
liberal with his subvarieties, Hook, {. makes one variety lalifolia (. B. 1.
L ¢.) and remarks about one of Hackel's varieties : ‘Hackel distingnishes the
Indian form @5 var. Keemigii having villous nodes and broader, less rigid
leaves, but some of the Indian speeimens appear to me guite like the Western
Huckel's division depends chiefly on such characters as hairiness of the leaf-
insertions, width of the leaves and height of the ligule. The height and shape
af the ligule, however, seenms, according to Hele's investigations, more or less
correlated with the width of the lamina, while the other charactiers appesr to
vary with the locality and do not define forms of any constancy. Hole's
treatment of fwmperata ergndivacea (On Some Indian For, Grasses and their
Oecology, 1911, p. 93) appeals to us much more. Amongst the material
ohserved at Dehra Dun be distingaishes 3 forms whieh are more or less clearly
defined :——

{2} The depauperate form common on lawns or areis where the grass is
continuully cut or grazed, with minute, almost filiform, culms and small leaves.
Leaf-insertions usually long-bearded. Glume IV and pale usually glabrous.

{t) The ordinary savannah form which usvally attains height of about
90 em. with leaves up to 17 mm. wide. Leaf-insertions bearded or glabrous.
Pale and glume 1V ciliate,

{¢) A robust form found in swamps or marshy soil where there is an abun-
dance of available moisture mose or less throughout the year, This plant
attains o height of 2-8 m, and probably more. Leaves up to 26 mm. wide, leaf-
insertions glabrous, Pale and glume IV ciliate. This is identical with var.
fafifolis, Hook. L.

F orms of this kind could be multiplied according to various localities. As
we are not going to distinguish any varietes we give a deseription of the species
including all the variations that so far have been observed.
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Deseripiion i—Culms erect, simple, slender, from 12 om. in bheight and
almost filiform to 28 m. high and 8 mm. diam., 3-d-noded, clabrous, solid,
slihtly fistular at base : leaf-insertions tumid, rlabrons or densely bearded with
ercet white hairs. Leaf-sheaths rather loose, glahrous or rlabrescent, cilinte or
alabrous along the margin towapds apex, the lowest at ]1-'1I1'n:t|| usually breaking
up into fibres, usually looger than proper internode ; ligules membranons,
rounded, truneate or 2-lobed, ciliate, dorsally silky, attaining o height of 3 mm,
Blade of uppermost leal of flowering culm from mucrontiorm and 1-25 mm.
loge to 15 em. long and 6 mm. wide with greatest width in middle, of lower
Ieaves erect or arcuaie and attaining a 11.-|1-._.:l||. of 1'2m. and width of 27 1T,
ereatest width about the middle, dark green, midrib white, apex acuminate,
parrowed towards the base where the midrib occupies almost the entire width
f, smooth, but =cabrid on m and on one or more sub-marginal
re, cspecially towards the apex, white »illous above on margins
byise | I cale, Panicle spike-like, 3-50 cm, long, not

v dense ; branches and branchlets
» fine with clavate tips, glabrous,
below. Flewering puniﬁe purple

sry white with the wids 5P i callus-hairs.  Spikelets
fate, 3 mm long, both spikelets of each pair similar, each
d bermaphrodite, and at length ialling from the pedicel ; callus-hairs
soft, =3 times as long: as the spikelets,  Lower involucral olume lanceolate,
ITH ArAn oS ned towards the buse, apex hyaline, 5-f-nerved,
tione of the 1 k to apex of plume, margins incurved ciliate above,
dorsally villows with solt white hairs overtoppiog the glume by 14 to 3 thmes the
lengrth of the @lume.  Upper involoeral gluome similar and subegual to the lower,
but sometimes sub-Leeled with mid-nerve extending almost to apex. Lower
foral elume oblong, hyalise, nerveless, apex acute or =ubtrmpcate and laciniate
or denticulate, ciliate, € 10 § of the upper involucral glume.  Upper floral glume
subarual to the lower one, ovate-lanceolate, hvaling, perveless, apex acuminate,
acute or obtuse and Jaciniate or denticulate, minutely cilinte or glabrous,
Pale quadrate, rectangular or  subpentagonal, hyaline, nperveless, apex
denticulate or unequally laciniate, slabrows or ciliave, 4 the size of the upper floral
glume or subegual toit, Lodicules none or very minute, Anthers 2, 2-5-3 mm.
long, orange, filaments sometimes connate  below,  Stigmas 2, 5-4-mm. long,
urple.

: Eﬂc.rﬁﬂ- » Sind : (Stocksl.—Grjaral & (Graham).—Aestar : Tardeo, Bombay
(Hallbere 53051) ; Alibag, sandy shore (Hzekiel 1) near Thana (MeCann l);
Banks along railway irack between Ghatkoper nnd Thana, Salsette (MeCann 1), —
5. M. Comndry @ Shipgaon (Sedpwick 2353 1) Dwararji [Sedewick aod Bell 1);
Castle Rock (Bhide!) ; Londa, common  (MeUCann 1).—RKandare ; Holyal (Talbot
1896 1.

ﬂf;}rffr.uh'un s The hotter parts of India, ascending in the Himalayas ‘o at
least 6,500 fect, Mediterranean region  Africa, Java, Japan, Chinn, Australia.

Bigfogy and Lcology :  Sec Holg, 1. ¢, 86,

Uses : Duthie says of this grass that ' cattle relish it ', * In Australia,’ he
says, ' it is called blady wgrass and the young sucenlent foliage which springs
up after the occurrence of a fire i= much relished by stock. [ have observed the
same effect resulting from periodical fires oo certain parts of the Himalaya where
this grass is plentiful.’  {Duothie, Fodd. Grass, of N, lod. 23). ' lIo. India,’
aecording to Hole (1 ¢, 101) * the succulent white stolons are eaten by pigs and
areas which have been well-worked by pigs in their senrch for the stolons are
not infrequently seen in the forest. It is possible that in some cases the aradi-
cation of the species might be cheaply accomplished Ly the aid of pigs.*

T'his grass is also known as a paper-making material : ‘ The ultimate fibre
obtainerd from this grass is very similar in most respects to Esparto ;. the yield of
bleached fibre being abont the same. This is a favourable indieation imasmuch
a5 Esparto is one of the best known and most useful svurces of supply to the
trafe. The results obtained from the chemical analysis show that the grass is
eapable of yielding a good quality of cellulose, =uitable in every way for the
manufacture of paper.'*

The leaves are largely used for thatching (Hole).

TN dgric. Bull, of the Straits and F. M. Stales, vii (1908, 586.

clozsely appressed to the axis, '

—
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22, Saccmarun, Linn,, Stapf Fl, Trop. Afr, ix, 94

The genus as understond by the latest agrostologists comprizes also the species
which were formerly described under the genus Srianthos, Michy, As already
remnrked by Haines in his Flora of Chota Nagpur the awned upper foral glume
of some Saccharunt breaks down the only distinction between Saccfarum and
Evrianthus.,

Cooke (ii, $H5) mentions 3 species of Saccharum: T, spontancum, Linn.,
&, arnndinacenm, Retz, and 8, offictuarum, Linn.  To these we add &, Munga,
Roxb. and 5. &riffii, Munro. The (wo species of £rfgntins, observed in the
Presideney, vie, K. Nevewwae, Beaoy, and F2 fastigtotns, Nees, will De trans-
ferred to Saccfarum,

General characters of Sacedarsm : Perennial tall herbs,  Leaves virions,
Panicle large, oiten silvery-silky and showy, spikelets vsually surronmderd by
Ionge silky hairs from the base, all alike, binate, ooe sessile, the other pedicelled
on the artfenlate fragile thachis of panicled rucenes, the pedicelled falling from
their pedicels, the sessile deciduous together with the contivuons joint of the
riviehis and pedicel.  Florets 2, the lower reduced to s empty valve, the upper
bermaphrodite,  Involucral glumes equal, uften chartaceous wsilkorinceons
towands the base, membranous to sublivaline upwards : the lower wlome with
inflexed mareinsand in the sessile spikelet usually with 2n even number of nerves :
upper glume 1-, 3, or Sanerved.  Floral glumes hyaline ; upper with a terminal
bristle-like nseally straight awn, or mncronate, or mmicous, or 0. Lodicules 2
cuneate.  Stamens 3. Stigmas lnterally exserted.  Grain oblong to subslolose ;
embryo short to half the length of the orain or more @ hilam b=l

Key fo the species, meinly after Haines,

A.  Awn of upper floral glume not or scarcely exserted from spikelets or 0.
L. Hairs on eallus of sessile spikelet niucll exceeding the spikefets
1. Culms not leafy above, under 17 mm.  diam,
Leaves under 20 mwm. broad. Lower In-
volucral glumes ciliate we 1o S, Eponrbamesin.
2, Culmsz densely leafv above, over 25 mm.
dinrm. Leaves over 25 mm, broad. Lower
Involucral
II. Hairs on eall

abrous e B afficinarus.
pil:elet shorter or not

{ sessile spikelet

. Culms 4
ile spikelet shorter than

ittlernodes
(#) Foliare clauco
L

. Culms not leafy above

Se spikelet longer than internocdes
of thachis ... wv 4 S0 ennga.
2, Upper involucral glume of sessile upikelet
villous dorsally SR L T

B. Awn of upper floral glume distibetly execsied
from the spikelet
I, Panicles thyrsiform. Spikelets 54 mm. long.

Awn 2:5 to almost 6 mm. long ... v W S Ravewne,
l1. Panicles not thyrsiform. Spikeletsd to almost .
Smm, long. Awn 8§ mm. long v 1. S fasipiatin,

In the following treatment of the varions species we shall draw largely on R,
5. Hole, Oo some Indian Forest Grasses an their Oceology, in Sudiorn Fovest.
Mesmairs, vol. i, pt. 1 (1911), 50-91.

1. Saccharum spontaneum, Linn. Mant. (1771), 183 : Roxb. FL Ind. i (1832},
235 Griff. Ie. Pl As. t. 139, [. 63 Dalz. and Gibs. 304 i Duthie Grase, N, W.
Ind. 15, Indig. Fudd, Grass. 57, Fodd. Grass. N. India, 25: Hack. Monogr,
Androp. 113 Hook. . F. B. 1. vii, 119 ; Cke. it, 848 ; Hole in Ind. For. Men.
i, pt. 1, (1911}, 50 ; Hafnes Bot. Bihar and Orissa (1924), 1011, —5. sesnidecs -
fens, Roxb, | c. 236.—8. canaliculatum, Roxb, 1, o, 46— 5. chimense, MNees in
Hook. et Am. Beechy's Vay. 241.—8. e gyplicenme var. sinense, Anders. in
Oefvers. K. Vet. Akad. Firhand. Stockh, (1855), 157 (ron 5. sinense, Roxh. ).
—5. spanianenrn, Linn. sabsp, eappliocum var. wepulense, Hackel, 1. ¢, 116,—
Rhcede Hort. Malab. xii, t. 46 (probably).
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We have not included the synonyms which Stapf Pl Trop. Afr. ix, 95, has
wiven under S. spondarcim var. @gyplicenm, Hock: as we are not in a position
Lo judige whether it is a good variety or not,  According to Hole the African forms
pliced under var, agypliacim differ from the Indian plants chiefly by their
slighitly Inrger spikelets,  But he finds that this difference {5 very slight and that
it fadls in the case of some African specimens.  * Considering the great variabilis
iy of the species in India it seems possible that a more camplete knowledze of the
African plant will prove @gypifacume to be merely one of the severil oecological
forms which are defined by inconstant characters and which are connected by
flumerous intermediates,”

Daseription :—Stem erect or decumbent at the bage, reaching up tofi m. in
Leight and 15 mm. in diam,, solid above, fistular below, terete, Indistinctly

riate, usually pruinose when young, polished when old, silky below the pani-

d minutely silky below the upper leaf-insertions, glabrous or minately
ent below the lower leaf-insertions.  Leaf-sheath longer than proper
internode, often  with reddish or purplish blotches, villons at mouth, often
minutely pubescent at base, otherwise giabrous or with scattered appressed hairs,
sulcate,  Blade erect, of uppermast leal of Aowerng culm usually long, varying
from 5 cm. to 90 cm. in lensth, of lower leaves up to 1'2m, andeven 2m.,
penally very narrow, often not excesding 1°5 mm. in width and then consisting
of a véry narrowly margined cancavo-convex midrib, but also altaining a width
of 16 mm. glancous, midrib white, margin scabrid, often villous above at base
immediately behind the lignle. Lirule ovate or deltoid, base often sub-auricled,

membranous, subacute or subtmnpeate, often fimbriate when old, up to G mm.

high, minutely silky dorsally and ciliate. Flowering panicle 15-60 cm. long,

contieal or lanceolate to oblong, branches horizontally spreading or slightly
ascending, usually reddish or purplish, with the eallus hairs closely appressed to
the branches of the panicle ; primary rhachis soleate, silky with long white hairs ;|
|'I'F!Ir1'l'l."!l"'|' branches subverticillate, qirnp]c or 1_'|"||'|]_l}|':||,111¢1. S'Pil{t"l(.‘tﬁ in pﬂi!'&. one
ijc:!icul.lucl and one sessile on the eapillary jointed branches and branehlets, awnless,
anceolate, 2-5 mm. long, sessile and pedicelled similar, each one-flowered
and hermaphrodite, pedicelled froiting spikelet falling from the pedicel, the
seseile spikelet falling later with the attached pedicel and joint of axis; joint of
axis longer or shorter than sessile spikelet, villous on marging, or o0 marging
and dorsally ; pedicel -1} the length of the sessile spikelet, but usually shorter
than spikelet, rlabrous or cilinte, shorter than proper joint ; callus-hairs white,
from 14-7 times as long as sessile spikelet;  Lower involueral glume lanceolate,
the basal third thickened, becoming hard and polished in froit and more or less
brown it colour, the upper twosthirds membranous hyaline, with 2 lateral nerves
from which the marein is inflexed ; apex entire or minutely bidentate ; margin
ciliate : dorsally with the upper two-thirds minutely appressed-pubescent.  Upper
involucral glume broad-lanceclate, similar to the lower, but subkeeled with one
central perve; apex sometimes mucronate ; margin inflexed and long—cilinte.

Lower floral glume hyaline, nerveless, shorter than upper involncral glume, ovate-

lanesolate, long—cilinte, minutely pubescent above dorsally. Upper floral

glume minate, linear, ciliate, hyaline, sometimes 0.  Pale minute, ovate,
ciliate, often shorter than the lodicules. Lodicules 2, cuneate, glabrous or
ciliate at apex. Anthers 3, vellow, turning brown. Stigmas 2, purple.

*The horizontally spreading eallus-hairs of the froiting spikelet form an
efficient parachute which aids its distribution by wind. The hairs of nelghbouring
spikelets becoming entangled together, characteristic flocculent masses of several
spikelets are often seen being carried by the wind or hanging on the adjacent
vewetation.”  (Hole).

As good field characters we may mention the narrow leaves and slender culms,
the l-:rng callus-hairs and the brown coriaceous base of the invalucral glumes,

This is a very variable species, and Hole does not think that we are justified in
making differcnt sub-species or vareties. He distinguishes 3 ecological forms :

; {a) ‘The dry sandy soil-form, o xerophilous type  The culmsare slender,
erect and tufted, usually less than 5Smm. diam. The leaves
exceadingly narrow, sometimes ooly a little more than 1 mm, wide,
The callus-hairs not less than 34 times the length of the spikelet.

{¢) The swamp form, a h}rrgrophiluus type, found in marshes and s
with an abundance of available moisture more or less throughout m
year. ‘The culme are stout, 5-15 mm. diam., wsually decumbent at
base and not tufted. Leaves broad, reaching a width of 17 mm,

puhe




REVISION OF THE FLORA OF THE FOMEAY PRESIDENCY 288

Thecallus-linirs 12-3% times as long as the spikelets. The fruiting
panicle elonguie-elliptic to oblong with its branches usually more
persistent than in other forms,

The loam-form, intermediate between: (@) and (#),  The culms ore
move or less decumbent ol the base and not tulted, but less robust
and with longer callus-haivs than in (&),

Locality: Sind: Shi wir (Woodrow) 3 Mirpur Sakro (Blatter and McCaon
D607 1. — Grjarat : Baroda {Cooke) ; Domas near Serat ( Dalzell and (zibeon).
— Khardesk » Dadeanm (MeConn 9802 1) : Nerthern slope of Chanseli (MeCann
9593 1) Bor, He - Blatter and  Hallberg 4422 1);—Kopdar ;. Kamana,
Mahim (Ryan : war, river side (Ryan ? 2080 '); Bassein (Ryan 41);
Kurjat (Woodrow), bank (McCann 1); Vihar Loke [McCaon 89,8M 1);
Alibag, saml; ) 1ol Y} o= fheccan 2 Tpatpuri, on banks of bund (McCann
4334 1) Poona, 1 {(Woodrow) .= M. Counlry : Banks ol streams,
comnon in vistrict [ Sedewick and 3ell 3683 1); Haveri {Talbot
e 15743 1, MeCann 1); Belpaum (Ritehie) ~Kanara 2
i (Talbot 2196 1) 3 Hullikal (Talbot 13481).

li he species, irmespective of the varieties: Africa {U[—lpﬂ‘r

Land, Mozmmbique District), Lower Egoypt, Arabia, Syria,

tnn, India, Cevion, Burma, Chita, Java, Philippines, New Guinea,

(]

A Favoudte fodder of buffaloes. The leaves are used for thatching
e-ns a [ awent for shifting sand and unstable soil.
Fuor 5. sponfanen a potentkil source of paper plup see W. H. Brown and
A, F. Fischer. Philipplne forest products as sotrees of paper pulp, in Forest.
Bur. Philipp. Islds. Ball. 16 (1018).

= o Saccharum officinarum, Linm. Sp. Pl ed 1, 54 ; Roxb, FL Ied., i, 237 ;
Reauv, Aprost, Explan, planch. 5, t. iv, fig. 10; Hack. Monogr. Androp. 1115
Hook. f. m F. B. L. vii, 118 ; Cke. ii, ¥8; Haines Bot. Bihar and Cirissa 1012 ;
Stap! Fl. Trop. Alr. ix, 96,

Dlescription : Stemsup to 6 m. high, many-noded, glabrous or pubscent
below the panicle, more or less coated with wax below the nodes.  Leaf-sheaths
tight, terete, snioath, glabrous except when young | ligules very short, mem-
branous, ciliate ; blades linear-lanceolate, up'to 1+5 m. long and over § cm. broad
green above, glaucous below, more or less seabrid along the marging, midrib
very stont, rotnded on the back, more or less flat above.  Panicles pyramidal, up
to 1 m. long, dense, silvery ; primary rhachis elabrous excepl on the pubescent
nodes, or more or less silky ; primary branches verticillate or semiverticillate,
very slender, glabrons or hairy.  Racemes up to 10 em. long, very fragile | joints
and pedicels filiform, niore or less ciliste or glabrous, the joints varinble in
fength, the pedicels much shorter.  Spikelets lanceolate, up io 42 mm. long,
surrounderd from the callus by a tuft of long silky hairs up to 9 mm, long. In-
volueral glumes subequal, lnnceolate, firm towards the base, otherwise subhyaline
the lower deute, 2-nerved to sub-f-nerved, glabrous, the upper very similar,
1-3-nerved, rlabrous or eiliolate. Lower floral glume oblong, acute or subacute,
hyaline, nerveless, ciliate, about 35 mm. long, upper flornl glume subacute,
cilinte, as long as the lower or 0. Pale, if present, very minute, obovate, ciliate,
Lodicnles broad, cuneate, sparingly ciliolate from the top. Stigmas purplish.
21 mm. lonz. Cirain oblong, atteduated upwards, subterete, flesh-coloured §
embryo | the length of the grain.

Locality ¢ Grown thronghout the Presidency.

Origin :—There are many indications that S. Asia is the original home of
the sugarcane.

* 5  Sgccharum arundinaceum, Retz, Obs. bet, fase. 1V (1736), 14 ; Hackel
Monoer. Androp. 117, excl. syn. 5. exallatum ; Hook, f. in F. B. L, vii. 119
excl, syn, S ciffare, Anders., S, exaliatum, Roxb., 5. srinja, Roxb., 5. Sara
Roxb,: Cke ii, 918, excl. syn, 5 evalfafen:, Roxb,; Haines Bot. Bihar and
Orissa, 1012, 5. bengalense, Retz. L . v., 16, 5. proversmn, Roxb, FL Ind.; i, 243,

Dieseription ;A gigantic tofted grass,  Culms biennial (7 or triennjal),
somewhat with the habit of the sugarcane, branched, often 5 m- high, the
Howenng culms sometines nearly @ m. high and over 18 mm. diam., solid.
Stem glabrous, smuoth, or slightly rough with very long internodes, Blade
reaching 1-5 m. in length and 5 cm. in breadth, with rib stoul and as broad
as the blade at base, keeled below, villous with long silky hairs above, marging

7
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cutting.  (According to Heole the midrib in basal leaves occupies ot base
\ orless of the width of the blade). Upper canline leaves becoming folded
and fitiform,  Leaf-shenths glibrows.  Ligule truncate with a ring or {uft of
looy silky hairs 6-25 mm, digtance from its base,  Panicle 60 em. to 192 m,
lon pink, white or silvery, diffuse while l'lq.u-q_-ringl with smooth glabrous
axis, main branches tufted on the axis, tofts alternote or subverticillate,
Spikelets 225-37 mm. long, much shorter than the internides of the spike,
Pedicel § to equal the length of the sessile spikelet. Joint usually longer than
se=sile spike i majority of pedicels shorter than proper joint.  Callus-hairs
pale, not dense, as long as spikelet (according to Holé shorter than or subequal
to =pikelet).  Flairs of joiot overtap the joint by lesz than to 1% times the leneth
of tha joint. Se ihelet Lavwer involucral glume chartaceons, g]ur_-.;'li]!,-
sparsely villous, villi overtapg ¢ mlome by abom I the Jength of the
glume,  LUpper ducral  olume rinceous, not villons dorsallv. Lower
toral glune not s dorsally. ipper flotal glume not exserted
bevond apex of F ledl spikelet : Involueral glumes
ihelet by 1-11 times the length of the spikelet.
with 1-2 additicnal paleate glumes inside the

ing into China:. It 8 a
w i rainfall excecding 70
rdens throughotit India, {Hole).

4. Sacchorem munja, Roxb, 171, Tod, § (1832), 246 ; Holein Ind. For, Memoirs: 1
i Haives Bot. Bibar and Orizsa 1018.—5. Saeir, Roxbo o ey 24—
S eiliare, Anders. in Oclvers. K. Vet, Akad. PForhand. Stockh: (1855],
155 ; Hackel Monogr Androp. 118, excl. va: CrffitiiT ef Roissieri—5%
arundingeennm, Hook, [Lin F. B L. vii, 119 (paefim) . =5, arwhdinaccum, var,
cifiare, Haines in Fl. Chota Nagpur,

FFor explanation of above synonyimy see Hole, 1. ¢. 65-67.

Dieseripdfon @ An erect grass, attaining a height of 55 m, and 12 mm.
diam., pale straw-coloured, smooth, striate, solid. Leaf-sheath shortly silky
at extreme base, otherwise anite smooth, striate, pale straw-coloured, villous
on marging at apex with long white hairs wvsnally much longer than proper
internode, uppermost sheath sometlimes extending bevond the base of the
panicle. Upper leal of flowering culm 22-70 c¢m. long, flat, tapering from the
base, long-acumindate, 5-10 mm. broad. Lowerleavesupto 2 and 24 m. hy
25 mm., but usually only 18 mm. broad.  In basil leaves the conecave midrib
oeenpies b or more of width of blade. Colour glanecous, midrib white, Margin
seabrid as are one or more intramarginal nerves below, otherwise smooth, but
densely white villons il base behind the lgule. Ligole truncate, usually o
narrow membranons rim, of upper leaves longer, attnining 3 mm., minntely
sitky dorzally and cilinte. Flowering panicle 30=80 cm. long, usoally lanceo-
late, pale cream-ecoloured (o dark reddish-purple, branches spreading, Fruit-
ing panicle oblong, branches appressed to the axis, white to greyish-white.
Primarv  rhachis  glabrous, sulcate, more or less seabrid on the ridges.
Primary branches subverticillate, compound. Ultimiate branchlels triquetrous,
more or less villous with long white bairs on-angles and on two faces. Spikelets
in pairs, one pedicelled and one sessile on the capillary jointed branches and
branchlets of o terminal panicle, awnless, lanceolate, np to S mm, long ; sessile
and pedicelled similar, each one-flowered and hermaphrodite. dicelled
freiting spikelet falling from the pedicel, the sessile spikelet falling later with
the attached pedicel and joint of axis. Joint of axis triquetrous, § to subequal
the sessile spikelet, but usually shorter than the spikelet, villous on two faces
and on margins, the villi overropping the joint by onceto twice the lengih of
the joint. Pedicels triquetrons, i~} the length of the sessile spikelet, villous
with long white hairs on two faves and on the angles. Most pedicels shorter
than proper joint, rarely subequal to the proper joint. Sessile spikelets :
Lower involucral glume lanceolate, chartaceous, with twostrong lateral nerves
and uvsually 14 more or less distinet additional nerves, dorsally long villous
on basal hall or two-thirds, the hairs avermrp[ng the glume by about the
length of the glume, scabrid dorsally on keels, margim inflexed, sparsely
cilinte above, apex minutely bidentate to entire. Upper involucral glume
subegual to the lower, lanceclate, chartaceous, keeled, with ope strong central
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aerve and usually -4 more or less distinet additional perves, slabrous dorsally
or minutely pubescent towards apex, scabrid domsally on keel, marging imeurved,
ciliate above, apex wsually shortly mucronate,  Lower floral glume oblong-
lanceolate, hyaline-membranous  or little shorter than the upper involueral
elume, -3-perved, marging incorved, cifiate, apex acute oF short mucroate,
Upper foral glume broad-lanceolate to elliprie, shorter than or subegual ta - the
upper jnvolueral eluee, hyalives, L=3-nerved, mucronate, wte, mucro short
to 1725 mm. 1 [ cyond the apex of the 51 Pale ovate,
th of the upper Horal Pechicelled
the ioyvoluernl glomes villous and
nerves and  oecs i
Al L

ale yellow to
le, 1-1"5 mm-

|||Il:.t.- thers
as vellow, often tinted with purp

;s the follow-

clets;, smcoth

ek, awnless s

ex Hackel).— Gajarat - (Sedgwick

5 Saccharpm Griffithii, Munroex Altciis, in Jjo =
191 ; Hole in Ind. Por. M i 65-70.—5. Sara
Boiss, FL Or. v, 453.—1 5. Grifl Bulss. Lo 483,—5. ¢
Hackel Monogr. Aundrop. 119.—&rdfqudlus Griffithii Hoeok. I,
122 | pariim).

Description: © A ciespitose prass,  Culms 2 m. high or stightly higher, zolid.
Blade cliucous, namow, abont 8 mm, wide ; midrib at base usually occupies
} or more of width of blade ; sheath not hirsute, oodes not bearded. Rhachis
of racemes fragile. Spikelets 2 at cach node of the rhachis, ooe scssile and
finally decidous with the aceumbent joiot, the other pedicelled finally separating
from the pedicel, both I-flowered, hermaphrodite.  Spikelets 46 mm. long,
muticous ; pedicel 4=3 the length of the sessile spikelet ; joint 4§ the length of the
sesgile spikelet.  Most pedicels subequal to longer thin proper joint ; callus-hairs
yellow, shorter than to subequal to the spikelet ; hairs of joint overtopping juint
by once to twice the length of joint. Sessile spikelet : Lower involucral glume
chartaceous, dorsally densely vitlousin basal g, villi nol overlopping the glume,
or uvertopping by less than § the length of the glume.  Upper involucral glume
chartaceous, dorsally villous in basal § or §, villl not overtopping or evertopping
by less thas § the length of the glume.  Lower floral glume sometimes sparsely
villous dorsally. Upper foral ghume with o very short mucro, 15 mm. long, not
exserted beyond apex of spikelet.  Pale cilinte,  Pedicelled spikelet @ Involucral
glumes dorsally villoas in basal 3-8, villi not overtopping or overtopping by less
than } the length of the spikelet ; no additional glumes inside the Aoral glumes,

Locality : Sind :—Near Hyderabad (Blatter and MeCann DBgs 1), W, of
Patta (Blatter and MeCann DG 1) near Karichi fex Hackel Le.].

Dislribuiion :  Afghanistan, Baluchistan, Punjab, Sind,

6. Saccharum Ravennm, Linn. Syst. ed. xiil, 883 Sibth. & Sm. Fl Grecn,
t. 52 ; Reichly I¢. Fl, Gerni., Ag 1505; Stapl Pl Trop, Afr. ix, 977 Haines
Bot. Bihar and Orissa 1004 —Frianlhes KRavenne, Beauv. Agrost 162§
Roem. and Schult. Swvat. i, 3233 Hack. Monogr. Androp. 135 ; Hook. .
F. R L. v, 121 TS? in Kew Hull. (1907), 208 ; Nees Gen. Fl. Germ. t. 90
Beiss. Fl, Or. v, : Duthie Grass. N. W. Ind. 15, Fodd. Grass. N, Ind. 26;
Cke. ii, 949 ; Hole in Ind. For, Memoirs, i (1911}, 87.—Andropogon KNavenne,
Linn. Sp. PL ed. ii, 1481 ; Host. Gram. Austr., iii, 1, t, L—Rigidinm Kavenne,
Trin. Fund. 169,

Dlescription - Culms erect, up to6m. high and 17 mm. thick, solid, often
slightly fistular just below the panicls, smooth and polished, striate, shorily and
finely rded at the leafl insertions.  Ledf-sheath hirsute with bulbous-bised
hairs, the latter varying in colour from white to yellow or brown, the bairs being
more or less deciduous and old sheaths are often Tongh with the persistent bul-
bous bases ; upper sheaths glabrescent, always longer than the proper internode,
long ciliate on margins towards the apex.  Blade of uppermost leaf of flowering

L'.. F,
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culm from 20 cin, long and 6 mm. wide, linear and tapering: from base;, to 75
ent long and 16 mm. wide with greatest width about the modd e v lower lenves
usially 1-2-1°5 m, long and 25 nun, wide, bot also attaining o Jeneth of 1'8 m.
and width of 38 mm,, broadest about the middle, sometimes in upper thind, dark
green, mulnb white, apex acuminate, narrowed towards the base, i1 basal leaves
the concave midrib oecupies § or more of width of laming at hase, oiten the
entire width of the leaf, deasely villous above towards the base with hulbous.
based hars, more or legs senberulous along nmerves, marging seabrid.  Lirule a
narrow membranows rim oot longer than 175 mm.,, cotire, ronnded or deeply
2-lobed, patently hairy dorsally with stiff white bairs, cilinte.  Panicle 20-90 cnt.
long, lanceolate, dense or somewhal lax and lobed, silvery silky, with o tinge of
grey and purple, or quite white ; pr nehis suleate, glabrous, smooth below,
scnbrid oo the rdees ; branch ry from the distant nodes, divided
from the base, up to 20 em cti uoequal, divided again. slabrous
except ot the nodes.  Hacemes sessile the lower more or less pedluncled,
narrow to oblong | joints and pedicels } silinte; with thickened tips,
the Intter shorter than the joints. Cn hairs shorter than to subequal to
length of spikelet, purplish or brownish. Sessile spikelet : Lower invatucral glame
lancanlate with 2 lateral keels, dorsally flat or depressed between the keels, apex
Z.mucronulate, one or both marging incurved, darsally scabrid on keels,
otherwize glabrous, or more or less villous dorsally. villi oot overtopping the
glume, or overtopping by less than } the length of the wlume, %nerved. some-
Hroes with 1-2 additional faint nerves between the keels.  Upper involucral
glume snbequal to the lower, with a central keel, mucrenate, margsin ineurved,
ciliate, dorsally seabrid on keel, otherwise wlabrous or more or less villoos
domsally, villi not overtopping the glume, or overtopping by less than 4 the
length of the glume, I-nerved and sometimes & or 2 partial Jateral nerves.
Lower Aoral glome slightly shorter than upper invelneral slume, oblong-lanceo-
late, hyaline, apex mucronate or acute, dorsally glabrous , margin ineurved,
ciliate above, 1-3-nerved. Upper floral glume usually § the fength of the lewer,
cvate-lancenlate, hyaline, wargin incorved, ciliote. long-awned, awn 2:5-6 min,
long, 3-nerved. Pale about § the length of the upper foral rlume, ovite-
lanceolate, hyaline, glabrous, nerveless. Lodicules 2, cuneate, glabrous. Anthers
3, yellow streaked with purple. Stigmas vellow. Pedicelled spikelet like the
sessile, but involucral glumes often strongly 3-nerved and hairy.

Can easily be distingnisherd from Saecharmm mnnja by its distinctly awned
spikelets, the broader dark green leaves and hairy leaf-sheaths. ( Hole).

Locafity ;  Sind—Laki  (Bhide !) ;  Khairpur Mirs, sandy plain (Sabnis
B226 1) ; Sehwan (Sabnis B35 !, B664 '} Larkana (Sabmis B !, Cooke) :
Pad-ldan {Sabnis B498 |, B50O !} Sukkar (Sabnis 12552 1) ; Nasarpur, sandy
plains (Sabnis BIMO 1) ; Umarkot, sandy plains (Sabnis BII1 1) ; Sanghar
(Sabnis BOOO 1) ; Jamesabad {Sabnis B96S 1) : Phulell Canal, on banks {=abnis
B195 1} § Mirva Canal, sandy banks (Sabnis B238 1) ; Khairpur  forests (Sabnis
B320 1) ; Sita Road (Sabnis B367 1) : Sehwan to Laki, foot of Lills (Sabnis BG0! |
BI11 1), Mirpur Sakreo (Blatter and MeCann DG 1) s Chuar Chemali (Blatter
and McCann D5 1) ; Indus Delta (Blatter and McCann 10696 1) Karachi
(Cooke, Woodrow).—Deccan :  College Garden, Poona (Garade 1),

Ihstribution :  Western Himalayva, Punjab, Upper Gangetic Plain, Sind,
extending westwards to the Mediterranean.

Uses ¢ The culms are used for making screens, ete.  The lenves fquickly
decay and are therefore useless for thatching.

7. SBaccharum fastigiatum, Stend. Syn. Gram. (1855), 400 : EHnines Bot, Hihar
and Orissa, 101, Erianthns fastigialus, Neesex Stend. 1. : Hack. Meonogr,
Androp. 150 ; Hook. . in F, B. L., vii, 125 ; Cke, ii, 949.

Dexeription » Cke, L. e,

Localily : 8. MW, Country :—Belgnum |Ritchie 792),

Listribution ;  Sikkim, Khasia, Assam, Bengal, Chota Mugpur, Orissa,
W. Peninsula,

23. Sroniorocox, Trin., Cke, i, 947,
Spodlopogon albidus, Benth. in Journ., Linn. Soc 10 (1881}, 65 Hackel
Monogr. Androp, 185 ; F. B. L vii, 108 ; Cke. ii, 047 — AAndropogon vhizophorus

Steud. Syn. Gram., 381 ; Duthie Fodd, Grass. N. Ind, 26.—.dwdroporan foludis,
Dalz, Bomb. FL (1861}, 303, F g

Deseription :  Cke ii, M47.
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Locality :  Khandesk : Torinmal {McCann 9886 1, 9888) :—Amdan - W,
Ghats (Woodrow 157) § Warsad, near Penn (Bhide !) ; Fenn (McCann 53744 1) ;
Below Pallt Hill, Bandra (Byan 1) ; ‘Poogar, Bassein (Bhide 1) ; Solsette (Jac-
quemont 705) § Matheran |Cooke) : Matheran, Harrison's Springs (D' Almeida
AM2 ) —Levean @ Lonavin (Bhide !, MeCann !, Woodlvow ) ; Hhmu]ulu, very
common (MeCann, 401 1) ; Khandaln to Kariat (Blatter amd  Halllerp 5325 1);
Ganeshkbind  Hot. Gardens, Kirkee (Gammie !) ; Sinhawal Forest, Poona
District { Bhide 1) ; Lobagad, upper half (MeCann 9437 1) ¢ Purandhar Fort
( McCann SO 1); Tpatpurd, common (MeCann 4327); Mahableshwar {Cooke);
Mahableshwar to Pratapoand (Bhide 1182 1).—8. M. Coundrp Derikop, [orest
(Sedpwick 1862 1) —Aawars o (McCinn 1) ; Arbail Ghat (Sedgwick and Bell
3168 1) § Suppa (Talbot, 279 1).

Distribution ;'  Central Provinees, Rajputana, W. Peninsula.

24, Posoxatuervs, Beanv,, Cke, ii, 965.
L Hairs of callus longer than the spikelet... 1. I crinifune,
2. Hadrs of eallus shorter than the spikelet...2. £ sacchoaroidesomn.

L, Pogosatherom crinftum, Kunth Enum. PL 1 (1833), 478 : Hook. £ in F. B. L vii,
LLL 3 Cho di, 965 — £ saecharordenne var. monguedram, Hack Monovgr. Androp.
BG.— 5, podpstachpum, Kunth Revis. Gram. 493, — 2 refractam, Nevsin Hook. et
Arn 5 Voy. 230 — Pllinie monandra, Spreng. Syst. i, 288.— Pogonopsis
I il Rl Mmnbk, i, 133, t. 46.-fsohersmnar erindtna, Trin, in Mem. Acad.
vi, i (1833), 208 — Awdvopogon crinffns, Thunh. Fl. Jap. 40, t. 7.—
(5. Roxb. Pl Ind. i, 260.— FPogovatbersum, Grift. Notul. 1il. 81, Ie. P,

fion @ Cke: 1i, 965. #

calify & Kawmara : Sirsi (Gammie 1); Sumphkund, in a ecotting [ MeCann
L, Woodrow ); Nilkhund Ghat on steep bank along roadside (Talbot
Gersoppa Falls (Talbol 26711, McCann, 9339 1)

tion = More or less all over [ndin, Afrhanistan, China, Malaya, New

Pogonatherum saccharoldeum, Beanv, Agrost. 56, . 11, fiw. 11 : Duthie Grass.
N.W. Ind, 16, Fodd. Grass. N, Ind, 27 : F. B. 1. vii, 141 ; Cke, ii, 966 : Halnes
Bot. Bihar and  Orissa, 1007.—P, saccharoidenn var. geaninnn, Hock. Monogr,
Androp. 193.— P, polysiachyum, Roem, and Sch. Syst. il, 497.—Pollinia polys-
fachys, Spreng. Syst, i, 288 ; Kuanth Rev. Gram. 493, t© 162 —Saccharim
dawiccwn, Lamk. Encyel. i, 505, illust. t. 40. fig. 31.—The Bamboo (rass.

Deseriplion : A much tulted, branched and very lealy elegant grass, 30-60
cm. bigh ; stem firm  or almost woody, slender, polished, frimn a perennial
woodstock ; nodes on stem glabrous or bearded.  Leaves 2°5 65 cm. long
up to 2:5 mum, broad, linear, acuminate, bearded at the base and margins of
sheaths. Spikes 17 min. to 5 em. long, terminating all the branches @ rhachis
compressed and pedicel bearded ; each spikelet with 2 long fine scaberulous
awns 13-25 mm, long. Sessile spikelet : Lower involucral glume natrow-ohlong,
broadest above, faintly 2-d-nerved, tip bearded. Upper involueral glume  the
largest, conduplicate, 25 mm. long, I-nerved, keel produced into a long awn,
tip densely ciliate. Lower floral glume sometimes absent. Pale of upper foral
glume broadly ovate-oblong, much exceeding the minote ovary. Pedieelled
spikelet abont §-§ the length of the sessile.

Locality : Grown in gardens.

Distribution » Hilly parts of India from the Punjab to Bhutan, Burna and
China, southwards to Central India and Ceylon, Malaya.

L

25, Euravia, Kunth ; Stapf F1, Trop. Alr. ix, 07.
(Formerly under Pollinia, Trin.—Chke. ii, 950),

Perennial. Culms simple, erect or ascending. Leaf-blades convolute when
young, then flat, asually narrow, gradoally passing into the sheath. Racemes
often coloured, brown or purplish. Spikelets all alike or nearly so, one sessile,
the other pedicelled on the articnlate fragile rhachis of 2-nate, digitate or
fascicled spike-like racemes, the pedicelled falling from their pedicels, the
sessile deciduocs together with the contiguous joint of the rhachis and the
pedicel. Involueral glumes equal or somewhat unequal, rigidly membranons to
corisceous, the lower dersally fattened or shallowly concave [never grooved),
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more or lesz 2keeled with inflexed marging, the upper 1=S-nerved, keeled.
Lower floral glume empty, sometimes much reduced, muaticouns, ivaline § upper
floral wlume very zhort, 2-lobed, awned: pale small or 0. Lodicnle smadl,
stamens 3. Stigmas linenr. Interally exserted.  Grain oblong ; ¢ibryo
th of the grain or longer ; bilum basal. pur i
in the tropical and subtropical regions of th
T Lo L RS R T S
woetnEs TewWs Tl i nnesnins madns i rnnannns

1. FEulalia argentea, I
Orissn, WIS, —FPollinia a
B
P

T
J 1 i Hall se. Acad, Petershb. i {15381, 7
ok, f.oin Ko Be vl 111 Cke B 850, —
b, 365 { parding) 3 Duthie Podd, Grass, N.W
; in Hohen. Pl. Ind, Or, uo. 279
¥ ofaron frislackyns

117 o=l

abowve Ken ~Caves [(Melasn I . Hors
Geol 1) : X b

ind Haliberg B,
=k | Dharwar District (Sedgwick 21);
Daztikop (Sedgwick 2 : Castle Roek (Bhide & McCann A, 3H 1) — Kawara: .
Suppa Taluka(Talbor 22571 : Jugglepet| Talbot 15681 ); Yellapore { Talbot 1525),
Halyal (Talbot 27241); Kumberwada (Talbot 2257!); Dandeli {Talbot "
2267 1).

Distribution : Throughout [ndia, Ceylon, Malaya, Australia.

2. Eulalia fimbriata. Blatter gnd McCann, comd. nopa.—Pollinia finbriala,
Hackel Monogr. .'\.Tld:rnl}_ 164: Hook. |, in B, B, L, vii, 112 Cke. ii, 950,

Descriplion - Cke. 1. c.

Localify : Konkan ; Dahe Forest {Ryan 70817 Uran (MeCann, S123!) 3
Trombay (McCann 305!) ; Matheran, Monkey Point (D'Almeida A, 281,
A, 255 ',},—I_Jﬁ_-.-u.ug s Lonavia (Chibber 11 |, Woodrow 173) Khandala, common
(McCann 5300 £).

Distritution . W. Himalaya, W. Peninsula, Pegu.

Mawal (We

96. EorGHuar, Pers. Syn. i, 101 ; Stapl Fl. Trop. Afr., ix, 1.
Annual or perennial, often robust, grasses, Leafblades convolute in bud,
usually flat, herbaceous, often large. Panicles erect or nacdding with verticillate !
or scattered branches, often large, in the spontanecus specics mostly loose, in
the cultivated forms. frequently variously coptracted to compact, Spikelets
Z.pate, those of each pair differing in shape and sex, one sessile, the other
pedicelled or represented by a pedicel only, on the articulate fragile or {in
caltivated forms) tough rhachis of panicled few-{sometimes-1 or, the other
extreme, 6-5-) jointed racemes, the sessile spikelet falling with the contiguous
joint and the accompanving pedicelied spikelet or at least its pedicel. Florets
2, lower reduced to an empty valve, upper hermaphrodite in the sessile, male
or neuter in the pedicelled spikelets, if present at all, Sessile spikelet: In-
volueral glumes equal, coriaceous, at least when mature, rarely permanently
chartaceons, muticous. Lower with a broad flattened or convex back with the
marging narrowly inflexed near the tips and eclsewhere invelute. Upper
eymbiform with narrow byaline, usually opwards ciliate margins. Lower foral
glume emply, hyuline, ciliate, 2-nervedor nerveless. Upper oblong to ovate,
1-3-nerved, 2-lobed o dentate, with the lobes free or more or less adnate tooa
perfect or variously reduced awn or & mucro rising from the sinus, rarely
entire and mucronale or muticous, Pale hyvaline, often minute or 0. FLodi-
cules 2, cilinte or glabrous. Stamens 3. Stigmas laterally exserted ; styles
terminal or subterminal. Grain in the wild species mostly obovoid, dorsally
compressed, in cultivated forms frequently enlarged, globose or subglobose;
embryo s long or slightly longer than half the grain. icelled spikelets, if
present, much narrower than the sessile, lanceolate to subulate, male or neuater A
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sometimes reduced to the glumes or one plume only or quite suppressed, In-
volucral glumes permanently herbaceows, awnless like the hyaline 2-1-nerved
cilinte floral glumes,

According to Stapl [FL Trop. Afr,, ix, 105) there arcabout 35 wild species
in the tropical and subtropical regions of both hemispheres, very few extending
inta the temperate zotes. Oue group of forms is widely coltivated i the tropics,
particularly in Africa.

The classification of the material belonging to the section Fu-sorghum
forms a difficult problem, which we are not prepared totackle it present,  The
difficulties are well cxplained by Stapf (l.e.), and we eannet refrain from
quoting the passage, thoush somewhnt lengthy, because it may be a help to
warkers on this genus and induce them, at the same time, to subject the vost
material available fn the Presidency to a more scientific examination and exact
taxonomic treatment, by which Botany ns well as Agriculture will profit,

Those species, savs Stapf, * which come under consideration in this work
(Flora of Tropical Africa) have with twa exceptions (5. purpurco-sericern: and
L versieofor)  been placedd by Hackel in one wvast species, Andropogon
Sorghton, the leading tilea being that they were all derived from one wild an-
cestor, the old Holens halepensis, Linn. l'iE'N:T. however, hias recently advan-
ced good reasons why this is extremely {mprobable, He has pointed out that
the Linnean Holews Aalepensis (Awdropogon Sorgham, subsp. halepensis,
var. gesainus, Hack.) = a perennial type almost confined to the Mediterranean
regrion (sense fafo) and absent from tropical Africa 15 the home of moat of
the spontaneons annual forms and probably o radle of most of the
cultivated races known collectively as Guil ron Sorglioe,
subsp. saffons, Hack.). Tothese spontanes rated forme
he confines the name Audrofos i, ith the
former he groups them under 11 s s, 1
to classify the larter. Most of Piper's subspecies
units, but with the status of species :
tage of simplicity nnd directness, wh
enl grouping which mayv in the future b
been applied to the enltivated forms. L
Andropogon Sorehum, var. salives. Koernicke,
prehensive attempt to classify them, relied for tl urpose excluzively on
characters exhibited by mature infructescences, especially thelr dezree  of
looseness or contraction and the colowrs of the ripe glumes and orains; but
Hackel in his monpgraph introduced charncters taken from the shape of the
spikelets . The grain beloz In most cases the thing aimed o2 in the evolution of
these very numerons taces, it is cleas that artificially introduced modifications
must from the beginning have tended in the grain-state to ohsenre or repress
the phytogenetically important features in o far a3 they were economically
indifferent or undesirable. It seemed therefore, more promising to base the
primary grouping vn the comparison of the flowering stages, which might be
expected to be more or less ontside the influence of the artificially mounlding
forces of man. Within these primary groups. which are treated here ns species,
nothing more than a purely artificial arrangement ean for the present be
atteropted.,  Ap exhaustive treztment of the hundreds of races which have been
given distinctive popular names would, even if it were possible, be beyond the
sm%:e of a coloninl flora.’

It Stapf, with all the focilities of Kew and the British Muscum and other
Eurcpean herbaria at his dispusal, complains about * the very rudimentary state
of our knowledge and of our collections ' nobody can reasonably expect that
we should bring order into the chaotic state of the Sergdon quesfion in India.
Years of intensive study of Indian and African forms are required to bring the
intricate problem nearer its solution.

For thij;resmt we follow Haines in retaining the old species of 5. halepense
and 8. oulpare, OF species not koown from the Presidency before we add
8. swhglabrescens, Schweinl. & Aschers. and 5. wifidum, * Pers, This, we
admit, is not quite satisfactory, but it is all we can offer at the present state of
our knowledge and with the material at our disposal in India,

In order to enable Indian botanists to utilize Stapf’s and Piper's investiga-
tions in the further study of the genus Sorgham we shall add, in the way of ao
appendix, the descriptions of those species which Stapf has described from
tropical Africa and which have also been observed in lodin, whether in the
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Presidency or outside it. It is only in this way that we shall be able to co-ordi-
nate the knowledee obtained on so widely spread a penus like Sorphum
and it wonld not help botanical science to start the investizations of Indian
Sorwhermis on independent lines without constant reference (o the worlk done in
other Aelds, [t might be easier and perhaps also more convenient for certain
practival purposes, but on the whole certainly less seientific and in the long run
mors confusing.
A, Wild species
[. Racemes up to 4-noded
1. Primary branches of panicle divided

() Stems upto 4°5m. high 1. 5. halepense.
(#) Stem about 75 cm. bigh 2. 5. subglabrescens.
2, Primary branches of panicle simple 3. N purpurco-seri-
CENNE.
1. Racemes 2-8-noded e 4 Sonitidsm,

B. Cultivatend species 5. 5. vnigare.

1. Sorghum halepenge, Pers. Svn. i (1808), 100.—Andropogon  halepensis,
Brot. Fl. Lusit. i [1804), 8% Hook. [. in F.B.l. vii, 182; Chke. ii, 9533
Haines Bot. Bihar and Orizsa 1033,

Fere. Mumes : Boru, baru ; called Johpson Grass in America.

Deseriplion - Cke. L. e,

Locality » Gujoral : Ahmedabad (Gmumummie 163501} ; Perim Isl.,, Gulf of
Cambay (Blatter 3513 1).—A¥andesh : Toranmal (MeCann 863 1) | Khadgaum
(MeCann 9642 1) . —Apnkan & Bassein Fort {Chibber 138! ) ; Kase forest, Dhann
Range (Ryan 19191} ; Vetora (Sabnis 330721) : Trombay (McCann A. 262 1)
Byculla (McCann 9656 1), —Decear ¢ Ganeshkhind Botanie Gardens ( Herb.
Fgon. Bot, Poona ') ; Purandhar (McCann 5001 [); Khandala, railway line near
Rama's Bed (McCann 94261} ; Panchgani (Blatter and Hallberg 18, 1302 1).—
S, A Cowndry: Wunnur, 2,000 ft., rainfall 35% (Sedgwick and Bell 49841} §
near Kilgerry (Talbot 2617 1).— Aanara » Halyal Fort (Talbot 2006!).

DMstribnfion : Most warm countries,

{lsess A good fodder grass. The grain is eaten, See Vinalle,H. N. : A study
of the literature concerning poisoning of cattle by prussic acid in Sorghum,
Sudan grass and Johnson grass, Journ. Amer. Soc. Agron. 13 (1921), 267-80.
Gives remedies for hydrocyanic acid poisoning.

2. Sorghum subglmbrescens, Sebweinf, & Aschers. in Beitr. Fl. Acthiop.
302, 306 ; Stapf in Fl. Trop. Alr, ix, 137.—Andropogon subglabrescens, Steud,
Syn. Pl Glum. i, 3893.—A. Serghem, subsp. selivws, var, swbplabrescens,
Hack. in Monogr Androp. 519 Chiovenda in Ann. Istit. Bot. Roma vii, 25

fescriplion : Annual, Culms [Stapfl saw only & meagre specimen) slender,
almost simple, 75 co. high, about S-noded, intermodes, exeept the uppermost,
ghorter than the sheaths, Leaf-sheaths finely pubescent at the nodes ; ligules
very short, shortly ciliate from the back ; blades linear from a broad (middle
and upper leaves) or slightly narrowed (lower leaves) base, long-attenuated
upwards, up to 20 by 17 cm., green, flushed with red, quite glabrous. Panicle
oblong, erect, 53 by almost 2'5 em., contracted, moderately dense | branches
scattered, erect, the longest not much over 2°5 cm., long and uodivided for about
12 min. from the base, almost simple, scabrous to spinulously ciliate, sparingly
hairy at the base. Racemes tough, up to4-ooded and 8:5-10°6 mm. long, dense ;
joints rather stout, up to 2 mm long, shortly whitish-ciliate ; pedicels very
similar, up to 1 mm. Jong. Sessile spikelet oblong, actue in flower, Lroad-
ovoid or ellipsoid in fruit, 63 by 3-3 mm., at length variegated, awned ; callus-
beard scanty, | mm. long. [nvolucral glumes equal, gaping when mature,
more or less corlaceous and glossy in the lower third, spongy-subeoriaceous and
constricted about the middle, then papery, more or less whilish strigillose, at
length sometimes almost glabrows | lower finely 13-nerved, nerves showing above
the corinceous base, keels rather sharp, scabrid, running into minute teeth, be-
tween which the minute hyvaline tip protrudes, the coriaceous part rich maroon
to almest black, followed by a pale transverse zone, then violet or purple across
the middle, the broad triangular somewhat depressed tip straw-colour or
reddish upwards ; opper giume almost as broad as the lower, S-perved, slightly
keeled, coloured like the lower. Floral glumes ciliate; lower broad-oblong, up to

almost 53 mm. long ; upper ovate, subentire, 33 mm. long, awn up to 127 mm..

long, sharply bent, column stout, rwisted, equalling the bristle. Grain exposed

i
.
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npwards between the gaping wlumes, equalling or slichtly exceeding them,
obuyvoid, 42 mm. long, more or less otange ;. embryo-mark and nerves olsourne,
Pedicelled spikelet neuter, persiztent, Hnear-lanceolate, acute, &3 min. longr and
mare, reddish, lower iovolueral glume up to 11-, upper 7-nerved,

Locality » Mabhratta Country ( Young, ex Stapi}.

Listribulion » Abyssinia, tropical Arabia,

Node & According to Stapl the specimen from India is o smobler varicty of  the
type just described,

3, Serghum pusporco-sericenm, Aschers. & Schweinf, in Schweinl. Beitr.
Fl. Aethiop. 302, 504 ; & Fl. Trop. Afr., ix, J0.—cdudroporon . e pureo-
JEXFCCTS 5k, ex A Rich. Teni, FIL Abvss. §i:(1851), 469 ; Hack. in Monogr.
Eofoin B Belovin 1855 Chec ik 084

¢ Garvi bange, ina field (Herb. Heon, Bot. Poona!).—
n, Bot. Poonnl); Bhmsawal (MeCaonn 5220 ). —feccn &
: ste W, HBuorns).—85. M, Conntry : Rolhapar {Weod-
e L) ;1 um {Ritehie 857} —Karara ;. N, Kavara (Weodrow 40 1),
Ldistribution : Central Provinces, W. Peninsula, tropical Afrien.

1. Sorghum nitidum, Pers. Synops. i, 101 ; Haipes Bot.  Biber and Orises 1034,
—cdndropagon witidus, Kunth, Revle, Gram. i, 1865.—A. sereafys, Thunb. Fl.
Jap. 41 ; Hack, in Morogr. Androp,  3200—Anathern: wilidim, Spreng. Syst.
1, 2.—Awdropogon fisces, J. 5. Presl in C. B, Presl, Kellg., Haenk, i, 34
A, consimiliz, Stend, Syn. i, 3 feeffatins, Steud, 1. e 5894.—FHofcus
fulvas, K. Br, Prodr. 199.—8§ Beauv. ap. Foem. ef. Schalt.
Syat, i, 8I0.—=Chrysofozon fusens, Trin. in Stewd, Nomencl. ed. 2, 360,

Descriplion : A tall tufted grass, 1-2+4 m. high, densely villous at the nodes,
Leaves 10-75 cm, by 8-20 mm., setaceously necuminate, olabrous orsps f
on bolh surfaces, hairs often tubercle-based, midrib broad, promi
sheaths tercte below, kecled vpward, more or Iess hairy ; mouth = yevillous ;
ligule very short, truneate.  Panicle 10-30 em. long, oblong, lax, subsimple,
rhachis wlabrons, brianches capillary, about equalling  the spikes, glabrous: or
scaberulons, whorls distant.  Spikes 5-37 mm. long, red-brown ; joints and
pedicels L to § the length of the sessile spikelets, margins shortly villous., Sessile
spikelets broadly ellipsoid, eallus rounded (Haines), or acute (Hook. f.).
Lower involucral glume coriaceous, broadly oblong or elliptic acute or obtuse,
doraally fattened with incurved marsins, brown-hairy and keels hispid, 7-
merved, or about 3-nerved between keels, sometimes nearly Dblack, polisived,
Upper iovolueral glume broadly cymbiform with rounded back, lanceolate,
acute, l-derved, hairy upwards.  Lower floral glume ns long as or shorter than
the upper involueral eheme, byaline, margins inrolled, 2-keeled, ciliate ; upper
floral glume linear-obiong, 2-lobed, awned or not. Pedicellate gpikelet linear-
oblony, paleor greenish with brown hairs,  Lower involucral glume oblong,
rommded or sub-truncate, dorsally depressed and 2nerved between the keels :
uppef equal, rather narrower, obtise marging much fnflexed, 3-nerved between
keels. Lower foral rlume hyaline, linear.

Localily : Aawara : Tinai {Talbot 2574 ') ; Sambiani (Talbot 1337 B Sirsi
te Sidderpur (Hallberg and McCann A 270 1),

Listriduition : 1ndia, Ceylon, Nicobars, Asia, tropical Australia,

fud

5. Sorghum vulgare, Pers. Svo. i, 101; Haines Bot. Bihar and Orissa 1033,
—Andeopogon Sorghum, Brot. FL Lus. i, 8%,

Lescripiion & Stoug, vsually tall annual grasses. Leaves broadly linear with
a prominent white midrib. Panicle usually thyrsiform decompound  with
crowded wiorls of erect branches and branchlels, rarely subeffuse. Khachis of
spike tenaceous, joints wlen forcibly separated leaving a ragged soarat the tip.
Pedicelled spikelets usually neuter, pedicels short,

This is the Great Millet or Jowar, cultivated in most parts of the Presidency.
(See H. H. Mann, Fodder Crops of W. India, Depts sdpr. Honday, Kull,
drof 16, and G, L. Kottur, Classifieation and Degeription of the Jowarg
of the Bombay Karnatik, Depf, Adgr. Sombay Budl. 92 and others.)

After what we have satd above we do not consider it advisable to enter ints B
description of the numerous varieties and turms. Bot we may mention io this

lace that & variety common in the Presideney, viz. 5. vitdgare var. Roxburyhii,
i[a.ck&l in Monogr. Androp. 510 has been described as a species by Stapf under

8 ’
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the name of 5, Meaburghii in Fl, Trop., Afr., ig, 126, The deseription will be
iven in the following appendix to the genus Sorginnr, g

Species of Sopgdany deseribed from Adrica by Stapl which also coearin India =
All the Information is taken from Stapt. wostly ahmost verbatim.,
A.  Matare sessile spikelets deciduous with the 2
adjoining  joint ol the i
["-\.l.ii.L'\.“.l.'l! uh | wilon @ spon 1. & oerdi g
H. Mature sessile spikelets persistent ;e
o5
I. Alnture glumes whaolly eoriaceonsor th
with & herbaceoust &
nob visihle on the Dok @xg thi: tlp,
o v wi i ]
1 ) )
|- | g | F
“ L -
L # pit}
-
=
2, AMature panicle: very dense 1o compact, -
rarely more or les sened owing tothi
reduction of the primary axizs and the
consequent subdigitate arrangenient o
the bratches SO R L
il Mature glumes thinly criusiaceous to papery, :
the tips DLrittle and breekng frrerularly.
Back of spikelets longitodinally striate
1. Sessile spikelets 6385 mm. long. Pedi-
celled 5 ikelets 7610 mm. long wee RS paprrascens.
2. Seesile  spikelets  5—63 mm.  long.
Pedicelled spikelets up to 673 mm. long G, S CErRN . :

* 1. Sorghum verticilliflorum, Stapf in FIL Trop. Afroix, 16,—5. hatepense, Mees
Fl. Afr. Austr. 58, now Pers.— A ndropogoh cerdicilfifiorns, Stend, Syn, PL Glum.
i, 393, — . Sorphme, subsp. hetlefrensis, var, of fusis, Hack. in Monogr: Androp.,
503 [ pariim).—ad. Sorglon perticittifforns, Piper in Proe. Biol. Soc, Wash.
sxvill, 37.—A. halepenses, var, offosus, Stapi in Diyer, Fl. Lap vil, 346 { pariin .

Deseription + An annual Colms 1-2-24 m high, sometimes slightly proinose
below the nodes. Leaf-sheaths delicately silky-pubescent at the nodes{ ligules
up to over 2 mm. long, scariou, halry ou the back ; bludes linear from a
broad rounded and often clasping base, long attenuated upwards, up to 45 cm., ~
long, rarely over 23 mm. wide, green, sometimes slightly glancous or flushed
with purple, hairy just behind the ligule, otherwise glabrons. Panicle oblong to
ovoid-oblong, often rather contracted and more or less nodding ot fisst, then
spreading out and more ercct, up to 37 cm. long and ultimately 15-22 cm,
wide : branches slender, flesuouns, whorled, longest up 1o 23 em. lopg and
undivided toup to 5, rarely 7-5 ent, from the base, distantly branched, slightly
and shortly bairy to villous at the base, like the branchlets more or less rough,
at least upwards. Kacemes fragile, up to 5-, but mostly 2-or S-noded, rarely

‘over 18 mm- long : joints slender, 5-3-4'2 mm.- long, shortly ciliate, cilin dirty
white or pale fulvous, often with & tinge of purple ; pediccls similar, slightly
shorter, their tips subdiscoid.  Sessile spikelet ovate to ovate-lancealate, shortly
dcompnate to scute, 37-45 mm. by 15-2-2 mm., straw-colotired, greenish
towards the tips (at least when young}, sometimes tinged with purple, ultimately

w
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often turning bright or blackish-red particu
L mm- loos.  Ioveleeral ghumes egual, cor vons, sliehtly glossy below (more
sowhen ripening ), thivner upwards, [ower wally slightly bulging below and
somewhat depressed towards the tps, 11-13-newved, with the nerves very obscare
nenr the tips or more o harply 2-Leeled and 2eabrid to spinulqusly
‘iliclate in the npper e or less stricillose, often glabrescent,
rarely almost slabn 1T sl or fulvous, loosely appressed, upper
sharply keeled townnds the e, more or less hairy.
Eloral ghimes conspi 3 mm. loug, upper
ovate, sho 1. Anthers 373 mm.
long er below ;
embryn Hedicelled
Spileaie! 3 wiately
lower

arly below ; callus-beard less than

veielles,

irenes,  Int
i and the West |

Ingdia ns Toboeki orass, alsolo

*2. Sorghum Roxburghil. Stapf in Fl. Trop. A
Leteripiren o Annuil s stoul, tall, oft

the nodes:  Leal-s
scarious, hairy fror
closping ba

wide, vsua! 1
iunction with the sheath,
rarely subovate or elliptic
in fower, somewhnt to moch

oid-ollong,
¢ (rarely lax)
wches slender, flexuous,
up to 12-35 mm.  [rarely
much more) from the base, more or ; + towards the base and often
villous at the jmnction with the nodes, dtherwise like their divisions glabrous or
nearly 50, finely scabrid upwards, HKacemes tough, up to 4- (rarely 5-) noderd,
B-12 mm. long ; joints slender, 2-3'3 mm. long, distinetly and often densely
ciliate, cilin white or purplish ; pedicels similar but more slender, of about the
same length or more often shorter with very slightly thickened tips. Sessile
spikelet ovate, acute, with a small fne point, sometimes fAattensd on the back
when young but soon convex, shout 53 mun, by 247-33 mm., permanently pale
or dull straw-colonred to tawny, at length slightly o'ossy : eallus-beard, white.
Invalueral glmmes equal, coriacecus, lower nbout 10-13-nerved, finely and often
abscurely E-keeled towands the tips with the keels slightly secabrid, transversely
consiricted at the base, more or less white-strigillose (to almost tomentose)
when young, at length more or less glabrescent on the back, npper 7-%-nerved,
finely kesled upwards, tip wsvally steaight. Floral glumes distinetly cilinte,
clhin uptel mm. long, lower broad-oblong. as long as the glumes, upper
broad-ovite, 53-4 mm. long. middle nerve much thickened from the middle
upwarids, ranning out into o short straight mucro, lobes adnate to it almost all
along. Antbers 27 mm. long. Grains elliptic or ovate-clliptic in ontline,
3848 mm. by 27-353 mm.. doll white (in the African specimens). Pedicelled
spikelet psually neuter, linear or linear-lanceolate, up to 4:2 mm. long, more
aftén much reduced and quite small, persistent; lower involucral glume, if
well developed, up to S-nerved, upper S-nerved.
Of this species Stapf describes two varieties which also occur in India.

{a) Var, semiclausum, Stap! in F1Trop. Afr ix, 127.-Hofeus Sorgham siinis
of Sisme. Walll Cat. 8777 F. A —Awdropogon Sorphuem, subsp. salfvus, var
Kovburehii (2) and fuloas, Hock, in Monogr. Androp. 510and 512.— A. Sorwhint,
var. Cstrneme (7). Stapf in Dyer FL Cap. vil, 348, in wofn ; Medley Wood,
Matal PL i, t0 120, won Koern- segnie Hiick, ¢

Leseription & Pazicles fairly dense, also when mature.  Invelucral glumes
less coriacenus towards the tips and more or less showing the nervesin that
portion, permanently more or less strigillose, their marging clasping the grain
‘s that only its top or apper half & exposed. :

Histrabadion @ Nilelant! of reopicel Africs. Mozambigque District, Natal,
Madagasear, Indla. ‘

(8] Var, hians: Stapf 1. ¢ 127.— ffofens Sovghume nitidum, Wall Cat. 8777D.—
Andropogon Serghum, var, dians, Stapf in Hook. £ F, B L, vii, 18—, Sorghum,
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var. Moxbwerkii, K Schum. in Engl. P Qst, Afr. B, 48 C. toiv, F-H; Duosse
and Pilger in Engl, Jahrb. xxxii, 185 partion y

Pescription » Panicles more or less loose with very Aexuous and often drooping
hranches.  Involucral glumes coriacens to the tips with the nerves quite obscane,
gubglabrous and somewhat glossy on the back when matore j ing
involite. expozing the whole grain, which is often placed with its back and front
parallel to the median line of the spikelet. )

Disteibution » Mozambigue District; also in India

* 3. Sorghum bicoler, Moench Meth. 207, vour. obovatum, Stapf in FL Trap, Afr
ix; 127.—N. dicofor, Willd. Enum. Hort Beral, W86.—5. arfgemw, R
& Schult. Syst. if, 337.—.5: pafgare feolor, Pers. Syn. i, 101—8 owlgare, var
ofonalat, subyar.  mpresa o Ade PLOWelw: §i, 151 =%. rudcns,
Willd. Enum. Hort Herol ¢ Sfcefor; Lino: Mant. Alt 301.—
H. Sorchum, Mies, in Act ot 4. =8 wiper, Ard. in Sagp
sc. e lett acad. Padoy f s=—Gaertn. Fruct. i, 3, 1. 8.
fizr- 2 (7). mon alic ( #o Kunth 1.1, 501.—
A rrbens. Kun - 5y g suthap. saffons, vor eborales. Hack. in
Monogr. Androp, S14—.A. Sorgdome, var. Scofer. Koern. in Dol Herb. Boiss:
1i, 226,

Deserisfion : An aunaal. Culms stout. up todn kighs many-noded-
sheaths mostly overlag finely pubescent at the nodes :  ligules short, ©
from the back ;. blade xar to laneeolate-linear from a broad and rounded o
glightly narrowed base, up to 530 em. long and 75 em.  brogd. pubescent to
tomentose inside above tne ligules and less so or glabrous on the back at the
junciion with the shenth.  Panicles erect, contracted and more or less deuse, or
Ioose and oblong or oblong-ellipzoid or ohovate to oblanceolate in outline 7-5-30
em- by 3-8 ¢m. ;  branches erect or obliquely erect. rather rigid, finally sometimes
slightlv drooping. the longest often more than half the length of Lhe panicle  and
undivided for 12 mm. to 7-5 cm. from the base, like the branchlets very rough,
spinulously ciliolate or ciliate, particnlarly upwards, silghtly hairy, mvely villous at
the baze. Hacemes tongh, compact, frequently 3- or 4- (ravely 5-) noded ; joints
somewhat stout, Aattened. 1'6-2-7 mm. long. shortly whitish or folvously ciliate ;
pedicels similar, about I mm. long. Sessile spikelet more or less roadly ohovate
even in flower, with very short broad and depreszed tips. 4 8-58 mm. by 3:53-42mm.,
straw-coloured to tawny, finally darker, often with red or brown or purple spots
or blotches or turming altogether fuscons, chestnut-brown  or quite black, closed
when mature or only slichtly eaping. wsually awned ; callus-beard scanty.
Involucral glumes equal, firmly coriaceous except at the papery to membronons
tips. unevenly strigitlose particularly and mostly persistently on the [ij]::%- or almaost
glabrous ; lower up to 16-nerved, nerves very faint, keels short, usually obscore,
tips very shorl, broadly triangular with o hyaline Pnim, depressed ; upper broad,
f-nerved. obscurely keeled close to the tip, otherwise broadly rounded on the hack.

loral glumes eiliate, lower broad-elliptic,; about 4°2 mns: long, upper broad-ovate,
33 mm. long. 2-lobed: awn about 1006 mm. long. sometimes much . redoced.
Anthers up to4°2 mm. long. Grain tightly enclesed in the glumes or the top slightly
exposed, obovate-oblong in outling, 33-38 mm. by 2-24 mm., brown; embryo-
mark distinct ; nerves obliterated.  Pedicelled spikelet neuwter, persistent,
lanceolate to linear-oblong, acute, about 42 mm. long, reddish ; lower invalucral
glume 8=10-, upper about 7-nerved.

Dhstribution : Lower Guinea.  Occasionally cultivated in the Mediterranean
rBegqutl‘l from Madeiza to India, also introduced into Australia, the West Indies and

TIEL .

* 4. Sorghum Dorra, Stapf in Fl. Trop Afr. ix: 129.—Hofcws Durva, Forsk. Fl,
Aeg-Arab. 174 —f. Duna (sphaim ). Gmelin Svat. 173, — Awdropogon Sorphun,
var: gegypitacns, Koern. in Aschers: & Schweinf: 1 FI. BEgvpte 16— A Sorghum,
subsp. saffvns. var. Darea and gegypiiocws, Hack. in Monogr. Androp. 516
— A Serghunt. subsp.  safivus, var. Hurra, Chiov. in Ann. 1stit.  Bot Roma,
viil, 24— Sorghum, var. aflolicus and Sehweinfurthianns, Koern. in Aschers.
& Schweinf. l.c. 778, 779.-4. Sorgphuns, var. arabicns and rubrocernnns, Koern. in
Bull. Herb. Boissii, App. ii. 12 (prodabilifer.)

Lescription © An aonoval, Culms stout, up to 4 m. high and even mare,
20-4(-noded. Leaf-sheaths finely pubescent at the nodes; ligules very short,
shortly ciliate ; Dblades up to 40 cm- by 5 emy, quite glabrons (7 always). Panicle
usually quite compact. ovoid or ellipsoid, erect or sometimes reeurved, 10-15 em.

B
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REVISION OF THE FLORA OF THE BOMBAY PRESIDENTY %7

Ly 3-10 cm. ;. branches erect, wore or Jess flexuous,  rather slender. rough (o
spinulonsly cliate partienlarly upwards, ciliate to subwillovsat the baze, the
longese up o one half or one-thind the length of the panicle, divided from very
|.| Wy |:|I11.'l|*|::|- I{._h'n.'n'u.'-a GO Pact li?l!‘!.lll.. -l]\'l.ll 3-5 TN IS h,":_; [i[! ||”.“_ L‘T] .”.“H“}. 3*".!!‘
d-noded - Joints somewhnt stout,  fAattened, 1to almost 2 mm loog, whirish-
cilinte ;. pedicels similar it sl shorter Sesaile apikeler thombic-obovoid,
sulmente (0 dower wecoloured with greenishe tips, ultimately
whitish or v or black, awoed or awnless, callus-benrd
sganty. Invo eeonE up to beyvond §oor §, then  papery,
unevenly =tne « tips amd swles :  lower with & broad
tri 1 about 12-perved with & or 4 finer
nerve i ands (kecls rongh), mone or less Oattened out
and very browl mature with the tips worn off and the back
flossv ; upper some additional iner nerves, sliehtiv kouled
upwards. Flon e ovate-elBptic, i Uhjrer
broad-ovate, 2-toothed, 42 n upto 5 mm lrorter
and then hardly twisted
suppressetl.  Anthers over 2 mm.
1 rounded mueh
&3 by 53 mm.. nerveless
{ ¥ always). persistent :
lomg, preenish or reddish, lowe
Dhstridution » Nileland of T

*5. Sorghum papyrascens, =

Al

ipfin Fl. Trop. Afr ix 134

Only mature panicles own to Stapf, Culms up to 12 mm. scross o) the
base of the panicle.  Panicle erect, oblong to oblaneeclate in outline, contraoted,
dense, up to over 30 cni: by 10-13 cm. ; atches more or less whorled, often
muany Lo a whorl, erect, the loneer slichtly arching. rather robust, like the
branchlets roueh to spinulously ciliolase upwards and softly cilinte or pubescent
maddition, villous at the base or 12 mm. above it following: |_|_..-!-|;:-,‘_N1] Up to 15
em. dong wnd undivided for 5-75 cm from the hose. Rocemes tough, up to
d-podec] and I8 mm- long, dense, much crowder - joints moderately  slender, up
to over 33 ma. long,  shortly white-cilinte : pedicils similar, 1-27 mm. long.
Sessile spilelet oblong (in flower), at length ovoid or oblong-ovoid, tight or
somewhat inflated. closed, up to 95 mm. long. permanently pale straw-coloured
or reddish ; callus-beard very snort. Involueral glumes equal, papery and trans-
parent throughout'; lower up to 16-nerved with numerous trnpsverse VEINS, very
obscurely keeled upwards or keelless, nerves raised from the baze upwards,
softly pubcscent to almest villous, very imperfectly glabrescent or at length
almost glabrous, hairs white ; upper broad, aboot 13-nerved, very obscurely
keeled upwards, mueh less hairy.  Floral glumes conspicuously cilinte ; lower
broad-elliptic. 53 mm. long';  upper broad-ovate, entire and awnless or shortly
2-lobed, with a muero or an awn up to 63 (rarely 106) mm. long, usunally
slightly bent and hardly twisted. Lodicules densely eilinte. Grain completely
enclosed by the glumes or partly exposed by their breaking up, obovate to
orbicular-oboviite in outline, compressed, biconvex, dull white or orange ;
eipbryo-muark faint. elliptic, stightly exceeding the middle of the grain.  Pedicelled
spikelet nenter, reduced to the involucral glumes, persistent, linear or linear-
lanceolate, acute pale straw-coloured or reddish. 63-8'5 mm. long, lower 11-13-,
upper S-nerved, shorter.

Listribntion ; Nileland of tropical Africa.  Also known from India.

* 6. Sorghum cernuum, Host. Gram: Avstr. iv, . 3 Reichb. le. FL. Germ, {1845.)
L 80, fig. 466 Stapfin Fl. Trop. Afr. ix, 136—Holews Sorghuom, Linn, Sp.
Ploed. 1, U7 (parfim) : Mant. i, 300.—8. Dore, Miez in Act. Helv. viii
(1777): 125, t 4 fig. 3—H cermwns, Ard. in Saggi sc. e lett. Acad. Padova i,
128, t dii. fig. 1 and 2—&. compactus, Lam. Encyel. iii, 140.— Andropogon
compactxs, Brot Fl. Lus i, 88— 4. eermuns, Roxb. FI Ind. i, 273.— .1, Sorghum
var. cermnns, Koern. in Keern. & Wern. Handb: Getreideh. 1, 314.— 4. Sorghiom
subsp. safizus, var. ceérnuns, Hack. in Monogr. Androp. 515.

Leseriplion : An annual- Culms stout, 3-4 ni. high and more: 20-30:-noded.
Leaf-sheaths minutely pubescent at the nodes; ligules very short, densely
ciliate from the back; blades linear-lanceclate. over 50 cm. by G cm., pale
green, pubescent to tomentase inside above the ligule and outside at the junction
with the sheath. Panicle eréct or recurved, oveid to oblong, very compact or

"=
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A SPORTING TRIP TO BRITISH SOMALILAND. 1924

W. Dorpansine

:I. With & .ll-nl-n'.' fes J

who is aceustomed to shooting under

i o ’ v
ah NiIsELOni (% B T

Indian l.'.|i|-.::;l.i.,.-.'.'.~, Wi 3
whicli is the nen-existence of the ‘hloelk )
a0 the

vhere the cost of a license is

1y differences and not the least amongr
¥Oouane
whole country 15 open

restdent of Aden, for the sum of Rs.

ta yvou, while if vou come from elsey
increased to. Rs, 300.

In Somaliland you cover big distances and must be entirely sclf-
contained as regards transport, provisions and water, once the
mam road which connects Berbera, Sheikh and Hargeisa is left
Lehind, for it is possible to travel for many days without meecting

human bemng.  Morcover there are only three scrviceable rest
houses in the country and these, including the new one at Berbera,
are all situated on the main road.  Shops are only to be found at
Berbera, Sheikh, Burao and -Hargeisa. On one oceasion we sent
a runner lifty miles for eges and he returned with one !

Perhaps the greatest obstacle which the traveller has to face is
the lack of water. The rainfall is more than sufficient, but as the
soil is gravel all the water rapidly disappears and then can only
Le found at the regular water holes, Not only does this increase
the caravan, but it limits the marches as a fresh water hole must
b reached before the supply  carried from the last one is finished.

The geography of Somaliland can be described broadly as
follows :—From a coastal strip of desert the Golis and Asser
Ranges rise step by step to a height of 5,000 ft. Thence the great
waterless pliteau, which is an eastern outerop of the Abyssinian
highland stretches inland, a waste of grasslands and thern bush.

It was on July 4, 1926 and with the sun already low above the
distant mountains, that 1 first sighted Berbera. 11 was a remark-
able picture.  An oasis of white houses and palm trees, around
which the coastal desert appeared, deep gold against the blue and
white of the sea.

It was already dark before we had taken all our possessions
from the little Cowasjee steamer and been rowed ashore, 50, as
it was clearly impossible to continue the journey 1o Sheikh on that
day, we occupicd quarters in Berbern, which had kindly been set
aside for us. A night in Berbera during the Kharif season is no
joke and we hastened our preparations on the next day so as to
be seross the desert strip before this wind began to operate.  From
a local merchant we hired two ancient Ford busses into which
we put our tents, bedding, cooking pots, water carriers, provisions,
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servants and finally ourselves. Much o our surprise these machines
ploughed through the heavy sand at o reasonable speed, until
about five miles outside Berbera we struck the foothills and the
metalled road.

The [oothills were bare and  burnt-up and  only ot the
regrilar t|~|'lli|'|;_|r ]1|.'|1':_.- was  Lhere any .Li'!gn of life, human or
animal.  To this statement 1 make one exception and that, about
hall-way between Berbera and Sheikh.  Here my companion B—
drew my attention te a small herd of gazelle which resembled the
Chinkara of India. We recognized them as being Pelzehm's
Gazelle, the Lowland Dhero of Somaliland, which are different
from their highland relations the Spelke's Gazelle in that the latter
have very definite black markings on their sides and alse a bagpgy
protrusion on the nose which they can inflate 1o a great size.
They do not do this under the influence of lear and 1 believe the
cause is entirelv sexual.  In all other respects both these animals
are the counterparis of the Arablan Gagzelle and the Chinkara of
India. As we expected to meet other vepresentatives of this species
we did not get out to shoot, but afterwards we discovered that they
only inhabit the lower foothills and we only once came across them
again.

After three hours we sighted the main bluff of the Golis Range
which rises 2,000 feet sheer above a level stretch in the foothills
and is the final ‘step’ up Lo the great plateau above., The road
climbed a re-entrant in this bluff and after many bends and curves
had been negotiated we could at fast see the white houses of the
little settlement of Sheikh across an open grassy plain.

It was ar Sheikh that we were 1o engage our caravan, which
would have been a lengthy business had not a kind friend already
done most of the work lor us, According to our reckoning we
required ten camels at one rupee per march and four annas when
stationary. We alierwards discovered that we had over-estimated
the provisions required and could have managed with at least one
camel less.  These camels had three men and one woman with
them as drivers.

We then engaged our hunters. B— had a Somali called Aden
and a Midgan Jama, who had worked together very successfully
on many previous trips.  Aden spoke a little English and made an
excellent foreman to the whole outfit, while Jama the Midgan as
well as being an excellent hunter could speak and understand
English, Arabic and Urdo, which he had acquired from the Pathan
prderlies of a former master, as well as his own language. In
adedition he was somcthing of a handy man and was by far the
mosi uselul servant we had.

These Midgans belong to an outeast tribe, wham the Somalis
will not recognize.  They depend for their livelihood on the use of
their hunting dogs and are probably unequalled in the world as
animal trackers. [t would be interesting 1o see one of them following
an animal with & Bhil of India over ground which was strange 1o
both.  The only times [ have seen Indians trying to track seriously
WErE, I one case H;{t:r tracks a1 few hn!.":: old, and in the other
those of a wounded panther which had passed a few minutes
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before them. On each oceasion they were painfully slow and lost
the tracks as soon as they left the river bed.

I had a Somali chief bunter pamed Chama, who had expericnce
of |!Itljl[i.l'l__1.," in Nairab, _1|.|_|_'|. saimin and the Sodan as well as his own
country. My second hunter could understand no known language
though I tried him in Eoglish, Urdu and Arabic, nor was he
particularly adept at understanding signs, otherwise he was a
good worker,

Having s iese two important dems, it now remained to

colléct o cook boy and rwo bovs who would act as assistant bearers
and the choice of these was left entirely with our own servants.
I muost =ayv that | have never been so well served as T was by these

ene wias mote than ready to exceed his proper
put hunting and in camp. So, the came] drivers
uzed as assistant hunters and the hunters would always
give 1l in the work of the camp, so that the speed attained in
pitching and striking camp and preparing meals was prodigious.
With the cxception of the camel drivers all the Somalis were
ationed by us at the daily rate of 1 1b. of dates, 1 1b. of rice,
and ] 1b. of ghee. Also, of course, they always got their share
of meat when there was sufficient.

On the advice of friends who had shot in Semaliland before, we
had already mapped out a route and this was based on the localities
in which the various animals were to be found : elephant and rhino
are not on the Somali license. OFf the great cats, lion and leopard
follow the flocks of the nomadic Semal and can only be located
in the first place by the reports of anvone who is met with on the
road and their discovery is a matter of some difficulty. In the
case of leopard the chances of news are further limited, because
Being vermin, the natives are allowed to shoot them and they can
sell the skins for a handsome price.  Cheetah on the other hand,
not heing molester of eattle, must be Jeft entirely to chance.

Somaliland has a great varicty of antelopes of which the king
is the Greater Kudu, who grazes on the rocly hills of the Golis
Range and rarely comes into the open plain. His cousin the
Lesser Kudu lives on the aloe bush which is found in the foothills
just below the main Golis bluff. Hargeisa District has been closed
to both these species owing to rinderpest and when this protection
is removed the great hunting ground for Kudu will be the Asser
and not the Golis Range. The little antelopes, Klipspringer and
Reira inhabit much the same country as the Greater Kudu. The
Beira favours particularly some wvery stony flat-topped hills in the
Asser Range.

Upland Dhero (Speke's Gazelle) and Aoul (Soemmering’s Gazelle)
inhabit the open grassy places of the plateau and are often found
grazing together, while Lowland Dhero live entirely in the foot-
hills.  Gerenuk (Waller's Gazelle) are to be found in almnst any
bush country and are particularly addicted to country intersected
by small hollows and nullahs. The largest heads helong to the
faothills, the upland variety being shorter and thicker. Orvx and
Swayne's Hartebeest inhabit the open stretches towards the
Abyssinian border, though Hartebeest are now rare except in

' 9




02 JOURNAL, BOMEAY NATURAL HIST. SOCIETY, Vol. XXXII

special localities, The Dib-a-Tag, a very rarc beast lives in the
surrounding bush and tall grass country, where also single male
Oryvx are found.

Finally the Dik-Dik, the smallest of antelopes are common Lo
all bush country. Birds and hares and other exclusively ‘pot’
game keep to the neighbourhood of water and can usually he got
within easy reach of camp.

Taking all this into consideration our plan was to travel along
the top of the Golis as Fnr as Hargeisa, picking up anything we
could on the wayv. From Hargeisa we were to make a short
journey into the waterless country of the plateau for Oryx and
Hartebeest and then back along the oot of the Golis bluff for
Greater and Lesser Kudu, Here also was the most likely country
for lien and leopard.

The first march along the Golis was a short one in order to
allow the earavan to settle down and except that we heard the
sharp dog-like bark of baboons, the whole country scemed lifeless.
We ecamped that night away from water eight miles outside Sheikh.
We were off carly in the morning and were at the watering place
of Halo |r_1. micday, having collected one ]ﬂip-ipl'in;:u'r on the way.
The Klipspringer is a pretty little beast standing about two feet
at the shoulder with short straight horns and a very bristly coat.
The Somalis call him Allacout and as we knew him only by his
Duteh name there was some discussion before we identified him.

In this wav we proceeded to the village of Adadleh, half-way
between Sheikh and Hargeisa. A start was usually made at six in
the morning and after the next meeting place with the caravan had
heen arranged, wet set out in different directions in search of game,
usually taking the caravan route as a dividing line. From the
stony hills around Halo we crossed the open plain and after this
we struck the belt of hush round Adadleh, which we reached on
the ffth day, having enly collected the Klipspringer and three
Dhero on the way, The country was uninhabited and we struck
no encampments though we passed two or three caravans on the
move, one of which gave us a false alarm of leopard which delayed
us two hours.

This was mv first experience of the African bush and 1 was
struck immediately by the far greater variety of colouring and
species than is seen in the Indian jungle. This was particularly
noticeable in the ease of birds and insects. Here were parrots,
weaver hirds, the great black and white horn-bill, the Kurria
Plover with his white body and long red legs and painted starlings
of every variety. One little fellow who reminded us of the Indian
Mvna was always round the camp. He had a gold breast and
his wings were blue.

The Somalis have an ingenious scheme for catching birds alive.
A succulent piece of corn is used as a hait and round this is
concealed in the grass a wide slip knot. The bird descends and
seratches for the corn, so tightening the knot round his leg.

There are three Somali insects, the memory of which will always
be with me. The first are the huge centiperdes which gave me
many alarms until 1 was assured that they were harmless. The
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second are the ants which disfigure the landscape with their build-
ing operations, many of their houses standing ten feet above the
ground. The third are the ticks which cling to the legs, above
the puttees and a number of which must be removed aiter every
march. Fortunately we were not visited by the hard tick who is
a carrier of relapsing fever. In addition there were insects of
every kind and colour.

At Adadlah, Gerenuk were plentiful but shy, and we spent the
next two days chasing this giraffe-like beast, which with its
ungainly trot, absurd neck and the forward curve of the horns, is
absolutely unlike any of the other Somali antelopes. ! had come
to the end of an unsuccessful chase alter a Gerenuk and it was
almost dark, when | saw for the first time a striped hyena. In
the failing light he looked such an imposing beast that 1 would
have shot at him had not he had the luck to walk behind a tree
and then, alarmed by our presence, glide silently away. It was
at Adadleh too that B— had our only experience of Aardwolf
(Proteles cristatus, Sparrm.) The name ‘Earth Wolf" is deceptive
as this animal is no wolf at all. He lives underground, is of a
reddish-brown colour and stands about 18" from the ground.

Before leaving Adadleh, we made two additions Lo the caravan.
The first was one, Hasan, nicknamed the Waraba (Hyena) a
waster and the wgliest man 1 have ever seen. He remained with
us for the rest of the journey doing odd jobs for his keep and
conténted to receive no pay. He afterwards proved quite useful
to us. The second addition was yet another baggage camel upon
which [ rode the rest of the way to Hargeisa as [ had a slight
sprain in the ankle. 1 was not sorry to say good-bye to this beast,
for sitting on his back propped up by two tents for a mile was
infinitely worse than walking two.

Beyond the bush country of Adadleh was the Goriale Plain,
across which it took us two days to march. Here we made our
first acquaintance with Aoul (Gasella soemmeringi), a beast of about
the size of an Indian Black-buck, though much more heavily built
and very slow and clumsy in his movements. The horns of the
Aoul curve inwards at the top and sometimes measure 20%. B—
came back to camp with one on the first day and on the second
I spied from the top of my camel a fat old Aoul grazing with two
Dhero does. 1 dismounted and approached him at a somewhat
deliberate pace and he watched me quite unmoved. When we
afterwards measured his horns we found them to be 173"

On the same day B— brought back two Goli Warabas or Black-
eared foxes. These beasts had always been something of a mystery
to us. When my ankle had Grst given trouble at Adadleh, | had
amused mysclf in the evenings by siiting up over a piece of meat
at sundown in the hope of shooting one. 1 only succeeded in
getting two jackals, which the Somalis call ‘Fockus’ and it was
the mention of this name that had made me expect to see Black-
eared fox. In the end [ was told that Goli Warabas do not eat
meat, which surprised me as they certainly have the head and teeth
of the fox. Another peculiar thing we noliced about the Goli
Waraba was that the plateau variety seem to be a different breed
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to those in the fvothills, and in spite of the hotter climate the
latter have the heavier coats.

We were now in bush country again near the watening place
of Badalwanak., Our next march should have brought us
Hlargeisa had we not been the victims of a most peculiar
occurrence. 1t had been raining during the morning in the hills
which flanked our route and we were proceeding cheerlully with
the caravan under the perfect blue sky, when we noticed thar the
ground underfoot was becoming sodden and in a few minutes the
country was changed from a hard sandy surlace mmto a marsh.
Of course the camels couid nol proceed so we had 1o spend the
night on the nearest high ground., In the morning it was dry
enough to march inte Hargeisa which we reached before
midclay,

Hargeisa is the serai of the Abyssinian trading ecaravans. It
has a small LEnglish population which at that time included the
District Commissioner, the Medical Oflicer, the Police Oiflicer and
the Headguarters of one company of the Camel Corps. Here we
spent two days in orcder to replenish siores and make preparations
for the journey to the Seila Ban Plain. We were able 1o borrow
six more water tanks which with the two we already carried gave
us a total of one bundred and twenty gallons,

We cut down the number of our followers by two, but added one
man with local knowledge who was to act as a guide, also |
exchanged my camel for a country pony and though the necessity
of taking him was a drain on our resources, these ponies can work
on very little moisture and are far more manageable than a bagpage
camel. At Hargeisa 1 was given the opportunity of playing a
game of polo on them. 1 ride 13 stone {4 lbs., but they can carry
heavier men than I with the greatest case and turn remarkably
quickly.

The road to the Secila Ban Plain took us through thorn bush and
fields of yellow and red orchids. On the lirst day we reached camp
vin a storm which, though unpleasant at the time, gave us three
hours of rain and h[lled water holes which would ordinarily have
been dry.  This to some extent solved our water problem, as the
pony could be led to water and the used tanks could be refilled.
The Somalis are notoriously lavish with water and even when the
strictest guard is kept over it will aways find a way lo waste
some, which, censidering the conditions they have always had to
face it is surprising.

We were out early on the second day in search of Oryx and
after about an hour's walk I struck a large Somali Karria (encamp-
ment) where | waited while my hunters asked for news.

These encampments are completely surrounded by a fence of
bushes called a Zareba and inside are similarly divided into pens
for sheep and cattle, two or three main roads and a space of about
four vards round the circumference into which the camels are led
at night. !

These can be erected in a very short time with the aid of short
sticks crooked at one end and forked at the other.

The crook is used for pulling the bushes up and the fork for




Journ., Bombay Mat. Hist. See

B, A Kurrfo WATERING, ALLADIEH.

Capd, Ross furst,

fi. LEsser KUnu (Siregsiceros fmberbis Bly.)



Journ., Bombay Mat, Hist. Soc.

% .

o e ‘i
sl ¥ L

Capdy RNosz Howrst

By conrlesy
SOEMMERING'S CAYPILE (Gasrlla ':::I:'.l.?.'.l.l.-.-_'.-.r'.';;l‘-.l': CRETSCIHM.)

7. YAOTE? cR

8. Orvx (Orpa beise, Rupp )



i—

A SPORTING TRIP TO BRITISH SOMALILAND 305

pushing them into position. When the tribe leaves the neighbour-
hood the old camp 15 left }-1_.,|||_{|]|_15 ancd these are 1o be seen all
over Somaliland.

At this encampment | had my first deink of camel's milk out of
a wooden bowl, 1 found it creamy and most nourishing. | also
pimtt‘.ugmp[md a Somall woman eying a child slung in a cloth on
her back. The Somalis both women and men are ustally of good
physique and are often remarkably handsome, of which fact they
are well aware, for a vainer race it would be hard to imagine.
They arc clean, and al intecvals of obout o week the men wash
their hair with a sort of vellow plaster. Their dress consists of a
sheet and they generally go barcheaded WECYOne et
with on the road cavries arms, either an antiquated
of spears or club with an Oryx-hide shield. They are great
fighters and will always join in anyone's abble i they think
they can get a good light out of it

Soon after leaving the encampment which caused this diversion,
we found fresh Orvx racks and within an hour 1 had ot a fine
male Orvx, The Oryx stands about the same height as a bull,
has massive shoulders, is grey in colour with very noticeable black
markings on the face. His cumbrous bovine appearance gives one
the impression of great strength and endurance while his horns
are straight and Dbusiness-like.

It was late in the afternoon before B— reached camp and he told
me he had followed the same Oryx tracks as I, and that seeing
our footmarks had changed his direction.  After an  unceventful
morning he had decided 1o make for camp and when he had tramped
steadily for some way he thought he recognized a water pool
which he had seen before, he marked this with his stick. Within
an hour he was back at the same pool again. It was a dull day
so he did not have the sun 1o help him. However he struck out
in what he thought to be the right direction and it was many hours
before he found a wandering Somali who guoided him back to camp
without hesitating once on the way.

The Somali bush on a dull day is most dangerous as it is com-
pletely featureless, the field of view is rarely more than a hundred
vards and above all it is waterless. There are many cases on
record of noviees being ‘bushed', but that this should happen to
two Somali hunters conducting an Englishman surprised us.

Our next march led us to the edge of the plain.  We made our
camp (round which we built a complete Zareba) some two miles
inside the bush in order o get shelter from the Kharif wind and
a very charming little camp it was too. Here above all other
places we felt entirely cut off from the human race with nothing
but the bush and plain with their wild inmates around us.

It was on this day that | crawled up behind a bush to within
twenty yards of an Orys who was taking his afterncon siesta,
I was so startled by his magnificent appearance at this close range,
that 1 quite forgot to shoot and | watched him scramble ponder-
ously to his feet and away !

The story of my second Oryx is not creditable. [ wounded
the animal rather too far forward and in owur anxiety not to lose

Mearh

or @& couple
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sight of him again, we followed him as fast as we could run.
After a disgraceful fusilade | brought him down and then feeling
in the pocket of my woollen walsicoat for more ammunition was
horrificd to discover that it had dropped out and my stupid second
hunter, who was |'|||Iu1.w\'i|s117;1 il not retrieved i, so there | was
with a wounded Oryx on my hands and not a round of amununition
within five miles. After a f(ruitless search for the ammunition we
went up to have o look at the Gryx,  He was guite alive hut could
not move. At last we resorted o a desperate remedy, placing a
log of wood between his horos we twisted them until his neck was
in a suitable position for the halal and though we accomplished
this in the end he gave the theee of us all we could manage and
I learnt my lesson never to carry all my ammunition in one pocket.

Perhaps the best day of all was the one spent on the plain itself.
There with an uninterrupted held of view of something like twenty
miles, we could see great herds of Aoul probably totalling ever
3,000 grazing beside herds of Orvx and far away to the south
was the thin black line of the bush country on the Abyssinian
border. We were disappointed at the absence of Hartebeeste and
though B— got to within 300 yards of a male Ostrich the wind was
too high to fire at anything but a certainty,  Directly he became
aware of our presence he made ofl at a great speed, dodging from
side to side and looking like a bush on stilts. Here too B— saw
a baby Acul being chased by a hunting dog. The dog, by good
stalking had got up wind of him and the little Aoul only just reached
his family in time.

Having shot our allowance just as the waler was running short,
we returned to Hargeisa. Oryx meat is a great delicacy for the
Somalis and the total amount of meat bronght back to camp
during this week must have been 400 Ibs., vet when we asked
for Orvx meat again in Hargeisa we were told that the Sahibs
had eaten it all!

On our second visit to Hargeisa we were given the privilege of
attending the court and were struck by the number of trivial matters
which were brought up.  One man complained that his son aged
fifteen had been stealing the milk, another that his brother had
hit him over the head with a club,  All this goes to show that the
Somali prefers British arbitration to his own methods,

Somaliland being a Protectorate is governed by Somali law, not
British. Somali law has the peculiarity that capital punishment
does not exist. The penalty for manslaughter, whether accidental
or not, is the presentation of one hundred camels from the tribe
of the offender to the tribe of the victim. This queer survival of
inter-tribal law would have meant that had 1 accidentally killed
a hunter, | should have been fined one hundred camels or 3,000
rupees.

We were now in two minds whether to strike west from
Hargeisa as far as the Abyssinian border in hope of getting
Hartebeeste or reserve the whole of our remaining time for the
Guban route, below the Golis bluff. Circumstances led us to take
a middle course which we bitterly regretted. This course was to
strike north-west from Hargeisa to a place called Ged-ka-Debkaleh,
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where we had heard that there were leopard, and thence join the
Guban route at the foor of the Asser Hills., A1 Ged-ka-Debkaleh
we found a huge fig tree which covered our whele camp. Of
course there were no leopard there, so having disposed of the
Iast Gerenok on our license, we had 1o content ourselves with
ﬁ]lunling ﬁik-l!i!c ,'II'||: ame |p:.|1|:-c ]'“r Lhe |‘r|.~‘..

These did not fail us and we eollected quite 2 number of species
including Quail, Ball-throated Francolin, Partridge and Lesser
Bustard and thoueh we saw Greater Bustard and Guinea Fowl the
moment was : ne for shooting them. The Dik-Dik
is a tiny antelop o it he has a beautiful
soft coat which is much in demand for ladies’ gloves,

We now had a march of over thirly miles across waterless

O

4!

than a hare, n

Ty

country to reach Jalelo on the main Guban route and as we had
no man who had been (his way hefore, Hasan, the Waraba, was
taken on the strength in the capacity of guide. The direction of
Jalelo was nearly due cast and on the first day he took us north.
Luckily we found water and camped by it for the night. We were
taking our usual evening walk in search of birds when we
encountered a large male Wart Hog, who appeared 1o be eveing
us in an aggressive manner, in fact he cven advanced towards us.
We had only one shot gun between us and B— slipped a round
of lethel into it and fired. The ball went over hiz head, and the
Wart Hog turned and trotted slowly awav keeping his tail erect
and completelv unconcerned. [ afterwards shot one of these
beasts who behaved in exactly the same wav. [ do not think they
do this with any idea of attacking a man, but sianding in no
particular awe of him, as they are absolutely sale from the Somalis,
they approach merely to satisfv their curiosity. They differ from
the Indian boar in that their long tusks are the upper and not the
lower ones. T eould never imagine one of them attacking the line
of beaters and horses unprovoked, as 1 have seen an Indian boar
do and I think the country in which they are found would make
it impo=sible to hunt them on horseback.

We started at 6 a.m. on the next dav and Hasan, the Waraba,
completely led us astray. He could march in no particular dircetion
for any time and at last we had to take control and set a course
by the sun and we did not reach Jalelo until seven in the evening.

This was the second time that our hunters had lost us and yet
in country which they know they can guide you back to camp in
the mpost infallible manner. [ can only think that they do not
guide themselves as we do by sense of direction and the position
of the sun, but from long experience have learnt to remember
features in the bush which escape us altogether.

After this march we decided to have a day of rest at Jalelo. In
the evening it began to thunder and rain, so we had dinner in our
tents. Presently we heard the roar of water outside and ran out
to see by the Aashes of lightning that the river bed was a raging
torrent some 300 vards wide. It must have risen eight feet in a
few minutes. Soon the water covered our feet, then coming in
from another direction put out the fires and swept into the tents.
Boots and hoxes of provisions were floating about evervwhere,
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A trap of branches was quickly made, the tents were struck and
evervthing was carried up the hill.  Only one person remained
1,]11]1;_- unmoved during the whole proceeding and that was the
conk hu}, who, silting on a shght eminence, continued 1o bake
to-morrow's bread until the flood had subsided from around him.

The spate had not sufficiently subsided by the morning to allow
us to move and it was not until the third morning after our arrival
at Jalelo that we started our next march to Argan. After the
spate the servants took the opportunity of asking for a rupee each
‘to give 1o the Bishop at the coffes shop' as a thanksgiving for
their deliverance. Needless to say this was not granted. The
Somali coffee shop is not as its name si s, a place where
coffee may be boughz, but it is vsually a rickety house of branches
near @ water hole where those who come to draw water from the
neighbouring Karrias, may sit down and exchange news,

We had not proceeded far on the Argan road before we saw
leopard tracks in a river bed, so decided to camp the night by
some water, which was nearby and in the meantime to send out
men in all directions for news. We heard that the leopard had
visited a Karria about three miles away ‘and we reached this place
before dark.

The Semali method of shooting leopard is to tie up a goat out-
sidle the Zareba at night with a rifle hole within two yards of him.
The leopard attracted by his cries pounces on the goat right under
the muezle of the rifle. Only of course it is not nearly so simple
as all that. For one thing the leopard are wily and will smell a
rat if there is any flaw in the preparations, and for another thing
the hvenas are a perfect plague and must be driven off silently
by the hunter with a spear. Added to this, on a dark night, it
is not easy to distinguish through a small hole with the eye, a
rifle’s length behind, which is a leopard and which a hyena. On
this occasion the hvenas were particularly numerous and no leopard
appeared and although we laid this {rap several times during the
return journey it was never successful,

Argan is an attractive spot. The banks of the river bed are
covered with bullrushes and date bushes. Here [ tried to
photagraph some baboons, but they seemed so annoyed at my
intrusion that 1 took the exposure at too long a range and the
result was unsatisfactorv.  Another peculiar little beast which we
saw bere was the Rock Rabbit. He appeared to be about the size
of a rabbit without the long ears and this made his head seem
very round.

At Argan we got rumours of lion and again sent our hunters
out into the country for news. Hasan, the Waraba, returned to
say that he had seen the tracks of a female and two cubs five
days old at a pool some way up stream and we set out in this
direction on the next morning. We soon found tracks of the
previous evening and followed them through the most forbidding
Inoking rocky outcrops of the hills.  Unfortunately the lady had
not killed during the night, so she did not lie up anywhere; at one
point we saw the marks of her having attacked a Wart Hog,
There had been a scuffle, but the Wart Hog had undoubtedly made
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his escape. It was not until alier darck that we reached camp 1o
hear that & male lon el kiled o camel five miles away in the
opposite direction and that the news il come intoo late 1o reach
s,

The difference in the metics psed on the Somali lon and the
Indian riger are great.  There is no guestion ol sitling up in a
machaan after dark as the lon racely returns 1o his kill, though
he is sometimes caughl by e same feap as is used for leopaed,
In Somaliland also the only beaters available are drwn from vour
own personnel and roeely number more than Gve, LIH”’“_\' the
lion is tracked to wherever he is sleeping off the elfects of his feed
antd if the hush is thick voun maneuvee o ger down wind whil
the hunters ﬁi‘q- ihe £rass on the |‘:.'|'||'||,h:.:_1_' siele .'.nd I st e
shot on foot as he emerges. there being no tree capable of holding
a machaan,

The next morning we were out al the pool ,'I,:'T::IiH, but saw nno
new tracks. Attracted by the gathering of vultures we visited o
Karria to find that a camel had cied {rom natural causes and that
the Somalis were eating the lesh almost hot off the beast,  Leaving
this rather unpleasant scene, we crossed a col into another valley
and here B— shot a Beira with a head of 41%. The Beira
(Dorcatragus melanotis) is rather bigger than a Klipspringer. His
French grev colour makes him very difficult 1o pick out on the
hillside. His ears are huge and in proportion to his body and his
feet are rounded at the bottom in a peculiar manner,

As our time was now getling short, we had to leave Argan
Lehind us and start the next march to Mandera. At this place we
had our first dealings with Lesser Kudu, which lives in the
very thick bush just below the Golis blufl.  Like the Beira he has
huge cars and when disturbed bolts away at a great speed, making
it very difficult to shoot him.

My two hunters were once following the tracks of a Lesser
Kudu and [ was walking behind them, when [ suddenly saw the
head and neck of the Lesser Kudu above a bush a few yards away.
He was watching the movements of the hunters with the greatest
interest and they had walked right past him.  Directly he saw that
he was detected he made off like a streak. Between Sheikh and
Mandera we each got our allowance of Lesser Kudu, but not with-
out many failures.  He is a beautiful antelope with his spiral horns
and striped body and is well worth the trouble and expenditure of
shirts torn by the very thorny bush.

On the hills above Manders [ chased a fine Greater Kudu bull
for eleven hours on one day and twelve on the nest and only
got three glimpses of him.  On the last occasion I determined to
fire at any reasonable range. [ got one at 300 vards with a cross
wind and only scratched him on the back of the leg and though
[ followed him all that day, I failed to come up with him again,
but as he climbed three large hills, I hope he is alive to this day.
The specimen [ afterwards shot not far from Sheikh was not to
be compared with this one.

On the way to Lower Sheikh we passed mica deposits in the
hills and took seeds of various plants including sweet peas and

10
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castor-oil plant.  Our hunters collected honey. There we paid oft
our followers. The whole cost of two months was about Rs. 1,200
each and this included liberal tips. Most of the provisions which
we took were unused and we only opened two tins of sausages
during the whole period and that was when we were following
lion at Argan. Our bag included one Great Kudu, four Lesser
Kudu, one Beira, two Klipspringer, four Oryx, four Aoul, six
Gerenuk, fve Speke's Gazelle, one Pelzehm’s Gazelle, filteen Dik-
Dik, one Wart Hog, three Black-cared Fox and with game birds
and hares numbered about 112 head.

We were preparing for our departure at Berbera when we were
surprised to see Hasan the Waraba whom we had left at Sheikh,
the possessor of only a waist band and a talisman. He was now
dressed in a brand new sheet, the ample folds of which covered
his whole body and round his waist was tied a coloured eloth,

O
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Part XXVIII
( W5ith thiee plafes.)
{ Continned From page 859 of Pol. XXXT)
Geaus—RumNocvria Hamb, cond.

@ Rulnocypha ignfpennis, Selys, Bull. Acad. Belg. (2) =lvii. p. (1879) ; wWill,
Proc. U. S. Nat. Mus., vol. =xxviii, pp, 173, 179=1%1 (1904) ; Laid,
Rep. Ind. Mus, p. 35 wvol. =il (1817} ; Kirby, Cat. Odon. p. 113
{1890].
Male. Abdomen 22 mm. Hindwiag 22 mm.

Head. Labium black ; labrum black, unmarked in adults, with two oval
bluish spots in tenerals ; face glossy Llack, upper part of head velvely black
with a small oval orange spot on the outer side of each posterlor ocellus and o
small ronnded postocular spot on each =ide of occiput, At rear of latler, and
midway between these two spots, o small linear orange spot.

Prothorax velvety black with a small median orange spot on the hinder part
of median lobe and a long lateral spot of pale bloe or yellowish on each side.

Thorax velvety black marked with oranpe as foliows:—a tiny upper ante-
L numeral spot, a fine linear posthumeral stripe broadly broken above, Incomplete
below, a short linear spot on the upper part of the frst lateral suture, and an
elongate oblique lateral orange stripe on the lower part of thorax, broadly
broken in two by the anterior border of metepimeron. :

Legs black, the hinder pairs of tibine not pulverulent on the inner side as in
most other species.

Wings semiopague from node to apices, this area dark brown by transmitted
light, brilliant Hery coppery by refiected light. The hinder pair with two rows
of vitreons spots which vary in tint from mother-of-pearl to palest peach-blossom
pink or pale blue. The most bazal spot about 14 cells long, one cell-row wide,
begins about six cells proximal to the node and ends distad about two to four
postnodal cells beyond the node, lying between M4 and Kiv 4 7,

The ouler row consisting of three long stripes similarly coleured, the costal
one rather the longest of the three, the posterior slightly the_shcrrtest_, the. costal
- one lving between SR and Kiii, about 26 cellslong; the middle stripe between

the same nervures as the basal spot, about 22 cells long, one cell wide
proximad, three distad ; the hinder stripe 15 cells long, lying between Cni,
and M. - L

Pterostigma dark yellowish brown framed in biack and with inner third the
same colour. Ipner hyalioe areas of wings tinted with pale vellow ; 16 to 18
antenodal nervires ; discoidal cells traversed 3 to 4 times ; petiolation begins
rather nearer the level of the proximal antenodal than the level of are.,

Abdomen black or steely blue, marked on the sides of the first two segments
only, with a large orange =pot on segment 1 and a tiny apical spot on segment
2, Teneral specimens are marked very nearly as in the female described below.

. Anal appendages black, shaped as for cnneala.

Female. Abdomen 21 mm. Hindwing 28 mm.

Head black spotted with yellow or orange as follows 1~ The base of the labium
and a spot on each lateral lobe, a broud oval spot on each side the base of
labrum, the mandibles broadly, a large spot on each cheek aad the basal joints
of antennae, a tiny spot on each side of epistome, n large broadly oval trans-
verse spot on each side of frons, with a smaller spot just behind each, a rounded

on each side of the anterior ocellus and lastly the same spots as io the male

Prothorax black with bright yellow markings as follows:—A fine medial
niiddorsal line running from the posterior lobe to anterior end, the marginal
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erest of the posterior lobe and an inward profongation fram this, 4 very large
bell-shaped spot on the sides of the middle lobe,

Thorax velvety black, marked as for the male but more broadly soe, the
obligue lnteral stripe extending the whole length of thorax, and broken in three
places by the lateral and humeral sutures, ) q

The hitmeral spot linear and, after o short interval, continued as & fine stripe
to anterior end of thorax; the posthumeral stripe complete.  Beneath, two
larie orange spots at hinder area of thorax,

Leews black, the flexor surfaces of Temora slightly but distinetly pulverulenl.

The middor=al carina and midline of antealar sinus Goely yellow.

Wings hyaline, palely enfumed greenish vellow. Perostigma as for male
antenodsl nervune: abont 20 in number,

Abdomen Black marked with vellow or ochreous as follows :—Segment 1 with
a large lateral spot, 2to 4 with an apieo-lateral spot and a linear spot nearly
confleent with it. lenothening to a stripe on ments 3and 13 lastly segments
5and 6 with & vestigial apleolatéral spot,  Anal appendages and vulvar senle
a= for enncalin.

Distribution.  Assam and L
founed it guite commaon ol
The Selysian Lype come
The specimen described
male of this species, and §

T'he species 15 ¢
which has the sam
spots much shorter

T, Bainbrigge Fletcher has
ng September. 10 November.,
istrict, and is now in the Brussels Museum.
veon [rom Burma is undoubtedly a teneral
1 nly record from Burma.

s distingaished from all others save frimacrlale
o, bt which is smaller and has the vitreous
¢, . Cufgipennis from Siam has similarly
coloured wiags, but broader and the thorax bears a coloured
mesothoracic triangle. ouriog of the wings of these three handsome
insects reminds one strongly of the gorpeous fiery Indian sunseis and is
unexampled in nature.

Rhinocypha trimaculata, Selve, Syn. Cal. p. 62 (1853) ; 1d. Mon. Calap. p. 211
(1854) ; Laid. Ree. Ind. Mus., vol. xili, p. 35 (1817); Kirby, Cat.
Odon., p. 113 (1890].

Male. Abdomien 18 mm. Hindwing 22 mm.

Head wvelvety black, labium and labruom unmarked, vertex and oceipul
marked as for feefpennis, viz.,—a reniform apot on the ooter side of ench
hinder ocellus and a small round postocular spot behind each, with an clongate
small spot between them on hinder border of oeciput,

Prothorax velvety biack, quite unmarked.

Thorax glossy black marked with bright vellow, bluish gpreen or blue aceord-
ing to the age of specimen, a= [ollows:--A tiny upper humeral spot, a fine
linear posthumeral stripe, broken above, a short fine line on upper part of first
lateral snture, an irregular ohlique stripe running the full length of side of
thorax, broken into three spots, one of which occupies the central part of
metepimeron, and another, more elongate, the centre of mesepimeron.,

5 black, not pulvarulent a4 to the tibiae.

Wings fiery coppery red, even more brilliant than in fgafpennis, semiopague
from level of node in hindwings, from slightly distad of that level in the fore
where the costal margin of wing is byaline as far as beyond the pterostigma.
In the hindwing four vitreous spots of the palest iridescent blue or peach-
blossom pink, the palest one of which is about 17 cells long, extends from distal
end of discoidal call to the level of the 3rd postnodal cell, and lies between A4
and A - v, The outerspots consist of o serics of three, all of aboul the same
length, the costal one lying between JAY and A4 and about 13 cells long, the
medial and hinder spots each 10 cells long, the latter lving between Cuii
and A,

Pterostigms blackish brown, clouded with white in it2 outer half in subadults.
Antencdal nervures 15 to 17 in number; discoidal cell traverzsed 2 or 3 times,

Abdomen glossy black with & lateral spical spot on serments 1 and 2.

Anal appendages black, shaped as for genns,

Female. Abdomen 17 mm. Hindwing 23 mm.

Head velvety black marked with paie yvellow as follows :—The base of labium,
which has a greenish tinge, o pair of small basal spots on labrum, the bases of
mandibles broadly, large darker yellow spot on upper surface of rhinarium and
two large cuneiform spots jisst behind it.  The basal segments of antennae, o
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rouided spolin front and on cither side of the anterior ocellus, a small SpoL on
either side of rhinarium and finally the same spots os seen In the male.

Prothorax black with a lige yellow spot on each side of midlobe, & short
medial dorsal line on the posterior lobe and a large spot on each side, low down
near the trochunters. :

Thorax black marked with vellow s follows :—Similar bt larger sputs as
seen in the male, often with a grecnish tinge, and probably bluish during life,
In addition, a long linear atreak oo lower hali of humeral reglon.  Benenath
thorax two broad longitudinal =treaks of ereenish vellow, E“-"t‘.-"n Black o
pruinescent. : . L

Wings deeply enfumed, burnt brown, especially the hinder and towards (he
apices. Pterostipma black, white in its outer hall & 12 antenodal nervares:
discoidal cells traversed twice in all wing=. !

Abdomen black marked with blue, the first seven semments with a lateral
apical spot, the 2od ro 5th with a lateral seripe in ling with but not confluent
with the apical spots.

Anal appendages and vulvar scale black, sl

Distribution, The Selysian tvpes, Lwo m:
The spectes; discovered in 1853, was not
took it in numbers at Cachar, Asfam in &
rernarkably local insect or such & handsome, t
been taken many limes in the intervening 63 years. If |
outshines its' pear reintion igaidennts, from which it % distineoished by its
smaller size and the vitreous spots of hindwing much shorter. The female,
hitherto, uoknown, and described here for the Arst time, i alwo distinguished
by its smaller size and by its blue markings, etc.

Paratypes have been placed in the Britizh Museum.

ped a5 for the genus.

ported as from Thibet,
i antil Mr. Antrim
1921. It must be n
iant insect would have
wossible, its brilliancy

Rhinocypha unimaculata, Selvs. Syn. Cal. p. 61 (18531 ; Id, Mon. Cal. p. 207
(1854} ; Walk., ( Lidellago wnimacnlate) List. Neur, Ins. B, M. iv. p
Gi9, n. 12 (1853) ; Laid. Rec. Ind. Mus., vol. xiii, p. 35 (1917} ; Kirby,
Cat. Odon. p. 113 (1890).

Male. Abdomen 24 mm. Hindwing 27-30 mm.

Head velvety black, the labivm aod labrum unmarked, ronnded spots of
chrone vellow on ench side of ceciput, one on the outer side of cach hinder
ocellus and o central spot on postericr border of oceiput.

Prothorax black with a large irregular yellow spot on each side of middle
lobe, & small linear middorsal spot on the posterior lobe and a narrow vellow
margin to the same lobe laterally.

Thorax glossy black marked with bright vellow lines as follows ;:—A short
oblique linear upper humeral spot, a long aolehumeral line, incomplete above,
markedly angulate below, a fine posthumeral line broken above, 2 short upper
line on the first lateral suture and finally the same broad broken oblique stripe
on lower part of sides of thorax as =zeen in fradpennis and frimacufafe. The
middorsal carina is usually finely mapped out in yvellow, and this may be con-
tinued on Lo the antexlar sinus.

Lews black, the two hinder pairs of femora and tibie densely pruinosed
white with a creamy vellow tinge, .

Wings enfumed brown from slightly distad the level of node in forewings, und
slightly proximad the same level in the hind, where this area is prolonged as o
diffuse tongue in the space between & and K + . This area is also con-
siderably darker in the hindwings, and in both pairs, is of o similar brilliant
fiery coppery red as seen in dgnipeanis and efwacedafa.  In the hindwings. the
middle of thiz coppery area bears a large roughly quadrate vitreons spot which
glows emerald green or peacock blue according to the angle frum which viewed.
1ts inner border is markedly indented, its outer roughly convex, its costal border
is bounded by A%/, its posterior almost reaches the wing margin, The spot lies
copsiderably nearer the node than pterostizma. Bases of wings hyaline,
palely tinted with yellow. Prerastigma blackish brown, the outer halves
paler. The apices of wings very finely réticulated, especially between the costa
and Ay, Discoidal cells traversed from 5 to 7 times; 21 to 23 antenodal
nervures.

Abdomen hlack marked with vellow as follows ;—The first 6 segments with a
ventral stripe running nearly the full length of segments, sef;mnnt!. lto 3 with
an apical lateral spot. the interségmental nodes narrowly yeliow.
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Anal appendages black, relatively short, shaped a5 for genus.

Female, Abdomen 22 mm. Hindwing 31-32 mn.

Markings of body very similar to those of male but more extuiisive.

Head with the same spots as in the male, with the addition of the following :(—
The lateral lobes of the labium, two obscure basal spots on lubrum, the bases of
mandibles broadly, this colour here confuent with a stripe which runs up the
cheeks adjacent to and bordering the eves, also extending on to basal joints of
antennas, and confinent with two large cunciform spots on upper surface o
rhinarinm. On the latter, in front above, a large rounded spol; a round spot
on each zide of and in front of the antetior ocellus, Lwo tiny peints between the
posterior ocelli and a spot on the lower part of the sides of rhinarium. The
postocular spots are much larg=r than in the male, and are nearly wunited by &
transverse spot on hinder border of occipul,

Prothorax black marked similarly to the male but the middorsal stripe rans
nearly the whole length of dorsum {rom hinder border of posterior lobe, and the
lateral markings are much better defined.

Thorax glossy black marked asin the male but considerably more extensive.
The antehumeral line continued up and curved outwards above to become
confnent with the humera! oblique spot. Six small spots beneath thoraxs.
Legs black, the hind two pairs of femora and tibioe proinosed yellow as in the

male.

Abdomen glossy black marked with two paraliel stripes of yeilow, one ventral
a2 in the male, extending (rom segment 1 to 7, the other on the same segments
becoming broken up into a stripe and an apleal gpot on serments 4 to 7. Annl
appendages and vulvar scale as for genus. The middorsal carina finely yellow
from segmetit 2 to 7.

Distribution. The species seems o be centred about Darjecling and s
colonized in several districts in northern Hengal and Assam, The type is in
the Selysian collection at Brusssls, without locality sive * India.' It is the
largest species of the genus and distinguished very readily by its peculiarly
striking combination of markings and colours. By the absence of the
mesothoracic triangle and the coppery colours of the wings it is closely related
to the two [oregoing species. A fusion of the middle series of vitreous spots has
resulted in the large median spot; thus in one of my own specimens, the spot
is practically cut in two by an invasion of the dark area above, 1 have taken
this species in May and June, perching on rocks in midstrenm at Mongpoo,
3600 ft. British Sikhim.

Rhinocypha bifasciata, Selys, Bull. Acad. Belg, (2] xlviil, p. 386 (1879) ;
Laid, Rec. Ind. Mus., vol. xiii. p. 34 (1887) ; Kirby. Cat. Odon. p.
113 (1890).

Male. Abdomen 22 mm. Hindwing 25 mm.

Head Bginqsy black in front. velvety black above, labium and labrum
unmarked, a large oval spot on Lhe outer side of each posterior ocellus and a
amall round postocular spot on each side of the oceiput.

Prothorax black with n middorsal longitudinal spot on the posterior lobe.

black, the two hinder prirs of femora and tibiee heavily pruincsed white,

this snow-like excrescense overlapping the margins of tibie and making them
appear to be dilated.

horax glossy black marked on the sides with a broad broken yellow band

made up of asmall serrate s;:n on the metepimeron, an elongate pyriform spot

on the mesepimeron capped by a U-shaped spot anteriorly. The mesolhoracic

triangle very large, extending from alar sinus to anterlor border of thorax, palest
azure blue in colour.

Wings partially hyaline, greyish from discoldal cell to apex by transmitted
light, palely vellow atthe base, The darkened area by reflected tight a beautiful
violety blue or emmerald green acconding to the angle from which viewed. The
wings in thiz area have a satiny gloss and the hind are traversed by two brown
bands from costa to hinder horder, one at the apex of hind wings and the other
a short distance to the inperside of pterostigma. Both bands very narrow and
the inner very frregular and diverse in shape. The iridescent area limited
anteriorly by 4. Discoidal cells traversed 5 times; 15 to 18 antenodal
nervires. Prerostigma black, white or vellowish cutwardly.

Abdomen %lm‘{' black with n small apical spot of yellow on the sides of
ments 1 and 2. Anal appendages black and similarin shape to those of cupeata.
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Female, Abdomen 18 mm. Hindwing 25 mm.

Head similar to the male but a medial spot on kinder bovder of occiput and o
mnoderately sized, bright yellow spot on each cheek vear the eves continued up as
 very narrow streak against the eves,

Prothorax with an additional large spot just below the posteror fobe.
Thorax with the mesothoracic triangle present, yellow in it upper half, this
colour confinued narrowly al both sides of the trinngle below. The lateral
markings are broader than in the male, and there are some additional markings
as follows ;=—An upper antehumeral spot and a lower stelpe, widely separated, o
fine posthumeral stripe broadly interrupted above where il lives a tiny upper
point, and not exte ne downwards a2 far as antedior border of thorax, There
12 alzo-a fine broken lioe on the first lateral suture and o smull spot on upper part
of mesepimeron.

Wings evenly and palely enfumed thronghout. with o pale greenish tne,
Pteroatioma black, its outer hall or two-thirds vellowish, Discoidal cells with
3to S traversing nervures ; 15 to 18 antenodal nervures,

Abdomen black marked with ochreous as follows :—A large lateral spot on
segment 1, an apical spot and o basal stripe on segmcents 2 (o 4, segmoent 5 with
a small basal spot only, whilst segments 2 and 3 have a vestiginl ventral stripe
also.

Anal appendages and vulvar seals similar to tl

Distribution. Bengal—and Assam, more ¢s
the Selysian collection, in the Brussels Muse
seen several specimens taken at Gopaldhara by b
and November.

There iz no difficulty in distinguishing this beautiful species, the two opagus
bands at once determine it, Aflarje having ths foper band much nearver the
pterostigma, and the vitreous area limited to the onter apical area of wing.

The wings of this species and frifasciada are markedly pleated and 1f held in
certain positions, one set of pleats glows with a sntin-like violety blue sheen,
whilst the other set shines emerald green.  The restrictod markings of the head
will distinguish the female from other Indinn species,

; The type in
g from Darjeeling. 1 have
. H. Stevenz during October

Rhinocypha trifasciata, Selys, Syn. Cal. p. 61 (1853) ; Id. Mon. Cal., p. 207,
(1854) ; Walk. ( Lidellago-frifasciala) Last. Neur, Ins, B, M. iv. p. 6350,
n, 13 (1853) ; Kirby, Cat. Odon., p. 113 (1890) ; Laid. Ree. Ind. Mus.,
vol. xiif, p. 34 (1917).

Male. Abdomen 24 mm. Hindwing 27 mm.

This species is very similar to the last, but is invariably larger, and the male
bears an additional opague band on the hindwings.

The head markings exactly similar to those of bifasciala.

Prothorox black with a middorsal longitudinal spot on the posterior lobe
Bluish in colour.

Thorax black marked very similarly to that of dfasciala, the mesothoracic
triangle very large, extending from the alar sinus to the anterior border of
thorax, pale bluein colour. A fine vellow line on the first Iateral suture, broken
above, a shorter line on the second lateral suture, incomplete below, a small spot
below the root of the forewing, and the vsual irregular broken stripe along the
lower part of sides of thorax. This consists of na smallish soot on the
metepimeron. triangular in shape, an eloagate spot on the mesopimersn, with o
cuneiform angulate spot at its anterior part.

Wings similarly coloured to those of bifaseciafa, the vitreous area of equal
extent and bluish violactows or emerald green according to the angle from
which viewed. Three blackish brown bands traverse the hindwings from costa
to posterior border.  An apical band extending in to outer end of pterostigma,
its inmer border concave ; a medial band situate at about the junction of outer
and middle thirds of wing, with serrate concave inner border, slightly sinuous
convex outer, from 6 to 8 cells wide. An inner band with its inner border in
line with or slightly distad of level of node, limited costalwards by R,
reaching the hinder border of wing, moderately straight on its proximal border,
with three outer prolongations on its distal border,

Pterostigma  blackish brown, the central part, of that of hinder wings,
paler ; 20 to 22 antenodal nervures ; discoidal cells traversed 6 times.

Abdomen black marked on serments 1 to 3 with a small apico-lateral spot of
vellow. Anal appendages black, shaped as for genus,
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Legs black, the two hinder pairs of femora and tibia heavily proin el white,

Female, Abdomen 22 mm. Hindwing 29 mm,

Very similar to that of difasefafe but considerably larger,  The mesothoracic
trinngle long and broad as in the miale, dark ochreows incolour. Markings of
head, thorax and abdomen exactly as in ifgsciata, with the exception of the
mesothoracic triangle which is as desenibed above.

Distribution.  The type in the Selysian colleetion. in the Brussels Musegin
islabelled * Indix," withont further indication of its ovigin.  Three males in the
Indian Museum . Caleutta, are frem Kailann, N. W, Provincesso th it wonld
appear that this species hos o more northerly and westerly distribution to that ©
bifasciata.  The two specles are mndoubiedly distinet, althongh closely i
The opague bands of hindwings aie subject to considerable variation in I
and length. That depleted on Pl [ shows an abbreviation of the stripes
whilst the description given above is from o specimen in my awn g ullection.

Rhinocypha bifenestrata, Froz. Mems. Dept, Agrie, Ind. Ent. Series, vol. vii,
Noo 7. p. 63 (1922).

Male. Abdomen 25 mm. Hins 27 i,

Head black, labium and labrum arked. A small oval vellow spot on the
outer side of each hinder ocelius: and a smaller rounded spot on ench side of
occiput.

Prothorax black, nnmarked.

Thorax black marked with yvellow as follows :—A vestiginl broken posthu-
meral line, incomplete below, a narrow stripe bordering along the froat of
second lateral suture and a small spot below the hindwing., Mesothoracic
triangle extending from the alar sinus tn the anterior horder of thorax, pale
lifaceous in colour,

Legs black, the two hinder pairs of tibize only prainosed white,

Wings largely opaque by fusion of three broad bands which enclose two large
vitreous spots.  Base of wings as far as outer end of dizcoidal cell hyaline,
rather brightly saffronated, The opaque area in the forewings variable, usually
broadly serrated and limited posteriorly by [A7#, but sometimes more closely
serrated and extending s far back as M4 at the base and £&7e nearer the apex
of wing. The hyaline aren posterior to the opaque area vitreons and a beauntiful
violet by reflected liwht, extending basad at one point to proximad of the outer
end of discoidal cell. In the hindwings the opague area extends proximad as
far as 3 or 4 cells proxinad of the node near costal margin of wing, and from
thence runs obliquely out to posterior border of wing,; with a very frregular
border. By aconfluence of the three bands, two large vitreons spois, violaceons
in colour, are enclosed, varying much in size and shape in individual specimens.
In the type the outer two hands are not much wider than in {rifaseiafe, being
narrowly connected along the costal and hinder borders of wing, but in some
specimens, the apical opagie band extends as far in as slightly proximad of
inner end of pterostigma. The inner spot is usually partinlly bisected by o
prolongation of the inner band, one cell wide, running posterior to K47, and in
some specimens, this prolongation actually fuses with the middle band, thus
completely bisecting the inner vitreous spot. In the type, the middle and
inner bands are only very narrowly eonfluent along both costal and hinder
margins of wing, so that the inner spot is of large dimenslons  Prerostigma
black, its outer three-fourths white, hut clouded with Hght brown in forewings |
antenodal nervores 18 to 20 ; discoidal cells traversed 6 tmes,

Abdomen black, quite unmarked. Anal appendages black, shaped as for

s,

Female. Abdomen 21 mm. Hindwing 31 mm.

Head : Iabium and labrum black ; rest of head velvety black taarked with
bright ochreous as follows :—A large spot st base of mandibles, a narrow
streak against the eyes expanding on to the cheeks, a narrow longitueding]
streak on lower part of epistome, o tiny point just in front and 1o the outer side
of middle acellus, and two linear spots on frops in froot of latter, & large round-
ed spot on outer side of each outer ocellns and a similar postocular spot behined
it, lastly a large trianguiar spot at the middle of hinder border or cceiput
These markings liable to some variation thus the spots on the frons may be
very large and triangular, or they may be entirely absent, the occipital spot
may be small apd linear or large and crown-shaped.

Prothorax black marked with brigiit ochreous (—A mirddorsal longitudinal
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streak running from posterior Iobe on to widdle lobe, a small spot on lower part
of posterior lobe and a spot on each side of middle lobe which may be large and
triangular or reduced to a mere point.

Thorax black marked with bright ochre as [ollows:—The mesothoracic
trinngle except for its lower part, the intersecting sulure of the alar sinuzg, a very
fine antehvmeral stripe, often broken into a chain of tiny points and best defired
inits lower part, a posthumeral stripe incomplete below, broadly broken
in its upper part, & linear spot on upper part of mesopimeron and a fine
incomplete line bordering the first lateral suture; finally 2 broad irregular
broken stripe on lower part of sides of thoras and two small rounded spots
Ieneath.

Legs black, tibite not proinosed.

Wings uniformly enfumed brown ; pterostigma black hily clonded in its
outer part with yellow ; discoidal cells traversed 4-5 times; petiolation shor,
from near the first antenodal nervure or between the first sod second 3 20-21
antenodal nervures. 532-34 posinodals.

Anal appendages and valvar seale as for get

Albdomen black marked with bright ochre az follows (—2
spot on each side of sepment 1, a small apleo-lateral s
streck, and a ventral stripe on sides of sernents 2 (o
but the upper streak obsolete and the apical spot n

Diistribution. Muoungpoo, British Sikhim, 8,600
again in August to September.  Mr, Inglis has als
rare during that mounth. Mr. Inglis, Mr. took upwards of
forty specimens at the end of May along the m szally settled on
rocks, and never engaging in sustnined flight like desigaade. This species is, 1
think, more nearly related to cumeale than to difescinla, but appears to link up
groups caneafa and difascrafa, and may have originated by & fusion of the
opaque bands of frifasciafa.  Type in the British Muscum.

vonnd Jupe, and
April but it is

ke

Rhlnocypha immaculzta Selys. Bull. Acad. Belg, (2) =lvii, p- 385 (1533) .
Kirby, Cat, Qdon. p. 113 (misprinted as wniwacadala), 1850 ;0 Laid,
Rec. Ind. Mus., vol. xiii, pp. 34, 35 (1917).

Male. Abdomen 221025 mm. Hindwing 27 to 28 mm.

Head black marked with blue and ochreous spots as follows :=-The bases of
mandibles, the cheeks, and a stripe bondering the eyes, a reniform spot on each
<idde of the frons, and a smaller rounded spot just behind these pale hlue, An
oval spot on the outer side of each posterior ocellus and a round postocular spol
on each side of the occiput ochreous.  Labium and labrom unmarked,

FProthorax black marked with a middorsal longitudinal blue line beginning o
the posterior lobe, and o large :{;;m oo each side, 2

Thorax black marked with bright yellow as follows :—A fine lower anie-
humeral stripe, a fice spper humeral incomplete below, asmall upper spot near
the first suture, a thick irregrular broken stripe on lower part of sides consisting
of a triangulsr spot on the metepimeron and an irregular longitudinal stripe on
the mesepimeron. Four to six yellow spots on underside of thorax. The
ntesuthorsicic triangle very large, extending from anterior border of thorny to
the alar sinus, pale bloe in colour.

Legs black, the hinder pairs of femora yellow on flexor surface, the tibiw of
tire same legs projinosed white.

Abdomen black marked with yellow as follows :—A small spot on cach side
of segment 1, a lateral stripe and an apical spot in line with former on segments
2 to 5, finally o ventro-lateral stripe on segments 3 1o 6, not extending as far as
apex of segment.

Anal appendages black, shaped as for genus,

Wings eatizely hyaline. the only species of the genus in which they are so.
Shaped as for frifasciala, 15 o 16 antenodal nerveres, discoidal cells with 5 to fi
traversing nervures; plerostigma blackish brown, the suter anid costal part
much paler or vellowish,

Female. Abdomen 22 mm. Hindwing 28 to 30 mm,

Very similar to the male. T'he markings of the head better defined. and all
bright vellow in colour.

Thorax with a large mesothoracic triangle, oulioed in vellow, black at fis
centre, other markings rather broader,

Leegs black, not pruincsed.

11
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Wings hvaline, occasionally enfwmed in old adulis; pterostigma black,
whitish in its outer part ; antenodal nervures 16 in number,

Abdomen black marked as for the male described above, In very adult
males, the lateral stripes on 3 to 6 are lost. the apical spot aline remainine. o
even lost on segmentzd o b

Anal appendages and vulvar seale as for genus.

Distribution. Known only from Cherrapunii, Khasia
wing during September and October, Thiz interesl
distinguished from all others by the tata! i
even vitreous iridescense. Cherrapunii
approaches the primitive conditions in w
evolved and so might be expected to presery
matic markings. Jfwemecafafa undoubtedly star
wenus Ahinocypha,

(hthe

Rhinocypha hilarye, Fras Rec. Ind. Mas., L5
Male. Abdomen 21-22 mm. Hindwing 27 mm.
Head : labiom black, the lateral lobes creamy whit

anterior border and base narrowly black, the basal |
ul;igmmr: glossy black in front, velvety black above,
of blue on each side ; frons with a large quadranga
with its outer angle pointed and prolonged ourwand, thef
separated, and confluent with twa large subrotundate s
on the vertex, which lie in close apposition to ihe med
the bases of mandibles, the penultimate segment of antenoie, a
irregular stripe bordeving the eves bluizh. Lastly a tiny point on the ]
of each luteral ocellus, another on each side of occiput nad a smail linear spot
at its middle. (In dried specimens, these markings are yellow or greenish biue,
but in life, the adult marzings are always blue.)

Prothorax binck marked with blue, biuish green or vellow according to the
agre of specimen :—A narrow median linear siripe which begins on the posterior
lobe and tapers to infinity anteriorly, o small triangular spol on each gide of
posterior lobe and a short oval spot on each side middle lobe.,

Thorax black marked with blue and yellow as follows :(—The mesothoracie
triangle pale turquoise blue. elongate, extending as {ar np as alar sinus, a line
humeral stripe azure blue, laterally an irregular thick interrupled stripe extend-
ing the whole length of thornx, rather zig-zagged anteriorly and broadened
into an elongate trigngular spot on the metepimeron.

Leps black, the two hinder pairs of tibiie and distal parts of the same femora
pruinosed white on the flexor surfaces,

Wings hyaline, palely enfumed with greenish yellow, marked with opague
black and vitreous violet areas as follows :(—Forewing with only the extreme
apex bordered or clouded with opague black ; ptersstigma black | hindwing
with apex broadly opaque black, the inner border of the opaque area serrated,
running almost straight back from middle of pterostigma to hinder border of
wing, and finally continued s 1 narrow border along the hinder edge of wing
for about its apical fourth. At a short distapce from the proximal end of
prerostipma is seen @ narrow opaque black fascia nearly always broadly broken
at its middle into a small quadrate or angulaie spot lving between A0 and
TR, and a markedly irregolar spot confluent with the natrow black bordering
of wing, Rarely the two spots are united by anarrow isthmus, but in no fwo
specimens are they ever exactly alike.  The vitreous violet areas comprise the
whole of the area meluded between the apical black bordering nnd the irregular
fascia. as well as three linear spots situate between the level of node and narrow
black fascia, nearer the latter than former, Of these, the anterior stripe is the
longest, about 20-25 cells long, and situated between K47 and A7, the median
stripe. Iving between IRiii and £z + p, is half the Jength of the former, its
outer end in line with the outer end of same ; finally the third or hinder spot,
Iving between MA and Cuii. is very narrow and eontinues outward along

r borider of wing to become confluent with the nmrow opague
black border ; pterostigma black with a large oval pale blue spot in
its outer two-thinds; discoidal cell traversed 4 to § times; petolation
variable, ins oppocite the 2nd or 3nd antenodal, but is wsually opposite
the 2ud; 17-19 antenodal oervures, 28-38 postnodal  pervures (very

).

i mnure blue, its

point
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Abdomen black marked with bluish ereen or vellow as follows :—Serment
1 with a large lateral trinuirulnr spot on-ench side, segment 2 with a similar spot
situate at the apex, a8 well os a ventral stripe nearer the apex than base of
segment ; segment 3 similar, but the apical spotsmaller and the ventral stripe
longer, extending for nearly the whole length of segment, serments 4 and 5
similar to 3, but the markings becoming obsolete, 6 and 7 with vestizial ventral

.utrffn only.
nal appendages similar 1o genus,

Female, Abdomen 21-22 mm.  Hindwing 30-32 mm.

Head.  Markings similar to those of mule but bright vellow instead of blue.
The lateral spot on epistome larger, and In addition, o lateral stripe on cither
side of its front.

Prothorax sttlar to male,

Thomx Llack marked with bricht yellow as follows ;=The mescthoracie
trinngle owliced in yellow, the two lateral lines converging and fosing above
and then cointinuedl as & median line bisecting the antealar sinus. A fine
complete antehirmeral stripe curving stightly out above, and in below ; o fine
humeral steipe incomplete below ; n strongly curved stripe on upper part of
ipetopimeron, and Instly the same broad irregrular steipe traversing the whole
length of lower part of thorax, a5 seen In the male,

Wings hvaline, palely enfumed throughout, tinted slightly with  vellow,
Es?ct*i:!ll}'at the hiuse: pterostisma black, its outer part bearing a broad oval
yellowish spot; 15-10 antenodal pervires, 26-31 postnodals ; discoidal cell
traversed 2-4 times ; petiolation begins between the Iat and 2od antenodals.

Abdomen black, similar to the male Lot markines yellow : segments 2 and 3
have also o lateral stripe Iving above and paralle! to the ventral stripe, in line
with but not confluent Wit{I the apical spot, whilst the venlral stripe iz chsolite
after serment 3 and all markings alter segment G.

Anal appendages and vulvar seale as for genus.

Distribution.  Maymyo, Upper Burma, COwite a number of both sexes were
taken by Col. F. Wall, t.ars,, during the months of June, July and Ay 3
The insect ap % ta be remarkably local which may account for so siriking
and beautiful insect not having besn discovered Lefore. The shape of the

‘mesothoracic triangle and the wings show it to belong to group bifascinla. It

ean only be confounded with Aifaseiata, in which however the proximal fascia
i5 complete and situated much nearer the node, the vitreous area alse covering
nearly the entire wings, i
L a

(o be continued) b B




BIRD NOTES
FROM THE MOUNT EVEREST EXPEDITION OF 18H
By
Maror R, W. G. HINGSTON, 1.M.5.

( 150w pladel)

The following notes are necessarily scrappy. Owing to the religious seruples
of the people all shooting was prohibited in Tibet. We took oo collecting-guns
into the conntry. My i are thus confined to field observations, and to those
snecies which could be definitely identified, A collection of skins from the
samne area had previcusly been made by Mr. Wollasten during the first Mount
Evercst Expedition. A report on these was prepared by Mr. N. I3, Kinnear and
published in the Ibis for July 1922, This report has been of the greatest help
in the identification of myany species. Mr. Kinnear also supplied special notes
ta the expedition, and gave me much assistance after its return, 1also had the
advantoze of Colonel Norton's help and bis detailed knowledge of Tibetan
birds., When at Darjecling, Mre, C, M. Inglis showed me his collection of skins
which included almost sl those Hkely to be met with on the plateau, The
birds of Tihst are vousually distinctive, and by making nse of the above sources
of informatian it was possible in almost all cases to identify the species in the
field.

Corvus corax tibetanes. The Himalayan Raven.

A common bird of the Tibetan plateau. Oune of the chiel scavengers of
villages. Haunts forts. Comes to camps. Takes the place of vultures in
devouring carcasses. Seen at the base-camp, 16,500 feet ; at the summit of
the Pang La, 17,200 fect; at Camp 3 on Mount Everest, 21,000 feet.

Corvus coronoldes intermedius. The Himalavan Jungle Crow,

Common all th-ough the Chumbi and Rongshar vallevs. Seeks the vielnity of
villages and cultivation, Associates with choughs above the level of the trees,
Nests at Gantsa, 11,500 feet.  Also met with on the platean, l.'lmu.{gh partially
replaced there by the raven. Followed us up te Camp 3 at 21,000 feet

Plca pica boitanensis. The Black-rumped Magpie.

A village bird of the ‘Tibetan Plateau, 13,500 to 15,000 feet.  Frequents build.
ings, cliffs and cultivated fields. 1n the few places where there is aclump of
trees magpies are certain to be found. Nests seen at Khampa Dzong, 14,000
feet, on o solitary village tree: at Kyishong, 14,000 feet on the top of a low
Bush enly six fect above the ground : at Shekar, 14,000 feet, similarly situated
in o thorn bush. Thess nests are immense and very conspicuous. They appenar
to be permanest habitations which serve in winter as a shelter for the birds.
The distribution of the species must be chiefly limited by the few places avail-
able for the building of nests.

Nucifraga carvocatactes hemispila. The Himalayan Nuteracker,

Seen frequently during June in the Rongshar valley that leads from Tibet

into Nepal on the west side of Mount Everest, Altitude 5,000 to 10,000 feet. In
1922 Colonel Norton observed it in the Karma valley during Juns at 13,000 feet,

Pyrrhocorax pyrrhocorax, The Common Chough.

Noisy flocks common in the Chumbi valley up to the summit of the Jelap La,
10,000 to 14 000 feet. Hauut the high cliffs and caves in the rocks.  Abundant
around the forts of Tinki and Shekar where numbers of them nest in holes
Flocks feed in the cultivated fizlds of the platean, where, though joining in a
gregarions company, they yet scatter about in individoal pairs.  Also met with
in the Rongshar valley at 11,000 feet. Nests taken (1) on 10th July at
Kyishong, 14,500 fect ; situated in hole on earth eliff ; contained young ; (2)
on April 17th in Chumbi valley at 10,000 feet ; situated in recess under eaves of
house ; composed of sticks thickly lined with moss and wool | eontained thres
eggs newly laid. This chough was not seen above 15,000 feet,

LA
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Pyrrhocorax gracolus, The Aipine Choush.

A bird of higher altitudes than the previous species. A permanent resident
of our I]_.'IHA'.'-E.‘J[I.]E.I at 16,0060 feet. In camp it was extremety tate, ps impudent
and daring as the housecrow, living on the seraps thrown oit of the cooking-
plnce, and spending the day muongst our tents,  On the ol it used to ;’|_5a:ra
ciate with herd=s of Rurhel, |\5I|.'L".‘.I'._;' insects - ot thelr hoalre It came
regularly to Canip 1 at 18,000 feet, and 1o Camp 3 at 21,0 sSomervell saw
flecks arounid ¢ t of Kharta Pho at 23,600 feet 1s [njln;.,-red
the climber high camps, reaching even Camp 27,000 feet.
Thiz s the greatest beight at which living things hive vet been scet,

Podoces humilis,. Hume's Ground-Chouch.

A common bird of the Tibetan platean up to 15,000 fect. Also seen within
Imdian lmits, at Tango in Northern Sikhim, near the Tibetan bBorder, altitude
14,300 feet An nctive Nitle bied with feeble powers of flighi.  Assumes a
peculiarly erect attituds, moves over the ground in longe hiops, I'|(|-.l.'i[]-_‘1,- its Treqiel
and flirting its tafl. Frequents stone walls, the roofs of Lr.1'-_|:li|::g-,-_er enters
villages freely, sometimes found in the most barren tracts. Harmonizes well
with its platean haunts, Hores into the soil in search of food.  Frequently in-
vestigates animal droppings, breaking them and turning them with its strong
beak. Remains of ground-beetles found in its stomach, Nest found at 'I"ingfi
on July dth altitude 15,000 feet. Situated far down in deserted pika burrow. [
followed down the burrow for four feet, but was still far from reaching the
nest. The parent birds came round with morsels in their beaks showing thae
the nest contained young,. i

Parus monticola. The Gireen -backed Tit.
A common bird of the Chumbi valley where it joins with warblers in an in-
zectivorous flock.

Lophophanes rufonuchalls beavani. The Sikkim Black Titmouse,
A flock of tits, pfﬂlmbl}' this species  =een in the silver fir trees below the
Jelap Laat 11,000 feet.

Trochaloplerum affine affine. The Black-faced Lavghing Thrush.

A common bivd of the Chumbi valley, Often seen skulkiog in bushes near
the torrent, but not noticed above the trees. A small flock was seen amongst
the conifers at 13 000 feet.

Myiophoneus temminckil., The Himalayan Whistling Thrush.

Common in all the high Himalayan gorges. Seen in the streams of the
Chumbi valley up to 12,000 feet. Also ap to the same altitude in the Rongshar
Forge.

Tichodroma moraria. ‘T'he Wall Creeper.

Sevn first in the Chombi valley elinging to boulders in the valley bed. Occa-
sionally met with on the Tibetan plateau, on the slatey rocks at Shekar, 14,000
feet ; on the high cliffs of the Deakar Chu at 15,000 feet ; on the cliffs above our
base camp in the Ronghuk valley at 18,000 feet. It finds spiders in the crevices
of these high rocks, and its body harmonizes well with the background asit
climbs from place to place.

Lanius schach tephronotus. The Grey-backed Shrike.

Numbers seen in the Chumbi valley at 10,000 feet. Birds arrive in the
middle of April. Also seen in the Rongshar valley between 11,000 and 12,000
feet. Some birds pass over on to the Tibetan plateau. We saw one in thorny
gcrub near Kyishong at 15,000 feet. In 1922 Norton and Longstaff observed it
along the Dzakar Chu, 14,500 feet, and the lower Phung Chu, 13,500 feet,

Oenanthe deserli oreophila. The Desert Chat.

Freguently mel with on the platear between 14,000 and 15,000 fect, and on
the passes up to 17,000 feet. Particularly likes stony places where the boulders
give it points of vantage. Also likes to settle on tufts of grass or clumps of
thorny scrub.  Seen in the valley of the Phung Chu where the ground was
white with a saline efflorescence, Nest taken at Tiogri on Julyd, altitude
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15,000 feet.  Sitnated in tonnel oo earth cliff, one oot in depth 3 l'[l='l_11m-“1'-‘f|- of
dry eeass and fine sticks thickly lined with animal hair ; contents, fouregeEs
hard set,

Microclchla scouler] scouferi.  "The Little Forkiail,

Mot seen on the plateau, but ot 9,50 fect in the deep Rungshar e thial
leads fron Tibet into Nepal.

Chgimarrornds leacocephalus,  'I'he White-headed Redstart.

Commoen inthe high Himalavan streqs
Mot with at Gautsa, 12,000 Feet, ¢ the
mon throuzhout the Rongshar g

ot seen on the open platosd,
imit of the trees.  Very com-

teel;

Plhenicurus front
Extremely
a few had arrived b
in the vear, s
on tothe plateau.

o 10,000 10 11,000 feet. Qnly
- ¢ pressnt Inter
Lt cloes nel seem Lo CToss OVer

rsonl.  Hodoson's Redstart

Pheenlcarus hos;

A hird, wl he platean ; in the
ri of Shekar,

r. Kinnear's list of the

ke to be this species; wns twice secn o
Foshidieom at 14,500 leet ;

2 o mention of this
t BExpedition.

birds of the fr

Phnicurus ochrures rofiventrls.  The Indian Redstart.

Frequently met with on the Tibetan platenu between 13,000 and 16,000 (eet.
Frequents stony wastes, rocky hillsides, Comes araund villages, and especially
likes the grassy patches where il captures in=ecis in a few quoick hops. 1t ocea-
sioanlly came to the Everest base camp at 16,500 feet,  We met it 2t 2 similar
altitude on the Pang La, though not at aoything approaching Wollaston's
record of 20,000 feet.

Pheenicurus erythrogasier grandis. Guldenstadt's Afehan Fedstart,

Met with occasionally at high altitudes : on the summit of the Kongra L,
16,000 feet ; in the Rongbok valley, 16,000 feet ; on both sides of the Phusi La,
157,500 feet. It ascends Lo the janction of the torrénts with the glaciers, Seen
on Mount Eversst up to 15,000 feet where it visited both our base camp and
Camp 1. [tz habits are like those of the white-capped species which it replaces
af greater heights. It takes insects amongst the bonlders along the torrent, and
alights as readily on pinnacles of ice as il does on rocks and stones, A pair had
a nest near-the base camp at 16,000 feet.

Rhyacornis fuligineza. The Plumbenus Redstart.,

Very common in the streams of the Chumbi valley up to 12,000 feet. Also
through the Rongshar gorre up to aboot the same altitude.  Apparently does
not pass on to the Tibetan platean.

lanthia rufilata. The Hed-flanked Bush-Robin.

Common in the Chumbi valley up to 11,500 fect. Apparently does nol cross
over on to the platean,

Planesticus merula. The Himalavan Blackbird.
Seen only on one oceasion : in thoray gorse near Kyishone at 15,000 {eet.
Planesticos albicinctus. The White-collared Ouzel.

Seen at Yatung in the Chumbi valley, 10,000 feet. A paiv bad established
themselves in the scrub aroand tne rest-house.

Merula ruficollis. The Red-throated Ouzel,

lﬂ.'sﬂ?ﬂnf}:tl.he Chumbi valley amongst scrub at the edge of the torrent, altitude
Monticola solilaris pandoo. The Indian Blue Rock Thrush.

Seen in July by Norton in the Rongshar valley at 16,000 feet, Not met with
ot the Tibetan plateau. o !
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Cinctus clnclus kashmirlensiz. The Koshmic Dipper,
An inhabitant of the deep -

sireams of the platenu. Met w

x .

Gautza at 14,000 feet, in the R

Nowhure seen in the more peaceful
fie Chumbi wallev af 10,000 feet, aboye
r torrent ot 10,000 fect.

Lioscopus collaris napafensis
Not seen on the o
also near the head of

: : b I3 000 fect;
bird at the groat | tof 2 :

‘ollacion saw this

Proncils rubeculoides
Wide {TH I
every vi

[ il T mainly
£ods out of animal duse. Numbers
o omunany with the brown accentor. It
Vi L Kyetrak, 16,000 feet : also us a visitor to the
Everest base camp at 16,500 fent.

Prunella fulvescens fulvescens. The Lrown Accentor.

A common bird of the platean, Frequents villages, stone bridges, chortens,
mani-walls, which places supply nooks whereit can skulk and hide. Finds
[uod amongst village refuse in the streets and in the manure heaps on the
rools of houses, Seen on the Pang La at 17,000 fect.  Also came to boulders
near our tase camp at 16,500 feet. Numbers were seen in the willows at
h:;h'.::c,-!'.-::_. But, since trees in Titet are o very scarce, the accentms, like the
mag pics and the tree-sparrows, have become almost altogether village birds,
They were as common as sparrows in the little village of Kyishong.  Longstaf
records a pair nesting in Moy at the Fverest base camp, Nest composed of a
cup of fine grass lned with bits of wool and hair placed on a platform of sticks
in a deep grap between expedition ration hoxes.

Prunelln strophisius sirophiafus, The Kufous-breasted Accentor. "
Seen only in the Chumbi valley, Small focks wers common on stone walls
and in low sereb, altitude 10,000 feet.

Pyrrhula eryvthrocephals. The Red-headed Bullfinch,
A few pairs seen in the Chumbi valley, 11,000 to 12,000 feet. Also in the deep
Rongshar gorge at 12,000 feet.

Pyrrhospiza punicea punicea. The Red-breasted Rose-Finch,

A bird of the Tibetan platean. . Seen at Kyishong and Tashidzom, altitude
14,000 feet. Also on the Phusi La at 16,500 fect.  Ovcupies willow plantations.,
Haunts villages and frequents cultivated fields. In a fAock the females are far
more numerous thao the males.

Propasser pulcherrimus. Subsp. ! The Beautiful Rose-fisch,

Seen in the Chumbi valley, A pairin rhododendron serub on the Jelap La
at 13,000 feet. Also in the snow at Chumbitung, 12,500 feet. These Eirr].s
shelter from the snow under ledges of rock, or, like sparrows, bencath the eaves
of rest-honses,

Carpodacus rubecilleides. Przewalski's Rose-Finch.

A bird of the platean. Seen at Khampa Degong, Lingka, Tinki Dzong,
altitude 14,500 f(eet. Comes about villapes. Feeds in cultivated fields.
Longstaft in 1922 noted it at Tinki Dzon.

Acanthis flavirestris rufofriais. Waltor's Twite,

Frequently met with on the plateanin Joly. Not seen in April.  Haunts
grassy tracts and cultivated land.  Altitude, 13,500 to 14,500 feet.



3 JOURNAL, BOMBAY NATURAL HIST, SOCIETY, Vol. XXX

Passer montanos.  Subsp. P, The Tree Sparmow,
Common arcound all homan habitations,  Almost exclusively o village birel.
in Aocks.  Strikingly tame:  Likes the x .

Feegedd the streets and at village walls, REeplaces the domestic spa
human habitations, vet likes trees when they nre available, thoneh soc
n Tibet.

Montiiringilla blanfordi. DBlanford’s Mountain-Finch,

Fairly common on the platean @
and in culfivated fields. Ass
sparrows near the walls of Bowse
Shekar on July 7, altitude 15
burrow | nesiin process of !
and hair. Longstafin 18
altitude 14,000 fect. e

arents were feedi 3

{e imprisoned n
burrowed
quickiy, usl
fiviag centri Norton records the Pika burrows at Tatzong ¢
these finches on July 17; and observed them |'eL-.;1'm-5 well srown
Phari, 14.000 feet, on July 20.

tOL000 o 15,000 feet, Scen aroumed villag:
wtes with Pikas in grnssy places, Fecils with
ometimes in considerable Aocks. Rest ol
situated at bottom of o deep pika
and parent birds busy bringing feathers
v nestont Trangaee Chumbab on Jupe 11,
was netled at nesting bole and Ideatified. Both
r e than [our [eet d monse-hare  hole.
hole Geoentih a foot of through which it
Longginff states that baiit bivds burrow very

the hill |.:-|".:r. with a gquick rolary movement seading the sand
F vered with

Montlicingilla ruficoliis. The Red-necked Mountain-Finch.

A delightful little bird hiving in the company of mouse-hares and feeding
around the mouths of their burrows. Common on the grassy plains of the
plateau and wherever there are pika colonies.  Altitude 14,000 1o 15,000 fect.
Norton notes it at Gnatong April 1, at Yatung April 4, at Phari April 7.

Montifringilla mandetli. Mandelli’s Mountain-Fineh.

A bird of local distribution. Seen on the Phard plain, the Tingri plain, and
the large plam onthe further sideof the Donka La, but not at intervening
places, Lives in the compiny of pikas. Seen entering piko burrows where it
undoubiedly hreeds.

Montjfcingilia nivaliz adamsi, Adams's Mountain-Finch.

Seen occasionally on the platean. At Gyankar Nangpa, 4,000 feet: al
Chiblung, 14,500 feet: at Shekar, 15,000 fect. An oceasionnd visitor to the
Everest base camp at 16,500 feet. Nested close to the base camp in June.
Feathers were being carried into a tunnel in the moraine, but the nest could not
be reached 55 it was more than an arm's length down the hole.  In 1922 Norton
met wirth it constantly from Phari to Everest, except in the Karma and Kharta
valleys, but not below 13,500 feet.

Fringillauda nemoricola nemoricols. Hodgson's Mountain-Finch,

A common bird of the plateaw, from 14,000 to 17,000 feet, Remarkably tame.
Comes abont villages. Frequents grassy palches and cultivared felds,  Picks
in the dung with tree-sparrows around the houses.  Also found in barren stony
wistes. A common resident of our Everest base canip.  Apparently likes to
haunt the passes. Seen on nscent and descent of Phusi La, 16,000 to 17,000
feet ; and near the summit of the Lamna Lo at 17,000 feet.  In 1922 Longstaff
notis that a pair frequented the Everest base camp during May and that small
Aocks were met with on the slopes leading up to the Sepo La at 17,000 feet.
Norton notes it as common everywhere high up, but not seen in Karma or Kharta

valleys or lower Phung Chu. Hemeta pairat Camp 1 on Mount B st
altitude 18,000 feet. e el

Cofile riparia. The Sand Martin,

Sand Martins were fuirly common on the plateau up to 14,500 feet. Seen
bisily circling over the streams and Inkes at Tinki, Tingri and Shekar, Norton
during the second expedition, on April 18, observed numbers around Tinki
?‘ke, apparently baving just wrrived, a= none had been there on the previous

i
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Piyonoprogne ropesirie.  The Rock Martin,

Haunts places on the plateas where there are crags and cliffs. Seen in the
gorge near Shillong, 14,000 feet ;' around the oliffs above Kyishong ; and iu the
gorge at Khampa Dzong, 14, 500 feet,

Motaciita alboldes. Hodgson’s Pied Wartail.

Frequently seen along mountain torrents: in the Chumbi valley at 10,000
feet : above Gantsa at 13,500 leet, Alse along the platenn streams at about
L0 et 2 and l":n.-u.--"i\-.-l;: the ]{uu_q:-x'hur worge between 8,000 and 11,000 feet,

Motacilla citreola calearalus,  Hodgson's Yellow Wagtadl,

Met with on Litean in marshy places and at the edges of lakes.  Altitude
13,500 to 15,00 In 18922 Norton and Longstaff noted it at Gyanka Nampa
and along the Chitblune Chu,

Anthus roseatus.  Hodgson's Pipit,

Numbers Ll'l'l'.'i'."':: April in the Chumbi valley, probably migrating 1o higher
altitudes.  Also seen in July in the Rongshar valley at 15,000 feet. Not noticed
on the Tibetan plateau. [In 1922 Norton observed it below the Chog La at

15,000 feet, probably nesting.

Dincoris alpezsiriz elwesl. Elwes's shore-Lark,
Abundant and widespread on the plateay, . A common bird of every village.
¢ nsual 1o see hill-pigecns, tree-sparrows, accentors, horned larks and others
ear the villaze wall. frequents cultivated fields. Enters into
n with the Pikas el everywhere into the plateaun soil. Feeds
at refuse heaps and in patehes of grass.  Seems to fiod food in the barest plnce.
The stomachs of a few examined contained small seeds and fine grit. Very
common on the large plains, such as those near Phari, Tingri and Tuna,
Apparently likes to haunt the passes. Seen on the ascent to the Lamna La at
16,000 feet, to the Phosi La at 16,500 feet, to the Pang La at 17,000 feet. Also
on the moraine of the Rongbuk glacier at 18,000 feet. Used irequently to visit
our Everest base camp where it found scraps amongst the tents. Nests taken,
—(1) At Tingri, July 4, 15,000 feet; in cavity on earth bank ; composed of
grass lined with vepeiable down ; contained three eggs newly laid. (2) At
Kyishong, July 10, 14,500 feet; in depression on ground behind ridge of
earth ; composed of grass lined with hair; coutained two eggs hard set.

Metanocorypha maxima. The Long-billed Calandra Lark.

A conspicuons bird of the platean.  Frequents grassy and marshy places up
to 15,000 feet.  Utters aloud call note when in fight. MNest containing three
young nearly fully fledged taken at Tingri on July 4, altitude 14,500 feet, A
second nest with three young half fledged taken at Tingri on July 6, altitude
15,000 feet. Both nests composed exclusively of dried yrass, and situated on an
elevation in swampy ground sheltered by a stiff tuft of erass.

Aleuda inopinata. The Tibetan Skylark.

Found in pasture areas and cultivated fields of the platean. They follow the
plough in search of food. Seen up to 15000 feel. Numbers in July over
the cultivated tracts near Tingri were singing and scaring like the Enplish
skylark.

Calandrella ncatirostris tibetana. The Tibetan Short-toed Lark.

The most common bird of the plateau: altitude 13,000 to 15,000 feet
Abundant everywhere : around villages, in cultivated fields, in marshy places
on the salt covered plains, at the edges of streams and pools. Have seen a
flock of them busy on a frozen lake where they seemed o pick up something
from the surfnce of the ice. They particularly frequent fields freshly turned
over by the plough. Nests taken.—q1) At Shekar on July 7; altitude 15,000
feet ; composed of grass lined with hair; situated in depression on ground
urder lee of tuft of vewch ; contained three eggs hard set. (2} At Shekar an
July 75 altitude 13,000 feet : composed exclusively of dry grass: situated in
depression on sandy soil under shelter of an iris plant : contained two eggs hard
get, [(3) At Kvishong on July 11, altitude 14,500 feet : situated in depression
on ground under shelter of vetch : composed of dried grass with the interior
intermingled with a little hair; contained three eggs. (4) At Chiblung on

12
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July 13, altitude 14,500 feet 7 zituated in hollow on oreand under shelter of
vebeh 1 composed of dried grass @ contaived three eges,  This List nest wis of
particularinterest.  On its exposed side was a barrier of pebbles, from § to 1
ineh in width. This had probably been erected by the hird as o protective
shelter from the wind., Buxton describes similar exumples from deserts. How
animals adapt themselves to wind, cold, searcity of food and other conditions
of high altitides has been disensced in o paper* Animal Life at Hlizh Altitudes®
published in Fhe Geographical Jowrnal, vol. Ixv, No, 3, March 1825,

Upupa épops orlentalls.  The IMoopoe.

Common everywhere on the platenn where it seems out of ploee in these
degolute heights,  Not seen above 15,000 feet, thouwgh Wollnston observed it at
21.000 feet. In the main o village bird ; also likes to feed on grassy patches
where the ground is wet and = imes seen far out on the stony plains,
even in the most barren spots. ts forts mmd rnined walls, In July many
were nesting in holes on earth oliffs.  In 14922 Longstaf records o nest with six
fresh epgs in clean bole in mud wall on June 7, af Nyomdn, 14,000 feet,
Norton found & nest with voung on Julv 1, in o loose stone wall nenr Teng.

Athene noctua bactrians. Hutton's Owlet.

A single bird flushed from heawvy grass on the Lingka plain, altitode
14,500 feet.

Gyps himatayensis. The Himalayvan Griffon,

Commonly sesn in the mountainous valleys that lead from (he plateau o
the main range, Notived only seensionally on the open platean where its place
I% taken by the Lammergeyver. Seems lo like circling over high passes.  Some
were feeding at carrion on the summit of the Pang La, 17,200 {t,

(ypactus barbatus grandis. The Eastern Bearded Vulture.

Numerons on the Tibetan platean. A scavenger around the village wall
where it inds carcasses and bones, Likes to circle over high paszes and around
the rocky Tibetan forls. In its flight it is sometimes molested by chongrhs,
Ascends to considerable altitudes. A constant visitor 1o our base camp ; also
to camps 1, 2and 3, up to 21,000 feet. Somelimes, when flying over suow, its
under parts look completely white.

Cuncuma leucoryphus, Pallas’s Fishing-Hagle,

Seen oceasionally near the rivers and marshes of the platean ; 14,000 to
15,000 feet,

Milvus migrans lincatus. ‘The Black-eared Kite,

Common on the plateau. Ao oceasional visiter toonr base camp, Kites
and ravens are the two scavengers that fight over the village scraps. In 1822
Norton observed it in June and July nesting and feeding young at two or three
places in the Dzakar Chu,

Falco tinnunculug. The Kestrel.

Seen frequently on the platean up to 15,000 fect.  Likes to investigate marshy
places and the grassy areas inhabited by mouse-hares. Has few points of
vantage [rom which to search for prey, and must do most of its scrutiny by
poising in the air. The Kestrel and the Tibetan Tern are the two birds of these
hizh altitudes which by hovering can hold themselves at a fixed point, Of all
seﬁs.l evolutions this capacity to poise stationary in the air requires the greatest
amount of muscular effort, yet these two birds can poise stationary at 15,000
feet, where the supporting power of the atmosphere is only hall that at sea
level, with the same skill and apparently the same fucility as do kestrels and
terns at ordinary altitudes.

Columba rupestris. The Indian Blue Hill-Pigeon,

A bird of the plateau. Commonly seen in flocks. Abundant everywhere,
around resthouses, villages and forts. Harmonizes fairly well with the plateau
soil. Unlike C. lfewronola it haonts the round hills and open valleys as well ds
the precipitous cliffs. Likes to frequent caves and ruined buildings ; is very
common in Tibetan villages, and comes to cultivated fields. Feeds regularly in
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the village streets. Haunts the stone bridpes across the streams,  Nests in the
Tibetan forts, such as those ot Khampa, Tinki, and Shekar. One of the
regular visitors to our base camp where it walked fenrlessly AINONEEL Our tents
like the pigeons in a city street.  Also ascended to the higher camps,  Made
deily wisits to Camp 1 at 18,000 fect, and seen sometimes at Camp 2 at
20,000 fect.

Columba leuconota leuconata, The Snow Pigeon,

Not seen on the platean, Prefers to haunt precipitous eliffs.  An inhalitant
of the rocky gorges leading from the plateauw into the main ranwe, Scen in Lhe
Ropngshar and Gautsa gorges between 12,000 and 13,500 [eet

Turtur orlentalis, The Rufous Turtle-Dove,

Frequently observed in the Chumbi valley, asunlly amongst the trees at the
edge of the torrent. Seen as high as Ganisa at 11,500 feet at Chumbitang,
12,000 fect. A pair were observed on the plateau iu a willow plaatati
‘Tashidzong, 14,500 feet. This makes an additio birds mentic
Wollaston's list, Norton in 1922 noted it as common in the lower Phung Cha
lower Dzakar Chu, Kharta and Kama vallays.

Syrrhaptes tibetaous.  The Tibetan Sandgrouse.

Seen only at ope place on the plateau, ar Giri, 14,700 [zet, Flocks were Lhere
common on the stony soil feeding along the margin of the stream. They
harmonized well with their barren haunts.

Lophophorus Impejanus.  The Monal,
Seen in both the Chumbi and Rongshar valleys at about 12,000 feat.

lthagenes cruentus. The Blood-Phessant.

Seen on the descent from the Jelap La at 11,500 fest.  Also in the Chumbi
valley at 13,000 feet. Norton saw it at Sakyeteng in the Karma valley in 1922,

Perdix hodgsonie hodgsonie. The Tibetan Partridge.

Seen in pairs on the stony hills between 13,000 and 15,000 feet. Fairly
common. Usually frequents the low scrob that collects around the base of
some of the hills.  Also enters cultivated fields. Longstaff in 1922 met with it
oo the Tinka La at 16,000 feet and at Kyishong 13,500 feet, Norton saw
‘a lot with some half grown cheepers® in the lower Dzakar Chu valley on
July E.

Tetreogallus tibetanus. The Fast Tibetan Snow-Cock.

Snow-cock are amongst the common birds of the platean. Ther whistlinga
and chucklings are characteristic sounds. 1hey frequent the barren stony
hills where their plumage harmooizes well with the rock, Commeonly seen
near the summits of the passes up to 17,000 fect, In some places they are
remarkably tame, We uged to chase them on horseback and pelt them with-
stomes. At our base camp in the Ronghuk valley they came within a few
yards of our tents, Longstaff records it on Everest at 18,000 feet,

Megalornls migricollis. The Black-necked Crane,

A pair were seen at Tingri on July 7, aititude 15000 feet. In 1522
Longstaff and Norton saw and photographed a pair on the Tinki plain on
June 15,

Cirripedesmus mongolicus afrifrons. The Central Asian Lesser Sund-Plover,

Seen in muddy river beds and along the banks of streams.  Also in marshes
and at edges of lakes, Fairly commor on the tean between 13,000 and
15,000 feet, In July a pair were nesting near Tingri at 16,000 feet, They
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adopted the wsual ruse of the plovers. ln :

v eronching atritude, with head
beni almost to the ground, with tail expande 3 ! -

0 0s

feathers, wings drooping as if to simul
throngh the short grass as il ry
ohserved this plover in June on the

=
Lepd LA at

Ibidorhynchuos struthersl. The [bis Bill,

Not seen on the platean. Frequents t
that flow from the plateau into the m
valley at 13,500 feet and in the Rong
most perfectly with the water-worn 1
to feed. Young were seen in June croc
in the Rongshar stream. The reason why this
a enrve iz disclosed hy observing its behaviour. L runs about
worn boulders, sometimes wading into the torreat up 1o ws breast, thrusting
its long bill under the round stones in the hope of finding insects beneath them.
Sometimes it curves its bill around the front of the stone, somelimes inscrts it
from one side, The bill is an excellent instrument for this purpose.  Were it
straight it would not suit the roundaess of the pebbles, Its peculiar curve isa
necessary part of it, and is excellently adapted 1o the habits of the bird. For
it 15 curved in such a way that it fits neatly arocnd the boulders when the bird
is probing for food.

he streams in the mountain Forges
v,  Met with in the Chumbi
t 10,000 fect. Harmonizes
t which it is accustomed
boulders on an isiand
y Bl with so pecaliar
on the water-

Tringa ochropus. The Green Sandpiper.

Sandpipers were seen in the pools at Khampa Dzong, 14,000 fect. A few
also in other parts of the plateau. I take it that they belonged to this species.

Totanus calidris. The Redshank.

Seen frequently in the platean marshes between 14,000 and 15,000 feet,
Mest composed of loose collection of sticks taken on July 12 at Jikkyop,
14,570 fest; contained four ewgs almost hatched., Norton in 1922 et with
familles on July 15 near Lingka : one with four chicks of which the old hirds
very pluckily tried to attract him away [rom the brood.

Erolia temminckil. Temminck's Stint,

Noticed occasiopally on the plateau. Flocks were seen on May 1, at
Lingks, 14,500 feet. On May 23 a single bird came to a pool on the Rongbuk
glacier at 17,000 feet. It seemed tired and was probably on migration,

Gallinago stenurs. ‘The Pin-tziled Snipe.
A snipe, flushed from marshy ground at Chodzoog, 15,000 feel, probably
belonged to this species.

Larus brunnelcephalus. The Brown-headed Gull.

A common bird of the Tibetan platean between 14,000 and 15,000 feet.
Frequents lake: and swamps and running streams.  Flocks may be seen
resting on the ice in the morning waiting for the thaw to set in,

Sterna hirundo tibetans. The Tibetan Tern.

Abundant everywhere over streams and lakes between 13,000 and 15,000 feet.
Frequently seen polsing over and plunging into streams. Common around
marshes and in the rocky gorge of the Dzakar Chu.

Anser indicus. The Bar-headed Goaose,

Numerous oo the plateau, Very tame, Allowed my approach to within
25 Em Occupy all lakes and swamps, even the pools st the village walls,
Well known to breed in Tibet. It is forbiddea to take the eggs, yet one
Tibetan official presented me with six. o 1922 goslings were observed bz
Longstaff on June 15, Norton records Tinki lake on July 14 as black wit

thousands of young birds,
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Casarca ferruginga. The Ruddy Sheldrake,

Extremely common and remarkably tame, They are as fearless as the
duocks in a London park.  Seen on every lake and poal of the plateau between
13,000 and 15,000 feet, Usaally in pairs, sometimes in smatl flocks, they fecd
with their heads deep in the water and tails bigh in the pir. Sometimes a
loud rushing noize is heard overbead which comes from a pair of sheldrake
swooping down to oceupy the pool, They also frequent the barren hillsides
where thev keep up a n courtship accompanied by bleating potes. It is
tnteresting to observe thelr sexual enthusinsm, often at the edee of a frozen
stream when the ground around them is deaped fo snow, Here s an exqmple
from o desolate valley in April at 14,000 feet. At the edge of the stream is an
eager couple which give forth a kind of blenting note, The drake is the more
ardent of the two and very persistent in his suit, From time to Hme he
crouches low, stretches out his long socse-like neck, nnd makes a run
towards his mate, At other times, when sheis in the stre: m, hestreiches oat
towards her, then utters his bleatin if trving to call her to the banlk. It
ia a cold desolation for such per usiasin which seems out of place
amidst ice and snow. In June we saw many young on the Tingrl Inke : others
in July ou the lakes at Tinki. Longstaf recordsit asa cliff breeder like
Spitzbergen geese. He saw the frst ducklings on June 10, which were
gobbled by ravens on their journey to the river. Norton notes a fair number
with families on Tinki lake, July 14,

Merganzer orientalis. The Eastern Goosander.

At Kyishong, 14,500 feet, o pair seen in the river with five ducklings newly
matched.
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The Indus Delta in Sind is one of the most deso
whole of India, With an uninte t

a very limited nrmc
for the purpo

Inte pieces of country in the
resting vegetation, & very small population,
nt of cultivation comj with the st areas available
o dreary waste of waters in the inm tion senson, and a
pastoral congiry tilized even for grazing anly to a very small proportion
of its possibilities, in the cold weather. The lack of development 1n this flat
alluvial country in the rainy season is probably duoe to three chiel causes,—
the absence of control of the inundation water, the prevalence of intense
malarial conditions, and the prevalence of feld rats,

The prevalence of feld ratsis, in fact, one of the main causes of the
limitation of cultivation, for the damage they do reduces the rice erop,
which eovers over 75 per cent of the cropped area, by an amount which
varies in many areas from about 10 per cent to over 50 per cent of the erop.
It i=s this which has led to the inquiry of which I propose to give an account
in the present paper, asto the nature of the injurious field rats in this part of
Lower Sind, and the methods which have proved successful in dealing with
them.

Hitherto, the species of rat inhabiting this tract have hardly been known.
In 18907, the late Mr. E. H. Aitken enumerated® the rats of Sind as follows :—
* The commonest ral in Sind is probably the Jerboa rat (Gerfiillns indicus)
or its cousin the desert Gerbille (Gerfifflns Aurrianes).® Mr. Glendow of the
Forest Department was the discoverer of another species at Rohri, the little
hairy-footed Gerbille (Gerbilins pleadowd).® The common house rat in
Karachi at any rate, is pure white on the under parts, but brown rats are also
found ; both are raoked now as varieties of Mus rafins, . .. The short-tailed
mole rat (Nesokia hardiwvicked) is widely spread in the Province and is ranked
among the enemics of the farmer. *' In 1809, it is understood from & note by
Mr. Kinnear in 1919, two examples of the Sind Mole rat (Funomys séndicns)
were sent to the Bombay Natural Histery Soclety, with a statement that this
species was a regular plague. The inquiries made in 1924 and 1925, on the
spot, indleate that three kinds of rat are very abuondant in the Indus delta
area of the Karachi district. These are (1) the well-known Gerbil [Cheliones
hurriagne) criginally deseribed from Hariana in the Punjab, but found in
Baluchistan, in Rajputana (Kotah), in various parts of the Punjab (Attock,
Delhi) and probably over the greater part of North-west India, {2} the Sind
Mole-Bat Gunomys sindices, originally described from Pithoro in Eastern
Sind and authentic specimens of which have not been recorded [rom outside
the province, (3)Hutton's Mole-Rat, Mesokia hutloni, originally deseribed from
Kandahar, bult also recorded from Baluchistan, Quettn and Sukkur,
Two of these species of rats are now proved to be quite Innocent of damaging
the rice crop, namely Cheliones hurriane and Nesobia Autloni, and the
injury is almost eatirely, if not eatirely, due to Gumewmys sindicus, the Sind
Mole-Rat, which occurs in enormous numbers in the Indus deltn. There
is no doubt that, in the past, a great deal of energy and money has been
spent in digging out and killing the wrong species of rat,

v Sind Gazelleer gy E. H. Aitken, Karachi, 1907,
* Now known as Cheliones hurriane, Jerdon,
* Now known as Nesokia indica, G, & H.

L)




e o . W

W

Journ., Bombay Mat. Hist. Soc.

THE INDIAN DESERT GERBIL (Chefiones huvrique).

v 3 i
I'ne Sixp Movrg-Rat { Gusemys sindicus).
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Hurtox’s MoLE-RaT (Nesokia hutloni).
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Fig o,
COURSE OF A RAT BURROW
IN WASTE LAND
Spi- MERIONES Aurriande.

TATTA, 5.8.1924.
LENGTH OF MAIN BURROW —15 FEET.
MAXIMUM DEPTH - 21 INCHES.

£

THE FIGURES INDICATE THE DEPTH FROM SURFACE.
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Tur Common Gurnin,  Chelfomes hurriane

The common Gerbil, Cheliones hurrigne, is the smallest of the three
common rats of the area,  lis range of length of the head and by iz defined
by Wroughton as 100 to 175 mm. Two adolis gave the following actual
measurements . — [§]

. inr,

Head and Body leagth ... S 1 108

Tail length wer L1 118
Length of Hind legs

without eluws ke e || a0

Ear length, from base .. 11 11

This spectes has very soft fur and s grey in colour, with very prominent
black eves. The ears are small and nre covered with very fine soft fur. The
tail leng—longer than the head and body together—has a line of black
hair on the dorsal side and ends In 2 brosh of long black hair. The femaley
have normally four pairs of mamm:a two on the chest and two in the Ingui-
nal region. The adults weigh from two to three ounces.

The burrows of this rat are almost straight (see Fig., 1) with very
little branching, and io this respect are very different from those of the other
two rats to be described. They have usoaily ewao apenings only, one at exch
end. Inthe burrows dug, no nesi or anyvehing of the kind was found in any
oue of them, The mouths of the burrows are always open and the inside iz
clear of looze carth.

The rats of this species feed entively on the weeds growing round about
their burrows, and they can be zeen feeding in thizs manner even by day.
They are never found in the rice fields, nor have stores of rice plaots ever
been found in their burrows. They are in fact, quite harmiess from a
farmer's point of view.

Hutrox's MoLe-Rat, Nesolia fnifont,

The other two common species of field rats in Lower Sind bath belong to
the sub-family Marine, or in other words to the large class of bandicoots,
The genera Gawemys and Nesodia have only been recently separated on the
basis (1) of the length of the palatal foramina,—this being long (8 mum.) in
Gungnys and short (5 mm.) in Nesokfa, and (2) of the number of mammae,
the genus Guwomys belng multimammate (16 to 18 mammeae) while Nesobia
has only 8 mammas. Both are mole rats living normally underground, but
the species oceurring in Sind have very different habits.

Hutton's Mole Rat, Mesokia Auifloni, is smaller than the Sind Mole-Rat
(Gumoneys sindicns) to be described later. [is runge of length of the head and
body is defined by Wroughton as being under 225 mm, hut actual samples
found in Sind are far smaller than this, Two adults gave the following
MEeAsUrEments :— I

- mm. mm,
Head and Body length S B L 155
Tail lepgth PR 1] 112
Length of Hind Leg

without claws ] 28
Ear length, from base = 26 17

This species has very soit fur, and is ochraceous in colour fading to

yish-white on the belly. The fore and hind legs and tail are flesh coloured.
'Ffzha ears are fairly small and almost naked, The tail is short not more, or
only very slightly more, than two-thirds of the length of head and body to-
gether. It is slender and covered with minute bairs. The adults weigh
about four ounces. The number of young per litter does not, in our ex-
perience, cxceed eight.

In disposition, the rats of this species are very variable. When kept in
captivity some individuals are violent and bite at all parts of the cage in
which they are confined, while others are quiet and submissive,

The burrows of this species are found in and round moist grassy areas
during the dry weather and in the embankments of rice fields during the
innndation season extending into the rice fields themselves as the water
retires. They are very long (ser Fig. 2) sometimes extending to forty or fifty
feet. They are very much branched, but the communication between the



332 JOURNAL, BOMBAY NATURAL HIST, SOCIETY, Vol. XXXII

Lranches and the original burrow is genernlly closed. They have nsnally two
to thres openings all of which are closed with heaps of loose soil throughout
the year, The inside of the burrows is not very clepn, loose soil lyving about
everywhere, Sometimes the passage of the burrow is so completely packed
up with soil that it is hard even to trace out its course, Nests are found in the
hurrows. When the water either in swampy areas or o rice fields dries
up, the rats extend their burrows into these nreas and use them wntil the next
inundation compels them to withdraw to the portions in the higher ground.
When the burmrows are opened up, the rats, Nesobfa huttoni, stick to them to the
last and do not run away.

Rats of this species usually do not leave the burrows for gquite long pe: iods,
and feed on the roots of grasses, from Me fuside of the burrows. The lines of
the burrows can in fact often be followed in grass areas, from above ground
by the withering of lines of grasses whose tools have been eaten, Their
principal food appears to consist of the roots of dab grass (Eragrosiis
cynosurioides) as has been aecartained both by examination of their stomach
contents and of the grass above their burrows. The search for tha roots they
require for food accounts for the great length of their burrows.

Tue Sixp MoLe-Rat. Gusomys sindicns.

The Sind Mole-Rat, Guaomys sindices, which is the really gerious injurious
Reld rat in Lower Sind, is altogether a larger animal than either of the two
others already described. Its range of length of the head and body is defined
by Wroughton as being less than 200 mm., and adult examples actually
measured in Sind gave the following figures :—

L 11
mm. mm,

Head and Body length .o 190 198
Tail length e wee 160 165
Length of Hind Legs without elaws et 34
Ear length, (tom base rean 24

This species has coarse and harsh fur, intermixed with a certain number of
longer and coarser hairs scattered over the back and flanks. The colour is
very variable, butthe general appearance above is of mingled buff and black,
fading into grevish-white on the belly. The fore and hind legs and tail are flesh
coloured. The ears are large and appear almost naked, though they are really
covered with very fine soft fur. The tail is long, slender and almost naked.
The minute hairs with which it is clothed are visible with difficulty.

The females have normally eight pairs of mammie, two pairs on the chest,
two pairs on the inguinal region, and the remaining four pairs on the sides of
the abdomen. But variations in the number and arrangement frequently
pecur, The number varies from fourteen to cighteen, and these are not
always arranged in pairs, there being often two to three more teats on the left
side than on the right.

Full-sized adults weigh about eight ounces, The rats of this species breed
throughout the year. In October and November, however, the litters are very
large, varying from fourteen to eighteen per litter. During the rest of the
year, the number varies from five to ten, The young, when just born, are
35 mm. in length (head and body) and weigh from three to five grammes,
They are born blind and naked, and are pink in colonr. The eyes open after
about a fortnight, and the voung begin freely to leave the nest after about a
month, Young rats of this species up to 134 mm. in length (head and body)
have been sometimes found with the mother, and sometimes living inde-
pendently.

The Sind Mole-Rats are very active and difficull to cateh, and are ferce and
have been even known to attack a man. They can usually bekept in confine-
ment and will breed under these conditions. Though normally living under-
ground they are neat and cleanly in their habits, cleaning dirt from their fur
with the fore feet and tongue.

The burrows of Gunomys sindicus are found in exactly similar sitvations to
those already described for Hutton's Mole-Eat, but they are much more
migratory than the latter. It may be stated that the normal living and breed-
ing places are round the edges of grassy areas which are flooded during the
innndation season, known as dbasds in Sind. The openings of the burrows
are usually situated under bushes or in high grass, In July or August, when

»
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the lower lands are flooded and the rice crops offer attractive food, they lenve
these grassy areas and turn their attention to the embankments of the rice
fields, To these rice areas they keep pouring in throughont the season, and
there is always more damage froni rats in the areas which abound with dhasds,
When the water falls in the rice fields they extend their burrows into the felds
themselves,—and after the crop is harvested and the rice which thoy have
stored is exhausted, they again migrate to the grasay areas, often to con-
siderable distances,

The burrows in the rive areas cecur, therefore, both in the vmbankiments and
in the fields, but when there is water standing in the fields, they reatrict them-
selves to the embankments. When both the fields and the embankments are
submerged, as occasionally hnppens, thev form nests on the tops of the rice
plants above the water, but whether these are merely temporary resting ploces
15 not known.

The burrows of this species are short, but connect extensively
another (fee Fifgr. 3), especially when the rats live within the em!
They then occupy a length of two to ten feet. ch burrow has t
openings, which are generally found open, and ; is
outside one or two of the openings. Balls of excrets are found mixed with
these heaps of soil, There is no loose soil Iving anvwhere in the burrow.
When the <oil iz very wet, and when there is plenty ol 85 Or rice Erowing
the rats construct, ioside their burrows, twoor 15 eitherof grass
rice straw.  Outside the burrow, distinet runways AENse. VEgetn
the feeding gronnds of the rats are frequentiy found and it is under £
cover that they move abouot in search of food., Though the rats of this species
are nocturnal in their habits, vet they can sometimes be seen outside by day,
especially at harvest time, under cover of grass,

When the water in the rice fields dries up, the rats leave their barrsws in the
embankments and dig fresh burrows in the felds themselves, Such burrows
are longer than those in the embankments, and in these they store grain, some-
times along the main borrow, and sometimes in special chambera, After this
store is finished, the general migration from the rice areas to the grassy lands
(dhands) begins, where they dig fresh burrows, and these they occupy until the
next inundation season,

Though the Siod Mole-rat lives normally in dry land, it is capable of swim-
ming, Medium-sized adults when kept in water twelve inches deep in glass
jars were able to maintain themselves without any support from forty to sixty
hours. They are always able to dive, and in face of any danger they jump
into water and dive or swim away. A hizh Aood, however, destroys enormous
numbers of these rats, and is probably the main natural agency in keeping

down their numbers. :

Foob axp HabvlTs oF THE SixD More-Rat

In nature, the Sind Mole-rats have been noted to feed on two different clasees
of material. On the one band they take, when they can obtain them, rice
lants in various stages, and the earheads of the bajri crop (FPewnisetin
ploideum) . on the other hand they eat the roots and tubers of eertain grasses
nnd sedges.

So far as the rice plant is concerned, it is eaten chiefly in three stages. In
Aungust when the crop has grown to a height of cighteen inches to two feet
the rats cut off the plants at the bottom, to feed on the lower sweet pulpy Pm':
tion of the stem. Itis in these days that the rats, probably for the purpose of
being near enourh to their food supply, construct temporary nests on the top of
the rice plants—especially in submerged fields—made of rice plants eut and
twisted together, The damage to therice fields at this stage is generally in the
form of patches all over the fields, and in years of rat plagues these patches
extend over large areas. Usually the damage is not =0 serious as it looks, as
tllering takes place, and the plants still mature though a little later thas the
e s stogd h h of th

e second stage of the prowth of the rice plant when it o i
attractive to the Sind Mole-rat i= when th]; grain in :hte eggﬁi?dg t::t ;?:Iiﬂg
milky. The rats then either climb up the rice plants or bend them over, ard
suck the milky pulp from the earheads which conseguently dry up, A far
mare serious type of damage is done, however, in the third Stage when the grain
has fully ripened. The rats then eat the grain, leaving onlv the outer hulls,

13
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arge quantities

and in order to do so they cut off the earbends and store thew in
ear (October or

in their burrows,  The burrows, in fact, if dugr at this time of
November) show large numbers of earbeads stored, some special cham-
bers and sometimes in the main burrows, More than six hundred earheads
were connted in some of the burtows, and even then, more were belng collected.

Mueh 2 eaten, much is wasted, and the store is nsed up, ordinarily, by Decem-
ber in each year. This cutting off, storing, and eating the matur
mature earheads represents the chiel damage done by the rats.

I

number of felds in the Tatta, |
Di=trict were exnmineda, and 1
rernoved in this manner,  Thiz was nob o
the normal amountof damase in much
and count I ur 1,000 1b:
rupee—this damage wom
pET annam,

Other erups are only enten
season, and whe
not to anveh

wal and Shah Bande
i eent of the earheads
agrae vear ' but probably rep
Indes Delta. 1 we take it as such
Idy, worth 25 1bs. per
menty over bwenty-three Iakhs of rupees damape

0or

intndation

e yenrs, but

grown in the cold
The other main

sojonrn in
and serwes, W
the roots of da
ey [(Serrpus
the chief food I

In order to iy ind the
of food, a number of adult

y 15 T inls.
Small to medinm-sized adnlts or nearly adult rats, weighi 1 four to five
onnces each were taken, and kept for two days or so in the cages to accustom
them to the surroundings with a sufficient supply of water. Weighed quantities
of varions foods were placed in the cages, and the amount left afier 24
hours was again weighed. ‘The difference between the amount given, and Lhe
amount remaining after 24 hours, indicated the amount consumed by the rat,
A number of tests were made with each kind of material.  Healthy rats only
were employed ;. if they became sick, they were not naed again,

The averige qoantity consumed in 24 hours by small to medivm-sized rals
was as follows @ —

Green Bananas 10°7 gms.
Ripe Hananas | O
GGreen puvar? pods 7 s B
Tari (Lufa aculangnia) 25 =
RHoots of dad srass 09,

Uncooked whent flour wetted with water ..
Cooked wheat flour wetted with water
Uncooked wetted Sajri lour ...

=
nte LR D e D D LR
Hemooow

Cooked wetted dajri flour 1 .
Upncooked wetted rice flour 12:5
Cooked wetted rice flour 12:0° .
Unecooked werted gram* flour ... @0 ,,
Cooked welted gram flour 142
Uncooked wetted wheat bran ... 88
Cooked wetted wheat bran 109 .,
Diry gram T8 3
(Gram soaked in water for 24 hours &l
Earheads of rice 67 ,, leaviogall
{hulls}
Earheads of Bajri. 10:3. &
Earheads of Jowar (Sorghum) ... 58 ,,
Dry Copra (Cocoanut) 1 b B
Dry Fish Mil
Green rice plants EB . (only the
lower portion
of stems eaten)
* Guvar, Cyamopsis psoralioides. 2 Gram, Cieer arielinum,

&
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Some of the lests were repeated with larger rats (6 ounces), but using the
same method. The result was as follows :— ;
Roots of dab grass 24
Tuabers of &af {Scirpus wiarifims) G " g
Unhusked riec 48, [leaving all
/ hulis)
Uncooked dapré Hous ia -8 rms.
Cooked Aoy I
Dry whole wiien 2 5 4+
Dy erushed wheat 5
Crushed wheat, wetted with 25 per cent

layr Sl Bl 5

with anisesd ofl.
oo case did the add

following figures indicate the resulis 1—
f_}ir'l:'.-'.‘.:."."_l' carsumed by ane yal in 28 Ronrs.
1 (#) Uncooked rice alope 125 grms.
{#) Uncooked rice with o o
2 (e} Cooked wheat bran alone 10-9
(&) Cooked wheat bran with gnf ... 90
3 (7] Uncooked rice flour alone 125
(8] Uncooked rice Aour, with cocoanut oil T4
4 (@) Uncooked rice flour alone . ; 125
(&) Uncooked rice flour with anigeed oil 00 |,

MeTHODS OF CONTROL OF THE SIND MOLE-RAT

In LowerSind, the Sind Mele-rats always do extensive though wvariable
damage. Some years they are a veritable plague and in most seasons, this is
the case in some parts of the area. Probably the main natvral means of
control is the prevalence of floods. Though these rats are good swimmers, yet
a high flood by filling their burrows with water, does destroy a large number
for in these times it s oaly the very high land which remains as a refuge. The
fact of the variability of the damage from year to year, apparently without
reason, leads to the idea that a rat plague is a scourge of G against which
little or nothing can be done This idea prevails very widely among the
cultivators of the lodus Delta.

When the pesl becomes really serious, many people do, however, have recourse
to digging out the ratsin the embankments and there are even special rat
shikaris emploved, who are very skilful in digging out and killing rats. The
Sind Mole-tat s somewhat difficult to deal with, as it i5 easily alarmed and
runs away at the least provocation.  Butl the shikaris, who have made this their
profession, are able, in bad attacks, to cateh and kill sixty or sevenly rats per
day, and are paid eight to twelve annas per hundred rat-tails produced. As the
number of rats decreaszes, the rate of pav rises, till it may goup to Re. 2 to Rs. 3
per hundred tails.

A method of digging has been recently adopted in the Tatta taluka, by which
all openings of the burrow were closed except one, and a fishing net was placed
over the remaining opening.  Asthe Guwomys ral is easily alarmed, it flees when
digging is begun, and is caught and killed in the net. Dogs are some times
used, too, in connection with digg'm[g-

Baot, at the best, the digeing out of rat holesis an expensive and unsatisfactory
method. Long burrows are usually aveided by the shiéaris, as being too much
trouble ‘The embankments are cften badly spoiled by the digging operations
and cost & good deal to repair.  Manvy of the rats killed are the harmless Mesokig
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Aettond instead of the injurdiows Cuwomys siwdicss. And, as new rats are
continunlly moving into the rice area, a few field may easily be re-infected
after all the trouble has been taken. .

.Two methods of destroving the Sind Mole-rat on o large scale have been tried.
The first has been by polsoning, which has pot proved applicable on a large
seale + the second is by fomigation of the burrows which under conditions which
can pow be defined, <eems to be practicable and efficient as 0 method of
controlling the rts

CoxTroL BY Poisox Barrs

In the experiments on poisoning, the Dest 11|u:]i11!11_fur conveying the polson was
found to be cooked dafrf Aour.  “Pinis was as attractive os any available material,
and was mixed with (1) stryehoine hydrochloride, (2) bariam: carbonate,
(3) white arseniec, (1) plaster of 'r’_.':l'ih._ and (5) .1\,}1'{.1;:&'](:1&5'3' pim-sE}mmh
preparation koow * Parmers ' Vermin Destroyer Fhe last two of these
proved entirely t the other hand, effective resulls were obtained
with the other po

With strychuine
cooked dafri il

hinride, one rat died within half an hour after takicg
0025 grajos of the poisen: another died within
1? hours after it containing 0-12 grains of the poison. With barium
carbonate the mini 1 effective dose was 10 grain of the poison, contained in
5 grammes of dafre Aour. In this case the rat 2ied within 12 hours: T_Tsi.u;','_ white
arsenic, cooked dafri lour containing 005 graing of the poison was effective
within 12 hours

All the above tests were made with 4 to 5 ounce adult rats: Further trials
were then made with larger rats weighing 6§ ounces.  Again  strychnine
hydrochloride was found to be effective within 12 hours when the rat consumed
pajréi Aour containing 01 grain of the poison. Barium carbopate caused. the
death of the rat within 48 hours when flour containing 1'2 grains of the poison
was taken, and within 15 hours when 24 grains of the poison was consumed.
In the case of white arsenic, 0r2 rrains of the poison killed the rat in 36 howrs
and 05 grains in 12 hours.

When tested in the feld the following method was adopted :  Bails of cooked
fajri Aour or other media, 5 to 8 grammes in weight were mixed with adequate
doses of the poison and placed near oneof the openings of the burrowsin the
evening. ‘They were examined next morning, and when the baits had been
touched, the burrows were dug out o see whether the rat was dead.  Four cases
e diig .

1. The bait had heen partly or wholly eaten, and on excavation a dead rat
was found in the burrow.

2. The bait had heen partly or wholly eaten, and on excavation no rat was
found in the burrow.

3. ‘The bait was nntouched, and no sign of a rat's activities.

4. The bait was untoucned, but had been dragped Inside the burrow, and
there was only a living rat in the buarrow.

The first case means siccess @ the second has been counted as success, for it is
robable that the rat had died awny from the burrow : in the third case the
urrow is evidently uninhabited and so these cases are excluded from the list of

tests made : and in the last case, the rat refused the bait or was unaffected by
it, and the result was o failure. The percentage of success was caleulated by the
proportion of cases 1 and 2 to the total of casesl, 2 and 4.

he results with barium carbonate and white arsenic were extremely poor,
as follows 1= !

A.—Barinm Carbonale (3 to 4 grains per bait), y
1. December 1924, Medinm-Cooked dajri flour (16 baits) ... 125 per cent

successiul.
2, February 1625, . MWedinme-crushed wheat (25 baits) T R
B.— While Arsenic (1 grain per bait).
1. Japuary 1825. Medium-cooked bajri Aour (30 baits) ... 43 y
1n

2. February 1925, Medinm crushed wheat (40 baits)

-
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Strychnine hydrochloride was much more effective, as follows :—
C.=Strychnine kydrockioride (3 1o 005 rrain per bait).

L. December 1924, Medinm-cooked Bagrd thour (14 baits) ... 43 pEr cent,
successiul,

2. December 1924, 7 whole wheat (45 bait 67 ,
3. January 1925, % rushed wheat (40 bajts) O . ) o
4. February crushed wheat [57 haits) .t F
§ March we=crushed wheat (23 baitz) . 2
. m-boiled rice (20 baits) et o

i Lhe last poison, the results are however, very
promis 1 ing pest like the Sind Mole-rat, partial destroction
of the it I ner is hardly what is wanted, and atlempts at
fumigat ; promise, further attempts in the divection of nsing

LONTROL BY FUMICATION

A3z it was shown in
the Sind Mole-rat,
during the inunda
tions, there seemed h
the burrows with 1 revious atte
vapour as the fumi fy the looger burrows fo
(November and December 1520) had proved very ineffective, bu
was realized that the only time for fumigating the burrows was
inundation season, almost complete success was abtained.

The method used was Hrst to pump smoke (made by the mixed vapours of
hydraehloric acid and ammonia) Into a burrow, close all openings where
smoke comes out, by soil,—and then pump in the fumigant. The machine
used for the purpose was the * Swddetd Rabbif Fumigeior ' obtained from
Australin, Carbon bisulphide or petrol, or a mixture of the two was used as
u fomigant in all these tests in 1925, The amount used varied [rom ane
pound per nine burrows, to one pound per 40 burrows, and the latter quantity
was found quite efective af e proper season.  The actual quantities used and
the percentage of success was as follows :—

ring the

R

| Number of Percentage of
Date Fumigant Burrows per 1 1b. SUCCESS
i' of fumigant | per cent
! |
|
Aupust 1925 | Carbon bisulphide 9 100
o i 20 100
% Vi 40 100
September 1925 . i 40 100
October 15925 Wi 40 100
November 1925 o 40 -
December 1925 - ] 33
Jappary 1926 i 20 30
October 1925 Petrol 30 18
November 1925 i ' 15 Nil,
October 1825 Petrol and Carbon
bisulphide (1:1) I 15 83
November 1925 aies ) | M 32
December 1925 5 [ 15 J #

The results seem clear. Up to October, carbon bisulphide seems a perfect-
Iy effective fumigant, when applied at the rate of one pound per 40 borfows,

An attempt was made to apnpz\‘lg'[i this method of fumigation with carbon
bisulphide in 1925 on an area of 250 acres in a badly affected area in the Shah
Bunder taluka, during the inundation season. The rats were found chiefly in
ihe embankmentr, which were covered with thick tall grass—thus ¢ausiu;;
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copsiderable difficulty in finding the burrows, The area was gone over with
the machine, —smoke followed by fumigant, —and all the rats destroved, as
was made clear by digging out o number of the burrows, ‘Then the embank-
uents were re-infested with rats from the omside, and the tr it Was
repeated.  The whole aren was in fact, gone over four or five | , and 2,500
rats were destrayed.  The cost for material came from 8 to 10 aunns per acre.

When the experiments had reache:d this stage, 1 was compelled 1o leave
Sind and further work was placed in other ponds. 1 have been nlle
however, to utilize the results obtgined in 1926 -=when the wor |

termination was carried out on o much larger scale, nnd anew metiod
fumigation introduced, which Lids fair to give more widely applicable reoull
1 those previously desc

bl

-0 0 promising that it was decidecd
{estud conntry in 1926, 11 was clear that
venl wio o be dope Betweesn Angust
pwas peed. B riginully intendoed that
iust when
ty thateven
ia wery fne

The resulis of 19 YELL
deal with about 5,200 o
if fumigation was 1
and COctober, wha
carbon hisnlph
the work was ab
better resulis mi

duzt, which ¢ox horrow mnorr,  This
material 13 now nve tiiies ud suitable
cheap pumps for bi t imto th blainable.
Preliminary experin Catis, were, in [ y it was
determined to use s sceale.

o two centres were taken in hoth of

In carrving out these lar
altegether 3,463

which the rat attack prom; } L 1
acres were treatesd either with carbon bisulphide or with calei cvanide dust
{A dust). All the land was goune over three times, and 423 acres in Tando
A[ahomed Khan was gone over four times. The total nuaniity of carbon
bisulphide used was 1 Ib. 10 ozs. per 100 burrows and of ealeium evanide dust
was half o ponnd per 100 burrows.

The following table shows the details ol the treatment. It may be noted that
the carbon bisalphide costs Rs, 2-8-0 per pound, and the calcium cyanide dust
s, 1-%.0 per pound. Both these prices would e very much reduced if the wse
of the methed became general.

| | |
1 Aren No. of | Cost of | Total
| treated | burrows | material | cost
Place Material used in treated | & lanbour| per
acres | | per acre. | acre
. {" Rs. | Res.
P i o 2 1 ek
1. Shahbunder. Carbon bisulphide | 770 | 12430 | 1 1 02 20
2. Shahbunder. Calcium  cvanide | - | |
dust. 1,040 24,4960 n 6 0|l0120
3. Tando Mahomed |
Khan Carbon bisulphide., 423 | 12,088 111318 52
4. Tando Mahomed | Calelum  evanide| |
Khan | dust. 1,280 | 2287 0580114
|

The treatment was completely successful with both materials, but the use of
Caleinm cyanide dust is not only much cheaper, but also is much simple to
apply. It appears clear, in fact, that by an expenditure not exceeding 12
apnas per acre, this rat pest, which as has been shown above, canses an annual
los= of crop which amounts 1o between twenty and thirty lakhs of rupees, can
be control led.

w
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.



=

£a

GAME PRESERVATION IN THE NILGIRIS
HY

%'

vigjor 14 G. Pavranas-Avams,. LA (Rernad

The Nilgiri Game Association was formed in 1879, and s
therefore one of the oldes societies for Giame Preservation o
India,

The area under itz control includes oot onlv the whole of the
Nilgiri District, but also parts of Colmbatore and Malabar. A
detailed physical description of | i
it will suflice to divide 1t into (P upland:
country, (1) The uj 1 i

average elevation of
wooded sholas often

generally grassy or w I:
ipi lv. to the [ow co
Kundahs.
Wiynaad at an average clevatic i the area bhetween
the slopes and the Movar and Bhavani rivers running down to
little more than 1,000' above sea-level. The jungle varies from
heavy tree to light thorny serub.

The mass of the Nilgiri plateau intercepts the monsoon currents
and accordingly one side receives heavy rain from the south-west
monsoun while the other abtains little except from the north-east.
This climatic variation considerably affects both the nesting seasons
of birds and the times when the deer, more especially chital, may
be found in hard horn. At the time of the formation of the Asso-
ciation in 1879 as the rvesult of considerable Press agitation, big
game was fast approaching ¢xtinction on the plateau.  The
butchers of that period knew no restriction of age, sex, or scason,
and slaughtered alike does, fawns, and stags in velver.  To any-
one who thinks this picture overdrawn, a persual is recommended
of the articles entitled ‘Game,’ published in the South Indian
Cbserver in 1876, by “*Hawkeve," the late General Hamilton, to
whom the thanks of all sportsmen are due. Owing largely to his
efforts, the Madras Government passed ‘the Nilgiris Game and
Fish Preservation Act of I879," which with minor modifications
has been in force cver since.

The Aet provides for close seasons, protection of females and
immature animals, ete., on Government lands only, and vests in
the Collector of the District very considerable powers regarding
the conditions under which a licence to shoot may be issued. The
Collector is assisted by the D. F. O. as Honorary Secretary, and
by the Committee of the N. G. A. At the present time a season

includes the Nilgin
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shooting leence costs Rs, 50, and entitles the holder to shoot the
following head of mature game :—

Sambur Fry i Jungle-sheep yurqt
Spotted deer Ll 1bex s a
Blackbuck | Rison 1

FFour-horned antelope |

while a monthly licence costing Rs. 30 entitles the holder to:

Sambur ; [ Bison or bex
Spotted deer | Blackbuck or four-horned
Jungle-sheep S A antelope

Mature heads are defined as ;-

Sambur a0 Spotted deer O 1.

Blackbuck . i4 ex {3

Bison 33" span, or 18" girth, or 4" of corrugation.

Stringent penalties are imposed for shooting females or imma-
ture heads. Al fines how * have to be credited to Government,
and are not allowed to swell the funds of the N, G A,

The close season runs, from July 1 to- October 31 for big
game, and from March | to Sepiember 15 for small game; there
is no separate licence for the latter. On an average about eighty
season and twenty monthly licences arc issued.  Visitors pay the
same fees as residents,

Taking in order the various hig game of the area :(—

(1) Sambur—Are now numerous all over the plateau, slopes,
and low country, but really good heads are very scarce, and even
those considered shootable (30") are not numerous. The hinds
outnumber the stags on an average by eight to one, and need
thinning, but the difficultics in the wav of this are obvious. The
total absence of lime on the Nilgiris is no doubt chiefly to blame
for the small size of the heads Lut another contributing cause is
undoubtedly the shooting off of the best stags yvear after vear,
leaving to breed chiefly immature animals and those past their
prime. All old stags ‘going back' should be shot off.

The record head for the Nilgiris is only 42" shot many vears
ago, and it does not appear that one over 38" has been obtained
for some time. During the past six vears an average of twenty-
cight stags has been shot annually. :

(2) Spotted Decr.—Very numerous in the low country, bul
much persecuted by wild dogs and by patta-land shooters. The
heads are good running up to 38", but are generally thinner than
those in the C. P. The average for the last six vears is twentv-
seven buck annually. ’ B

(4) Bison.—Have increased considerably in the low country,
some of the herds numbering up to thirty. Good heads are how-
ever scarce and the average number shot in the last six vears is
ounly seven annually, the best recorded head having a span of 417,

(#) Ihex.—Nilgiri Tahr, locally known as Ibex, were nearly extinet
in 1879 but thanks to careful protection have now increased very
considerably, and the total of the herds in the Kundahs cannot
now fall much short of 400. In 1925 the writer saw a single herd
of over eighty, nearly half of which were kids. After such a long
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period of protection it snight be expected that the old bucks
(saddle-backs) would carry fine heads, but of the tetal of el
shot in the last six vears, the best measures only 151, The does
outnumber the bucks by some 20 to 1, and there is no satisfactors
explanation for such disproportion.  Ibex suffer considerably from
the depredations of panthers ond, though to a less degree, from
poaching Kurrumbas= on the Bhavani slopes.

(31 Blackbuck,—Were closed to shooting from 1923 1o 1920
and are still not numerous, but sufficiently s«
sion of one on the licence for those who e
trophy. They seidom measure over 17Y and are co
in build than up-country buck.

{G) fungle-sheep.—As the Muntjac is locally ecalled—zre suffi-
ciently numerous and call for no remarks. Tifty-two are shot
annually on an average.

(T) Four-horned Antelope.—Are scarce, and only four have
been shot in the last six vears. [t may be of interest to note that
the variety with two horns only is generally found here. In old
books it is termed the ‘Mountain Antelope.’

{(8) Nilghai.—Are rare in the area and arcc strictly protected.

(%) Tiger, Panther amd Bear.—Are not proiected and call for
fews remarks. The average numbers shot annually during the
past six vears were 13, 29 and 6 respectively. Chance-met tigers
occur more frequently on the plateau than in most other paris
of India. The writer had the good fortune to meet a Family party
of three on the main bridle-path in the Kundahs on November 1
last, and the late General Hamilton once saw no less than five
together in the same locality,

The destruction of panthers has resulted in a great increase in
the numbers of wild pig which did so much damage to cultivation
that in 1921 Government found it necessary to give a reward for
their destruction.  After some 1,350 had been killed the reward
was stopped in 1924,

(10) 1Wild Dogs.—Though not strictly speaking game, these play
an important part in Game Preservation.  Up 6l 1923 a reward of
Rs. 25 was paid for every wild dog killed in the area, of which the
N. G. A. gave Rs. 15, Government contributing the balance. The
results were satisfactory in that some forty to fifty were destroyed
annuallv. Unfortunately the adjoining districts did not co-operate,
and sking of dogs shot outside the area were brought in in such
increasing numbers that the N. G, A. in 1923 were forced from
lack of funds to discontinue the reward. At the same time Govern-
ment in a fit of economy stopped their contribution also. There
i= no doubt that the reward of Rs. 25 was too high, but 1o stop
it altogether was a very short-sighted policy and resulted in a
great increase in the numbers of wild dogs. The spotted deer
and sambur in the low country suffered severely in consequence,
<ome parts being temporarily denuded of all game, while several
packs even made their way up on fo the plateau, which had been
free of them for some vears. In 1926 it was decided to renew the
N. . A. reward of Rs. 10 and to address Government for assist-

ance in the matter,
14
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So far as this area is concerned there is as yet no definite evidence
of more than one type of wild dog, though a smaller and fiercer
variety is said to occur just inside the Mysore houndary. This
however still remains to he confirmed.

Small Game.—The game birds of the area include Snipe, Wood-
cock, Nilgiri Wood-pigeon, Grey Jungle-fowl, Spurfow] (red and
painted), Peafowl, Sandgrouse (painted), Grey Partridge and
several varieties of Quail, but compared with other districts, the
shooting must be considered distinctly poor. A bag of a dozen
head. on the plateau at any rate, 15 as much as one gun can
expect in a day, and he will have to shoot straight to get even that.

Sisi and Chikor were imported and turned down some years
awo, but no trace of them can now be found. An experiment is
shortly being made with Burmese Silver Pheasants, and it is to
be hoped that this will meet with more success. Grey Jungle-fowl
have heen brought up on to the plateau from the low country from
time to time, certain sholas where they are released being closed
to all beating, but the majority probably soon find their way down
again.

In 1926 the Nilgiri Game Association decided to reintroduce
rewards for the destruction of vermin, the seale being:

Wild Cats and Red Mongooses, Re. 1 each.

Hawks, Crow-pheasanis, Harriers and LEagle-owls, As. 8 each.

The shooting of Jungle-hens is not permitted after January 1
each year, and shooling would improve if they were protected
altogether for several years, at any rate on the upper plateau
round Ootacamund.

Poaching is inevitable and all that can be done is to mitigate
the evil as far as possible. The N.G.A. has for many years an
at considerable cxpense maintained a stalf of sevenleen game
walchers, but as they were found to be quite useless, they were
aholished in 1926, and their duties taken over by ordinary Forest
Guards, a special sum being set aside by the N. G. A. for rewards
for reporting cases. The N. G. A. is much hampered by the
amount of private Patta land in the area, over which it has no
control, and on which shooting takes place without restriction
throughout the vear. Sinece the revision of the Indian Arms Act
a few vears ago the number of licensed weapons has increased
cnormously, and there is, unforiunately no doubt that poaching
into Reserved Forests is far more comon than it used to be. What
is needed is an Act to protect the females of deer at all times, and
game birds during the nesting-season equally on private as on
public land. '

The Forest Rangers and their assistants in this district now
receive free shooting licences, and if they will fully realize their
responsibilities in the matter of Game Preservation, much might
be effected.

Certain arcas on the plateau are closed to shooting either big or
small game, and others to beating, and it is proposed to close
next year to all shooting a considerable area in the centre of the
plateau  to acclimatize imported Jungle-fowl and Burmese
Pheasants. For many years the large tract on the west of the
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plateau known as the Kundahs has been closed 1o ni&uting andd
csmall game shooting. It was re-opened this season, but there is
na appreciable increase in the number or size of heads in the case
of Sambur, nor in the number of small game. The Kundahs are
uninhabited and seldom visited except by an oceasional sportsman
or by men grazing herds of cattle.  Its southern edge is no doubt
poached to a certain extent by the jungle Kurrumbas from the
Bhavani Valley, but they do not penetrate far above the cliffs.  The
poor results obtained scem to show that a long period of protec-
‘tion in the same area is a mistake, and that closed areas should
not be kept as such for more than a few years. '

General.—The present condition of game in the area is salis-
factory, but the greatly increased number of Jicensed and unlicensed
weapons in the hands of Patta-land shooters renders necessary
stricter supervision than formerly, and an Act to regulate the sale
of big game throughout the year, with severe penalties for the
use of a gun except by a licence-holder in person. Unless some
such steps on the lines indicated are taken at an early date, the
‘head of game in the area will diminish rapidly, and no longer
afford alike to the resident and to the visitor the sport that it
LovepaLg, NiLGIRIS,

March 3, 1927,




SOME FURTHER NOTES ON THE SECOND EDITION OF THE
FAUNA OF BRITISH INDIA—BIRDS, VO, 111

By

Cravp B. TICENMUKRSET, M.A , MRS, MH.O00,, F.RGS

pe 2. frena puefla, Even af the present day the Privish Muosenm lacks sutii-
c¢lent material among many of the commonest Indian species to elucidate their
moults and plumages, the old iden however that any species acquires its plumage
by pigmentation without o moult has been discarded by practically every
oraithologist n the warld ; there has vever been ¢ oy proof that such a phene-
mencn can take place i oddeal of proof (hal such o thing is a physio-
logical impussibiliiy w1 of the Hirid n series however
doez show that first 1 rezemmble the wid by complete
moult become adul ng spring. ‘The invemle of thizs well-known
Species nppears

PeoB. Chriades o
winters in N.W. India ot aill, ndeed the only recotd I ecan find is one from
Knarachi in Sepnt re il may be straggler at the seazonal migrations,

Many [ndina oricies hove longer wings than 142 mm, and | ind & sexed series
show & 138=140, ¥ 152-116.

p. 2. Saroglosse. 1 canoot agree that an original ervor v spetling should be
perpetnated, moreover it s not in nccord with the International Hules to do so
(Fule'19). The word is of course derived from the (Greck prar ([ =a starling)
cf. Psarisoma, etc. and Hodg=on must have made o slip or clse a printer's error
crept in and it is on a par with Sturnopasfer altered to Sturnopasfor (p. 611,

p. 32, Sfwrsas v, feondic The deseription ol the ' young birds ' plumage
is not at all clear. Here by ‘voung birds' is meant the first winter
plumage and by ° nestling ' the juvenile plumage, In the description of
the ' nestling " plumage there is no mention made of white spots on the
lower plumage nor of any buff spots on the upper plumage which we are
told the * voung bird ' retains. As a matter of fact the first winter birds
retain none of the juvenile or ° nestling ' dress, there belnr a complete moult,
and in this dress are more profusely spotted on the under-parts than any other
race of Starling. The breeding distribution s given as the Himalavas east to
Nepal ; it is common eaough in pirts of Cashmere bat it must be very local now-
a-days in the Simla-Almora area ; st least there appear to be no recards of it.

P- 33, Sfwrnus o scwer.  ‘Uhe irides of females | shot were dright gold and
Aol odife s a very siriking and distinctive featore.

48 3. Slurans v, poltaralzskii.  All races of F..tnrl.ing vary but the ]1_1;[_101-5!!.-
of this race have the ear coverls purple, sof green, and is thus in contra-
distinction to . rwfearis; a few, which 1 otherwise cannot differentiate,
however have the ear coverts preenish,

p. 5. Fourthline from bottom * pesting * should be * roosting ',

p. 56. Here as in many cases throughouot the Fauna the terminologzy of the
plumages varies. Sometimes by ‘ young birds ' juvenile plumage i meant,
sometines first winter plumage is meant ; sometimes by nestling the juvenile
plumage 15 meant, sometimes the down plumage. g

A few instances at random 1 —

* Young bird ' =juvenile, * Young bird ' = lIst winter, * Nestling ' =juvenile.

Acrdotheres ginginianns, Sturnns honii, Hirnndo fififer.
Motacilla citreola. Motacilla feldep g, £ feleroides.

Lmberiza calandra, Entberiza stracheyi.  fomberiza arcuala.
Alemon alandipes. Anthns ceroinns. Hasser montanus.

* Nestling ' = down plumage.

Molacilla cinerea.
The plumages of birds are difficult enough to understand but if the age-names
of the plumages are not definitely fixed chaos is inevitable. ' Youn d tiga
thoroughly bad term asit means any bird which is not adult, ' nest ing ‘ loo is

TJ
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a loose term and both have long been given up by most writers in favour of
juvenile plumage and down plhunare which are fixed plumiges in the lile cyele.
p- 66.  Sub-family Ploceiner,  This is said to contain four Indian species : it
should be six,
p. 77, Eifrildine. It is not quite correct to sav that theze have po Apring
moult, Many perhaps do not but it s question I have not been able o go
into ; Amandata amandi inly has a spring (prenuptial] monlt

7 however certal
a8 1 pointed oat some vears ago (Ibis 1922, p. 647).

p. 78, Munia walacca, On line 1 the wype locality i fixed o Bi
lower down it is fised as Cevlon. Looseness in fixing type localities
endless trouble,

P- B8, Dholowcha rufiveniris. Here i3 one mare exanmiple of the infinality of
nomenclature ; Mr, Baker renames the Muwsia peclo of 13 g he considers
thiz name is precccupied by Amading pecloralis of ( - quite correct
if these two birds belong to the same genns, how 1 's in his
Birds of Awstralia puts Gou'd's bird 1n
views are adopted, Blyth's name will stand as &7

p. 81, Uroloncha punciufata. This bird certainly
Diharmsula, Kangra Valley, etc.

SO
s to

sl i his

i}l Piinjah,

P 9E.  Amandava emandava. It still seems o though 1
recorded the fact {Ibis,, 1922, pp. 646-7) that this Munia 1-breeding dress
which somewhat resembles that of the female and into which it moults after

breeding.

p. 100, Perissospiza. This genus is split of from  Jhverobas on what
appear 10 me to be very trivial characters, especially a5 these Grossbeaks do not
form an upwieldy zroup which for convenience might be divided up. The
differences between say icferoides and melano vanifins seem to be o reater than
between say Corvis splendens and Corpus Hibefanys.

p. W4, £, carmeipes. The bird which ranwres from Baluchistan to N W,
Himalayas and Turkesian is | consider quite separable and should stand ns
speculigera (BN HLS., xxxi. 4).

Py 117, Hewmalospiza sipahi. | cannot confirm that the femnde has o much
shorter tail than the male as stated. [ messure them as tollaws, & G7=75.
2 66:5-71, o tail of 55 mm. i surely not fully wrown ?

p. 122, Propasser. Here again it seems dovbtiul §f this genus can be kept
distinet from Carpodacns thoush it might be more convenient to do so,
. rkodeeklamys grandis has the superciliom of a Propasser and the winz
propurtion of a Carpedacns ; again in Carpodacks macgregori and b ifascialis
tiie proportion between the tarsal length and wing-tip length is equal, thus
bridgine the distinction.

pe 124, P fera Slythi. 18 Propasser and Carpodacns are both recagnized
then &fy/: cannot be used for this bird as it is antedated by Fropasser frontaiis
of Blyth which is we! set aside by Fringilla fromialis ol Say = Carpodacus
fronfalis. I the two gerern are meroed into one them Bipdhi is the correct
name.

p. 128, P rodechrons and rodepepfus.  Surely these names must be s pelt
Lk’ 2 as all names shouid be which are devived from the Greek rhodos, u Tose,
Even if Vigors misspelt them originally a correction 35 provided for in Rule
19 of the International Rules—* errors of transcription, orthography, ete.’

p. 1. Cardodacns, I ' Corpodacws is now often incorporated  with
Propasser ' it is quite wrong to do so as Carpodaces is much the nider genus.
However perhaps exactly the opposite is u.'.lr:ndf.-:_i._

p. 137, Carpodacus erythrinus rosealns. This name should date from
Biyth (ex Tickell) J.4.5.7., 1542, p. 461, Caleutta. y s

pp. WH-7. Carpodacus erythrings. ‘There is considerable diffculty in
recognizing three races of this bind, We have in Northern Asia and Russiaa
bird in which in the male shows less red on the back and vnderparts and a
female and immature with less streaks on Hanks and abdomen than the
Himalayan bird, These two races are perfectly recognizable and must
individuals can be picked out. Over the huge intermediate aren Asia Minor,
Caucasus, Turkestan we find an ‘ntermediate bird which in many specimens
exhibits more red than the northern birds but less than in the Himalayan :
these have been named Awdamensis. It isa very poor race as so many cannot
be placed; thus I have examined spring birds from Kashmir, Ladak, Asia
Miner, Tianshao, Tishkap, Kandahar, Gilgit, Pamir, N.W.EF.P. and Samay-
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Lhand which can essily be matehed with birds from Himaslava ; on the other
sl others from Tianshan, Dharkend, Ladak, Gil n Sikkim are
termediate and guite like Cauveasus irds.  In wint to try ond
ditferentin : race as the pink colour is S0 overlaid ti is not possible
pids are less rosy than Himaloyvean ones or nol

1 rnbicillondes,  T'his  bind

(o E]

i —il5 i Sushkin p inted ont some Gime ago—huay shonlid T
a spectes (with two recently deseribed sube-species facifer and faferson A
ST £ norice redeciffie. T fefffoddes eronp are more heavily
v the upper parts and have a relative’y longer Sth primary ; the
group have the upper puarts but famtly streaked nod o relatively short
ler's notes (BN M50, '} certainly do not, sofar as
his owa r ds w bt uwite correctly 1o
sererfzops a5 st The records he
quotes could by reference to speci-
mrens i the Br .
po Y. Erd 5
Second Ver ¥
& synony ! s Lhe corre
p. 42 ! i How, [ Aaluchistan [EF he breeding
ranee of 1l ’ hough | know of no prool; it oocurs
thers i w O its wintering in Sind 1 have no recond, nor
haz Mr. W i nor are therge any specimens in the British
Museni from anywi he plaing of India.
p. 13, ] [ides this finch really occor in B histan ?
I kaow of no instance of it As there seems to be bot one record of 1t—Rhagan
",,';r_]l_.-_-:.- =within our limits anc that a iohe record periaps Hz aveas intended
instend of Baluchistan, Ooe “sizht record ' seems extremely slender evidence =

for including any spectes in a work like the Faona.

p. 150, Carduelis ¢ major. 1 eannot trace this doubtinl tecord from Zinsat
but Col. Meinertehagen certainly oltained a specimen and saw another with jt at
Ouetta on February 27, (Ibis., 1520, p. 138).

p. 152, Covdnelis canieeps subuinta. 1 have clsewhere (4. i g P e %
p. 4} gone In to the question of rces of the Himalayan Goldfineh | my conclusions
were that subnlala (= orfenfalis) seems distinet, Iarge and pale, rom paropanisi,
darker and smaller, buat the Iatter is not distinet from sedcguiceps of Zarudny,

p. 155, Acanthis cannabing fringillirostris. Frroveons records are indeed
hard to eliminate! ‘This Linnet from * Daotupper, Sind ' is the one Murrny
gaid his eollector oot at Daolatpur in Sind awd gave to Home in whose
colleetion it veached the British Museun. 1 have already shown (Ibis,, 1922,
p. G48) that the specimen in quéstion came from Bushire in Persia,

p. 156,  Acanthis. f. Brcotrostris,  This race was described from Erzeronm
and it is exceedingly unlikely that it breeds in N, Ladak surrounded asit is by e
olier taces, viz, refosirigate, montarelfa and pawivensis, nor does drevirostris
apparenatly breed in Tianshan, it being confined to Armenia Cavecasus and N. W.
Persin, It would have been betier to have omitted this race especially as the
inclusion rests on reputed eges apparently without parcnts—a very guestionable
mode of identification. Recently two other races have been described fadacensis
from Ladak, aud dalifstanices from Baltistan (on & single male !).

p. 166, CGpmmoris. * Like the true Sparrows it has an autumnal moult.’
There is no point in this statement {repeated again on p, 1855 ; that is, it would
apply equally to almeost off Passerine birds. ‘The point is that like the true
Sparrows the fucenile has a complele nutnmnal monlt.  Teisonly half true to say
that the * young are less downy than those of the true Finches' as the young of e
Gymnoris has o dozen af aff, a3 obtains also in Saiser. i

p. 171, Passer d. indicus. 1 long ago pointed out that the House Spirrow
of Mesopotamia and 5, W. Persia, though recorded by older anthors as indicus
iz renlly &bficus (BN H 57,1921, p. 218).

p. 172, Passer d. confucins. I the House-Sparrow of Burma aad 5. Irdia
are the =ame, this pama canoot be used., In 1535 Burton (Caf. B, MWus. Fort
Fitt Chatham, p. 23) named Latham’s DBlack-throated Finch Fyrgdda
migricoflis, Latham described a House Sparrow in fresh autuma plumage ? o
wlee faded ¢ under this name and Buerton’s only specimens came from 5. India,
This race should be called therefore FPusser demzsticns nigricollis,
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p. 171, Fasser pyrekonotus. ‘Uhere i a distinet differense in sex measerement
here and the range of measurenient wiven for wings is not wide enough, W, 7.
G7=71, @ 63556 in a larre series measpred,

P 175, Fasser dispaniolensis trapscaspicus.  This bird apparcntly does not
breed In Britlsh Baluchistan though ir 5 =aid o do oo fo Perddn north of
Bampur.,

p: LiZ. Fasser montanus montiores,  The inclusion of the typice] race in the
Indian Fannn rests on two apecimens obtained by Whitebetd in the N.W.F I,
and are in the British Musenm, They are decided]y paler than the wpical rave,
month for monih, and they are not so pale certaluly ns frest smonkied o fnfns
from Kizhear, but then ope can handly compare these with the twe birds in

nestion which were obtuined fn Februs voand Mareh, Balucli birds s2em guite
ﬂlc samne as these birds of Whitehead's and L certainly <houkl not at Present
separate them from oflnins.

p. 180, Passervatilans,  Thisis rather a difficul
here siven does not seem quite satisftactory thouyl
recopnizable.

Fusger rulitans cinmamomens.  Hartert created one diffic
! the Himabwas ' of Gould's type locality 1o Bhuetan, o
in 15835 at a date when po specimens of birds
and so his bird could never have come th
(& male) had a wing of 2] inches = 70 mm.
mensure 4 Bhotan or st Himalayan ke
0 5 a bird of rthis size could only have con N. W. Himaluvas,
The measurements of males from Bliutan, Blutnn Duars, Sikkim, Nutive
Sikkim, 8. Tibet and Nepal are the same and are W, 73-21. {27 measured |

Lasser sutilans debifis. From Kumaon to Kasimir the Cionemon Sparrow
i represented by a race which only constantly s from theeasiern bird in
beingz. smaller, oo exception to the almost invarialle role that where there is
diference in sie the western birds ste | exl. The expl om jg, 1 think,
that the breeding quarters of the eastern bud c1e Soubern * and prolalily
the higler parts of Sikkim and Blutan spd we know that iletan birds of
many species tend to be larger than Himalayan. In British Sikkim it npparently
does not breed (Macinicsh . Stevens:). The paleness and more yellow on the
underparts of the western bird is lnrgely individual variation, bircs guite a8 pale
aud as yellow beivg found in the east, Wings of males Kumaon to Kashmir
F0=0d sn. (35 measured),

Passer pidefans intonsior. This bird was described from W. Yunpan and
15 males thence measure 69-55 mm. ‘1 ke mates and temales oo ratber darker
thas Himaavan bitds.  Equally dark are the Burma birds (5. Shan, Chin and
Karenni Hailis. & W, 71:5-72 (4 specimens). Manipur Hills, & W. 655-71'5
{9 specimens); Shillong, S70-74 5 (7 specimens); Naga Hills, 70-75-5 {2 specimens);
Miri Hills. 71°5 (1 specinen) all these are small aned within 1 he Tange Ol fafe Nsior
amd like the latter are darker in both sexes {more easily seen in females) 1han
Easl Himala an biras and therefore I should extend the mange of {plensior Lo
the hilis . assam,  Certainly oue cancot, as Mr, Baker suggests, put the small
dark Menipur birds with the intceh larger paler Tibetan ones,

P 187, Mestifringitle s, alpicola, It may of course be vseiul to indlude
birds In the Indian list before they have Eeen recorded but if this plun s
adopted ote cen hardly see where one should draw the lice.  This hitd ceems
to be included on the rather deader grounds that it was the form  * almoss
certninly seen by Whitehead in Chitral '—hardly satisfactory evidence for an
authoritative work.

PP Y-8, Emberiza s. pallidior. Wintering . . . to Nerdh-cast India, surely
MNor-west is meant? It extends in winter far beyond the N.W. Provinee
Frontiers to the siverain of the Puajab and Sind,

P A0, Ewcberiza £ arcuafa, In this Bunting and in &, pusiffa the tail
feathers are parmower and more poitted at t~e tips than in most athers, a

noenient
rices are

resiricting
1 the lind
i received from Bhuan
- Lrotild says his bisd
" cdrelessly one oy
* it ax small as

ICe

character 1 do not recall having Leen noticed before,

P 201, Emberizu pusilfe, Here and in many other cases threughout the
Fauna the adult plumage in summer, habits in summer, nidifhcation are
deseribed al somne length while little is said about the winter Fabits and plumage.
It may be a matter of opinon, but it would seem to Le more urein! 1o

give prommnence to the fwaign nspect of buds which are purely winter
visitors
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p- 207, Ewberizi e grodtesoskif. 1t seems more reasonable to consider cig
and godfensks twor specics and not races of one since both fire Tepresented
hy separale T n Shan ;. nor is there any intergrading.  The 1ypu
locality of spedrr i Knlink in South Baikal,  In view of the mmaerons
races of podleoskii which bave been deseribed o re-examinution tucin
materal s desieable.  The Tibetan bird hos hegn deseribed ps Shamcesis,
Snzhku.

p- 208. Fmberiza fulfond.  Tmust eatively dizsngree with the vse of this nare
for this Bunting, Blyth desoribe s Fwmberiza buchanani [rota Bachpongn
Hamilton's deoowings nnd the description s unmistakable (LALS 8, =0, po 05
1844), He says * prabably = fwb fovfulana apud Spbes . He desc
the bird azain (xvill, p. 81, 181 ! apparently thinking he had
made o mistake for fn o fooin ho savs ', beiekasani pobis
E. hortalana L °. S, Rlivth wrole against
this footrote ' No ' s that was correct 1
first instance nnd that wirf s of Linneus,
tndeed it could not be b nreover on autbor can o back
on his own names i

p. 214 Ewberi
Baluchistan so far as
here.

show he

This bird does pot breed in Hritish
: perhaps parts of Persia are included and meant

JOW

915, Fmberiza foferic. The disteibution of this bird needs amendimng,
the summer anrl winter 2 are not differentiated at all.  Mesopotamia is
includest in the rang ¢ there iz bt one record.

, M9, Ewmd This bird bas not only been recordid from
Jhang in the Punjab but both 3, Winstler and mysell ofdfmived it there ) his
specimen is in his collection and mice [ presented to opr Scciety’s Musenm. |
mention this because our records seew 1o be put on 2 par with Muorray’s Sind
bird which as 1 pointed out before {Lbis,, 1922, p. 636) did nol come from Sind
at all but from Bushire in Persin, and one 'ui'n:l'l,'l{t,'l think the ' récord ' need not
have Deen restscitated in a work like the Fauna.

pp. 210-220.  Eaberiza citrinella crvihrogenys: Over a page is devoled to
this species, vet its distribution in Indiz hes Deen entirely omitted ! Has it ever
pccurred in lndia atall? 1 lknow of no record.

p. 226, (elwhon nrbica srdica, A wood series of breeding birds from lndia
are most desirable : all that 1 have secn are shorter winged binds than most of
the typical race and [ feel doubtiul if the Indian birds belones to the tyvpual
race. Surely t! is not a common winter visitorto N W Indial # Mr. Whistler
obtained twa specimzns in 16 vears in the Puniab and enly sawe i occasionally
o pirssase to and from the hills,

p. 278 Dwlichon u, cashmericnsiz.  This is most certainly to my mind med a
e of arbica but o separate gpecies.  Not only do both breed close together
in Ladak but they da cot intergrade anyvwhere.. Moreover the tail is much
more deeply forked in arfice and the proportions of tail to wing are quite
different in the two ; viz. i—1 to 2in cashmeriensis, 1 to V6 in ardica; on such
differences other species have been put intc different genera !

p. 233, Auparia riparia subseccafs, When 1 deseribed this bird as &, ».
indica I went pretty thoroughly into any possible names already available. It
is true that Jerdon's sufsoccafa refers to this Sand Martin but Jerden who dicd
not know the bird quotes what Adams said abon it. "The Iatter described the
bird well and was the first to do 2o (P 2 5., 1859, p. 176) under the title Colile
subsoecate Hodgson ¥ Unfortunately however Horsfield and Maare in their
Catalogue (i, p. 96) in 1851 had salrendy used up Hodgson’s nemwen widiin by
quoting it as o syuoaym of sipensis, therefore sidsoccator cannot he used [or any
other species.

p 23, Riparia r. ifime.  Under nidification this species i= referred to by
some ctirious s1ip as * these litle Sudiffs '

0. 2389, Phoneprogne obsoleln obselefa, | tooin the * Birds of Sind" made the
mistake of uniting the Indian and Egyptian birdand this Thave (B.NH.
&1, xxxi, p.d) since rectified. At the time 1 was workiog at them there was
not sufficient materinl from Egypt available 10 me in the same state of
plumage as the Sind birds, Since then however | have obtained a comparahle
series from Bgvpt, and Sind winter birds are  distinetly darker than
winter Egvptian ones; unfortanately however they must bear the name
paliide of Hume. g

-

-

e
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P 240, Hirwwdo vusfica vusfica, 1 eannot verify these wing  mensurements
at all ; surely o full winged odult bas a wing so small as 130 mm. 2 1T mensoane
a fulr series of aodales, & 124°5-1532, € 120-176. (W, Europe).

As regnrds the Adlstribntion of rasfica and gpoefferalis, 1 skall confine my
remarks to N, W, lndion birds.  In the st place paffonnfis is on eastern bird
described from o winter bird in the Philippines and the breeding rimge of it s
extensive over N, K, Asin. Now a series of adults from winter quarters—
Philippines; Java, Sumatea, Malay (which may be taken as o topo-typieal
serfes and ate the sime as the N, B, Asiatic birds) present the following
characters compared with W, Buropean rusiica,

1. Wing sthaller, 22 100=120, mostly under 118 {25 measured).

2y Under pa finble © some whitish, some pinkish.

3. Redd of throat and forehend deeper on the average,

4. Pectoral Do variable ; broken in some, in others smudged (i) tips of
some of the feathers n centre of band chestnut but Land net broken, N
taking these charicters separately ;. wing length is o good charactes there being
bt a smail number whi overlap ; mnderparts—no guide wer the
range of racfioe one may ind binds with white or witl rparis
and every inferaeaiinte; deepness of chestnut red colonur i inetion
onlv i the pectoral band in rwstfce fs cever, 1 th . bt
Lrmudpeed ' hands are of few seen so that this ch: s when
the band s broken,

MNow hreeding birds from Cashmere, Gilgic, Yarkband ¢
Sind, Punjab and Beluchistan are ail large bicds, wing
{25 meonsnured) @ mest have the band unbroken ar Ve
but in none s it completely interrupted. T therelore o ler all to be
and palisralis vot to ocenr in N.-W. India at all.

podd. Hirmpdo rastica fitleri.  The tvpe locality was fixed by Jerdon as
Dipcca: if Obérholser ‘alsa  fixed it s Dacea it was a lortunste fhough
needtless ooy !

P2ty Hirwede swmithi (ififera.. This 1 think iz o recognirable rce
though Mr., Baker hardlv thinks go: the wing jensureme iy overlap
but in measurement of the tail wives, I found only one overlap in 28,

Surelvin this cnse the ! nestlings  and *yvounp hirds ' deéscribed are one
and the samie states of plumage? that §5 to say, the juvenile plumage in
which it lesives the peést and which it retaing fill it mouils to adult dress, as
with other Swallows.

P 245, HMorsado danrica donrica. This bird seems searce in collections ; in
the Eritish Museum acd Tring Museum I fnd 21 specimens some of which are not
sexed ; the wing mensurements are & 127-133, § 122-128-131. The statement

that this race breeds in Shillong is not boroe cut by any specimens. [ have seen
four specimens taken within Indian limits :(—% Sadiva, June 3; 9 Sadiva,
June & (tvpe of Hume's fefermedfia ; one Cachar, oo rdate, fn moult and so
obviously not breeding ;2 Cachiar Mav (this bird seems to have o smaller bill
than typreal dasrica) o s we are told that it dees not arrive in Shilleng till late
in July all the above birds in Mav and June may have been on passage for
further north. That it should breed in Shillong would be very remarkable as
the nearest breeding quarters are many hundreds of miles 1o the north, moreover
in Shillong another race (sfriefafa) certainly breeds. A few breeding specimens
would be desirabile.

p. 2489, Hirnwdo danrica striefata. A series from the Socthern Shan States,
:Fpﬂﬁnﬂ}' breeding, are all large birds, W. 127-136, but there do oceur small
i

dwinter tredz from
118, 118, 120=1=0

rds which seem to only differ in being small ; thus a male from Cachar. W, 126

“type 2° of Hume's subsfriofata and another & Manipur, W, 120, is exaetly like
it but may be this has been sexed wrongly, Heredgain there scems to be great
lack of breeding and of sexed specimens. [t would appenr to breed in Central
Formosa (specimens May and Jupe) and perhaps Luzon and Lombok ?
{specimens Jelyl. The juvenile is distinctly heavier streaked below than the
juvenile of wcpalensds.

p. 280, Hivende dawrica wepalensis, This is perhaps the most difficult of a
uzeling group and 1 have examined and measured every adult bird in the
ritish and Tring Museums besides all in Mr. Whistler’s collection, 102

spectmens in oll.
Adult. 1.  Himalavas, east to Nepal; 25 specimens, & wing 111-117, odd ones

119 and 120,  110-116,

15



350 SOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXX{I

2. Assam, Burmi, Yunnan, 30 specimens, % 116-125. Yunnan {'1':_x'|it}

Mav 21 and Maokong-Yangate Divide Jude 5are the oply two which are po=sibly

breeding birds. :
3, China. 8specimens, May to August, 42 112-124-5 from Shanghai,

“hihli, Shantne, Knappiang Provinces, -

; 15 suu&::."11.'1J~:,!“.“1L'|1l¢::|§‘||.'|:|5-'ltl April, 72 114-124-5 [rom Shanghai, Chihll,

Foklen, Kwansiung, Kwanesi Provinees,

OF these 27 specimens only 4 are under 115.

4. wpan. 7 Specuvens, 2 117-134,
5 rea and Macchuria, 9 specimens. 22 117-125.  April and Juoly,
6. Afrharistan, 3 specimens, 1

-116.  Pushut and Byan Khel,
nepalensis from the Himalayas are
n, efe. and on Mhe wdole they are less
! neck varies much ; in the types of
H think this is constant for
5 to be broken, In Assam,
vre larger than the Hima-
tors thev.may not have

'om - Manchoria are
yvas and though
out from Himalavan
el and the vame for them
As oall Chinese and
@, Swinhoe described
it o fapenica.
#efadensis, they have hardly any
: | afula but are smaller than this
mes, . Farther m al s desirable ; if it should tum oul o ke a recounizable
raee the name A sewlfil cannot be used fTor it. It was said in e description
of this that it occorred in Gileit and Nepal but the tvpe in Seebohm’s collections
was obtained by Scully in ‘ the Residency gronnds in Nepal ' (wdide 13, M, Cat. )
aad therclore scnfifi mast be a pure synonvm of wepalensis. In the Ibke, 1916,
p- 7L I identified some birds of Mr, Whistler's from Jhelum as seaddif, bt
nepalcnsis 15 of course Lhe oldér name,

- 232, Hivendo dawvica rufnla. 1 think I am correct in saying that
Mr. Whistler cortainly never found this race breeding in the Kangra Valley,
aud ceriainly no specimens in his collection refer to this race, The mistake
arcse [AL N LSS, xxi, p. 634) through this bird being identified as sendbif and
Mr Whistler’s remarks that this ‘ apparently corresponds to Satna of B0
No. 824, & rufnia’  The bird in question is mepalensis,

p. 251, Mirwndo danrica erythopyeia. There is much vet 1o be learnt about
the distribution of this race in the Himalayas. In some places it ascends to
over 4,000 it and breeds in same area as wepalensis ¢ it requires very detatled
study,  The distribution in the plains of India is hardly as wide as is wiven, as
it is practically abszeni over a very large part of the Punjab and Sind. I the
deseription this race s compared with sériofafe and danrica but size alone will
differeitiate it from these two as the measurements do not overlap ; moreover
it does not ocour o the same area, It is from repalensis that it needs (o be
distinguished ; chestnut colour is darker and on the rump does not pale off s
much a8 in wepalfensis, the exposed black of the undertail coveris is not 5o
extensive—10 to 16 mm. as agninst 152500 wepalensis ; and  besides haviug a
shorter tail, as pointed ont; the fork of the tail is consequently not so deep—
from the tip of the centrals to the tip of the laterals in erythropyein is 30-37
mim, whereas in gepalensis it is 40-50 mm. Wing length is not so diagnostic,
ervifrofygin mostly 105-113, wepudensis 111-117: I cannot find any advlt
erythroppais with a tail as short as65, 1 measure A IG-BI T2 T8 ina long series.
In the jevepile the ump is distinetly darker than in #epalensis, in fact in the
latter when warn it is not darker than cream-coloured.

p- 236. AMlofacilie alba. The difference in wing leruth between albe and
dukhunensis has not been stressed  alba, o+ 88-02°5, © S1-88°5, dukhnnensis,
8104, ¥ 381, These measurements, taken from W, Evrepe and from
Yenesay specimens, may be vzeful tn distinguish doubtiul specimens,

p. 238, Mofacilla a. persica. Unless an adult male of this race has Leen
found in India, it is Lest onitted from the Irdian list as it is most unlikely (o
occur; so far as we know it is qoite resident in ils range and that it shoull

o1y [rony this that topoty 1l
than those from Ching, J:
The eollar
nl
Himalnvan birds: in Chiness bir
Burma a plaing of India one find
Tayran

G
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migrate hundreds of miles eastward wounld be quite a gew fact which only ought
to be recorded on incoatraveriible evideace, Fersscg i rather paler on the back
than persowafe ad slightly smaller, aud has o longer bill than dedfeaenses,

p 261, Molacilla ficgnbres. Surely the correct name is 3. parrelfi ns pointed
out by Newtonaad others vears nzo # 1 fagrndedfs of Temminek wis goite indeler-
migable. In aay case o one follows= Mr, Buker in cousidering svaderaspefensis o
roee-of this wroup, auvd oot o species in itself as | de, thea the lotfer name
must he used for the group a3 4 meay yenrs older.

Any one who wishes to (entity any butthe adalt moales of gffoides nad persomafa
witl find'zome help in J & AN A0S xxvdil, po 1080 where | we il
the guestion, and also into (e reason for considering peaderrss:
of itself.

p. 2650 Mofacilla cinerea, The tail jength iz miven oa
05. This mistake s repeated on page 266 where the b
be B7-43.

The down of 3. ¢, caspica 15 dirty white.

p. 267 Molacille flava) Further details of the plumnres of Seema nnd
Hindergi will be tound (op. cit., p. 1057 ) and also the d; i £
thie male of Jolecilia (g simiflima which has |
Fannn., The ooly Indian example of fencocephala
at Jhelum ; for frst ogcurreaces it is surely of inteccst t

p 271, Motacilla feldegr.  More detnls on thie plo
be found inop cir, p. 1086, Mr, Baker savs the v
feldery have no trace of o supercilium  if that 555 tey sa
distinguished from nrst winter melnnogrizens which lias o well-
or buthish white supercilium as 1 poloted out (foc. 8 ),

Some few adolts which cceur in India may not be sepa
the vast majority I think are nndoubtedly meefamogrisens. 'l
bird is quite certaialy M, £ feldegy (sevies of Lreeling birds examined) and oot
melanogrrisens as Mr. Baker states nor did Mz, Witherby ever yevord them as
prref o risens. : )

p. 2i3. Mofecilfa cifrecla. | went very carefuliy into lbe guestion of the
plamages of hoth sexes aad of all ages in cifresla and cafearala (op. o, p. 1084)
and to this 1 must refer all who wish to distinguish them as ouly o very small
pereeatage could be differentiated by the descriptions given in the Fauna. I
also pointed out that cafearafa has the longer tarsus whereas Mr. Daker gives
cifreola the longer, 1 do not think he is right.  The combiced measurement of
warsus, middle toe and elaw in cdfrecfa Bs usually well under 47 mm. and in
epfearati well over 47 mm,

Although not alluded to, it was pointed out by Prol Shushkin { Proc. Bosfon,
Soe., Awpust 1925) that M o were from 5. E. Russia and Turkestan is &
recognizable race in that it is smaller (£ W 77-83) and is less grey on the fdanks
and this is the form found io N. W. India in winter whereas the Bengal,
Aszam, and Burma birds Delong to the typical race erfreala from K. Siberia
[ W 55-93) see also Suli. 8. 0. (e xlvi, p 114, ) :

p- 276, Dlerdvonmantiug indices.  Listribotion. In winter south to India
eost, not west, of a line from Sutle Valley to Gulf of Cambay.

C 978 Genus Axfins. Tosay that * the difference in plumnge in snmmer
and winter is cegligible * is rather an astounding statement ; one L'nl.ﬂ{] ha!-dly
find more differcat looking birds thart say winter and suinmer dakisfons or
Faponicus or agaln winter and sumimer cervinms. : 1

p. 279, Anthus trivialis frivialis. The type locality should be Sweden, not
Switzeriand. . L 2 5 : :

p. 281, Anthus hodgsoni kodgsont, The winter distribution given is far too
sweeping. There are enormous strelehes of N. W, Todia where it is not found
in winter ns 1 pointed out in féf5. 1923, p. 7. : :

This species is highly variable and one may see birds obiained at the same
place and sane time of year which look utterly different § some have the upper

arts henvily spotted others have hardly aspot; such birds | have seen from
Sikkim in Augost and from the piaios in winter. Seresviestfl does not seem
to be a recognizable race at all ; Kansu birs in worn dress n_f course have lost
the green of the upper parts but so have Himalavan ones. Spring birds from
Kansw and Ching, ete., are not different to Himalayan ones ; they do not aprpenr
to me to be darker. Yummanmensis is ouly recognizable in o series in fresh
autumn plumage when on the whole the upper parts are darker; in breeding

+ it shonld i
7-rd shoukd

YE L Al
% g races: will
eR ol Both races: Wil

15t w

(7

e quile
tarhed wihitd

N Felaegy ,



352 JOURNAL, BOMBAY NATURAL HISY. SOCIETY, Vol. XXX

dross P series from Yunnan do not seem to be separable from o similar series
from the Himnalayas; o poor race,

P Anthes sordidns decapfns. Sind is apparently included in: the
v range of this bird; it is only known as oowinter visitor there,  Besides
thisrace differs from A. 5. cadfrees in belng less pale and goey above in [resh

o289, Aunllus richard
cannot bhe used for this bird
Gray quoted Blyth's none |

gracflespskie, 1t is quite true that sérfolulns of Blyth
yinsome unaccountable way [ Flrom Blvih's M5.)
a synooym ol sufeseens I the year belore Blyth
his name; PBuat by the same interpretation of the rales of
ture Auflus Mermopdifies of Jerdon must be vséd for this Lird s in
i t, . 233, 1863, Jevdon uses Hodgson's somen svdan 08° o
s with description,  This bird must then be called .Afnthus
pliities, Jerdon, ex Hod Lype loecality Nepal, The distri-
too sweeping ; this bird not ocour over the greater part.of
ia il
Anthns richardi rafulns, 1 fes) very doubtiul if #nifdus is a race of
t appears Lo me to bz more probable that it s a species which itself has
both lo the Oriental and Ethiopian regions. The form of this bird
it Cevlon is certainly saf the same ns 1nhabits Bengal and N, India
generally ; it s o much d and I cannot separate it from malgyensis
and so shouid extend the race to Cevion.

po 292, Anlins e The Tawny Pipit, is o common bird
in M. W. Iadia in wing istler and | have o very large seried (rom
Sind and the Punjab. Not a single specimen belongs to the typical rce, yet
from the diztnbution given ane may infer that it iz common. | cannot credit
it and {rom the bresding distribution of the race one would hardly expectat
to be.

The wing messurements given are misleading and must apply largely to
females, as I measure a series of males as 91-95-5 mm.

p. 293, Anthus compestris grisens,  This was described dn 1930, not 1923,
Here again the measurements given can only apply to females | o large series
of males measure W 5905, T 71-76. The habits of this bird in Indin have
been recorded by me ([bis., 18923, p. 7).

p. 24, Anfhas cervians, The red head and throat i8 certainly acqguired
before the third year. [ have examined specimens moulting into the red dress
i the first spring and this is probably nonual, whether they then et redder
and more immaculate with age is specutation.

P 26, Awthes yoseadus,  Habits. It is unfortunate that in so many ecases
& little spoce is devoted to habits. o this species the habits in the hrecding
season unly are briedy referred o, The habilz in winter have been recorded over
and over again by Indian writers and are su atteely different to the breeding habits
that some mention might bave been made of them. But we are told only that
the habits arc ' those of the genus.' 1t is not at all clear what is neant by this
statement which is repeated again under Tawny Pipit and one of the Water
Pipits. No description of the habits of the genus is given under the genns
Anthns and as several af the species have entirely different habits Lo refer to any
one species has having the * habits of the genus” seems meaningless.

pp. 2078, Alwfhus spineletla. Phe two races confelfi and blakistoni are nol
very satisfactory at least ns regards winter Lirds; so many are intermedinte
between what may be called typical specimens of the two roces aod as stated
wi know so little about the breeding ranges of both races, Probably both have
a very large range and intergradation is found. Confelli certainly breeds on
the Persian platesu,

The winter babits of condelli have surely been recorded 7 it % one of the come-
maonest birds in the Nile delta. | have measured a large series of topoty pes of
these two races and could find no differedce at all in measurements (ek.
ANHS.T,, xxviil, p. 225), 1t would have been more helpfal [ think Lo bave

given the winter plumage of coufeldf s summer plumased birds in India must
be very rarely met with, moreaver the doseripti E lakr i
be ven el e plion of dlakistons is compared with

p. 308,  Qlocoris alpestris longirostris, Spiti, Lahol, and Kuly should Le
added o the distribution of the race.  Efeesi reaches :h far west H’l the Tso

Kar, Tse Moriri and Pangong Lakes in Ladak and north to Aktagh north of
the Karakoram Pass that 15 to say to long. 78°E. “I'he rest of ljdgah',' cxvept

dass
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the Deosai plain whence o recently described race coines, is inbabited so far ns
1 koown by fosgrrosfeis,  Baluehistag however would seem  to be ontside the
range of this latter bird 3 1 know of o record wirhin the toundaries,

p- 313 Melawocorydia Ormacalata. This bird does not so far gsis known
Yreed in British Baluchistan.

P& Alfawda areensis duleivor, This bird does
The Skylark breoding ag O I
Whitehead Hever e corded an groen
expressly states thit .
ooEalile, s mi
two Divds e
REDENSES SO0
Wl ey

Baluchistan.
i< o gralrada,
1 tier ; he
a winter visitor + o | liog hird is
As e ce hetween the
nleon. e lird is cllaude
perlectly 1 and vothing like

fLL
1

FEre 15 8
» mIeasures
: of males

nelusion
lensis os also
LI erds i British
l examples of the
v eredit that tuey
in thiz group a
:in the

L ilucnistan so far 6z wo i ]
feal race found in come from ¢ Ies
rom South the truth i3 b
ich varies slight |._'.' in LuJIILl according to the grou
ison aud that though the prevailing tone of colour of the eentral
s (forripennis) 1s palerand yrever, vet over this nrea there will be
fous JiE =i e which arg browner and redder nnd rezemble the Buropeas bird and
these are tﬂE ones wiich pass as the typical race in India If we are 1o maintain
these tnree races at nll I think this is the most reasoaable explanation and not to
imply that Egropean birds wigrate to India in winter, These browner Asintic
birds were apparently given a uame € A orienfalis in 1825 by Sushkin,

po 36, Cafendvelia 6 defhuncesis, This roce lurgely replaces fJowgd pennis
in Central and Egstern India,  The more rafous upper parts and the tawny tinge
on the pectoral band apd flanks coupled with a slightly longer wing and bill differ-
cillate the vast majoritv. In the British Museuns there is afair series of these
but someso labelled do not, 1 consider, belong to this race. T'he wing measure-
ment ranges from 95 in small females to 104 o males ; 1 find none so small
a5 90 mm. as stated. There are no specimens focsd of Kiawah and Mhow nor are
there any specimens from Karachi,  Sind and the Punjab lie autside the range
uf this bird.

e 327, Calandretia acufivosivis aculivosivis. The breeding range must
certainly be extended to Britsh Baluehistan and probably to Afchanistan. 1
cannet separate o sufficient number of fidefauns to justily its recognition ; the
amonnt of white in the tail varies very much and 50 does  the colour of the
upper parts.

pe 329, cfawdnde, 1t isof course a matter of opinion whether such ¢harac-
ters as shortness of lnner secondaries and slenderness of bill constitute grounds
for generic separation.  However in this case slentlerness of Lill surely does not
hold wood as gersica has a stauter bill than some Calandrella,

p. 331, Alawdula vayfal adamsi. The wing measurements of this bird reach
as correctly stated 88 mm., but as this is 5o il upsits the key to the species on
page 320 where birds with wings over 83 vre referred to rufescens.

P 332, Alawdnfa rufescens persica. The wing measurcioents given are too
small, none out of a laroe series 1 have measured is so small as 86, 1 found
to be the minimuni, It 1s not clear what the localisy of the supposed egirs taken
Ly Barnes fs. Peshawar is not in Afghanistan ; perliapsin Afghanistan near
Peshawar i3 meant or posslbly Peshawaren on the Helmund 7 but if Bames did
not et the breeding birds surely po value can be attached to this record 2 1t is
however not correct to say there isnothing on record aboat the breeding of
persica as it has been fairly well described by Blanfurd (Easfern Persia, §i, p, 243)
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under thename of Colaudrelle prspolelta ; Bla ding birds obtiined
and 1 were fordicg a0:t by me). i onconrred at
Sirsa in Panjab in wiater biit oot Lthink 19 Sind e heopunable
to fdod anv examples thence in the Britisn Museunt,

p. $33. Abaefuta valesoen et I adai ried at

i o LT TG

Sirsiain Panjab | Hume coll |
surely 10

p.-333  Mirgfea. Thewing
have twi !

p. KR frafert
birids 7 U Tee
obtainsin N. B
fimel that I’ he e
Mr. Baker 5 not cotrect i
elevated positiony, 1h
telewraplt wires on Inuuir
BN H .S, xaviii

pi 34N Awvn
primaries in the n
be ane-third the lenoth of
first!

pe 350,  Awmowrnes pienicers phenicera.  Distribution given should be
aast of a linedrawn irom Baoan of Cateh to LDelli, sad reesd of it

p- 351 Awewmnades pleenicnra sarideve; This bivd s also ocenrred in
Siord, o fact Lwas not aware of when I wrote the Sevds of Sind. 1 have
however since found @ bird in Tring Mosenm obtained by Bantord on Decem=—
ber 21, 1875, near Sehwan ; bhe il passed it over as an immature of pheni-
carpfdes. Statuzs in Sind not kpown ;o elevationnl migraat from kKelat ¢ oor
possibily resideat ¥

pp- 353-4. Pyprrbulande grisea. The bird inhabiting the dey plaios of N, W,
Indiais easily separable from the South Indian bicd, | described it as
Py, siceata (Bwdl. 8. 0. C. cexev, March 1825, Mr, Baker has omtled all
reference to this though the Bulletins of May and October 1925 are quoted for
other species.

pe 353, Aosferops. The grouping of thisdiffiealt genuas did oot seem very
antisfactory nor in accord with my experience and | have receatly pone into this
groupand some of the results ure gived in the Swdl. B 08 ) xivii, Febroary
1927, For thoss woo have not seen this 1 will repeat the main polots and add
a few others.

Zosferops palpebrosa, There is no doubi thet Tegminek described the
Bangal bird, and probably from near Caleutta, and this is the darker, greener
type as opposed to the paler, more yellowish bird found sver N, W. India, ete.
This latter Mr. Baker hns recognized but unafortunately he described the
vellower bird (effvest) s being smeolier and placed the type locality of it as
Sikkim. However there 1s not the slizhtest doobt that the Sikkim and Bengal
birds are the same and therefore afavess is synonym of palpedrose, ey are of
the same colowr and have the same mensurements ; —

Bengal, W, 44-55, K 11°5-13.
Sikkim, W, 489-54, B 11-5-15.

So that the vellower wird which also is farger; not smnller, still lacked o
name and foric | proposed the name Zogferops palpefrasa occidentis (Sull.
B 0, Coxlvii, p. 83). This bird ranges torough the Himalayas rom the vale
of Nepal westward to Kasbmir, NJWLF P, Punjab, Siod (Karachi),
W. United Province, Central Province, east to Raipur, Rajpotana and Bombay
Presidency =outh to N, Kanara and Mysore, W, 533-50, H 11-5-13.

Mr Baker has separated the Assam bird as cacharensis and says it is smaller
than the tvpical race and shews a vellow strenk  down the abdamen, [ have
examined Mr, Baker's type and a series of topotypes and in 21l 62 specimens
from Assam and [ fndibe abdominal streak or & trace of itin only 22
specimens. This seems hardly constant enough to coastitute a recognizable
race and moreover it is found in specimens outsitle Assam, thus guite o number
from Sikkim sihowitalso some {rom Yuonan and from the Nilgids. The
wings of Assam birds measure 49-51'5, quite the same as in palpedrosa, and
therefore 1 consider cackarensis to be alsoa syaoaym palpebrose. The racee
of the fcal form will then be Bengnal and Sikkim cast to Assam, Kaorl,
Kachin, N. and N. W. Yunnan, 5. Shan States aud Kareani. The distribuotion
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south of Hengal still needs \n‘nrk]ng out and there areno specimens for examin-
ation from N, Cirears snd Chrissa, Hyvderabad State and Madias,

The bird which inhabits the Nileiri and Palni bills is 1 consider sepatable :
it isof thesame coloration s palp Arose bat it s larger o wingr and  Lilll
hiwe named this (foc oif ) Zoslerops pulpebrosa wilgiviensis, W, 34°5-5%, Bill,
1314 ; deubtinlly scparable from this is the Andaman bird but the Nicobar bird
micobarienses has alsooa laroe stont bill batis smaller inw i, 50-53'5, The
Cevlon and Laceadive bitd egregie s peculiar fn beine even brishter and
yellower above thun ocerdentis, mest Ceylon races run o darknessin

colour.

In comingto these conclusions I have cxamined wid measured over 300
Specimens,

Aasteraps simpler, This is the Chinese birn aned - Mr. Ba recornizes o
race of it within our Hmits—prrwensis, The series av in the Hiitish
Mussum do nol seem to be ditferent to binds from Chinn either in
size. 'There is no doubt that although simpler iz il
must at present be considercd a species and not o 1
aver a considerable area in W. Yoonan, ‘The
anreivepfor which withio our limits appesrs to ove
drose and stmplerin Barma,  But thereis VoL
collecting to be done in the areas where two specie
distribution, wherher there is any altitudinal difere
there is any interbreeding and intergrading,

P IS, Athopvea siparaia sehorie. The sreopraphicnl
and mnssooriensis seems o be entirely a question of o
from Sikkim aud Native Sikkim have shore wings (54 3
males from Bhutan, Assam, ete., wherens the western bip
(BL=B2'5 mo ). The diference is smal! bet the variation in wi
Son birds seems to be very little.  Nepal birds (mefes)
nently with dull grey underparts with po olive wreen
a5-61) nnd I tnink this race should be maintained. It see
that Horg=on's method of preparing his skins should acennn roested
for the grey underparts,  Andersond with vieler crown and taii inseead of

sen, s, 1 think, no doubt, a sporadie variety (4 examined from N, Bhamo,
linjin and L. Chindwin). Ouite typieal seberie also oocurs in Bhamo and
Upper Barea (which is omitted in the distribution of sefieriar).  Violet ancd
gresn metallic reflections vary in many sunbinds, semetimes geographically
and sometinies not, but the wetting of the plumage as sugwested by Mr. Baker
as the cause in this case has, | am sure, nothing to do with it as | have experi-
mentally proved. The crown of seherice when wet goes dull but on  drving
out the original green reflections are restored, :

The fuvenile of this and of smessooriensis is ot like the feniale ; juvenile male
has the thruat and chin brick pink, the juvenile female has not but is grever, not
£0 yellow on the underparts © @fberise they are much as in the adall Temale,
Fuil plamage is assumed by complete moult and this is then held all the year
as also o vegorsi, the moult taking place in thisspecies (or race 7) from March
to May in both sexes,

I thisk Mr. Baker fs quite tight in rejecting the name goad pariensis « the type
specimen is certainly labelled as from Dehra Dun, bul it s a quite Lypical
selerie with wing 55 and cersainly never came from this locality, as all other
E mens thence are quite tvpical mussaoriensis. But surely this lost race

m_l,;mt reach the Afghan frontier? Dharmsala is the furthest west I ean
trave it.

P83 LElhopren fpmicanda ignicandr.  Males, wing 55-61. There is not
the slightest doubt that this species like Cinnyris atinfica drevivostiis has o
dull winterdress. It is green like the female but (he underparts are brighter

ellow and oiten show some odd orange feathers. Tail longer than in the
emale, outer webs red, centrals nnt prolonged more than half an ineh bevond

Abe rest, otherwise tail as in summer ; tail coverts scarlet, romp yellow, Many
specimens in this dress in the British Mu-enm are labelled females but by
measurements ilone they are sexwd wromgly, Moult out of this dress starts in
February and lasts rill April the body plumage, central tail or whale tail, but
apparently not the wings, are monited to the full dress. After breeding the
males moult again and assume the above dull dress {specimens in old ful|
dress with the new green feathers in pin ' examined),

Lwong

credible
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p- 88l FEHepyed flacescens.  Acspécimen from the Nagn Hills seems to
ke of this race. .
%G, Fhoprea roaldice ronldie, Juvenile,  Like the female but tail not
uted, tips 50 white, Complele moult Seplember to December to
< wireh is then retpined all the vear.

p. 387, Athoppra dabeyd or g 1 should eall it Athopyra
Juvenile. Cmnly secen (unsexed) is like female but tail not s L
tips not so whitish § complete moult January to April (or earlier ?) to full dress
which is retained the whale year.

P38, Lk g saferahe. Juvenile (unsexed) is like female bul tuil not =0
eraduated and tipz not =0 wl Complete monlt to foll dress which iz then

. Surel r i ris o rave of this?

{unsexed) i like the female but
c perhaps a male, has an
female lacks. Complete

monlt to full dress which

P33 Leploco
A% there nre species i
type of the genus
and this bipd de
sunbirds as /[
that the one 1
we have an Indi
Ethiopian fannist puttin E

p. 3 Leploconn fofenia. ke astalfca dresirosters, adults seem o have
the metalhic dress all the ‘vear, moolting September to November, The
juvenile has n complete moult in Aprl and May to the adull dress. Is
Mr, Wait comvecl in sugoesting that the adult has a distioct winter dress ?
(Birds of Cepfon, p. 161}, 1 have certainly exnmined two birds Septembér
and November moulting from metallic to metallic dress.

p. 401, Leplocoma ornatie,  There s samething wrong with the reference
to Lesson.  The date I think should he 1526,

18 MAny genera
tioms.  The
1 of Grav)
i ifciently generieally d=i rom such
and oser. Wiw aiee and asimif r¢ 50 close
1sidered nothing: Lot o rnce of the other yet
ne asfefica in oo wenus Leflocorms and an
= wenng Cramyris

it des

p. 421 Meason. A neater genus alwavs accentuates the difficolty as to
how the spevific name should terminate.  The International Rules belp up
to a point as Rule 14 stales that the specific nome shoild agree, 1§ an adjective,
with reneric and Rule 19 states that the author's spelling should be adhered
to unless there is an error of orthagraphy, transcription, ete.  Buot the diffcalty
s to kuow whether an author intended his name to be an adjective or @
substantive and whether therefore there has been an error in orthography or
not ; and the difficulty alwavs arises in cases of compounded words, 1t should
be clear I think that where two substantives have been compounded inte a
specific vame this should be Tept as o sulstantive unless the original anther
clearly has treated it as an adjective ; thus igafpectus should not he altered Lo
fpripection (p. 4275 So also Evten clearly intended drnicapifla to be a
substantive and thiz shenld not be chaneed to fenicapillns (p. 4371, Words
eompounded of an adjective and substantive are not so clear and 1 think one
shmﬁ[d follow the ariginal aither's spelling ; for instance Hume wrote Zosferops
aurerienter ¢ did Hume make o grammatical error or did he intend his word
to be a substintive # He must have been perfectly well aware that zesferaps
is o femi-me noun, Words derived from the Greek and ending in a5 are
another difficulty. La‘tham and Linmweus spell their specific names, if proper
pames apd therefore substantives, with a capital but they clearly also intended
words ending in g5 1o be substantives also: thos Latham in his grenus Certhia
miakes all adjectival specific names agree in the feminine but e writes Ceorfhia
erplhopkynchos cnd this should not be changed to erytlorar fynchinne when associ-
ated with Dicesm [p.432) thourh such adiectives as cevfonensis {p.433) and
stamensts (P, 4] ought certainly to be altered to cepfomense and sianense,
These are trivizl points of no real impartance but one etill hopes for the
aniformity in these matters which appears as unattainable as ever,

Corrizendum to T'“I‘ i, Phylloscopus {. sindianws, 1 have since sesn good
series of breeding birds from Ladak and T think that there is o doubt that this
race breeds there. Inm not sure that still vet snother race doee not oceur in
the plains o winter; three other races have been described by Russian
ornithologists which if recognizable might oceur in winter in India.
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WO NEW SPECIES OF GRASSES FROM PANCHGANI]
(SAaTara DisTRICT)

{ Wit fare plales)
uy
E. Brattar axp O, MeCaxx

Dichamthium panchgzaniense, Blatter and McCann, shee, nov, | Andropogons—
Awmphifodiiasive). A Licandlido aragfe Blatter and MeCann (= Ardroporon
arapainy, Hook §.) differt praese ligulas laceratae, rluma involueri inferiore
spiculae sessilis, gluma involuerl superiore spiculae pedicellatae semper
foveolata.

Foveola supra indicatz hanc speciem a fdighanfifo AfeCanni inlra deseripto
distinguit.

Annual, erect; stems vp to 33 an. long, slender, tufted or not, simple or
branched from near the roots, smooth and shining ; nodes bearded., Leaves
itp to 8 cm. by 4 mm., linear, acuminate, broadest in the middle, short-cilinte,
on the margins, with long, hulbous-based hairs on the surfaces, which are
much longer at base of the blade for about 5 mm. ; sheath lax, margins and
upper two-thirds covered with bolbous-based hairs, mouth with much longer
buibous-based hairs ; ligule narrow, membranous, lacerate. Racemes digitate,
1-3, about 3 em. long, One or two of lowest pairs of spikelets male.
Peduneles up to 8 mm. long, capillary ; joints and pedicels slender, not grooved,
terete, hairy. Spikelets aboot 18 pairs. Sessile spikelets 3 mm. long ; callus
very short, bearded with silky bairs; lower involucral glume thin, broadly
oblong, substruncate at apex, margins incerved, 7-nerved, always with a deep
dorsal pit about § from the apex, hirsute throughout except on the pit and the
aren between the pit and apex, wvpper involucral glume, oblong-lanceolate,
longer than the luwer, subacute at apex, keeled, glabrous except on the hairy
keel. Lower floral glume oblong, flat, hyaline, nerveless, acuote or obtuse at
apex, a few scattered hairs on the marging ; upper represented by a clender
awn about 20 mm. long and twisted in the lower part. Pedicelled spike
lets 4 mm. long, broader than the sessile. Lower involueral glume slightly
convex, many-nerved, armed with spreading marginal bulbous-based bristies
up to twice as long a5 the glumes, hairy between the bristles and on
the dorsal surface, wilh A smooth shallow pit; upper slightly longer than
the lower, broadly obloag. acate, 3 nerved, cilinte on the margins. Lower,
floral glume oblong, obtuse, hyaline, nerveless, sparingly hairy ; upper almost
thread-like. Anthers yellow, filament forked, one branch bearing ene anther,
the other branch again forked.—Plate 1.

The pils observed in the sessile spikelets contain a viscid substance, [t is
not impossible that the latter plays a part in pollination.

Habitat: Found by C. MeCann in the village and on the Tableland of
Panchgani, Satara District of the Bombay Presidency, Novemnber 1925,

Dichanthium McCannii, Blatter, spec. nov. (Andropogonee Ampkilophiasirae).

Dichanthio armato, Blatter and McCann (=Andropogon armatus, Hook 1.)
recedit sentia ligulae, numero racernorum, magnitodine spicularum,
nervis glome involueri inferioris H?i:‘ulﬂe gessilis, gluma inveoluerl inferiore
spiculae pedicellatae alis praedita, aliis ex descriptione patentibus.

An erect tufted grass; stems vp lo 45 cm. long, slender, simple or branched
from about the middle, glabrous, shining, nodes densely long-bearded ; inter-
nodes up to 7 em. long. Leaves up to 10 em. by 6 mm., linear-lanceclate,
broadest at the base, amplexicanl covered all over with bulbous-based hairs
which are much longer at the base for about 15 mm ; sheaths Iax, coverin
the interncdes for } and more, glabrous except on the oculer margin an
the up%er third of the whole shesth which are covered with bulbous-based
hairs; ligule narrow, 1 mm. broad, made up of bristles nnited at the base,
Racemez solitary or 2, up to 37 mm, long; the 3 or 4 lowest pairs of
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spikelets all male and alike in shape; peduncles of binate racemes about
1 cm. lonw, capillary; joints aond pedicels slender, of the lower 3 or 4
pairs of spikelets glabrous, of the rest a line of ciliate hairs all along on one
sice of joint and pedicel and with a few cilin on the opposite side.  Spikelets
up to 17 pairs. Sessile spikelets 4 mm, long; eallus vety =hort, bearded ;
lower involucral glume pale, 7-nerved, the central nerve runping only half
way up, 4 mm. long, not keeled, stiif-haired in the upper § {no dorsul pit),
marging much incurved, tip subobiuse, purplish ; upper involucral glume
slightly loager than the lower, broadly lanceolate, acute, margin ineurved,
keeled on the back, otherwise nerveless, halry towards the tp along the
margin and on keel, Lower floral glume narrowly oblong, rounded at apex,
flat, hyaline, nerveless; upver represented by a slender awn, 28 mm, long,
twisted in the middle third. Pedicellate spikelet 1 mm. longer than the sessile
and broader. Lower involueral glume 5 mm. long, porrowly ellipseid, aeote
at apex, slightly eonvex, strongly 10-zerved, very narowly winged in the
upper. third, wing< purplish, spinous-zerrate with sHif hairs, armed with
spreading submarginal bulbous-based bristles which are ofien as long as the
glome, otherwizse glabrous ; upper invohieral glume brondly lanceolate,
slightly longer than the lower, 3-nerved, apex  ncute, margics broadly
incurved, omter side glabrous, inner si i ry. Lower fioral glume
obilong, obtnse at apex, as leng involucral glume, Lvaline,
marging silky-hairy 1o the upper hs r namrowly obleog-lanceolate,
hyaline, slightly shorter than the lower, a ta,—Plate 2,

Habitat : Found by ©C MeCann east or the thind Tableland of Papchgani,
Satara District of the Bombay Presidency. October 19725,

TeEXT FoR Prats |

Dichanthivm panchganiense, Blatter and McCann, sg. wer. 1. Inflorescence,
2. Internode and leaf, 3. Upper part of leaf. 4, Lisule and lower part ol
leal. 5. Sessile spikelet. 6. Lower involucral giume of ss. 7. Upper
involucral glume of s.s. 8. Lower floral glume of == 9, Part of upper
floral glume of 5.5. 10. Pedicelled spikeler. 11. Lower involucral glime
of p.s. 127, Upper involueral glume of p.s., ventral side, 126 Dorsal side
13, Lower floral glume of p.s. 14, Upper floral glume of ps. 15 Awn,
16. Part of awn., 17 and 18 Anthers, 19 and 20, Distil. 21, Sessile
and pedicelled spikelets.

TEXT FOR PLATE 2

Dichanthivm MeCannii, Blatter, sp. wev. 1 Lower involoeral glume of
pedicelled spikelet, 2¢ Dorsal side, 24 ventral side of upper involucral
glume of ps. 3. Lower flomal glume of p.s. 4. Upper foral glume of
P.5. 5 Lower involucral glome of sessile spikelet. 6. Upper involueral
lume of ss. 8 Upper floral glume of 55 9  Internode and leaf,
0. Lower part of leal with lieule. 11 Sessile and pedicelled spikelets.
12. Joints and pedicels.
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GAME PRESERVATION IN INDIA
BY
Teg Epitors

Game Preservation wherever it may be undertaken embodies the
same principle—the principle that, in order to aftard game animals
that peace and protection which will enable them to live and repro-
duce their kind without damage to man, man should only be allowed
to damage them under certain rules an ould be restricted from
ruthless destruction. How is this princ plied in India 2

Let us take first the factors which adversely affect the existence
of game and then consider the remedies or lack of remedies.

The prime factor adversely affecting the existence of game is
MAN. Man affects the existence of game in two ways; firstly as
settler, by clearing the forest and waste lands and driving the game
away [rom its natural habitat ; secondly as a destroyer, by protect-
ing his own preserves from intrusion yet pursuing animal life
within the fastnesses of its retreat. Disease is a second adverse
factor to be reckoned with ; rinderpest has accounted for a large
number of bison and buffalo in Peninsular India, while foot and
mouth disease has in recent years seriousiy affected game animals
in Kashmir and the Himalayan ranges. A third adverse factor
might be said to be the killing of game by predatory animals,
yet this factor we might set down as a natural check on over-increase,
and unless the balance of nature has been upset by extraneous
causes its effect on game as a whole is not considerable. The
remedy against man would appear to be obvious, namely the provi-
sion of extensive areas of absolute wilderness affording harbourage
to wild life, and so long as there are refuges safeguarded by their
very nature against usurpation by man so long will wild life thrive
and maintain its existence, provided there is no epidemic disease.
In India the possession of such areas has been one of the main
factors tending to the protection of its wild fauna and there should
be little danger, for the present, of any of the existing species being
exterminated.

Viewed as a whole, therefore, the present condition of game in
India would appear decidely good—but for how long will this status
be maintained? In some parts of the country, as in the Central
Provinces, there has already been serious depletion and in other
areas there is an almost complete disappearance of game,

In making a plea for the protection of the wild fauna of the
country we must urge that apart from the purely sympathetic
motives which should impel man to permit to lesser creatures the
right of existence there are other, perhaps less worthy and morc
material, thoughts and motives which are worth considering. These
reasons are put forth on the assumption of course that animal life ig

worth preserving somerohere. E

=)
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From the scientific standpoint there are innumerable investigations
—anatomical, physiological, ecological, geographie, taxonomic and
evolusionary, which can only be made from the study of animal life,
Biology has already produced many conceptions of practical and
educational value. The role of the parasite, the predator, the
scavenger, in the economic web of life has, besides its purely
educative significance, a not wholly useless application to social
relations.

And what about the purely economic aspect? Even predatory
animals have a distinet vaine as a controlling influence against over-
popalation by species whose unrasiricted increase would adversely
affoct the interests of man. Again there is the utilization for man's
benefit of animal products, such as furs, hides and horns, which in
themselves present a valuable economic asset and are in themselves
a plea for the conservation of the sources of supply. Have these
economic possibilities been exhausted ? A few years ago Insulin,
that priceless bioon to the diabetic, was discovered in the liver of a
shark, Who knows what animal products vet remain to be dis-
covered which will be of priceless value to man ?

The principle of conservation being admitted, what are the
meéthods to be employed? The principle is the same in every
country, the methods to be employed must vary in every country
and will probably vary in different parts of the same country. °

Let us consider some of the different methods of conservation in
vogue in different parts of India.

In the United Provinces shooting rules close and open shooting
blocks for alternate fortnights. This system provides and ensures
fortnightly periods of constantly recurring rest. In the Terai type
of jungles, where shooting blocks are small and game can be very
thoroughly distirbed by a line of elephants beating them day after
day, the system is an absolute necessity.

- In the Central Provinces the forests are parcelled out into shoot-
ing blocks usually of a large size. One block, usually a central
ong, being reserved as a Sanctuary ; this, coupled with the exten-
sive size of the blocks, secures game from undue disturbance,
THere is hére, and in other parts of India also, a strict limit to the
kind and number of anima's which may be shot in a given block,
and, in addition, an individual limit is imposed on all sportsmen,
whether exempted from permits or not. o

Iu Southern India the pame laws are not applicable to the various
provinces as a whole and in certain areas no game laws exist. The
Nilgiri Districts and those parts of Coimbatore and Malabar which
are so effectively controlled by the Nilgiri Game Association are
thé only areas with special laws excepting the areas known as
reserved forests where the number of animals that may be shot is
cantrelled by license.

* The position as regards game in Assam is simple ; here the game
areas ‘are divided into waste lands, reserve forests, and hill forests.
The immense areas of waste land which existed at one time are now
being rapidly cultivated by immigrant settlers or used as grazing
lands by an invasion of buffalo-kezping Nepalese, so that game in
these lands is rapidly losing ground. In reserve forests shooting 15
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controlled by license. For the belter protection of rhinos, large
areas of grass and swomnp land have been included in these reserves
and treated as sanctuaries. In the hill forest areas conditions are
steadily approaching thosc obtaining in waste lands where an in-
creasing human population is gradually driving game from ils
quondam preserves. Whilst came in Assam will be less and less
exempt from molestation as cultivation approaches forest boundaries,
it must be admiited that there is little danger of game in Assam be-
coming extinct for a oreat many vears so long as extensive forests
continue to exist and to provide safe harbourage to game.

The conditions prevailing in Assam may be applied to India as a
whole. On broad prineiples land may be classified in three main
zones—urban areas, agricultural areas, and forest and waste areas.
As far as animal life is concerned we cannot expect its preservation

in urban lands. Cultivated areas with their domestic animals and
crops provide at once an opportunity for o conflict between man's
interests and those of the wild species, and in such land the plea for
protection cannot carry weight. We come fnally to foresi areas
and waste lands where, as shown, excellent laws suited to lozal
conditions have been framed for the protection of wild life wet
nevertheless game is decreasing where once it abounded.

Existing game laws are excellent in themselves but it is in their
efficient application that thae trouble arises. As far as the agency
of man is concerned there is no mystery attached to the causes of
trouble. Firstly while the license holder is resiricted by the terms
of his license from doing undue damage, the poacher is aflected by
no law. He slaughters indiscriminately everything that he sets his
eyes upon, regardless of sex, age, or season, he sits over salt licks
and water holes, indulges in night shooting and does all that he
should not do. Secondly emphasis must be laid on the great in-
crease in recent years in the number of gun licenses issued which
increase is produocing, and will continue increasingly to produce,
its inevitable effect on game in forest areas and lands immediately
adjoining. Thirdly there is a mass of unlicensed guns carefully
concealed but constantly used, and there is also the loaning of fire
arms by dccommodating licensees to friends and retainers, .and
finally there are the professional trappers and gangs of men with
dogs who slay and devour all that falls before them.  Those in
control of forest areas cannot be altogether exonerated for the in-
effective application of the rules. Conservators of Forests and
Divisional Forest Officers are not necessarily interested in game
preservation, and in addition there often exists the clash of interests
between the sylviculturist and the game protector, for game can do
considerable damage to young teak and other valuable forest
timbers. . .

If the pame in reserved forests and sanctuaries is to be pro-
tected a more rigid application of the laws is necessary—the
stimulus for which might be obtained by an executive order from
above:. Muoch might also be effected by co-operation with the
police since every constable is in law 'a forest officer.’ A more
liberal system of rewards for the detection of forest crime, parti-
cularly of poaching, is another point worthy of consideratjon.
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Rewards are far too ravely given and very rarely indeed in poaching
cases: the detection and capture of a poacher who _:~: armed often
1111.”'1. es danger and there is no class of forest erime the deteciion
of which merits to & greater extent the granting reward: It s
gy l-.];.:‘L Lll. t much of the poaching that is done in forest preserves
is carried on for prolit. It is significant that the decrease of gFame
in certain areas has corresponded with the increase in the export of
skins, principally of bizon, buffalo, sambhar, ete.  Bison, -cl. ai and
sambhar hides are openly sold in the bazaars md there is nothing
to prevent these sales.  L1f the poacher is deprived of his market the
temptation to kill would be largely removed and it would appear
that there cot ion to a gencral law through-
out India forbi i the sale by unauthorized pecians of any portion
of big game animals—whether hides, horns or meat and with ade-
guate penaliies annexed for those who break the law.

As to the question of gun licenses, it may be assumed that in Y99
cases out of 100 they are not obtained for the purpose tor which they
are granted as it is the merest fietion Lo suppose that the guns are
used exclusively for crop protection, which is the oaly legitimate
purpose to which they can be put. While the reduction in the
number of licenses may perhaps be a difficuit maiter, it would seem
u perfectly fair proposition to have all the * crop protection’ guns
called in during the hot weather when there are absolutely no crops
to protect. [t i5 during the hot weather, when water is So scarce
and the jungles are so thin, that 80 per cent of the damage is done.
It has been found usefnl, where gun licenses are requited solely for
crop protection purposes, to have several inches of barrel removed.
Lastly a suitable penalty might be imposed for the use of a gun
except by the license holder in person.

The formation of suitable game sanctuaries has been proposed
by many as a solution. Game sanctuaries to be effective must ful-
fil the following conditions: They must be fairly large, must
possess a perennial water supply and must as far as possible be pro-
tected against fire and, what is most important, they must have a
special staff to look after them. Each preserve will require well-
paid watchers with a game warden over them—the game warden
should be well paid and given considerable preventive powers.
The case for the game warden and his special staff is thalt many
furest officials have neither the time nor perhaps the inclination to
apply themselves especially to game preservation. The exploit-
ation of timber and forest produce is annually increasing and forest
officers find it more and more difficult to get away from work which
brings revenue so as to be able to pay sufficient attenticn to a
question which in this material age is considered to be one of
subsidiary importanee. A game warden requires special qualifica-
tions and besides being a sportsman must also be a naturalist with
a knowledge of the ways and habits of the animals he is called upon
to protect. The objection to the game sanctuary is that it is expen-
sive both as regards the exient of forest land which must be sacrificed
for the purpose and as regards its maintenance by a well-paid warden
and an unbribable staff. Besides it may be maintained that a long
period of protection in the same area is probably a mistake.

1o possible o
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Nullahs maintained as sanctuaries in Kashmir for considerable
periods were found, on reopening them to shooting, to be almosi
empty of game. Lastly an * unbribable staff of subordinate game
watchers ' would be difficult to procure. The Nilziri Game
Association which, ar considerable expense, maintained a staff of
seventeen game watchers, abolished the system as these were found
to be guite useless and their duties have now been taken over by
ordinary forest gnards.

The whole question of game protection and the tightening up of
the laws afecting it is in the main a guestion of money. The form-
ation of a special game protection fund in the various provinces
might be well worth considering. The fee for shooting in the
splendid jungles of the Central Provinces is Rs. 9 per mensem. This
paltry sum is to cover the cost of a special guard who often acts as
a sort of orderly to the permit holder. Game protection is of
interest to the sportsman and it is right that he should contribute
towards it. Shooting blocks might be classified as {a) the very
hizhest cluss, (#) good blacks, (7} poor blocks. The permit holder
might be charged Rs. 1-8-0 per day for(a), Re. 1 for () and annas
8 for (¢). When one considers what people have to payv for sport
in other parts of the world, this is not a suggestion that would be
seriously opposed even in India where only the poor reside. In
addition a special charge might be made for shooling bison, buffalo
and the more sought-after species of came. The maoney raised by
these means should be earmarked for game protection. The form-
ation of such a fund might be sanctioned by the Local Governments
and applied for the purpose of supplementing rewards to forest
guards, to paying informers, poisoning wild dogs and vermin,
killing crocodiles in jungle pools, improving scanty water supplies,
ete., in fact all measures which might be helpful to game. It would
be a simple matter to caleulate by a perusai of the permits issued in
past years what sum the proposed scale of [ees would bring in
in a given district, Whilst the measures proposed above might not
maintain wild life at its present level they would, we consider, have
a beneficinl effect and help to retard the process of depletion now
Foing on.

The above article was wrilten originally for publication in the
Limes of India,  As it proved too long for the purpose the Editor
of the I'imes published a resumé in a leader which appeared in the
paper on July 7.

The following rote appeared in the ¥¥mes, London, July 12,
in reference to the leader published in Bombay :— :

' Any further proposals for preserving game in India as suggested
in Bombay are likely to be viewed with the preatest suspicion and
disapproval by the cultivating classes. Large game is already care-
fully preserved in many of the Indian States whese rulers are nsually
ardent shikaris, and in British India the Forest Department controls
most of the game areas. In these, shooting is restricted by the issue
of licences and the number of heads thal may be bagged. :

The depredations of the larger beasts are one of the most serious
handicaps that the ryot has to face, Hundreds of thousands of
plough and milch cattle are carried off every year by tiger and
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panther, while the number of human beings who fall a prey to man-
eaters iz still very considerable. Only last year o man-eater was at
large within 50 miles of Madras and was reported to have killed 51x%
PErsons.

Besides the loss of cattle there is the damage done to crops,
which in many parts of India is very extensive. Wild elephants are
wall known as the most destructive of creatures. They will tread
down or tear up three or four times the area they eat of such favoured
delicacies as cardamoms. It is usually permissible to kill them when
they are found doing damage on private land, but it is no easy task to
do o, Occasionally a small owner at the foot of the hills may make
a lucky conp by digging an elephant pit in his land and capturing a
small tusker which is worth more than his field, but in an ordinarvy
way the elephant is looked upon as a sacred nuisance.  Wild pig do
a great amount of damage to sugarcane, and many a weary culti-
vator spends the whole night on a * machan' among his canes
trying vainly to scare them away with horn and tom-tom.

One of the most popular of the provisions of the new Arms Act
was the reduetion in fees for the possession of muzzle-loaders for
the protection of erops and the greatly increased facilities for obtain-
ing licences given to the agricultural classes. Previously, when the
losses of cattle from tiger or panther became intolerable and there
were no guns available, a whole village would turn out with spears,
sricks and drums and surrounding ** stripes '’ or ¢ spots ' after his
meal, would literally poke him to death.

The cattle mortality returns show no such decrease among them
as would justify any further protection of the felines. In fact in the
last fow vears an increase in the number of tiger has been reported
in the Godaveri Agency.'

GAME ASSOCIATIONS

There are already in existence several game associations in the
hills which regulate the number of shooting licences issued in the
area they control. The Nilgiri Game Association which has been
in existence for many yvears has done very useful work in protecting
sambur, bison, etc,, and has also spent quite a large sum in stocking
rivers with imported trout. Pulni Association, started about 15 years
aeo, is doing similar good work. DBoth associations work under the
auspices of the Local Government.

So long as the innumerable jheels of Northern India and the
tanks of the south receive their supply of water there is no fear of
any diminution in the myriads of duck and teal which flock to them
avery cold weather. The Indian is not likely to change his food
supply, and so long as he grows paddy so long will the opportu-
nities for snipe-shooting which India affords be unequalled else-
where. i e

As cultivation in the dry tracts increases, it is inevitab
herds of black buck and chinkara which roamed over the \Lea.;?:l{a;g:
in former days should diminish, but there will always be unculti-
vable areas which will fur_m a refuge for them as well as for partridge
and sand-grouse and the innumerable other small game of the Indian
plains-
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_The days are yet far off when anythirg in the way of a National
Park to preserve Indian fauna is either called for or practicable. An
extract from the petition of a ryot sums up the present situation :—
* A reserve forest in the proximity of the village is the nursing
ground for all sorts of forest beasts, particularly that species of
animals that exist by the wild destruction and hasty consumption of
the crops of innccent but hard-working farmers. No human endea-
~ vour, however ingenious, could scare them away : but if done they
~ come with renewed vigour and far more formidable companicons.
The declared enemies of the tarmer, the cheetas, the leopards, under-
take a periect crusade against my sheep and coals, more particularly
my life-giving bulls and other cattle.’




EDITORIAL

We have to apologize to members for the long interval which elapsed between
the publication of Part 4 of Volume XNXI1 aod Part 1 of Volume XXXII.
The delay was doe to unfortunate labour troubles in Madras and we con-
;.-‘m‘..u!ntn.-'lmlh the management and the men oo the termination of the strike.
We hope such troubles will not occur again and we have the 1]1:I':1:|:.*.l.'ll|L'|._:L'!-
assurance that they will be able to print anether journal—a successor 1o this—
bafore the end of the year. 1f they are able to doso, we as Editors shall
julfilled the contract the Committee set themselves out to perform, pamely
placing in member's hands of four Journals in o year.  The Society’s pros-
pactus states that the Journal is brought oul as near quirterly as possible bt
this must be modified, and modified not becavse of recent happenings in the
Press but because of the want of material for Journal, We wanl more Mis-
cellaneons Notes, We want members who have been on big game expeditions,
or have made a study of the faune or flora of a particular part of India or in
neighbouring parts to share the results of their labours with, and relate the
story of their travels 1o, of members of the Society and we wanl the medinom
to be the Joumnal. We will provide, {ree of cosl, copies of the article for the
aathor's private distribution and we we leome iYhitstrations aod are ‘-'.'i‘.!l:'l_':{_ to
publish as many good illustrations a2 we receive. This brings ns to '!"'*: uestion
of the quality of o pood many of the illustralions we produce. We do not
know what members' epinions are but for ourselves we are not salisfied. We
ought to produce beiter results. Is it the fault of the Indian bloek maker ? or
of the art paper 2 We try to be patriotic and in India stpport Indian industries,
We print the Journal in India and inconsequence have to pay daty at the 1ate
of 50 per cent on cost should we print our illustrations al home and bring them
out here for insertion in the Journal, I however we were to print the Journal at
home there would be no duty to pay on the illustrations. ‘T'hey wounld then be

art oi a book and books are admitled free of duty. Itis only if you print in

adia that vou pay duly on the paper and the type used in producing the boak.

This again brings us to the subject of books. By the time this Journal is in
members’ hands there should alzo be in the hands of maoy of them the fonrth
edition of Col. Wall's Poisowons Terresivial Suakes of onr British Indian
Domireions and the first edition of Col. Evans' Sfdewlificalion of Indian
Buflerflies. Asregards the former, the third edition has been out of priot fora
long time now and the is2ue of the fourth edition will meet a want, One is always
liable to come across snakes in Indin and it ig a good thing o have by one
both Col. Wall's hook and the chart.  With these two the veriest tyro can tell
whether a snake iz poisonous ornot and if poizonous can tell exactly what
species the sneke is

We are glad tosee Col. Evans® work on the Butterflies of India in book form,
It seems a long time since the present Honorary Secretary asked Col, Evans
to write a child’s guide to butterfly collecting in India and it seems a long time
since those early interesting and insiructive pages appeared. The plates which
have been published in eleven parts of the Journal have undoubiedly been
prized, appreciated and looked out for but the pages of description—{ull of neces-
sary abbreviations and withouot glossary or explanation have—with all apologies
tothe writer—loaked deadly dull to the non-entomologist. Dlustrations, keys,
inteoduction, glossary nnd simple explanations now appear together in one book
and the man who knows nothing can cease from earing less and by the aid of
Col. Evans' book interest himsell in identilying butterflies which he has seen
for venrs but has not troubled —becanse it was a trouble—to find out the name of,
We take this opportunity of thanking both Col. Evans and Cal. Wall for the
trouble and care they have taken over the publication of these books,

We are getting on well with the painting of the plates which will, in addition
to providing the charts loustrating the Common Birds of the Plains of India,
illustrate the book onthe Common Birds of India we hope fo issue next year.
We shall give coloured illustrations of no less than 210 birds and by means of
three colowr or offset method of reproduction and psing the same block for
both book and chart illustrations, weare confident we shall achieve what has
hitherto been regarded as the impossible and produce a cheap well-illustrated
popular beok on the Common Birds of India.

It will be in all probabllity a year before the book 13 published and we would
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Photograph of a nesting group in the Natural History Section, Prince of Wales Museum,
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ask members not to be impatient. We hope that thiz year we shall see the
publication of Mr. Whistler's book on Indian Birds, a popular work in the pub-
lication of which our late Honorary sectetary, Mre. W, 5. Millard has interested
himself. We also learn that the Madras Government propoese (o issue 2 book on
the Common Birds of Southcern Ioclizg, the authors of which will e Messrs,
C. M. Inglis nnd Major H. R, Baker,

The Naturar History Section or Tue PRINCE 0F WALES' MUsEus

As members are aware the Society has accepted responsibility {for the
workitig of the Natural History Section of the Prince of Wales' Musenm in
Bombay and the ex ts there are the property of the Society, being the gift
sither of members of the Society or pald for out of monies so provided. The
staflf i3 for a large part paid partly by the Soci | partly from funds

ravided by the Government of Bombay., ration woder the

rustees of the Museum is conducted by asp hree Trustess, two
of whom have been appointed by the Comm iety and the third
elected by the Museum Trustees from ar Members
therefore have an interest in the finance: tory Section of the
Museum and for their information w extract from fthe
Annual Report of the Section for 1926-

Goverament Grand. The maintenanc |
Section for the fiscal vear from April 1, 1926 27, were provided for
from the grant of Rs. 23,500 received from the Government 6f Bombay. The
opening balanee at the Bank on April 1, 1926, amounted to Rs. 4,411-7-8,
the income during the year from Interest and other miscellaneous receipts
amounted to K=, 678-11-5.

In accordance with the terms of avreement existing between the Natuwral
History Society and the Board of Trustees, Prince of Wales' Museum,
a contribution of Rs. 10,537-5-0 was made by the Society being the half cost of
the salaries of the Curator and Assistant Curators.

Lucowne and Expendifure, The total income of the Natural History Section
for the period under review amiountsto Rs. 28,500-3-1. The disbursements
may be classed as follows :—Establishment, including Board’s contribution o
the Provident Fund, Rs. 20,841-13-0, Taxidermy Department Rs. 967-14-3,
Show Cases and Equipment Rs. 9758-4.0, Miscellaneous Charges Rs. 1,684-14-2,
Curator’s Deputation to America Rs. 2,500, Collecting Expeditions Rs. 139-2.0,
making o total expenditure of Rs. 37,221-15.5,

It will be noticed that only R4, 975-4-0 has been spent on Show Cases and
Equipment and K=, 967-14.3 on Taxidermy., Well, the Curator works wonders
with very little money but even he and his staff could not have prepared the
exhibits of the past twelve months on an expenditure ns low as that shown,—
The help given by Vice-Patrons of the Society is not shown in the preceding
gtatement which apart from the Society's contribution to staff salaries only
shows the monies contributed by Government and interest, etc,, thercon.

Most of the activities of the Section in the past vear have already been com-
mented on in our Journal, either in the Editorial or in the reports of our meet-
ings. In the present number under the latter heading appears a reference to the
first of the four group cases illustrating life zones in the Indian Regions, i.e, the
desert, rain forest, high altitude and plains. The groups are to be built on the
lines of a diorama with curved painted backgrounds. This mode of scenic
representation is being generally adopted by the more advanced museums in
Europe nod America asa direct means of arousing interest of the visiter and
thereby more effectively instructing him, By a combination of transparent and
opaque painting, of transmitted and reflected Hght and by contrivances such as
screens and shutters a diversity of scenic effect is produced. Besides illustrating
the fauna and the flora of given areas these groups will illustrate typical Indian
landscapes which will give the visitor not only the iden of the diversity of
animal and plant life of the country bul also of its diversity of its scenery. We
have also referred in a previous Journal to the group illusirating the nesting
habits of the Great Indian Hornbill. As the [ather bird employed in feeding
the mother and her voung, 15 no other than the mascot of the Society who for
over twenty-five vears played cricket behind the Honorary Secretary's chair
and extolled the advantages of a life spent in total abstinence from the
consumption of water, we publish an illustration of the nesting group.

The annual report also refers to what has been done to interest visitors to
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the Musenm in Reptiles, Instead of being content with exhibiting represent-
ations of snakes, the Curator is working with the idea of ilustrating the
habits of snakes. ‘The viviparous snakes are represented by a Russell’s Viper
with its new-Born brood of thirty-four voung. The ovip ) [ B

which is scen cecupving o deserted ant-hill ; the sna

of eppre.  An insct shiows the development of the snake from the car ics
to the time wher it is ready to free itself from the cpp chamber with the ald
ol its egg tooth, The saqe {bustrates how snakes poison their prey. The
Saw-scaled Viper or PPhoorsga | in the process of swallowing n Desert
Gierbille. A disscetion st paratus of the soake and the
models of the type of fang iph showing a drop of poi
emerging from the tip of a ang complete the |
the case tends to teach. TI te, orasses and other accessories to Lthese
groups have been | roduced in wax and lend greatly (o their
atrractiveness and 1 i1l explanatory labels in English and Marathi
have been nsed in conune 250 CASCS,

An acquisition to thy ited Insects is Lhe tew case illustrating
House Flies and DN A tiful model of the House Fly was
presented to the Y W, Evans= one of its Viee-Patronz. This has
been intraduced d supplemented by models of the eggs and the
larval and pupal stages of the Ay prepared in the Society’s laboratory. While
a fly-ridden tray of sweetmeat shows better than words can one of the means
tw which the germs of disea carried by (lies 10 man.

Ar. Prater has been ably 1 in his work by his assistants—>Mr. Salim Al
has imereased the repul of the Soclety by the educationa! work he is
doing in our schools, A tann zeems to imbibe ideas on modelling as
though he were still imbibing his mother's milk and though Mr. LaPersonne is
having a respite from travelling and copgratulating himzell on 2o lenger being
in Eastern Persia, he is thinking with envy of the fortunate Ameriean Natura-
lists who are to make a collecting tour in Nepal next cold weather.

It is rather a reflection on the British in India that the best and most repre-
sentative exhibits of the Famna of India should be found—not io Indian
Muzenms and not in English Muszeums but in American Museums. It is not
the Americun Government which puts the American Museum in such a favour-
able position and there i3 no need for the British or Indiap Governments to do
what the American Government does not do, but the American Musenms are
able to do things Because the people of America take an interest in the work
the Museums do, and =so find the money. American Museums one might say
have all the money they can spead. What a difference to India: Were it not
for the Government of Bombay we should have no Nalural History Museum
for the public (it is no argument ngainst, that but for the Natural History
Society the Government would have bad no Musenm to spend moneyon!), The
Natural History Society provides—thanks very largely to its members—the
material and the supervision, but raw material s no use without money te turn
it into interesting and instructive exhibits and unfortunately the individoal in
India dees not consider there is any call upon him to provide funds for Natural
History Museums. (dne reason of course is that in Ameriea there is money and
in India, according to the politician, there is none. Is another reason lack: of
appreciation of existing Muséums?  Would people interested in Natural
History subscribe towards the cost of exhibits if they knew that not only would
the exhibits vie with those in American Museums but also kuew that the
exhibits provided out of their money were housed in a Museum built for the
purposes of a Musenm—built to serve the purpose it was intended for— built by
the architect to meet the requirements of the curator, the architect buildin
and elaborating on the plans of the man who has to make use of the bnilding
We hope to deal more fully with this in our next issue but what a difference we
foreshadow | ¢

We publish in this issue the Memorandum and Articles of Assoclation neces-
sary toenable our Society o be registered under the Scientific Societies Act
of 1860. We shall be very grateful to members if they will post us their
consent to the proposed articles as eariy as possible and also any sugpestions
which they consider will be of help to the working of the Society.

There is a flaw in our constitation, or in our management, or is it that the
spirit of co-operation is lacking amsongst our members ¢

We ought to have branches, local meeting places, places where up-country

cASD
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members could mect and where them bers 1-5:‘.(\-;5“[\_‘1-{'[ in Matural lli.:-'\.ll;lT:l.‘
conditions “in India cain give practical assistnoee to the voung member,
beginning his eareer in India. We want Field Naturaltsts® Clubs, afiliated to or
part of this Society in every Important cantonment in Ind We want each
membwr to be as keen on gett sl members for the Society as he wonld bo
to put his best pal on the 1 md & eertainty which will benefit him
and his friend the more, friends he induces togo for the dead cert,
Y¥ou can't do such a thing o Race Course but vou cnn in this Society, but
what do we find ?

Many vears ago—whea Sir Henry MeMahon was A.G.G, at Ouelin —a Quetta
Natural History Soclety was started and wns not affilinted to the Society, The
only link between usi the Curatur of the
Museum received his e: ¥y trainiog irom s, red in A previous
editorial to the formation of a Nature Study Club or F turalists” Club at
Poona, u statfon close to Bombay. We pave th ng our blessing
but it was formed without any help from 1 ut any referénce to us.
The idea of a branch or affilintion with t] ubay Natural History Society

Dever seems to have occurred. And we Dear—not officially and not
directly, but casually—that Karachi has formed vatural History Society.
Well to this new Society we also give our best and proniise all the help
we can, bot surely there would have been an advautage to all concerned had
this new Soclety been a branch or affiliate me Wway to our Society. We
propose writing to the promoters and puttit guery fo them but whatever
the answer may be it will stili leave, a3 an u ctory blot an the Soclety, the
fact thar new Natural History Societies are started in India without any one
thinking it worth while to consult the Bom bay Nateral History Society, When
new associations for the encourngement of the study of Natural History are
formed, one wonld imagine that those approached are those people resident in
the locality who are interested in the Fauna and Flora of india. Are none of
these members of our Society ?  If wone are—what is wrong with us—why
have we failed to attract them ? [ they are members, why have they failed to
link up the new Society with the old or rather why have they failed to make
any attempt to do so? What is wrong? Something must be, aud we appeal
to members to tell us. The Committes are fot composed of pachyderms neither
are they composed of those who are missing the seventh skin and cannot
bear criticism. They are the members' representatives and it is up to the
members to let their representatives know what is wrong with the strocture
of the house and the mentality of those who look after it,

We said we wanted each member to be keen on getting new  members—we
have issued this appeal time and time again, We pointed out that last year. we
had obtained 204 new members and lost ninety-seven. We asked members
tu try and better that—there was nothing specinl about last year's resull—no
organized attempt to beat up recruits—merely one member or another showing
the Journal to friends or telling friends that if they want the results of their
skill and shikar turned into trophies, which would for a small sum be a
pleasure for life, or telling hard up acquaintances that if they wanted books on
Indian Game Birds cheap, they should join tke Soclety, That was all that was
done but why is it nol being done now? Or if it is being done now why is
it & fnilure ? What is wrong ?  Our failure to publish a journal for five months
is not our fault and members will get thetr quota by the end of the year.

We ask why is it not being done now ? and we ask with reason. We have
lost through death and resignation this year forty-five members. We have
gained 113 new members, Splendid | Yes—ecompare it with last year znd
then remember that it is the result—not of the member asking the man who is
keen on Natural History to join the Society—but the result of the Honorary
Secretary and his staff drawing a bow at a venture and asking men who they
know are interested in the Emgre&s of India but who may not have the slightest
interest in nature, to join the Society. If such requests bring forth good results
what might not one expect in the way of results from members asking those
who are interested in Natural History to join ?  There is no necessity for any
set form of application but each of the present Journals contains a form and
we hope each will be made use of.




MISCELLANEOUS NOTES

I—TIGERS AND ELEPHAXTS

Keferring to the note by Prince Vicior Norayen un poghe 1025 of &
Jouenal, it is surprising that the Uooch Behar shooti
any ¢age of on elephant being without prov
it is certain that in MAssa

I have known of a fem
of blood and exhaustion,
killed by o eiger. and  there
the mother when she canu

Diuring two seasons’ hy

ulxxxi ol the
¢ reconds do not chronicl
cation by o tiger becouse

as- capturad, acerated and
:1 her small eali;, v
Lt that the thger subscquently atlaclod
P to deive it Gil.
North Cachar Lils
five elephant  calves, which tigers had  memped o
ifrstroyeel oy in the jungle which had been rl'i|.-|:|.'.'l.|. and d i
without being finished t. The gbove calves were all &
and were presumalbly 1 the sire most casy for nisirin
were, i1 must i specinl circumstances in North Coachar because
rinderpest  had  almost d out the wikl bufinle, bison amd pig, and the
tigers must have been hard put o e Tor Tood, but it iz oot unvsual © ey hien
e find the pug-marks of a tiger that has apparently heen following a herd
on the chance of being able 10 dash in and cripple a ¢all before irs maother
can defend it,.  We once cornerad o herd of clephantz in Kamrup bat were
unable to dreive them with men in the desired direction owing 1o the presence
of a fierce ol female aml =0 uwsed our teained elephanis for the jole,  They
spent three davs irying to drive the wild o aml on cich day put up a big
male liger that wins hanging rowmnd the gutskiris of the herd,

Giaviars, Assas,
May 2, 1927,
Aol W, MILROY.

[An interesting note on 1he subject of a tger alacking elephants Gy Mr, C.
;. Corbett appears on page 119, vol, vii of the Saciety’s Journal. From the
number of similar instances recordal from time o tme it would appear that
in thickly afforcsted tracts it i< by no means an uncommon occurrence for
a tiger to hamstring and kill young clephants, It is further inleresting to
learn from the Annual Report of the Uganda Proweclorite Game Department

for the yeiar ended December 31, 1925, that the lions in those parts also habitually
take o heavy ol of young clephants. Eps.]

H—=TIGERS PREFERRING CARRION To LIVE BALT

Regarding the nule about tigers preferring corrion 1o live boir, which appearesd
an paghe 1025, vol, axxi of the Journal, T came across an instanee of this a
couple of weelis ago, I oshot o tiger over the carcase of a Lear which had
died amd been carried off by the tiger in preference 10 o bullock, tied wp for
his specinl Benefit o short distance away,  There is o bare possibility that the
ﬁ',{ﬂ' hiad oot seen the bollock, Lt ];mm'ing what the ligﬂ' 1%, {rﬂﬂ“k 1his
is handly possible.  Whils on the subject, cin anybody - inform me of wha
e o the common bear abtabned all over the |:||;|i|h. .;f Imdisi, s the six or
soven inch coat of fur he s provided with?

I have heard the noason given that it was to save him from the stings of
bews while robbing their hives. 1 do net think this can possibly be the
explanation, I bees had stings six or soven inches long, very fow people
would caltivate them !

I shall be grateful for a more pepsonalle theory.

Makri,
Koxpacaox N0,
Bastan Stave, C.P.,

May 8, 17927,

W. H. 0. SHORTT.
[The shaggy and densc coat of the sloth bear whose habitat is restricted
to the forests of peninsular Inidia appears unsuited 1o the chimatic conditions
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umder which he lives.  While there i cortninly  some  connection between
temperature aml the range of animals, climntie conditions and animal inhaki-
ams do pot always march together, amd the disicibuion of animals cannor be
mzlppﬁj ot into the archz heuiedied by parallels of temperaiuee sinee there
are pleaty ol gases fike they of the iger, which i as much ot home in a
1ragicaf _il-ll'l-p,'k' as on the iy pladne of poctheoy As=ii. Ens. |

IE—N PANTHER COMMUTTING SUICIDE

L mir with n semewhat unusual experienee the other doy  which might
interest readers of the Jouenal, " I shoubl alzo ke 1o hear of any  similar
experiences of other wemlicrs,

1 was informed early one morning thas o panther wes sioing nenr o tank
oot far dway, | went out amd found it Ling more dend than alive A
some rocks, | put it ouw of ||||i_9|.r:|- il then fowmd, oo closor El'l.i[ll'.'ﬂlil"llh
that the geeater part of the near hind I bed boon caten away, evidently by
this panther fisell ne there were po marks of a fight of sny sort o the

.

On skinning the animal it weas discaversd that (here were o number of plices
of porcuping quill embeddad In the Aesh, amd it was evidently the excruciating
[ﬂiﬂ of them, f-:'sh’:ring insida tha Fegy that had madde the panther eat aWway e
affectod part, althowgh it virtoally commited suieide by doing so, a3 [ o no
think it woulll have lived much fonger. You may imagine the extreme state it
was in when 1 say there were o score of villagers watching it from about thirty
feer distance when I arfived, and it wns taking oot the slightest nolice of
them.

I have heard and read of animals biting awny o leg cought in a trap, bui
this would not mean eventual death to the animal, and 1 cannot understand any
animal going to this extreme to fid itsell of even the worst kind of wouwnd,

I <hall be greatly interested to hear af any parallel cxpericnce,

Magrr,
Rospacaox PO,
RasTaR StTaTE, C.I%.,

April &, 1927,
il ' W. . 0. SHORTT.

IV.<THE COLOUR CHANGE, AND SEXUAL DIFFERENCES IN
COLOUR IN THE LONG-ARMED SHEATH- :
- i TAILEDR BAT

(TAPHOZOUS LONGIMANIS) 3

interest Alr. MeCann's notes on the Long-armed  Sheath-
T 1 of the Journal. (Vol. xxxi, p. 10840),

L the muyﬁ"
become gradually Tiack:

tion that the young of this Bat
with age. .1]__ am  convineed,
! lﬂ'-.:‘i_*_
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this species woull seem to e lighter and brighior in colour than the females
sl yowng 5 oand whan I otike g Do the obilest males are again lightier than
the general run of mabes, ; = ]

In anuiher I;Ln:it:, of  Bats-—the  Rhinolophidae—we also Bl an .-II.-|!IJ:._:--_:|-
coare The young Delkhan Leaf-nosisl B (Hipposideros Drpelivadusd s in s
first coat, = very darls blackish-brown while e adult has e 1 ey
riedidish-hrown coat, which may on ocoasion turn o bright reddish-or [ermgimons-
brown. Again this bright colouring s much nere commaon i, bt el entircty
confined to, the okl males, ) 3

My own belief, which T have aor entirely confirmed yet, s that as 0 geaeral

' . A +
fale. among inscctivorous hars, where any diferences of colour are foumd, i
vouny hat te nhwavs darker than ihe wluh amd thar the coan of fhe adull bsaally
fightens: amd brightens in colour wWith age,  ba that b Hghter aand brighte
ghedes of colour aee assumed at @ very mach enclier dae by the males 1han
by the females.

-

Morsagaspe Lo,
Giamsantwa, CEVLON,
Ipril 21, 1927, J 1
WO A PMILTEDS,

{UR (GALEOPTERUS PENINSULA

V—HARITS OF THE FLYING L

T hove recently had a Flyving Lemur in eapivity for o week m :
o cbserve its habite 1o A cerinin extent amd perhips the following chservations
on this comparaively rare animal may Le ol interest Lo readers ol unrnal,
The Lemur was capiured by some wood-cutters ot Kamounghin, Tavoy This
amd through the courtesy of Mre, 1B, Ribbeairop come into oy posscssion
few  hours after capture,  Though ot fies ic bt somewhsl viclously  when
handled, the linle animal in 5 very shori time appearcd Lo readize  the
fact that no harm was threatened, and it soon ceased to bite and allowed
itsell 1o Le handled freely. Tt proved 1o Dbe almest i not quite nocturnal,
but  if  digturbed  in the  day-time  could move abowt  freely oamd  did
not show any marked dislike e brighe surlight ; for the geeater part of the
day it seemed aslesp, either pendani from the branch af the dree U oprovided
for 31, or olse in o clinging position to the upright trunk of the tree.  In either
position’ the head was invariably fucked under the by bhetween  the fore-
legs and the il tocked in between the hind-legs, anil in both positions the
protective colourntion of the lemur's fur wns medt striling and when viewed
at even oo oshort distance against o backgrowml such ax the matiled trunk of
the tree, the animal was extremely difficult o0 discern. Tt ocan e oasily
imagined how very much more effective this protective colouration would e
in the dim light of our evergreen forestes—its natueal home—and the . Burmese
name of T Poo’ applicd 1o it (meaning literally n protuborance on e
trunk: of a iree, or a iree Koot) rather aptly descreibes 12 appearance when
asleep. It movementis usually were  very slow amd  sloth-lilie, and when
placesd on the growmd it provid 1o be just as helpless as o bat is in aosimilar
position, and nol heing capable of assoming an upright position could only
progress by a suceession of shart flapping leaps tawards the oearest upright
objeer up which @t would immedintely climb, The animal eendily ae ripe
fruit. and drank milk from s L lapping i up much as o dog does, hot
3 T.'lriL't}.‘ uf in.-lur.‘t'r-e such as spiders, " beotles, gras<hoppers, moths, ete., ifered
it both in the live and dead stae were dnvariably refused much 1o my surprise,
It diid nor remdily car the small picces of raw mear offered and Sapparenily
the main died of these animals i che wild siate is fruir, .

The only sound the animal seemel capable of making wiis a soft raule
much I"Pmﬁ'ﬂ‘ll.-ii:n;{ the  <ounid producesd h!,- A |""I'I'-']tvjh’|;l1l run _qhan;I}- ACTOSS
the teath of o comb. When frightened, this sound was .'lrl;t:rtlptl.nin.l.lw B
hiss resembling that produced by a snake, The animal died, opparently from
some pulmonary disesse, o oweele after fis capture,

mpid was abl

rici

=

Hia I Mixe,
Tavor,
March 2, 1927,

W. S. Woop.
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[The Flying Lemur, also known as the Cobeyo or Colugo, s one of the
most interesting animals of our region,  Nowrealists hove been very  puzeled
0% to its true status; some have plecsd i with the bats others with the lemurs

B, 1. O Chapmon who made o
frims that Gt oconnot e segarded either o
+ but that it stands alone ax the sole
pithecidar, The degree of develop-
B umant by which the erenture supports el
1 the batz amd the fdying squirrels, Not only are
ntary expansion extending
1 Bying squireel, bup there
the connection of th
FANOEE  eapansion s
I ike (hie Insectivores.
The teeth are peculiar in the singular comhlil xpansion of the lower
incisors, In its lood the species appoars to he (ragiverous rather (han
insectivorous, as noted by Mr. Wood. FEps

amd others again with the
special study of the animal,

a bat, or a lemur or an In
reprezentative of an ancient
ment of the expansion of
in' the air, 15 midway |
itz long slender limbs ¢
outwards from ihe side of the necl and body g i
is also n weh between the fingors and the toes,
hind limbs and the envelopment of the il in a
comparable to a similar structure in batz.  The

VI—FLYING SQUIRRELS IN TENASSERIM

I am sending for the Seociety’s Muscum the skin and slull of a small kind
of Flying-squirrel; 1 caught the little beast alive but could not rear it for
longer than a fortnight, It iz apparently full grown and extrnordinarily small,
being only about eight inches in length all sver. The 1ail taa is an cxtraardinary
feature resombling o feather rather than the [ull tail af a squirrel, T noticsd

that this wag always held over the back in true squirrel style.  The only
other small Flying-squirrel that I have come across in this district is the
Siriped  Petaurista, remember ones giving J. C. Hopwood seven of these

latter, and as there wers two full-grown squirrels and five small ones 1
naturally concluded they formed the parents and young of one family. Hopwood
afterwards found that they consisted of two mothers one having three voung
and the other two, and the queer thing is that they were all found in one
nest in A bank of earth apparently on the best of lerms, and  unlike
human beings, the two females appeared to have been sharing the same ahode
in perfect harmeny. I cannot say for the male squirrel whether it was o
ease of two wives as [ never met the little gentlomen to enquire,

The Burmans here give rather a peculiar name to the Jinle Flying-squirrel
whose skin I am now forwarding. They call it the ‘Thimhaw-tha-naya® which
means ‘the five hundred sailors,’ and the legend is that five hondred  sailors
{of what nationality history recordeth not) landed on the Tenasserim  const
somewhers, and saw one of these squirrels and desiring 1o catch it, the whole
five-hundred chased it for a whole seven days but could not effect n caprore
nwiug ta the squirrnl‘s nimblencss, hence the odd name. | am not too sure
that this is the animal the name applies to, as | have heard the same legend
in connection with the little striped Palm-squirrel,

Tavor,
May 14, 1927,
W. 5. WaoD.

[The skin sent by Mr. Waad is that of the Pigmy Flying Squirrel {Pleramys
(H.) belone} whose distribution is Arrakan, Tenasserim and Cochin China, Eps. |

VIL—ALBINO GORAL (NEMORRHEDUS GORAL) IN CHAMBA

Some albino goral are found in the Chanju Perganah of the Chamba Siate,
They are like ordinary goral except for the colour of their coat which s white.
They live at an altitude of 7,200 fecr. A pair was noticed about ten years
ago and they are multiplying, as six were seen at Christmas 1928 when |
was shooting there. 1 managed to shoot one. It is a good specimen ihe
horns measuring Bi" x 3f¥ x 2". These measurements have been recorded
by Messrs. Rowland Ward who are setting up the head for me.

CHAMBA,
April 14, 1987,
2 RAM SINGH,
Raja of Chamba,

18
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VIIL—15 THE LARGE HORNBILL (IMCHOCEROS BICORNIS)
CARNIVOROLS

I remetnber in Myiua (Tavoy Districe, Sowrh Tenasserim) somewhere about
1912 wasching one of these grear binds calmly exieacting and swallowing with
appirent relish, vive by one, an unforiunate brood of young :\].ﬁ!‘l:l.i Fr_-:s‘-n a hole in
a tree, whils the irate parents vainly eodeavoursd to drive him off by clinging
o his head amd pecking him.  The Horabill pabd not the slightest atiention o
this somewhat rough teeatment bot coceied o until he had disposed of the
whale brood. Thie Hormbill wis most methodical in his proveduri. He would
extract o young hird, bear it on the hepnch ol the tree untl] s strugples eeased,
throw it ap in the air and entch and swallew i, 1 was quite close and 1 noticed
that the young Mynas were just getting their feathers,  The guestion arises s
thiz n common practise among Hormbills® or B 3 o e of individual degeneracy ?
If it f= the former, the Hornbills must do cnormouss damage among the young
of wild hirds and should be fsdictsd along with the bigds of proy o other

nestling desfrovers,

Tavor,
May 14, 1927,
W, 5 Woob,

[Li-Col. X Newnham, L, recondsl o on po 20837 vel, xxi of this Journal
the instance of a Girey Hormbill (Loploceros birestriz) extracting ond devouring
young parogueeis from o nest-hole in o large siraz tree at Jullunder.

A specimen of the species roferied o by Mr, Wood which lives in the
Society’s rooms once cought hobl of a rag that had ventured into its cage
aml was proceciding o dash it feom gide 1o gide, no doubt with (he intention
of ultimately making a meal of W, when the =sguealing  victim  somehow
managed to free ftsell and to make good §ie escape.  On another occasion o
half-grown pigeon wag unforfunate enough 1o transgress into the hornbill's
domains: and was promplly seized and batiered to death against the sides of
the cage. The hird was too largs (o be swallowed and was therefore dropped
on the floor., Eps,]

I5.—=A JUNGLE FOWIL PROBLEM

I was wandering through o shala bondering my estate in April last year
and Toumd o porLicn of - the <holn was simply alive with _]'uugl:n Tromwel {hm'l.!l-:l and
their voung chickens, | saw no cocks, but hundreds of hens few up into
the tpees mmd there seemed Lo e myrimds of Laby chicks on the ground.
While T moved the latier larm r-;l|;|r;|g|r1|i'n.'|:ri1_|_. atill, not o leal stirred: but if
I stocl perfectly still for a few minutes they wouald slowly start moving for-
ward again and the aie was full of their liede *cheep,’ ‘cheep,” ‘cheep.'  There
scemed o be a helt of hens and their chicks moving down the shola, about
lifty or seventy=five virds wide,  Con vou account [or this strange congregation
el Jungle Fowl? y

Hoxsamerm EsTate,
Avrigax PO, wix Mysew,
April 5, 1927,
RASXDOLPH €, MORRIS.

X—A LOST SNIFE

On March 19, 1927, I wasz shooting with o friend, B, down a small tributary
stream of the Haro River between Hasan Abdal and Haripur, We werp
accompanicd by o loeal shikari, The sirenm consisted of a chain of still
pocls connected by small runs,

A Full Snipe rose and we dropped him, wingel, into the middle of a pool.
The pool was some fifteen wyarls in wilith by about forty yards long,  We
advanced 1o pick the bird up, providing ourselves with a long stick for the
purpiss as he was lying some seven yards from cither bank and the pool
appearadd some fect in depth. As we approached our attention was temporarily
diverted by Jwo snipe passing overhead, They flew well out of range and 1
paid them' little- sutention, At the most 1 had talen my eyes off the pool for

LT}

i,
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fifteen seconds: whin 1 looked al il again arkd sow that the wounded  Snoipe
huaud El:llnp!\:"iu]_'.' :ii.-i.'lp[:l.':'lt‘:-.!. Had it had time 1o swim 1o either banle—it
certainly had not—it would have found mo cover. The pool was bounded
on one side by a smooth perpendicular oliff amd on the other by an open
mud beach covered only by o fow pebbles. There were no surface  weeils,
The current was negligible, A careful search convineed us that the Dird must
have Dbesn gqoickly drawn under by o fish.

These pools, 1 know, comtain murrel,  The shiliard, o relisble locol man,
told us that the murrel hereabouts run up to seven or cight pounds. The water
lovked too small to hold anvthing bigger.

Turtles aboend in'the Haro River. | have seen no traces of them in this
particular stream the nature and size of which s=em to eliminote e likelihood
of a turtle being the thiel,

Just before owur attention was diverted o the Hving =nipe, both B and |
noticed that the wounded bird made two quick attzmpls to jump. [ believe
it o be most unusual for 6 winged snipe to try to rise from open waler,
Perhaps in this case the snipe sow the fish rising towards it from the weeds
nt the bottomi. The water was clear,

Isn't a murrel usually slow te make up his mied to fend and shy of
ii-Ell:lprIJafh? In this eaze the thief, whether fsh or turtle, was neither one nor
tho other. ’

HHIZ\T.\U.HH. H..'l&]l.'il[}:r
Aprii 4, 1927
R, M. STABLE,
Capt. LA,

(M T R Blackley of the Sudan Civil Service describes in the Freld of May
12 (1927 a récent experience whers he shol @ brace of teal right and left,
which fell into n swamp.  Before they could be retrieved, a hawk swooped
down and carried off one bind. After & prolonged search the secomd was found
and when pulled out was seen 1o have been partially devoured by a fish which
continued (o hold on tenaciously 1o its prize even when the teal was pulled out of
the water by its legs! The fish is cstimated 10 have weighed about 1} lbs.

A curious instance is recorded on p. 239, vol. vii of the Society’s Journal
where a wounded snipe, after a protracied search, was rescued from the jaws
of an enormous frog.  However, it is very likely that as the pool at which
Capt, Stable <hot containsl murecl, this fish and no other was the  culprit
in the case.

The murrel (Ophicceplalus sp.) feeds. largely on [rogs that roam aboul
near the surface of the water, and it is probable that while leoking for s
prey, the fish caught sight of the helpless saipe and lost no time in appropriat-
ing it. Eps.}

XIL—THE ARRIVAL OF SNIPE IN MYSORE!

1 read the letter with much interest (No. LI, by Mr. i V. R. Frend) in
vol, xxxi. No, 4, in connection with the arrival of Spips in Mysore. In this
leeter he states he shot three  Pin-tail spipe in Mysore o0 Awgust 20, and
yuestions whether they were ecarly immigrants, or possibly birds that had
remained over from last season.

I o note by the Editors on this incidenr, the opinfun is stated that these
birds were probably ‘stay-backs' from the last season—but [ should like to
state that 1 do not consider this conclusion {o be correct (at any rate as far
a# the date of August 20 is concerned), and Mr. Frend did not mention that
he had obtained any birds before this date in July.

I' have watchal the nerth-cast migration of birds fairly carefully in the
hill districts in Ceylon for some years past, and my opinion is that there
is practically always a norih-east inclination of the wind (though not always
“ufm surface wind) some time in August, usually about the time of the
full moen, and the first and earliest fore-runners of the various winter migrants
practically always arrive in the hilly districts of Ceylon during the peried of
the August full moon, whenever that cccurs. The migrants that appear in
chhnTBWEH in very few numbers) regularly during August are ag follows :—
The Common Sandpiper (Tringa hypoleucus),
 The Grey Wagtall.  (Motacilla cinerea melanope),
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The Blue-tailed Bee-gater.  (Merops supercilfosus javanicus),
The Brown Shrike. (Lanins ¢ eristetns).
The Pin-tailsl Svipe [“:.'fl'i'ul!_;n.l slennre), y
In this list the Pin-tailed Soipe occurs, amd occasionally the early snipe
appear o be young birds with their full plumage hardly matured, though
generally 1 expect the first amd early birds to arrive would be disgruntled males,
that for some rensen or other have not poiced properly during the scason.
One often hears pooply state that birds that have been pricked by a dhet,
do not undertake the ardeous migeatory fight when the mating ‘urge’ areives
i April;, but my own experience is that this "urge’ is so strong; that whether
they were wothndal or not, unless the cclls of the brain that govern the homing-
instinct were aflected, they would endeavour to undertake the journey, and
would of course fall by the way, more ly than not, a meal to some bird
of prey, watching for the weak ones following behind the inigratory Right.

Kaxpy,
Lprel 18, 1987,
GEORGE BROWN,

XIL—=ADDENDA TO THE AVIFAUNA OF SIND AND OF BRITISH
INDIA

l. Ammomanes pheenicnra zarudnyi.

Since I wrote the Birds of Sind ([bis., 1023, p. 19) 1 have discovered o
specimen of this desert form of Jd. phanicure which was collecied by Blanford
sguth of Sehwan, on December 12, 1875. He no doubt obtained it in the
hills or foothills of the Kirthar Range and passed it over as the young of
phanicuroides from which however the black band across the tail among other
differences sullices 1o distinguish it.  Tts statws is doubtlul, possibly a resident
possibly an elevational migrant from Kelat. The specimen is in the Tring
Mussum. This race has been recorded from Baluchistan.

2. Sylvia curruca halimodendri.

A specimen of this pale [orm of Lesser While-throat was obtained by Mr.
Salim Ali at Phulji, Larkana District, on December 22, 1926 and sent to me
for identification. I have already recorded this race in Persian Baluchistan but
this is the first record in India proper. This race is much paler abeve than
Sylvia currnca affinis and is about the same colour as minwle, however in
measurements and wing formula it is the same as affinis. Prof. Sushkin has
divided these pale White-throats still further and gives as the distribution of
halimodendri from Zaisan Nor, west to the steppe region north of Aral Sen,
while his new furm felengitica is said to inhabit the basin of the Achit Nor amd
South-east Mtai in Western Outer Mongolin, The only specimens 1 have
examined from anywhere north of India are those collected by Preewalsky in
Ala Shan snd N. Tibet and these correspond with the description of halino-
dondri, and seem 1o be quite the same as the Sind and Persian-Buluehi birds

and therefore until one can see gpecimens of telengitica 1 keep them all under
the above name.

et
LOWESTOFT,
March, 1927,
C. B. TICEHURST,
MO, FOR.GS.

XUL—CORRIGENDUM TO FAUNA OF IRAQ

In the Journal for May 1926 I recorded the jay from Dohule {Additional
Notes on the Birds of Iraq) as Garrnlus glandarins atricapilius: T have recently
reexamined . all the jays from Palestine, Asia and Caucasus and 1 find the
Dohuk bird is much nearer 1the Cavcasus one. It is greyer above and below
than atricapillus, the Palestine bird, and less pure white on the forshead and
ear coverts.  The Dohuk Jay should stand as Garrelus plandariug Lrynicki.

LowEsTurT,
_ March, 1927,

C. B. TICEHURST,
M.B.OUUL, PLR.G.5,

L
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RIV.=BIRDS EATING BUTTERFLIES

Mr.. Hopwogd's letter in No, 4, wvol. sxxi remimds me  thot o he
Teesta Valley I once saw o Red-legensd  Faleoner catch aml eat 0 Butterfly,
It was a female Papilic memmon absorbing nectar from o flower and 1 was
in the act of sweeping o ner at it when the folconet swiltly passed in from
and left no butterfly for the oet to collect, 1 was only just able 1o turn my
eves from the flower 1o the bind in time to see the butterfly's wings fall from
eich side of ft= beak 55 it flew o its perch on a tree to swallow the body,

Muyeroo PO,
g SILIGURE, BENGAL,
March 19, 1927,

. E. SHAW,

[With reference to Mr. 3. F. Hopwood's note on the Red-legged Faleonet
(Micrakigrax eufelmus) hawking butterfics which appeared en page 836, vol. xaxi
of this Journal together with our editerial comments, our attention has leen
drawn by Sir Peter Clutterbuck 1o some wotes published recently which form
an interesting supplement to our knowledge on the subject.

Vol i, Part it of the Procesdings of the Entomological Socicty of London
{p. 32} has the following report:

‘The Pigmy Falcon capturing Butterflics in Kelantan.,  The President drew
attention to the following observation recovded by Mre. F. F. Laidlaw, M.A,
in_Journal B3 of the Malayan Branch of Royal Adsiatic Socicly, October,
1923, p. 377 :—""Whilst I was ar Kuala antan in September 1859
I waz intercsted 1o notice on more than oo ion s small party, thres or
four individuals I think, of the Pigmy Faloc ierax fringillariug). Thes
birdz uzed 1o zit on the higher branchis denil tree which swood in th
middls of « small clearing in the forest close (o the kampong, Their occupa-
tion seemed to consist chiefly in capturing butterfiics

and there was constantly
a litter of wings on the ground about the faot of the tree.  Amengst them
were the wings of Papilio delesserti (Guer.), an insect I did not at the time
have means of identifving, It was, however, common ot Kuala Aring, in
fact abundant:; amd though [ am writing from memory more than twenty
vears after making the observation [ am quite sure of the fact.™

Mr. Laidlaw’s observation supplied interesting confirmation of the notes
recorded by the late Col, C. T. Bingham in Essays en Evelution, Poulion,
1908, pp. 233.01. Col. Bingham also found that Papiline formed a large
portion of the butterflies capured by Microhierax, and among them were those
of Papilio caunis, Westw,, a mimic of Euplara. The observations suggested, as
did De. V. Gi. L. Van Someren®s nots in Proc. Enl. Sec., 1023, po Ixi, that the
hirds referred to discriminated hetween the Papilic mimics and their Danaine
or Eupleine models.”

Dr. Van Someren's note referred o above appears as lollows: *A Hawk
attacking Papilio rex Oberth., at Nairobi.'—Prof. Poulton exhibited o male rex
with the male of its Danaine model Tirmmala (Melinda) formosa, Godm., taken
on the same day, January 14, 1819, at Nairohi, by Cuanon 5t. Aubyn Rogers,
and read the [ollowing note written on July 28, 1923, by Dr. V. G, L. Van
Someren :—'I rescued o P. orex the other day from a <mall species of hawk—
Aceipiter minullus tropicalis Reichenow—rather strange, particularly as M. far-
moga swarmed in the patch of flowers where rex was taken.'

The other notes on the subject to which Sir Peter refers are o be found
in Dr. G. 1) Hale Carpenter’s recently published bocle A4 Naturalist in East
Africa, On page 21 the author records that in a guarter of an hour's watching
he counted sixteen little 'Blues,” nine Adtella (a brown butterfly about the sime
of the English 'Toriciseshell’), three sulphur-yellow Teriox and one  Eromis
leda which resembles the English *Brimstone’, devoursd between (wo wagtails—
Maotacilla vidwa. Dr. Carpenter continues: *But they made no attempt to eat
any of the extremely abundant *“*White™ (Helenois and Finacoplervx) which were
there, and walked abour among them without appearing to take any notice
of them, nor did they pay any attention 1o the Danaine Tiramala mercedonia,
a typically apesematic butterfly, of which numbers were sitting together on 5
stone on which one of the birds was actually perched. I never saw them pay
any altention to the mimetic P. ridleyanus. i
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Phe total of twentyonine  buticrilies caten in half-ae-hour is  cortainky an
winlerestimate, for often when walching one Bird T heard the bill of the other
snap, and, giving it o hasty glee, saw that it was swallowing semething,
I one considers that these bipds had been eating butterflies belore 1 hnd arvived,
pod weere still doing so owhen T left, it must be allowed that they had eaten
fifty butierfies ! Tvery now and then oie of them got 50 Tull that
o sit =1l and rest, all humped upy before it had room Lo legin :li__::-li-ln'l I

recording o number  of similar observations, D, Carpenter concludes
by remarking : *1f one considers that these binds frequented thess same puddles
daity, and nte “good and "earty" for a groat part of the day, oneé cannot under-
staml the areoments of thuse who say that Lirds do not ot butterflies in
sufficient quantity (o0 hnve any  influgnce upon them s o selective agent and
therefore connot cause myimetic resemblances.’

e, Hale Coarpenter’s are very interestimg, and it would appear that
the longheld notion that | 2 do not eat butterflies to any considerable extent
stapds in need of modification in the light of recent investigation.

Haowever, assuming that these inscels are preved vpon .r.-:l." hirdz in sul'l'l.{_:'i{-l]ﬂ:.'
semblunces amongst them, one fails to

foster mimelie tos
ficomce of such mimicry when it [alls short of affording
mimic. Ebs.

large guaniities 1

KV, =N SHORT-CUT BY |
O 5§

1
3

IRDS TO THE HONEY IN THE FLOWERS
S84

ANIA GRANDIFLORA
[Reprinted from the Joewrnal of Dediost Belany, volo v, Noo § (December, 1926)]

Nunterous  exumples  are known o anthoecologisis o *Unbidden Guests’
These, az iz welldknown, steal frum the Aowers the store of honey meant for
the use of pollinating insects.  The result is that the right kind of insects no
mire  pay their visits, with the conzequence that the fertilization of flowers
15 either '|n|-'.'-_'||l1.'11. or itz chances considerably decreasdd. The effect of this
o the seed-producing |:||r.|fil:j|.' of the plant is considerable,

A remarkable instonce of this is (o be found in the flowers of Seshania
H'“",-gh,lh.“;_ i plant belonging 1o the family Leguminosm, which came 1o the
writer’s notice while collecting material for class use. This plant beging to
flower in Benares about the beginning of November and continues 1o do so
almost il the end of Japuary., This period happens also to correspond almost
cxactly with the time when [athered visitors migrate in large numbers Lo
these paris from colder regions, s on closer observation it was found that
it is largely these birds which are responsible for robbing the plant of its store
of wzeful nectar, without doing any service in relurn.

In order to appreciate fully the intelligent way in which these birds carry
on their business, it is necessary to give a brief account of the morphology of
ithe flower.  When fully developed, the fowcers, like those of almest all other
Papilivnatae, bear a siriking resemblance 1o the pose of o bird in flight.  And
it is thi= resemblance, enhanced g4 @0 is Ly the white colour of the flowers,
that appears 1o be respunsible for the Bengalee name *Bok' (Ducls) given to them.
The standard: 35 clawal, and in fully opencd  fAowers Lends strengly forward
in the form of a cowl over what looks lke the Lird’s head.  “The latter is formed
by the calyx-tube surrcunding the essential crgans and serves for the storago
of hopey.  In the bwd-condition, the standaed forms o sort of tight  jacket
round the other petals and Jointly with the calyx effectively guards all approaches
1o honey.

The honey s secreted by o number of glands situated une the inger side of the
unite] Bases of 0 stamens around the ovary, and stored in s beautiful bhowl-
shaped cavity formed by them.,  The filament of the 10th free stamen fits nicely
over @ gutterdike groove in fremt to prevent ooy dedin of the  Auid, amd
formis together with the hase of the ovary a partivion dividing the honey reservoir
inte fwo lateral chambers.  The claw of the standard Hes vertically over this
partition and ¥ of such wilth that it just baves two oval holes ot the top,
simulating the orbits in o human cranivm and apparently serving 4 approsches
ta the honeyv. 2 X

"I"hu-.l interesting point in the stef::lling process is the fnot that the robbers seom
to have foumd gut the exael pusition of the honey passages, and peck holes

-
-
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thi spot with great delibecation  and  peecision,  Our of o many  flowiers
cxamined by the writer. anly rarely specimens wore met with, which showed
evidences ol pecking wide of 1hese |I-u‘||l!1. il these probably fepresent atlempls
of foolish o inexperienced birds,  Another interesting  pomt, amd one which
bripgs 1the imelligence of these binds surprisingly into prominence, is the fact
that only  those buds which  have aleveloped  sufficiently o be able o secreto
honey, e 5‘-'1|!-'.|'|_r- the ¥i T are apparently de |.'|'1--|.'|I|'|_'L' avisideal, excom
in rare instances for whicl win inexpericnecd or stupid birds may be responsible,

Cazes hike theze are of immense loterest and apen up many gquestions with
regard to the inteligens: of # Iow = it, [or instonee that they get to
know the parcticular stage of development ar whivh the nectary beging 1o secrele
homey? ;. amd agoi ow 15 it that they come 1o locate exacily the positions of
the b e wnopenod bud<?  Instinet aml bivtuition may enable
o i the habit of bLinds in appreaching  the flowers, bt they
searcely i ti the wondderlfully exact maturs of their behaviour in
locating the exael points where holes ought 1o be made, and In selecting only
thoze Mower-buds in which nectarics luwve begun 1o function

Tha following birds have been noificed in the aet of pecking the Nowers in
adhdition to squirrels, which bite at and destray Nowers in large numbers. Bu
the st is not claimed 1o he by any menns exhavstive, and doubiless there mps
I other binds concermad,

Psittacula torguatus The Comimon Parcogquet,
Leptocoma airalica The Indian Purple Sunbird.
Molpastes hamorrlions The Red-venied Bulbul,

In addition 1o these the common Myna (Aeridotheres frisfis) and the House
Crow {(Cortus .-.':rf..'lrn.lln'.lr-.l have alea been seen sitting in large numbers on the
plant, but the writer has not had any oceasion to notice them in the actual et
of pecking.

Ulites

N, K. TIWARY, ssc.,
Dept, of Botany, Benares Hindu Uwizersity,

KVL—ARTIFICIATL. AND NATURAL MIMICRY

In the papges of the Mlestrated Lowdon News, dated May 7, 1927, in his
contribution on mimetic Cuckoos it §s gravely nsserted by Mre. W, P, Pyeralt thar
the black Indian cuckoo known as the Koel (Endywamis honorala) foists s
voung on o kind af crow Tmown as the mtal, Now our familiar Indian groy-
necked crow is not so black as Mr. Pyeralt woulld have his readers belicve nor is
he o agtpnal.,  He is pnot mistaken as o the identity e nature of the male of the
Inifian Lilack cuckon whom he invariably chases away from the vicinity of his
nest and as is well-kpown to every bind observer an India the female kool Toisis
her egps on a crow's nest by sieatagem and oot through the supposed mimetic
resemblance of her mate 1o o crow. Nor do the nestlings of the Koel resemble
the male sa as 16 deceive their corvine foster parents.  The writer has seen
erows [weding young Koels in the brown, grey amd speckled plumage of the
female cuckoo and it is to be feared thar the plumage of e male kool, black
though it be, does not entitle him 1o be included as o corvine mimic. It seems
1o be o beserting weakoess in the minds of some entomologists and ornithelogists
1o lump instanees of resemblances amongst birds and insects under the category
of mimicry. 11 has been gravely asserted inoscientific journals that the markings
on the forewings at the great Ailas maoths are protective from their resemblance
1o the head of o snake and also that the great eye-spots on the fower wings
af n South American butterfly and & large Indian Satoenid moth aee likewise
protective from their resemblance to the Tacial dise of an owl.  All such hocus-
pocus are instances of artificial or spuricus mimicry evolved in the minds of the
framers of such hypotheses, Tt could equally be strongly urped that the
sepulchral markings on the thorax of a desih’s head moth are warning indica-
tions 1o the superstitious entomelogist (o keep his hands off, and hénce of o
protective nature to the moth. It may be asked what then is true mimicry
as distinguished from the artificial mimicry referred to?  To which it may
L replied that there are ta he seen everywhere in o state of nature tens of
thousands of living organisms whose appearance down to the minutest spot
and wrinkle is a facsimile of the model that they imitate. Such mimics are
veritably lving lies and are to De found in the insect world, Stick insects,
leal insects, leal butterflies and crickets, and perhaps most marvellous of all
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are those  insgects thar resemlde the whine droppings of hirds so 1|!-I-\"'|}' lh-"_il
one’s first impression is (hat a bird dropping has suddenly become alive and is
Foover o rock. It cannot b owur eyes must have deceived IIF.I1I1II|
Foyhe hind dropping moves again amd then we fecl -:..li & HUrR 1|.'|.'t1. i s
n insect. Just o flar patch of white oo o stone wi the size :rq a
ey bit of an oval shape amd of o pure unsullied white. The Indian
1 : - a marvellous mimic but only when at rest. The
closed wings is that of an oblong acuminate leal, the
hind wing corresponding to the stalle of a leal with mid-
amil erminating in the apex of the foréwing.
be given by eovery observer who gets his
wioks but by obhservation, but who on the other
+ hypathesis evolved from the

ncts o fit i with
by o great writes i Tull of elues, and

(1T
pe
e

1 CENLrge

wall said

Al is sharp 260 on any g

he would miss. This is specially applicable in the

H, JOUGUET.

XVIl.—A LIST OF H?\'.'I.E{]-'.ri. AMD LIZARDS FROM PANCHGANT

Through the kindness of Rev, . Blatter 1 received the following snakes and
lizards collected by him during his stay at Panchgani. © All the specimens were
collected from an altitude of 4,100—4,400 feet. On going through the collection
I find that it comprises eighteen species of snakes and five species of lizards,
It appears that amongst snakes Silybura bresis, Macropisthodon plumbicolor,
Coluber helena and Naia wain are fairly common at Panchgani. The collection
holds a single specimen each of Hemibungarus nigrescons and Echis carinafa,
The commonest lizards to be found are Calotes versicolor, Hemidactylus macu-
latus, Gymnodactylus deccanensis and Mabuia carinata —

Sub-order,—OPHIDIA
Family.—UrorerLtinag
Genus.—Silybure Gray
Silvbura wracrolepis Peters,  The Large-zealed Earth Snalbie,
Ailybura hrepis (Giipther),  Cuvier's Earth Snake,

Family. —CoLusrinae
Serics, —AGLYPIL
Sub-family. —Colubrina:

Genus.—Nerodia Baird and Gieard

Nerodia (Tropidonotus) pisealor (Schoeider),  The Chequered  Keelback,
' Pénivald T,

Genus.—Macropisthodon Boulenger

Macropisthodon (Tropidonotus) plumbicalor {Cantor), The Green Keelback,

Lienus.—Lycadon  Boie
f.ycodon wulices (Linné), The Common Wolf Snalke,
Lycodon  travancoriens Boulenger.  Reddame's Wall  Snale,

Genus.—Ptyas Fitzinger

Piyas (Zomewis) mucosus (Linnél, The Common Bat Snake or *Dhiman’,

: : ., Genus.—Zamenis Wagler
Zamenis fasciolatus (Shaw). The Fascinlated Rat Snake,

Genus,—Coluber Linné
Coluber helena (Dauding.  The Trinke Snake,

' ’ Genuz.—Oligodon Boi
Digodan teniotafus (Jerdon). The Vggmad Eukri Snale,

itiees and takes advant--
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Gienus.—Liopeltis
Liopettis  (Ablales) ealanmarin (Giinther), Glinther's  Smooth Snalse.
b Series— OPETIGLY
Sul-lanily.—Acrochording

Cienuas, =1 M paadomor pling Witinger
Dipsadomorphas covlonensds Ginther,  Ginther's Cat Snoalke,
= H'demmvrf'ﬁm frigonatns (Schoeider). The Commeon Cat Snake or Gamma
Snake.
Genus.—eyophis Dalman
Drvophiz wyeterizans (Linnd) ‘The Comimon Greesn Whip Snake, *Hird
or Hirvd Samp',
Beries,—T"ROTERCGLYTINA
Sub-family.—=-Elapinng

Genus.—fmgaras (Dauding
Bungarns  candidies (Linné).  The Common IKrait, "Manar or Manide'
Sub-family,—Hydrophinne

! ' Genus.—Naia Laurenti
f Nafa naia (tripudianz) (Linné) The Cobra,  *Niga'

Genus—ITemilhrgarus Peters
Hemibungarus nigresecis (Giinther.)  Giinther's Coral Snale,
Family,—VirErinag
Sub-family.—VIrERINAE

Gienus.—Eelis Merrem
Echis carinafp (Schncider).  The Sawoscaled Viper. *Phoorsa’.
Sub-order,— LACERTILIA
= Family—Grckonimag

. Genur.—Gymmadaelylns  Spix
f Gemmodactylus deceanonsiz Gilinther,

. Genus,—Hemidactyles Gray
Hewidoctylns mendatns: Dum. and  Bibr,
Family.—Aaamipan

: Genus.—Calotes Cuvier
Calotes persieolor Giinther,  The Commaon Blosdsucker,  'Sardd.
Family.—Varanimar

= A Genus,—Varanus Merrem
Varanug bengalensiz B_uu]nn%e.r... The Comman Indian Monitor.  ‘Ghorpad’
amily —SeTNeInaE o

Ao

ey v Genis—Mabuin  Fitgingder
: Mahuia carirata Boulenger.  *Sdmplamni®,

. ; {::}II:' #H ey e i
o égﬂmﬂnafm 17, 1927,
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« beetle i3 by now stamding on fts hemd with dts Loady ot right angles (o
wall amd !----.'.I:n; foehly ; the spider is still revolving. What is the Eplllli.:r
is it mercly tying up o copture in order 10 maks a guict dinner (it is
70 pan) undistuehed by the dinner'z sirugeles, or 15 it ]"."E"H the Teseths
po-morrow s brealilisl, or §s the beetle 1o stay alive as food for the
spider’s progeny? 1 shoul! be geatelful for enlightment—as geoteiul as §oam
'_nl_- the 1;|;i~|--|' ond the beotle o relis ving an evening of undituted office work.

+ AokTi,

T hHANDESI,
Juwuary, G, 1027,

H. F. EKRIGHT, L.C5.

[Commenting an th
bt | L

il (entz in the

(i. lingston writes as follows :—
g the family Uroeteide, They
5 nml are very commonin India.

spider fives between the layers.
over the wall around the tent
ins=cl happens to crawl near the
¢ entanglement.  The spider ‘then
whirls round and round the insect in one
a thread. Then it reverses and throws: out
H direction.  Thess circlings continue in
is completely enmeshed,  The spider.
injecis a drop of poison, drags it into

temt constais of

v delicale '-||!_:|||=_':':|-':|||'|:'
The: spider for prey
tenl, gets s feel  caught
rushes out with Hghtning o
direction, all the tmae paying
another serics of eoils in 1l
alternating  directions uniil
then takes the wvictiom - i it
thee tent, ool sucks out its hody juices. : s

The apecation is therefore a kind of noossing or lassoing.  The thread casl
round the viciim is very fine amd can be seen only with a Jens: So far as 1
have ' observed, ant2 are the usual prey ol ihix spider. Bt small beetles will
e coptured §F they happen 1o come that way.

I may add that Mr. Knight's observation iz sirictly cxact.  The habits,
hehaviour, eic., of this spider with a detailed account of its capturing operations
havie heen degeribed in o chapter entitled *Thie Tent Bailding Spider” in my
hooke Nature al the Desert’s Edge, 1 do oot know of any description of
these habits published elsewhere,  Eos, |

HH T

XIX.—SOME OBSERVATIONS ON THE COMMON INDIAN MILLIPEDE,
SPIROSTREPTUS BRANDT
(With a plate)

The first stnge in the siudy of Zoology in thiz countey, when almost all the
types stadied were foreign, is now happily over,  The tvpes described in the
Text-boolez, often not obtainable in this couniry, are being geadually replaced
hy animals which we find in our own neighbourhood ; and with the help of
pioneers like Dr. Prashad® and Dre. Bahl® we might expect a time not [ar
remote when the Dodinn students’ syllabus will be s free from all imported
materinl ns is necossary anid desirable.

Study of life-history ar first-hand, eannot [ail o lend an additional interest
to the ammtemical details which so often prove dry and difficult 1o the beginners
without if.

The Millipsde that we are working on, with this object in view belongs to
the phylum, Arnhropoedn, class Myrinpoda, and sub class Progoneata.® 1t is
fairly common in this part of the counitry, and is of a hig enough  sise
o he: sriedicd conveniently (about 4-6 inches feng snd 2 em. broad),  Tits habits
are interesting, and it can be kept in confinement under pralonged observation
during which it may be induced to breed,

A large number of them were captured at the end of July and put in big
glass jars containing a gquantity of coarse saw-dust sprinkled with water, This

'B. Prashad, Anatomy of the l':nmmm.lnd]nn Ap !p.-.m-\n-'l. ..p'; dobs:
Mempirs of the Indion Musewm, Caleutta, vol. viii, N;,_I I,';. ]1]35.‘ (e oty
i Rahl, K. N. Pheretima posthwma, The Indian Zoological Menoi Tudi
Bottar Tyin Yoo 1008 ootagical Memotr on Tndian

* Progoneatn = Myriapoda in which the penitul i
forwards towards the anterior end of the bod;‘y.! el e

-
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FiG. l.—Anterior region of Female

F1i6. 3. —Spirostrepius in copulation. Fie, 2,=Anterior region of Male,

T Commox Isman MiLLirEDL (Spirestrepians, Brandt )
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materin] 15 more suitable than ordinary soil because the animal can easily bore
tunnels in W, amd the meisture of this subiratuwim can be better regulated anid
varied occording to need than i possible with gorden soil, though oo doube,
that is what the animal wses @ oature. Furthee if oo suflicient thickness ol
this material is wsed we wet Jdiferent lavers [rom the bottom towards the top
which vary in their water conens, and the animal has an option of sclecting
the right zoneas 1o moisture and temperature—a polnt which is of vital interest
to the captive animals during the winter season when their murtality 15 pretiy
high due 1o cald,

These millipedes e
August, S

e acthve, voracious feeders during the months  of
October ;- bur. thelr activity snd - appetite sufler o
remarkable n during November and December, when the atmespheric
temperaure foww.

They are purely vegemable fegders avelding carcion when supplicd as o test,
Tl‘h.":l- were tempied to eat of a picee of cake when hord pressed, but develap
i kind of diarrhom on the thind o king weak amnd depressed in spirit,
They were again put on their usual nd regained health quickly,

table diet

Qf the v ables they zeemy to be portial o potatoes;, both raw and boiled,
pith of ¢ ge amd Trape (Singhara).
Phey aveid strong light, hiding themsdves in their burrows, and come ap

t the surface for feeding in the svening: they are gquite busy eating and

crawling at dusk.

The male and the fomals mi ot o glance by locking at their
anterior dorsal end.  The head o i s globular amnd the ouwlding prace-

FGFMEr
iz no such narrowing at all—in i
broad (Fig. 21, This is the best
t handling i,

o very often in the monthe of
were niso obtained from the fickds

fully marrows behind the he
breadth (Fig. 1); wherea
place we find two rings whic
character to find the sex of the ¢

W found the animals in conjugnting |
Seplember and Cetober, amd very young oncs
at the same time,

Heésgheate of Trinity College, Cambridge, o
1852 amd olmerved them.  Ho says that he Bs unable o find how, long o time
elapses after copulation before egus are loid, but that he thinks it §s shor.
Our olservatigns are different according o which a prely leng time must
clapse bfore egds are lail. On referring (o the lierature that we have Leon
ablie to consult we find oo refercnce 1o the methad of copulation, except Hedath-
cute (1882 who =avs 1 have oliservad copulation which exactly takes place
as descritwad by Cuvier in his  Kegne Animal but on referring w the BEoglish
translation of the book which we possess we could find no mention of it.

The copulatory posture might easily be mistaken for a life and death streggle
between two oppeiems, so violent doeg it appear. The male suddenly bites the
upper lip of the female between its own upper amd lower lips; thus catching
holil of the female @t tightly coils round its bedy (Fig. 3). The genital
apertures which are situated on the vemral side, a0 feow segments behind the
mouth, being appossd against each othér,

In the writhing movementis that follow the aoteror third of the animals
stand  erect above the ground, the accessory copulatory organ of the male
being firmly thrust into the female apertuee. Tt lasts for about three 1o four
minutes, fnd it is the male who takes the aggressive part.

Fabre [."l.nn. Seic Nate 1555) hus deseribed the Breeding seasen 1o be }iq'pwn\lh_-r
for captive animals.  Sinclare has observed it o e May.,  We hope to be able
teoget eggs early next summer. I we are successful then it would appear
that copulation wakes place all the year round excepting the cold winter months.
C. McCoann of Xavier's College, Bombay, observed n nest of  Polvdesimus
containing a single cgy in the momth of September; Lut as the egg contained
an advanced  embryo in must hive been laid considerably earlier.

There is thus, it appears, no agreement belween the habits of the few
mi[lipl-d.-; observes] up to this gme and it is therefors all the more NECERZArY
that the habits of this particular millipede shoul] Tee known nr:-ur:m-l‘w,

The Hreragure alott (e early develogment of millipeades §s nir oo camplets
o B aueldisd b, ind 30 they con successfully be made o Tav egge under olservi-
fian, ad we ventures o hope,  they woull, onder the  conditions we  have
arranged—enough of fresh material would bBe in hand o push on with the
subject.

Heetod o number of  Jilus in

-
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Our best thanbs are due 16 Dee B Prashad of the DTimdian Muscum, Caleutia,
for kimdly fdemtifving the Millipedes te be a0 Shirestreping, and 1o Dr. K. N
Bahl, Professor of foology, Lucknow  University, who  suggested  the work
i bl

Al L. BHATIA, wmosc.,
Lvcsow, Lectwrer in Zoology, Luchn Umiversily.
Wareh 1937, mul 5, 5 CHAUDHURY, .4, M.SC.

AN —A PLAGUE OF GREEN BUGS (NEZARA FIRIDULA)

I July 1925 an exicaordinary plagiee of  the brown species ol Necara
sfpiduila 1I._'|,.-|||.:=|1._|~.1|_\' known as the "Green bug,' emitling a most disagrecable
sl when touched) occurred in a shola above aml bordering on my estate.
Spething masses of the bug New and crawled vhrough the shola, covering the
ground aml the trees completely, They seemed o be feeding on nothing and
were dying in millions and they were aitached 1 notieed by neither bird nor
mammal ! The smell was ove disgusting. They moved out of
the shola down into the estat ted on the branches of the shade
trecs, smashing all (l mch Heas by the sheer weight of their
numbers, It had o be scen to be believe When the survivers (still in their
myriads) finadly d out of the csiale they had Jeft & lane o bundesl yards
wide, of shade trecs with cvery branch and limb broken down and hanging.
HoxwameTrr LESTATE,

ArTisay P.O. pia Mvysore,

April a, 1087,

RANDOLI'H C. MORRIS.

XXIL.—THE USE OF PATENT BULLETS IN SHOT GUNS

In the Mizcellaneous Notes of vol, xxxiy, Noo 4 of the Sociely’s Jll'lll‘ﬂl'll., 1
reald with interest the note on various patent bulleiz for use in smooth bore
duns.

My own personal expericnce  of them—and I have w=cd them for a god
many years—lics hall way between the views of Mro McCulloch and Col,
Burton. Above fifty vards I do not think any of the patent bullets can be
relisd on for accurate shooting, but as regacds their peneteation I hivve o VErY
high opinion indecd of them. My own experience only cxtends w the use of
Lethal Ball and Rotax Bullets,

To give concrete examiples L owill just mention o few  coses ;—

A Sambhar st 40 yards.  Lethal ball.—Buller passed elean through  the
sambhar just behind shoulder.

A pig at 30 vards.  Lethal boll.=Bullet passed obliguely through  animal
from near hind quarter to ofl forel The I:l;l;_:. wits a large sized . boar.

Two panthers e 20 yvards. Rotax bullet.—In each: case the bullet struchk
pear the shouller and passeid far into the interior of the animal. One was o
side shot and the other a frontal shot.o In Both cases the bullet smashed into
little pieces inside, doing tremendous damage.

As a general rule the bullets penctrate but do not pass through,  usually
breaking wp inside, Gut the above instances show what they sre capable ol
As regards the statement in Messez, Rodda's calalogue. 1 have no doubt the
statement i & copy of & leter reccived by them, but T am very sceptical as
to the truth of the statement for the following reasons i—

It is fairly evidenmt the tigers were shot from elephants in o drive. Now,
it i3 very improbable that anybody would go for such a shoot acmed with a
smooth bore gun, as elephams uswally imply considerable means or influence,
and anyboely in pussession of either would also probably be in possession of a
double H.V. rifle, which he would I1.'|llLr:'1|.|j' e in I?IJ'I'-‘J-\'-'J'DI'ICG o a smooth
bore.

If we allow for the improballe, one might make a lucky shot at 110 or 135
yards or even 165 yards, because the penctration of these bullets is wonderful,
but to make thres such shots consecutively, and the lust of them n galloping
shot, is more than I can heliove on the evidence avallable.

Makm, Koxpasox PO, W, H. 0. SHORTT.
Bastar State, C.P.,
May G, 1927,
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RULES AND REGULATIONS
THE MEMDERS
1. The Bombay Natural History Society (hereinafter referred
to as-.*the Soclety ') shall consist of an unlimited number of
members of either sex whose election shall be wvested in a

Comunittee congtituted as provided in Rule 32 (hereinafter

referred Lo as ‘ the Committee '), Persons who were members of -
the Society prior to its registration 1il be deemed to remain
members of the Society unless they shall otherwise determine and

any life or ot subscription paid by them shall for the purpose of
regulating their position or status in the Society be deemed to
have been paid to the Soclety.

There shallbe three classes of members—Life Members, Ordinary
Members and Honarary Members.

2. Evervy candidate for admission as a mewmber other than an
Honorary Member shall be proposed and recommended in writing
by one or more members of the Society,

3. The Entrance Fee both for Life Members and Qrdinary
Members shall be Rs. 20, but the Commitiee may from time to
time vary the same. - No person shall be deemed to be a member
until the entrance fee and subscription cither as Life Member or
Ordinary Member has been paid.

4. No dividend, gift, division or bonus shall be made by the
Society unto or between any of its members in his or their capacity as
member only, but any member occuping the position of a salaried
official shall be entitled to receive remuneration from the Society
for his services.

Lire MEMTERS

3. Life Members are those members who have either on election
or at some later date contributed to the funds of the Society in one
sum a contribution of Rs. 350 or such other sum as may be fixed
by the Committee from time to time.

6. Scientific Societies, Institutions, Libraries, Clubs, Officers'
Messes and other such Co-operative bodies shall be admissible as
members in their co-operative capacity, but shall not be admissible
to life membership; such bodies may compound their apnual
subscription for a period of twenty-two years by payment to the
funds of the Society of a sum of Rs. 350 or such other sum as may
be fixed under ¢lause 3 hereof.

7. The capital obtained from Life Membership contributions
and compounded subscriptions shall not be used as revenue.
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8.  Owdinary Members are those persons who on election pay the
entrance fee mentioned in Rule 3 hereof and the annual subseription.

9. If any person elected as a member shall omit to pay the
entrance fee and annual subscription within six months from the
date of his election, ithe Committee shall be at liberty to declare
such election vold.

10. The first annual subsecription of members elected during the
months of October, November and Decemiber in anv vear shall he
considered to extend to December 31 of the following wvear.
Any ordinary member subsequently becoming a life member may
deduct from the amouont of Rs. 330 the amount of the annual
subscription paid by him for the then current vear,

11. The admission fee and annual subscription of members
resident outside India, or of members al from India shall be
the same as for members resident in India.

12, The payvment of the entranca f
considered as an acceptance by :
regulations and bye-laws of the
alter or vary the same.

13.  The annual subscription of Rsa. 25, or such other sum as
may from time to time be fixed by the Commitice, shall become
due on the Ist of January in every year in advance. No member
whose subscription is in arrear may exercise his priv ileges of
membership ; provided nevertheless that the Committee shall
bave authority to restore such defaulters on payment of all arrears.

14. When any member shall be in arrear in the payment of his
annual subscription for two years he shall be advised by letter,
addressed to his last known place of residence, that unless the amount
due by him be paid within two months his name shall be removed from
the list of members, and in the event of his failing to pay the amount
within the period stipulated his name shall be removed from the roli
of members. The Committee may however restore the name of
any person so removed upon such terms as they may think ft.

15. Every member shall furnish in writing to the Honorary
Secretary his address and any changes therein, The Society shall
accept no responsibility for any loss or inconvenience that may arise
through failure on the part of the member to catry out the provisions
of this clause ; nor shall it be necessary for the Honorary Secretary
to issue any notice to members failing to do so.

miember shall be

Jading the power to

Hoxorary MEMBERS

16. Henorary Members shall be eminent ' Zoologists or
Botanists residing abroad who have rendered distinguished service
to the Society and shall not exceed ten in number. Candidates for
honorary membership shall be proposed by the Committee only
and shall be elected by a majority of not less than three-fourths of
the members of the Committee present and any person so appointed
shall be denominated an Honorary Life Member and shall have
all the privileges of a life member under the rules in that
behalf.



383 JOURNAL, BOMEBAY NATURAL HIST. SOCLETY, Vol, XXX

Wrirtnprawar AnD ReEmovan or MeEmMBERS

17. Every member, having paid all fees due by him lo the
Societv, shall be at liberty to resign therefrom upon giving notice
in writing to the Honorary Secretary,

18. [If any member shall have acted in a manner injurious to the
oood name of the Scciety or his membership shall have become
undesirable so that it shall become expedient to remove his name
from the list of members, the same shall be effected by a resolution
of the Committee to be confirmed by a general meeting of (he
Society. The proposition shall be ballotted for and i eleven or
more members vote and not less than two-thirds of the members so
voting shall vote for such member’'s removal, he shall be removed
from the Society accordingly.

PRIVILEGES oF MEMDURS

19, Members have a right to be present and vote at all general
meetings of the Society, to propose candidates for election to the
Society and to have personal access for themselves or, at their
request, their friends to such collections of the Society as are not
open to the general public, to attend meetings of the members or
functions of the Society and to introduce, either in person or by
siened orders, visitors to any such meetings of the members or
functions of the Society. Provided always that no friend or other
person not being a member of the Society shall be entitled to be
present at any general meeting of the Society convened for the
transaction of the business of the Society,

20. Any member by making application (in writing if required)
to the Honorary Secretary may have liberty of access to the
Society's Library. Members may borrow for a stated period from
the Society's Library such books as are not required for constant
reference, with the provisoe that a member shall be liable to replace
any loss or make good any damage to books while in his keeping.

21. One copy of the Society’s Journal shall be sent free to every
honorary member and life member and also to every ordinary
member whaose subscription is not in arrears.

22, 'The services of the Societv's Taxidermist Department for
the treatment or setting up of Big Game Trophies, etc., are specially
at the disposition of members subject lo the exigencies of work re-
quired for the Museum. Members will be charged lower rates than
will be chargeable to non-members.

23. Members shall have the right to purchase all publications of
the Society at such price below the published price as may from
time to time be fixed by the Commiitee,

TaE ANNUAL GEXErRaAL MEETING axD THE BLECTION
or THE COMMITTEE, AND OF THE GENERAL
MANAGEMENT OF THE AFFAIRS
OF THE SOCIETY

24, A general meeting of members of the Society shall he held
annually in the month of March or as soon after as may be conve-
nient, on a day to be fixed by the Committee. The annual general

o

1
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meeting shall be competent to receive and adopt the annual report
and andited statement of accounts of the Society for the past vesr
and to transact any other business which mav be brought forward
by the Chairman.

25, HNotice of the thue and place of the Annual General Meeting
shall be advertised in two of the loeal newspapers and printed in
tWo newspape biished outside Bombay at least fourteen days
before the « ke place.

265, rl"}l."\ rse of procedore al the Anmual General :'.J':_'I_'[i_ll_l':
after the chair has been taken, shall be as follows :—

(2]  The reading of the annual report of the Committee,
(#) Presentation of the balance sheet and statement of accounts
for the past year.
i} The electipn of the Committes,
(#) Such other business as may be properly brought before the
meeting,

27. No business shall be transacted at any general meeting of
the Society unless a quorum be present when the meeling proceeds Lo
business; six members personally present shall constitute a guarnni,
If within fifteen minutes fr the time appointed for holding
a meeting a quorum be not present, the meeting shall be adjonrned
to the same day in the following week, at the same time and place,
and if at such adjourned meeting a quorum be not present within
fifteen minutes from the time appointed for holding the meeting, the
membets présent, whatever is the number, shall be competent to
transact the business for which the meeting was convened,

28. Any question which may arise at any general meeting of
the Society or al any meeting of the Committee shall be determined
by vote, each member having one vote and the President or
Chairman a casting vote in addition lo his awn vote.

24. The Committee may, whenever they think fit, convene an
Extraordinary General Meeting and they shall on the requisition of
| at least ten of the members forthwith proceed to convene an
Extraordinary General Meeting of the Society.

30. Any request so made by members shall express the obijects
| of the meeting proposed to be called and shall be left at the office
| of the Society. Provided that such requisition may consist of

several documents in like form each signed by one or more re-
quisitionists. Upon the receipt of any such requisition the
Committee shall forthwith convene an Extraordinary General
; Meeting and if they neglect to do so within one month from the date
of delivery of such requisition at the office of the Society the

- requisitionists may themselves convene an Extraordinary General

Meeting for the purpose specified and not for any other purpose,
y but no meeting so convened shall be held for thiee months from the

date of the delivery of the requisition as aforesaid.

MANAGEMENT OF THE SOCIETY

31. The government and management of the Society shall
be wvested in a Committee consisting of the President, Vice-
Presidents, Honorary Treasurer and Honorary Secretary, ex-officio
and ten members resident in Bombay or within 200 miles of Bombay

= 20
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exclusive of ex-officio members. This Commiltee shill be assisled
in an advisory capacity by ten members chosen by the Committee
from amongst mewmbers resident in the moipssil more than 200
miles from Bombay. All papers in connection with meelings of
the Committee shall as far as possible be sent in advance to the
Advizsory Members of the Comn aulu
! mittee tor the time being shall annually cause to be
list of .*.n.-*.::hu.w whom they recommend to be elected
of the Committes in the ensuing year. The names
shail be sent to all mem-
meeling and it shall be apen Lo
i bt ~1'-1HI the previons consent of the fominee, Lo
second in writing within seven davs of the date of the
pames of any members they desire to have elected. In
the nuinber of members propo H}-] for the Committee
ten an election shall take place. The election shall be
15 follows :—A list of the names proposed shall be sent

tlemen sp  nomin
with the nobice of

L

to & Member and Ordinary Member resident in India who
has | n|- subser iption for the vear and the member shall place
his i against the names of thuse he wishes elected and return

tha same duly signed by him in a special envelope marked * Voting
Paper ' to the Honorary Secretary within three weeks of the issne
af the same,

33. No voting papers shall be opened until three weeks after the
date of the issue and they shall be opened by the Honorary Secre-
tary in the presence of two members of the Commitiee and the
result notified in writing to those elected and published in the next
issne of the Bociety’s Journal for the information of all members.

34. In the event of any vaeancy on the Commitiee oceurring
during the course of the vear the remaining meémbers of the Com-
mittee may fll up such vacaney whether it be of an ex-officio
member or ordinary member. Any member of the Committes
absent from India for more than six months shall be deemed to have
vacated his office,

35. The first Committee of the Society formed under the Societies
Resistration Acl 21 of 1860 shall be the officers and Committee of the
unregistered Society in office at the time of the registration of the
Society whose names are set oul in the list annexed to the Memoran-
dum of Association.

Tre Dutigs or THE COMMITTER

46, The Committee shall meet at such times as shall be appointed
by the President, or in his absence, by one of the Vice-Presidents,
Honorary Secretary or Honorary Treasurer, due and suficient notice
being previously sent to every member,

37. At any meeting of the Committee four members shall form a
guornm.

38, Seven days previous notice of any meeting of the Committee
shall, as a rule, be given in writing by the Honorary Secretary to
each member of the Committee and such notice shall specify the
nature of the business to be transacted. Business of an urgent
nature may be conducted by cireular ;: and in such case, it shall be

:
1
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necessary in order to render valid any act of the Committee done
upon a resolution by eircular, that the circular shall have been seen
by each member offthe Committee present in Bombay, and that the
majority of members shall have voted in favour of the resolution.

3. Should there be at any time no legally constituted Committée
of the Society, or should the Committee at any time be unwilling to
fill up vacancies oceurring in the Committee during their tenure of
office, the Honorary Secretary shall issue voting lists, either deliver-
ed by hand or sent through the post to each member of the Society
in the same manner as prescribed under Rule 33

40. The majority of votes shall decide every question broughi
before the Committee and in case oi an equality of votes the
Chairman of the meeting shall have a casting vote in addition to his
DWW,

4l. The President, Vice-Presidents or the Honorary Secretary
upon the direction of the majority present at any meeting of the
Committee at which notlessthan six members of the Committ
present, shall be competent to sign on behalf of the Saciety any
contracts, deeds, pleadings, and any other documents relating to the
affairs of the Society and not inconsistent in their terms with the
purposes or objects of the Society, or with the mules and resulations,

42, A majority of the Commitiee present at any meeting at which
not less than six members of the Commitiee are present may, at thei
discretion, and whenever they think fit, grant to an employee of the
Society (whether employment be continued or not) in consideration
of past services, or to the widow or any relation of a deceasiod
employee, either a pension or a bonus, gratuity or compassionate
allowance of such amount as the Committee may fix, and npon such
terms as they may prescribe, to be paid out of the funds of the
Society, and the Committee may also contribute out of the funds of
the Socicty to a staff provident fund,

43. The Committee inay appoint sub-committees {or dny purpose
connected with the management of the affairs of the Society.

44, The Committee may from time to time frame Bye-laws for
regulating the conduct and management of their business, or of
the meetings or functions of any sub-committee appointed by them.
But no such bye-laws shall be inconsistent with any of the purposes
or objects of the Society or with its rules and regulations.

45. The Committee shall be competent to invite any salaried
official of the Society to be present at their deliberations.

e are

Patrons

46. Une or more person or persons may be invited to acuept the
office of Patron of the Society at the discretion of the Commitlee,

47. Persons who have uaccepted the office of Patron of the
Society prior to its registration shall be deemed to remain Patrons
of the Society unless they shall otherwise determine.

-

VICE-PATRONS

48. Any member of the Society who shall subscribe in his
personal capacity a sum of not less than Ks. 5,000, to the funds of
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the Society to be devoted to fostering any of the objects and purposes
of the Society shall with the approval of the Committee be
appointed a Vice-Patron of the Society.
9. A Viee-Patron shall hold office until death or resignation.
50. Persons who were Vice-Patrons of the Society prior to its
registration shall be deemed to remain Vice-Patrons unless they
shall otherwise determine.

HEREFACTORS

51, Any member of the Society who shall in his personal
1 of not less than Rs. 1,000 to the funds of

1 vy byt "
Cify sSUDESCrIDE |

Cuiell

the Society to be devoted to fostering any of the objects or purposes
of ithe Soeciety shall ba termed a * Benefactor ' and shall become
a life member if not already so.

THE PRESIDENT AND VICE-PRESIDENTS

532, 'The President shail preside at meetings of the Society or of
the Committee and regulate all proceedings thereat and generally
execute or see Lo the execution of the Rules and Regulations, Bye-
laws and orders of the Society.

33. In the absence of the President from any meeting of the
Society or of the Committee his place shall be filled by one of the
Vice-Presidents, or by a member of the Commiltee then present,
who shall for the time being have all the anthority, privilege and
powers of the President. If no member of the Committee be
present at any ordinary general meecting, the members present
shall nominate and appoint to be Chairman such member as they
shall deem fit.

Tar Honorary TREASURER AND THE ACCOUNTS

54. The Honorary Treasurer or his deputy shall demand and
receive for the use of the Society all monies due or payable to the
Society and shall keep full and particular accounts of all sums so
received, He shall also from time to time invest the funds of the
Soclety as may be determined by the Committee. An account in
the name of the Society shall be opened and all monies shall be
deposited at the National Bank of India, Ltd., or such other Bankers
as mayv be appointed by the Committes. No payment shall be
made by the Honorary Treasurer without the signature of the
Honorary Secretary. The Honorary Secretary may pass for
payment by the Honorary Treasurer all the bills in connection with
the Journal, salaries and petty expenses of the Society, without
reference to the Committee, up to Rs. 1,000,

55. An account shall be opened in the books of the Society for
every member of the Society stating the several suins payable by
him, and time of payment of the same. ‘The particulars also of all
sums of money received and disbursed in the several departments
of the Society shall be entered and the books and vouchers shall be
open to the inspection of every member.

56. The financial year of the Society shall end on December
31, of each year and all accounts shall be made up to that
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date and shall be audited by one or more auditors appointed by
the Committee.

57. The auditor shall have the power of calling for a statement
0}5 liabilities and assets of the Society and for any information relative
therzto.

58. The Honorary Treasurer shall make a report to the Society
upon the day of the annual general meeting and present a balance
sheet and stalemnent of accounts for the past vesr which shall be
printed in the Journal of the Society

THE HONORARY SECRETARY

34. The Honorary Becretary shall condeet the correspondence
of the Soeisty.

60. The Honorary Secrotary shall have supervision over all
emplovees of the Society and shall gencrally see that the Rules and
Regulations, Bye-laws and orders of the Committes are executed.

TrEe CurArtor, ASSiSTANT CURATORS, ASSIETANTS,
CLERES AND SERVANTS OF THE SOCIETY

61, The Curator, Assistant Curators, Assistants, Clerks und
other servanis of the Society with their respective salaries and
clities shall be subject to the orders of the Committee and they shall
nat under any pretence whatsoever receive any perquisite or profit
from their connection with the Society, except that which shall be

:ex 1y allowed by the Committee.

Every servant of the Society receiving or paying money on

'huhn‘.ﬁ of the Society shall be required before he enters upon the
‘duties of his office to give security for the due executio
‘such penalty and with such surety or su:etles as the G@mm ttee

‘may deem expedient.

tion thereof in




PROCEEDINGS

Proceedingrs of the Afeeling held on June 28, 1927,

1 of the members of the Bombay Natural History Snociety aod their
place on Tuesday, Jone 28, at 630 p m., at the Prince of Wales!
H. A. W. Breot presid
following forty-seven new members were elected since the last meeting :—
Mre, I, F. Mursell, Moulmein, Burma ; Lt.-Col. F. P. Mackie, r.a1.5., Bombay ;
The Reglstrar, University of Madras, Madras ; Mr, M. Sharif, M.5¢., FR.M.5.,
Caleutia ; Dr. Sunder Lal Hora, n.se,, Caleulta; Dr. H. Srinivasa Rao,
ML A., 1n8c., Calcutta; Dr. I3, N. Chopra, p.sc., Calcutta ; Mr. J. W, Baorr-
daile, Eogland ; Mr. €. T. Shaw-Mackenzie Lahore Cantonment; Ran
Bahadur Pandit Sir Sukhdeoprasad, ma., Kt, c1.5, Thakur t::f Jnsuagulr,
Rajputana ; H. H. The Maharaja Shri Natwarsinghji Bhavasinghji, Maharaja
Kana Sahib of Porbander, Kathiawar; Lt.-Col. D, K. McLeod, Mardan ; Li
Mpharaja Purna Chandra Bhanji Deo, Ruling Chief of the Feudatory State of
Mayurbhanj ; Mr A, Tudd, Bombay ; Mr, P R. Duncan, 1ves., Lucknow |
Maharaja Ramanuj Saran Singh Deo, ¢.n.%,, Ruling Chiel of Surguja State,
Bilaspur; Mrs. R. B. Robinson, Trichinopoly: 5ri 5ri Sri Krishna Chandra
Gajapathi Narayann Deo, Raja of Parlakimedi, Parlakimedi; Major P, A.
Opie, R.aanc, Poona ; Mr, R. G. Grieve, s, LE.S., Ooticamund ; Mr. C.
Ruxton Sharp, Bombay ; Le Directeur, Mpsees Royal d'Histoire Naturelle de
Belgigue, Broxelles, Belgium ; Mr, J. B. Barclay, Bombay ; The University
Professor of Zoology, University of Bengal, Culeutta ; Mr. J. K. Stockley Roper,
K.A.; Hombay; Commander 1. G. Bower, RN, bD.8.0., H.M.5 GCrocns,
Persian Gulf ; Mr. U, M. Mirchaodani, Karwar ; The Dircetor of .&gdcu]t_um,
Puniab, Lahore ; Mr. J. Ramsay Scott, Cawnpore ; The Mess President, Znd
Bombay Pioneers, Agra; Mr. D. R, I}, Wadin, Bar-at-Liaw, Bombay; Miss
P, M. Kanga, s.5c., Bombay; Haja Kishore Chandra Birnbar Harichandan,
Ruling Chief of the Feodatory State of Talcher, B. and O.; Mr. C. Frank
Riches, Eastern Duars ; Col. H, H, Nawab Sir Syed Mahommad Hamid Ali
Khan Bahadur, Mutaid Jung, G.C.5.0., GO.LE, G.C.v.0., Nawab ol Rampur
State, Rampur ; The President, Mess Committee, The Rifle Brigade, Landi-
kotal, N.W.F.I*. : The Librarian, University of Dacea, Ramna, Dacea; Mr.
Lalji Naranji, Bombay ; Major J. M. McKenzie, 0.5.5., m.c., Bombay ; Capt.
F. H. N. Davidson, p.5.0., M.C., ®.A., Secunderabad ; Mr. R, G. Kilburne,
Mepal; Mr. Gurald A. Moore, Hombay: Maharaja Jagadish Nath Ray of
Dinajpur ; Mr. H. M, Mehta, Bombay ; Dr. Norman L, Corkill, M.B., C.H.B.,
Nisiriyah ; Mr. B. E. Maricar, Tavoy ; and Mrs. A. H. C, Captain, Bombay.

New GROUPS 18 THE MUSEUM

Sir Heginald Spence drew the attention of members to the new group cases
which have recently been completed in the Museum. In the course of lec-
tures to the members of the Society and to other bodies on his return from his
deputation to the United States and Europe, Mr, 5. H. Prater, the Curator,
had shown what great advances had been made in recent years by Museums in
America anrd BEurope in methods of Museum exhibition. Since his return, Mr.
Prater and his statf have been cccupied in preparing a number of new groups
for the Natural History Section of the Prince of Wales' Museum, and visitois to
the Muzeum will now be able to judge for themselves what great strides have
been made in Museum technigoe and how science and art can be combined io
the production of popular, edvcative and at the same time highly artistie
exhibits. The Prince of Wales' Museum might congratulate itself on being the

first institution of its kind to introduce these modern group cases into this



e R —

PROCEEDINGS 505

A DESERT SCENE

The first of these proups represents animal and plant life in the Indian desert
region. ‘Three years ago a case {ustra nr the enme subiett was placed on
exhibition in the Mammul & llery. The group had been constructed on
methods that had been i in musenms for several years ; but a completely
new technique has bee ploved in' the corstroction of the new case. The
scene is laid in tl v near the Sind-Baluchizstan Frontier. Through a
window in the ¢ tor looks upon a vast desert par o oof sand dunes
and eactus and my serub stretching to the distaot horizon, whete the
limestone ridges of the Khirthar Range stand silhovetted against the glow of the
setting sun. The vivid beauty of the desert supset is ef cely produced by
concealed and filtered lig which ir: 1 range light and
cast a golden glow upon the sands.  Faithiul re i in wax of cactus
and of the * ALk ' or Milk plant (Calofropis) le T to Lhe scene. The
animals introduoced into the case are these tvpical of the Indisn desert region
atd the naturalness of the setting graphically illusirates the harmeony which
exists between their colouration and th L] 2 wdings, thereby affording
them an effective means of protection - 1. An underground
section om one side of the case intrody s yisitor (o the family life of the
Desert Gerbilles which arve seen in their ow below a sand dune.  Trans-
parencies in glass set into the case denici v fi of the desert landscape
und illustrate the effect of scorching winds 1shi the soil and its
vegetation. The perspective has been cleverly e« and an effect of
limitless El.':llfllin'u'ﬂ.?u' has been eiven to the scene b il 1 background of the
group, which is one of the chiel features of its cur n. The painting of
the backeround and the reproduction of the plant fermsin wax are the work of
Mr. K. B, Savardekar, whose painstaking and skilfnl work has contributed
largely to the success of the reproduction,

HABITS oF SNAKES

Three new groups illustrating the life-bistory and habits of suakes have been
added to the Reptile Gallery. The ziviperons snakes, or those which bring
forth their voung alive, are represented by the Russells WViper with its new-born
brecd of thirty-four young. The realism with which the mother with her lively
brood of young are portrayved must be seen to be appreciated. The svdparons
snakes are exemplified by the cobra, which is seen occupying a deserted ant-hill.
The soake is scen coiled round its wass of eges while an inset shows the
development of the snake from the earliest stage to the time when it is ready to
free itself from the egg chamber with the aid of its egg tocth, The third ease
illustrates how snakes poison their prey. The Ecliis or Pheorsa, perhaps the
most vicious of onr poisonous snakes, is shown in the process of swallowing its
prey. A dissection showing the poison apparatus of the snake, enlarged
models showing the types of fangs and a unique photograph showing a drop of
poison emerging from the tip of a viper's fung completes the lesson which the
cage tends fo teach. The plants, grasses and other decessories to these groups
have been beautifully reproduced in wax aod lend greatly to their attractiveness
and interest.

House Fries Axp Disgase
An acquisition to the Insect Gallery is the new case illustrating the house fly
in its relation to the spread of disease—a timely exhibit during the monsoon
season in Bombay. A very beautiful and accurate model of the Honse Fly was
presented to the Society by Mr F. V., Evans, one of its Vice-Patrons. The
model shows the house fly enlarged twenty-eight times and reveals to the naked
eye details of its structore which could otherwize only have been seen through a
werful lens. Enlarged models of egg, the larval and pupal stages of a fly
ave been introduced into the cazé, while a fly-ridden tray of sweetmeats
shows, better than words can, one of the means by which the germs of disense
are carried by flics to man.

THE MUSEUM AND SCHOOLS

"I'he educational activities of the Museum have not been concentrated entirely
on its exhibition galleries, but considerable progress has been made during the
past rin the teaching of Nature Studies to children in the echools. Ninetren
local schools are now co-operating in the scheme, Two lectures have heen
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given daily in the Museum to pupils by Mr. Salim Ali, the Guide Lecturer, who
has enthusiastically taken up this phase of the Museam's work, ‘The lectures
are illustrated with Museum specimens and’ by lantern slides. Considerable
enthusinsm ig being disploved by most of the clpsses, who as a rule show
great eagerness to attenil, one class coming all the way from Thana | Up to
April 21, nivety-nine classes were beld at the Museum attended by 3,115
pupils, and it is hoped by the end of this year that this number will be doubled
m.Fu_q,: the Education Department ol Government are unable to fnd the funds
to carty on the work started by the generosity of the late Sir Sassoon David,
Kt., K.Cs.0, Barl.

Hure vor ik Brixn

An interesting phase of its schemes (or interesting the publie s the work the
Matural History Section of the Museum has undertaken for the blind. By pre-
vious appointment with the Principal, forty boys from the Victoria Jubilee
Gohool for the Blind were bronght to the Museum,  They were giyen o talk on
animal Hie and were given specimens to illastrate the lesson whicl® they could
themselves handle and feel, Onc littde fellow after examining o tiger's skull
ane Deing told about the significance and utility of its teeth at once found out
after passing his hand over a cat's skull thatit was o flesh-eating animal and
spidd probably this was o eat, The Musewm is very keen on developing this
work for the blind and the Corator hopes before long 1o prepare no seties of

cxhibits which the Blind will be alle te handle and feel and which will be
wsedl for illnstrating lectures ior them,

WiLD ELurHANTS

Sir Reginald Spence later on read o very Interesting paper on Wild Elephants
i the United Provinces by Mr, F. W, Champion, 1. ¥, 5. Thepaper has sines
been publizhed in foll in the Society's Journal

Printed by Gesrge Henneth ac the Diogesan Préss, Madras and ﬂu'hlll-;md by
K. A, Spence for the Bomtbay Natural History Soclety, Bombay,

S
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